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THIGONOMETHIC RATIOS AND IDENTITIES

NTRODUCTION

ITION Ma*c_:surf of an angle i the amoyny
ng line with respect to a fixed lipe

Otation is in clock-y
tive and

of rotation of a

isg Sense,

ir the measure of the angle
1tis positive if the rot

ation is in anti-clockwise

asuring an angle viz,

“Xagesimal system or English system

reular system
ench system

1 right angle = 9 degrees (90")
1* = 60 minutes (60"
1 = 60 seconds (60
system the unitof measurement isradian. One radian
* made by an arc of length equal to radiys of a given
centre.

veen degree and radian = If D is the degree measure
and R is its measure in radians, then

D _2R
%0 " n
1 radian = —ﬂ-—degrees
= 5717 45" (approximately)
n :
1 degree = 180 radian

'-'I.SICFU'HMULAE
- C0s° A =]
‘A = sec? A or; sectA - tanA = 1

1 n
+tan A = seccA-tan A~ Where Aznz+>
A = cosec? A or, cosec> A - cof A = 1
Atocsa__ 1

PDF wa is PDF file.
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3. DOMAIN AND RANGE OF TRIGONOMETRICAL

FUNCTIONS
Domain Range
sin A R [-1,1]
cos A R [-1,1]
tan A R=-(Qn+)n2:.ne Z]  (~e,e) = R

cosec A R-[nzx:ne z| (=2, = 1] U1, o)
sec A R—HZH-F-I}?I:’E.‘HE Z) (=2, = 1] U1, o)
cot A R—{:JH:HEZJ (=%, =) = R

Thus,

| sin A |21, | cos A |=l,secA>1 ar,
secA =1or, cosec 4 <1

secA=-1
and, co

4. SUM AND DIFFERENCE FORMULAE

1. sin(A + B) = sinA cos B + cos A sin B

2. sin(4 - B) = sin 4 cos B

= 005 A 5i
3. cos(A + B) = cos A cos B - sip
4. cos(A - B) = cos A cos B +
tan A +tan B
5. B)=——27
s 1-tanAta
tan A -t
6. I —B=—
b=k 1+tan
il mt[A+BJ=mtd

cot

cot (A - By= 2
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| TRIGONOMETRIC RATIOS AND IDENTITIES
| == 2t = 55 = (Fand 1- ‘-‘:_' Sratement=2: If x 187, cos 3x = sin 2y
A= SIS sin 2y = cos 3y
zay, o1-=-53 and Sa =1 {a) 1 by 2 {c) 3
-3 tan A+tan B+ lanC = tanAtan Btan C A Ans, (a) =t
A B B 2 : sopumion  Clearly, statement-2 is true.
and, tan = ia 3 : <, C A % SOLLUTY \
2 n 3 fan > tamn > Lan > tan 5 = 1 i) Using statement-2, we hiave
Using AM. = GM.. we Fave O A = e 2%
tan A+ tan B + tan C i : P A B i AT
) = - = (tanA tan B tan )Y =3 i cos” X 1_1 COSX = &5INX0
' - -Zint =3 = 2sinx
an Atan B tan C Y =2 = 4(1 R < )
3 s{tanA@an Btan Oy ' [Using (i)] +  4einx+2sinx=1=0
= fnAtanBtan < = 333 +  giny = sin 18 isarootofa qu.‘n.dr.nlru:qu;:t.u?n ".\.'I.ﬂ'l.
So, statement—2-is true interer coefficients.
- i : I 5 Ao 2y = o053y
From (ii), we have Similarly, sin 2y os 3
o =3 siny = sin{-54°) = —sin5%isarootof the equation
A+ Yz +zx = 1, where x=tan _} ¥ =1tan ':".md z = tnn‘; 4sin“y+2siny-1=10
.1'2 - '.-,.-:' 422 1 ) A 3 Hence: sin 18° and — sin 54° arethe roots of agquadrahic equa-
- tion with integer coetiicients.
SN T = oy e 4 2% 3 R . o i1 o
- ; fx __,”2 4 (y e N w2l =0 EXAMPLE 13 Staterment=i: [f2 sin 5 = w1 +sinf + 41 —sing,
2 s s B 2 thenBe |Br+ 135, (Bu+3) :'
= 1‘?“'.'-'""'32:—" 1 = ti!l"l"i}-lqn'{:i-lan’: =1 2 2|
= = = . e Ayl
Hence, both the statements are true. Statement-2: If <0< =5 then sin 5 >0,
EXAMPLE 11 ‘Statement—1: If-A, B, C are the angles of a triangle (a) 1 (b) 2 (c) 3 {d} 4
such that angle A is obluse, thentan Btan C=> 1. Ans. (b)
Statemenit=2: In any A ABC, o huoe solUTION  We have,
tan A = tan § + IJP . 2 =in Y fixsnb+Vl-snb
tan B tanC =1 2 o
- r r) I s ¥ .
(a) 1 {b) 2 {c) 3 {d) 4 ) , Ay (== v
= j.ﬂil'll:- =’\Jlli;“5[:""l-'-'l'l.‘|q| ‘-"'I'I-_L'l::ﬂi,‘—:\'ll'l'_,'l -’%
Ans. [d} 2 2 2 Vi 2 | i
SoLUTION  Inany A ABC, we have 50 g | 6. i @ M o o E’rl
=3 gin= = |05 sinz | +|cos 5= =
ArB+C=m 2 2 2 2 2
=nx=(B+C 0 g .9
= A =B a0 — t.'mﬂ*:sin_j;-ﬂand::ne-'.?-ﬁm,:-il.]
= ftanA = -tan(B+C) 2 2 2 2
tan B+ tan L5 T 0 | B
= 3 u ¥ 3|
= fanA tanBtanC-1 — h1n[4+2|}i}ﬂ1‘id1u:ul2r4!qﬂ
So, statement-2 is true. i
If angle A is obtuse, then B and C are acute angles. 3 Zamf’,; = ,,+“; el
tanA <0, tanB>0 and tan C=>10
R R
;-};J__Eﬂﬂﬂc <0 = tanBtan C<1 == I_’?mw-ln,,_1 cl}f{ﬂrr-.ﬂz

tan B tan C -1
S0, statement-1 is not correct.

EXAMPLE 12 Statement-1: The numbers sin 18° and —sin 547
are the roots of the quadratic equat iont with integer coefficients.

EXERCISE

questions. Each question has 4 choices (a), (b), (c)and (d ) for its answer, out of which only one is correct.

This exercise contains multiple choice

1. The value of cos 10" - sin 107 is

(a) positive {b) negative {d) 1

(c) 0

S0, statement=1 is trac.
Statement-2 is also true, but it is not a correct explanation for
statement-1.

2. The value of cos 1" cos 2" cos 3" .. co5 179" is

by 0 ey 1 (d) noneofthese

®
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b & gan 37 .- 2
3 'l'ht!valueaftani ;mu-i n e | @ 5
e n_ ) cont[Bx]
aximum valueufcusz[’—; = x] ~cos L?’ :
4, The . }E ) :
w2 ® 3 © -3
2
5. Which of the following is a:1::rr-‘.'4:‘:l§b:| Pl
(a) Si.l‘tl':'sin'l : +_dEfﬁiﬂ1
(d) sinl" =355

(c) sin1’ =zinl
- =i 4Bfthmf¢rallﬁ&lﬂ
6. Given A =sin”8+cos & ig,ﬂ.sl
’ (a) 1£As2 4

3yl
{c) Ilgﬁﬁﬁf (d) lﬁ‘qﬁlﬁ
7 'l'lmexpressi.ﬂntanzu+(¢t2ﬂ.-i5
{a) =2 () <2 (o) 2-2
L =—4/53 thensin @ is
8. Iftan B =-4/5, then |4 f5 oAl

{a) -4/5 butnot 4/5
(c) 4/5 butnot -4/5 {d) none of these

(d) none of these

[JEE (Orissa) 2002}
9, I sin 6+ cos @ = V2 cos @ then cos 8 —sin @ is equal to
(a) V2 cos B (b) V2sind
{c) N2 (cos 8 +sin 8) {d) none of these

10. In a right angled triangle, the hypotenuse is four times as
Iangr;ﬁhﬂ'm ]ffrpendicular drawn to it from the opposite

vertex. One of the acute angle is

fa) 15° {b) 30° (c) 45" (d) none of these

11. Ifcos B= -li? and 0 lies in the first quadrant, then the value

of cos (30 + 8) + cos (45 — 8) + cos (120 - 8), 1s

23 (V3-1_ 1 23 (¥8+1 1

@ ﬁf'? *ﬁ} O izt z]

. 23 (VF=1 1 23 (¥3+1_ 1
(c) '1'5('"&_'?5] @ 7| 2 JEJ
12. Thevalueafms"g+coﬁ"%E+m4%+cm*%.is
(a) 0 (b 142 (c) 3/2 (d) 1

13. If tan (A + B)=pand tan (A - B) =4, then the value of
tan 24 is

p+q P9 l+pg Ptq
(a) py (b) 1% pig (e} T {d]l_m
[PET (MP) 2002]

. Ina triangle ABC, sin A - cos B=cos C, then angle Bis
(a) m/2 (b) n/3 (c) m/4 (d) n/6

. If 8 lies in the first quadrant which of the following is not

true _
8
@ 3<en(z)

() O mz(g)-:sinﬂ

8. .0
(b) 5 <sin

in2 <258
fd}ﬂﬂnzﬁzsmz

H ravs
gre: ter than = 5
" Sl EI.Iu:’i‘,r none of these
{c) g,ﬂa;u:ua-rtl'u,atru::u‘9:qu.a|ltw:r—-2 L
; in A.P. withc
ot ofapﬂl:,rgunarem nunmmm
17. If the mmr;:fa‘;.ng}aﬁ ; T n
: B (d) 16
i} gor 16 yg{b} 9 (c) 13 :
: = [+33
Th maximumvalueﬂlﬁmsﬁ+ 3Cﬂ$[9+3£ is
18. 1nhe
11 (d)-11
(b) 10 l‘.c'lj s v
- lue of 16 sin 144° sin 108 sin 72" sin 36 E;;;?ulai i
19, The vaiu - o
o [JEE (WB) 2007|

- * then
and B=cot 66" cot 78,

in" ¢ + cosec” X is equal to
@ ;-1 @ m-
[JEE (WB) 200§]

- 2'
20, f A=tan6’ tan
(a) A=2B (b)

: =2 then
21. 1fsin x +cOSEC X 2
{a) 2 (b) 2n

3 X 1 £ = land
22. ]fimsu + -*Esma.r.l,ﬂmsﬂ + bﬂnﬁ

cosacosp  sinasing o yon
2 i3

a=

-5

-a* 2 2 42
{a) tmamr.f.:b-;i-_’f_z.__ﬂi;zj and f+y3=.-: L
a @ —F)

(b) tan cetan f=

(c) x’?+_r,.'2=rr2—h2

Fol ™

{d) none of these

2

23. The values of 8 lying between 0 and /2 and satisfying

the equation
1+sin?@ cos’0 Asind@
sin®® 1+cos-® 4sin4e |=0are
sinf®  cos?®  1+sin'@
n 1w 7n - .b=n
(a) 1 and oy (b) 57 and e
5 T
(€) 5 and ¢ (d) none of these

24, The value of V3 cot 20° — 4 cos 20° is

(a) 1 (b) -1 (¢) 0 (d) none of thest
25. The value of V3 cosec 20" — sec 20" is equal to
(a) 2 (b) 1 (c) 4 (d) -4
[EAMCET 2008

26. The equation sin® 0 = fiﬁ, is possible if
2xy
(a) x=y

@)= (c) sin@

(b) O

An evaluation version of novaPDFE was used to create this PDF file.
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27. The value of sin (7:+) sin (1 - 8) cosec? 8 is equal to
(d) none of the
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TRIGONOMETRIC RATIOS AND IDENTITIES

|

e

sin(x+y) a+b tanx |
28 B W a-b then % is equal to
(a) bia (b) a/b (c) ab (d) noneof these

= w ) T
29, If sin x +sin® x =1, then value of cos® x+cos’ xis

(a) 1 (b) 2 {c) 1.5 (d) noneof these
30, Iftan % = ¢osec ¥ — sin x, then the value of tan” ; ris
(a) 2—5 b) 2435  (¢) =2-%5 (d) —2+35

i
i
|

3 A =
A== — e R
31, licos 3 ﬂ'lEnSlsln[ 5 ):‘nnL > ]

{a) 7 (b) 8 {c) 11" (d) none of these
32. The value of
[1 + €05 E]LI + COs §§E1+m55§ F1 + cos g ]is
1 = 1 1+32
(a) 2 (b} cos 3 (c) 3 (d) T

33 tan"0=2 tan1¢+1,then cos 26+ ﬁinzcrcquals

{a) -1 {b) 0 {c) 1 (d) noneofthese
34. Ifsin 2 8= cos 3 B and 0 is an acute angle, then sin 8 equals
¥5 -1 N5 -1
@ —3 (b) —( i J
V5 +1 -¥5 -1
€) — 5 d —
35, lfy:sa:‘zﬂ-i-mﬁzll,ﬂatﬂ.therl
(a) y=0 (b) y=2 (c) y=-2 (d) y=2
[JEE (WB) 2006]
36. The value of
b b, et dy S U 13n.
gm-ﬁ SM'ESI,I'ITIE !'.Il'l.lq- 1N 14 111 14 Sin 14 13
(a) 1/16 (b) 1/64 {c) 1/128 (d) 1/32
: e, e g
37. The valueafsml%mnﬁsm vﬁts
(a) 1/16 (b) 1/8 (c) 1/2 (d) 1/4

38, If sin(x+f) =1L sinfa-Mp = 1/2; o, B . [0, ®/2];
Eﬂnhn(a+2ﬂ)mn{2c:+ﬁjisaqualtu

(a) 1 {b) -1 () O (d) 1/2
29, If cos(@ — @) =@ cos(d - f)=b

then sin® (o — P+ 2ab cos (& - B =

(a) @+ 17 b - (@ P-¢ @ — - b

[JEE (WB) 20071

40. mﬁ'vﬂueafsm[%]sm[% sin ?Tg' /15

(a) 1/2 (b) 1/4 (c) 1/8 (dy 1/16
41. The value of log tan 1"+ log tan 2" + .. + log tan 89, is

(a) 0 (b) -1 (e) 1 (d) =
2 1+ sin-x+siq1x+éin31t+...+...'w is equal to

4 + 2V3,0<x<m, then x=

27.29

o8 2N

() i © Zor? =y
8 (LP. (Delhi) 2003]

43. If xmsu+ysinu=2ﬂ, xcos P +ysin f=2a and
Isingsinﬂ=l,rhen

2 2 Qﬂi_yl

g 2R osocos p=—5

(a) cosu-‘rmsﬂ-—;h'f b) c g iy

(c) v =4a (o —x) (d) cusu+msﬁ=2cusu:mﬁ

2b
-— ':t;
44, Iftanx —F i

ek
If=n-:n51x+2b5in:'¢ﬂ5.t+fsm x
L : 3
z=nsin'x—2bsinx-:o5x+::mb 1, then
(a) y=2 (b) yrz=a-¢ =
(¢} y-z=a-c¢ (d) -21=-9 w

45. T+ f+y=2mn, then

and

o 1
{a) Iang-+tang+tan%=tan-itangtan:
L
() 1an§tang+tangtan§+taﬂ%tﬂni='l
(c) tan%+tang+tan§=—tan-§tan%tan§
: ¥ o _
(d) tangtangvmngtan-;+tanztan 2-{].

46. IfsinB—cosf<0, then B lies between

(a) nnr’?:f and u:HT-:. n.Z

(b} ,”P?.; and !I]’t+'§fﬂ n.Z

: 3n e
{c) 2nm— 1 and 2nx 1’ n.Z
{d}!nn-ET“andblnfr%, n._Z

47, [[Esing-ﬁfl +sm A +V1 —sin A,then{i'liesbetwee_n

2
fa) lrmi-]izmd ll't'l'l:+3Tﬂ, n.Z
(h}lﬂﬂ—g and Eﬂ'i'H-I—;, n.zZ
(c) Znﬂ-gf and 2:-111-54, n.zZ
(d) —e=and +

48. If Ecmémzﬁ +sin A + V1 —sirm,then%ﬂiﬁbememtl.

(b) 2nn-Emd2nn+E

(a) ?.Jrn+Eand2mt+3—n i

4 4

4

49. The angle 0 whose cosine equals to its tangent is given by
(a) cosB=2cos 18 (b) cosiheta=2sin 18’
{c) sin®=2sin 18° (d) sinf=2cos 18

(© :nn-?’-f-md:nz- (d) = wand + o
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2%

! 14x-.
m‘ m i 2‘—“’ iﬂ --B-E “ﬂ - - ﬁ
value of cos 15 9% 15 cos 1

¢ d) 1/16
(@) 1 ®) 1/2 (0 1/4 o
51. The value of 3 AR
. o2m  5x  Am_ W cosge 1B
mEmEcmﬁcﬁﬁcmﬁ 15 e
: (b) 'l' (c) 2 (d) none o

52. Thevalueoftan50is
5 tan 8- 10 tan” 0 + tan” 0

(a) —5 o

1 - 10tan®B+5tan L
5 tan 0+ 10 tan® 0 = tan” 0

L T
1410 tant@-5tan" 8

) K

(d) none of these

(0+4) 8= s equal
53. lfcmﬂ=mucwﬂ.ﬂmnmn[ 2 }mn[ 5 ]

to 5 . B
22 d) cot
(a) tan” ‘2" (b} tan’ E (c) tan 5 (d) 2
I ‘cmﬂ]lsin a4+ "hlsinzﬂ-l-sinzlx i' \ <k then the value
ofkis
(a) V1+codfa ) V1 +sin®a
2
(e) V2+sin®a (d) V2 +cos” =
55. The value of sin 10° +5in 20" +sin 30"+ ... +sin 360" is
(a) 1 (b) 0 (©) -1 (d) 1/2

56. The expression
3 {sm*[%’! - u:] + sin’ (3m - a]}

~2 i sinﬁ[g+it]+5inﬁ (57— @) ] is equal to

fa) O (b) 1 (c) 3 (d) sindct+cosba
57. HA+B=45vﬂ1m[Ianﬂ +1) (tan B+ 1) is equal to
(a) 1 ®2 @B @-1
58, If sin A + sin B=aand cos A +cos B=b, then cos (A + B)
25l £, oy
Py v -a (d) -y
P AR P Pir

59. If an angle o is divided into two parts A and B such that
A-B=xandtan A:tan B =k: 1, then the value of sin 1 is

k+1 . :

(a) k—'_"—lmnu (b) k—-ilsinu
k-1 .

(c) Ty Sine (d) none of these

3 (sin 8= c0s 6)*+6 (sin 0 + cos 67 + 4 (sin g +cos® 0) is

An evaluation version of novaPDFE was used to create this PDF file.
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pe value ol 74
':!'\[:fr and tan 1| A | |
61. If Lm[ 2 | 2 ;
o (b) =725 B, 2
o ?1:5 ye (0 /2. then the value
62 1f o, P i {'ﬁfﬁ.*- e
gin o + 50 [5+sm-,f} 5 i
1 ) =1 (c =
a) < e
(a) my53[ﬁ:ﬁ y = €05 x), then the value o =
63, Ifsinx+3 ] .
is b) -1 (c) O 2 t::} 111'
= n value
= la“‘fﬂﬁy=taﬂz,mz~ﬁmx, e
&Iif Ifc‘ﬁ' .'l.'= Wy - :
sinxzﬁ 18 (b) cos 18 (c) sin18 (d) 2sinig
(a) 2cos

i al
k belongs to the interva
then o E'.-;- [ 1/2,5/8)

(d) none of these

E: H-j;ssinﬁ'x-r ':nﬁhx.r

() [1/4,1] v e g3t tan B1%Hs
*—tan 27" —tan
66. ;t;e ;alueuftan"? = © 4 (d) 1

2 2 a1l

67. If tan®atan® P + tanZ P tan’y + tax ytan® o + 2}3 i

‘ tanzﬁtanz1=‘j,ﬂ1en the value of sin™ ¢ + SN B:;;*!T;: 1;5
(a) O b) -1 () 1 {

68. The value of :
; tan &% .
log,, tan 1" + logq tan 2 + 108, tan 3 + .. +l0gy, , is
&

(a) O (b) ¢ (c) 1/e e
69. For what and only what values of « lying between 0 and

7t is the inequality sin o cos® o> sin” o cos e valid ?

() e (0,m/4) (b) o€ (0,7/2)

(c) ae (m/4,m/2) (d) none of these
70. If (sec A - tan A) (sec B - tan B) (sec C—tan C)

= (sec A + tan A) (sec B + tan B) (sec C + tan C)
then each side is equal to
(a) 0 (b) 1

(c) -1 (d) £1

71. lfn<a< ‘%F then the expression

'Jisin“u+sin22u +4c052[!;~%)isequalto
(@)2+4sinee (b)2-4sina (¢) 2 (d) noneof!

72 Ifuisanacuteangl&andsin%: J%,ﬂlﬁfﬂmﬂu

g =
OV ol gz @ \

x+1 x+1

73. The value of tangz.;_', s

(a) ﬁ+\§+ﬁ+@

© ~(F+\2) (7 +1) () (V3 +¥2) (V2 -

(d) none of these
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TRIGONOMETRIC RATIOS AND IDENTITIES _____.-—-—-—-;'Tm;; 6%, .
_-_ﬂw value of tan 6° tan 427 tan 66° tan 78" is 90, The value of oS 32 e S dE Y 15 15 1/8
o : d) 1/8 eyl &
fa) 1 (b) 1/2 c) 1/4 (d) (b) 1 3
lue 6f cot 367 ot 72° is @).8 ,aaﬂuandsinar’t“-'ﬂﬁ'ﬂ”"‘h"“
75 The value of cot 367 cot = is 91.Ifsin A +cos A = T e
(a) 1/5 ®) 115 (@1 (yL/2 "3 _am4n=0 ®)r
76 Bhe yolie of ii: e :'3‘ﬂl+2rj'=ﬂ (d) m +3m+2n=0 5
% ; B here m, n#0,
cos %+ 008 %+ cos %+ cos "+ cos 2+ cos @?E +C08 =7 gaffcos A+cosB=m arid sin A+ sin B = where
i 7 2 4 & then sin (A + B) isequal 10 P ANt mn
is Ittt e n Ay I
(a) 1 (b) —1 (c) 0 (d) -2 @ _gu_-_:_z b) ___E”_’_*._I,z () ot @ —n
2n n [ e ne- T = A
77. The value of cos—— +cos- +cos- 15 . 1 VT e e
@ 1 Ol | ey sSiosAZZasnds ST ST
7
78. The value of cos ™ cos 2% cos 25 is (a) iz 2 (b) ﬁfg © :i_ ) s L
” 7 7 3 7 9n
Sn n Skl
(a) 1/8 ®) -1/8 ()1 (d) 0 S m_?]_ﬂm gl__:lg_”w SR cos T +08 7
n 2m 3n 4n .
79, The value of cos —cos—— cos —=c0s 7 I5 :
1 ] i G 1 q i @ 0 @) -1/2  (©)1/2 @
@ 8 (b) 16 © 64 (d) 4 95. [f4n =1, then the value of
oy on— 1y, is
2n Im . fan ¢ tan 2 cctan 3 g tan 4 o .. tan (21— 2) O tan (
80. The value of cosec” ¢ cosec® = +cn;;ecz—-- is &
81 '(I'al‘::e value of sin 12° sin 48" sin 54" is 2 tanﬁ'-ianz?‘—t?bnﬁs +tan51[1}seq;la =2 (d) 4
¥ a) 0 ) £) =
(@) 1/4 b) lfi q.:s}nms @16 ;mxe R
82. ']'f\ﬁ'valueafﬂm’—;+sin—;+sin?is s % e ; s tan _3_:1 PR 0 1Y En'l'—_i tan (i_"___i)
n : e ] Xl 2 2
(8ot 35 Brsotyy @ mgy gty is equal to
x
83. mnﬁg—ﬂtm‘ig+2ﬂan2§= (a) 2 cot 2x — "ani ot [_EH_I]
(a) 0 (b) V3 (c) 3 (d) 9 1 x "
sin3A4 _cos’34 _ ) oy ot [iﬂe_—l] - 2cot2x
in® cos® A
sin® A
a) cos2 A (b) 8cos24 t — cot2x
{t;:i]I 1/8 cos 2A (d) none of these ic)ico pn-1
i 4 =006 : *, then sin = (d) none of these
!E.Ifmn.d=§-25-— where 450" <A <5407, en sin %
> 445 d) -4/5 : 'ﬁ!l'i3ﬂ= sin3 A .
(a) 3/5 b) -3/5 (o) 4/ [[p[[}:ﬂ:i} ] 98. If e k, then oA is equal to
2k 2k
86. If y= >/ then @) p—7 keR ®) 1= ke 11/3,3]
(a) y e [1/3,31] ) ye [1/3,3] ok o
() y € [-3,-1/3] (d) vy & [-3,-1/3] (© g ke l1/3,3] (d) ~5p ke (1/3,3)
: ' adn .
87. The value of cqt;'gfmtzz—;"‘wizT' 18 [EAMCET 20(
@ 0 ®3 @9 @ 1/3 9. |y 0-tnd
[IP (Delhi) 2003] sec” B + tan 0
J ] F 3 ! H 2_..1_! E_H;. B 1
ﬂmmma{m?m _?sj.n 7 15 (a) '5{3‘"‘:3 b) ve(1/3,3)
(a) 1/8 ®) V7/8 (V772 (d)V7/16 )
9. The value of sin-zﬁ+sin%+m‘nﬂa is © '3"1"""‘9", {(d) none of these
- ’ B ?’ ?’ 2y
(a) V7/8 ®1/8 (@72 (d)-7/2 100 Hm:.o =tan B, cos B = tan C, cos C = tan A, then sin
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(a) sin 18" (d) Zfﬂ"m
(c) 2cos18 ular pentaset L
101. 14, A, A A48 J{?ﬁ:“ pqual 0 (d) ¥3
cirdle. Then, (A1 42 175 g 4 caquality
(b) jution of €
i 1 the infe ral 50 slope of the
Aozl 6 20 pequal bl psin(a-Pis
»1:1-:6:+15‘F”“:ﬂd t,thensmicﬁ :
bisector of the firstd '
Eq“ﬂi o 3 {c‘ {d] _B
@ : ©hss 72
7 i
X DR (RS =—___2__
i = F ﬂ
103. If g m[ﬁja‘:] cm{h_?;_]
{th;f;.r+y+z= &% {c} o {d} 2
d
= A
104. If mﬁ,:%l t]'mlhE?all.lED{ EID-ESLTI'Z 15
11 11 11
W ®F Ox @i
105. The minimum value of9 tan? 8+ 4 cot’ 01 o
{a) 13 (b) 2 (c) 6 _l'. ) ‘
106. If x5, 3, X3, - » % are in A.P. whose common difference 15
a, then the value of
sina (secx;secx, + SeCX;sec Xy +.. +SKCX, secx, )is
sin(n-1)a _sinna
(a) A s T, (b) oS X; COS X,

{c) sin(n—1)acosx; cosx, (d) sinmCCos Xy COS X,
107. If asin®x + beos’x = ¢, bsin’y + acos’y = d and

2
atanx=htany, then:? is equal to

(a) (h=c)(d-b) ®) {a=d)(c-a)
(@ —d) (c—a) (F—c)(d—b)
(b~c) (d-b) (@=c) (a—d)
108. HHH-I-]: I%{!"‘_ﬂn}r then cos ]_.ﬂ_ﬂ_ =
ﬂlazﬂa ¥ ‘t{'_iﬂ-ﬂ
L ®) -1 (o), (d) 1/a,

109. If @, B, 1, 8 are the smallest positive angles in ascendin
order of magnitude which have their sines equal to thg

positive quantity k, then the value of
AL :
45mE+35mE+2mn§+smgisequaHo
WK 6)27F (o T () IoF
2
10. The value of
o (5
m&‘m[z -x]-m(g—-y}mﬁx
+ sin E
7 m[? 1{_]1‘“'“ sin [:—E = F}ismm, if

An evaluation version of novaPDFE was used to create this P
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OBJECTIVE MMHEMME
(b) ¥=0

T
{a} _\_--_"D = [d} ."5:-4;L+.I’I ;
@ x=¥"3 =)
i . oos o, then tan — 15 14
1 Ifcnﬁx-sinﬂmtﬁﬂnx"nhﬂ e i
B (b) --t';:l.n-l'-:-I-‘.‘"lr!n'tE
o 2 2
(@) cot3 "2 o B
o p (d) cot cot 5
(c) —tan 5 tano
112. The expression ¥ 2 2 A -tan” A
coct A tan” A — (€0 )
cmfzﬂﬂﬂlzﬁ sec
2A-1is fquai to
(qect Al cosec (d) 2
@ 1 (e il
d
. 6 5 ¢ is equal to
113 Ifsma+coﬁu=n1,thensm o+ cos ¢l :1 .
' Stnl=1F @ A2 =1y
(a) ,‘1_'_‘:..4___ 4
© 3+4§n,-_1_—_1f (d) none of these
4
i 2 0
14 If Dsx<w and 810 ¥, 819" * =30, then X 15 equal
to 5 T
T j'[, ..--"'._
(a) g; () gg ) 5 "3 @n=s3
115. Ifcus{ﬂnB}:EEndlﬂnAtanE=2,lhEﬂ
== ¢) sinAsinB=—=
(a) cos A EGSB-S 5
(<) mm+E}=—,:_; {d) none of these
: (3+cot76” cot 167) .
116. The value of e cotie
(a) cot4d’ (b) tan44® (c) tan 2" (d) cotdf
117. If sin x+sin” x =1, then cos® x + 2 cos® ¥ + cos? ¥ =
(a) 0 (b) -1 (c) 2 (d) 1
= 2r 4n
118. IEI-F"—'”G"'5—=Z cos 3 then xy + yz + zx =
(ﬂ]r—l . [h} 0 {c] 1 {d} 5
AL lf"’"““:f“ﬂﬂ“d €0s &= cos 3, then
@) 5=l (b) cmg-lz"—ﬁzg
(e Siﬂu-.—. =
; 2 0 (d) cos[u—zE]=ﬂ
120. If
sinB; +5in B, + sin B —
1 8, sin By =3 thmcﬂsﬂl+msﬂz+cmﬁ3-
{E} 3 {b] 2 [c} 1
121. If A lies in the thirg quad (d) 0
Eﬁnlﬂ+3sma+4mari"* and 3 tan A —4 =0, then
= 48
c) = ..
5 ©@ < @ 5
DF file.
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122, tan 5y tan 3x tan 2x =
{a) tin5x—tan3r—tan2x (b} ﬁg::?;;r;_—iiz
{c) 0 (d) none of these
123. The value of sin 12" sin 24" sin 48" sin 84", is

{a) cos 20" cos 40" cos 60" cos BD"

(b) sin 20" sin 40° gin 60° sin 80°

{c) 3/15

(d) none of these

124. ll-'A+B+C=-3:i'—:.thenms2.ﬂl+cm23+mzc =

{b) 4sin A sin B sin C

{a) 1-4cosAcosBeosC
(d) 1-4sinAsinBsinC

(c) 1+2cosAcosBeosC
125. If A+ C=B.thentan Atan Btan C =

{a) tan Atan B+tan C (b) tan B —tan C —tan A

{c) tanA+tanC—-tan B {d) — {tan A tan B +tan C)

126. If tan (cot x) = cot (fan x), then sin Zris equal to
4

@ Ga+in ® Giia
% el
© ;{:-;+I]|n: (d) Hr-|+1:m
127. Iftanﬂ=§:then boos2 0+asin28 =
(a) a (b) b (c) b/fa (d) a/b
128. If A=130" and x=sin A +cos A, then
{a) x>0 {b) x<0 {c) x=0 (d) x=0
129, The value of the expression
slnﬁﬂ+msﬁﬂ+35inzamslﬂequals
(a) O ) 2 c) 3 (d) 1
30. If A =cos’ @ +sin® 6, then for all values of 8,
13
(a) 1sA<2 () o sAsT
Boacld d) 2<A<1
(c) 4£A£16 {d) 3
3. The minimum value of the expression

sina+sinf+siny where o, B, y are real numbers satis-

fyinguc+ﬁ+1=n:,is

1, then the value of 8+, is

27.33

1 ¥
135. lEtanE=§andlan¢ 3 :
(a) n/6 (b) = (c) zero ) =/
a
3 . 2. _1 then the value of
136. If sin x+ =0 =11 ’ o
mlzﬂa..;.;.smxfs-:nsax-rms +2cos x+cos X
is equal to -
{a) 0 ) 1 () 2 (d) sin” X-
dl
: o i
137. The maximum value of 12 sin g—9sin" B, is e
(a) 3 (b) 4 (c) 5
138. [ff{:rj:cmzx+5ec: x, its value always is
fa) flx)<1 ) fx)=1
(€) 2>f(x)=1 (d) fx)z2
i / + 4 sinx+53,18
139, The maximum value of 3 c05 x(c} e e

{a) B b 2
140. Let A and B denote the statements:

A:cosa+cosp+cosy = 0

B:sin o+ sin p+siny = 0

Iicns{uaﬂ-)+m{ﬁ~?}+ms{1—-:r,]. = n%;thm

(b) A is false and B1s true

(d) both A and B are false

[AIEEE 20091

pairs (e, ), where &, Be(-nm

fa) Aistrue and B is false
{c) both A and B are true

141, The numberof ordered
satisfying cos (0. — B) =1 and cos (a+P)==ris

(a) 0 by 1 fc) 2 (d) 4
[1IT (S) 20051
142. The maximum value of sin (x + 1/6) +cos (x + /6)in the
interval (0, ®/2)is attained at
{a) /12 (b) =/6 {c) n/3 (d) m/2
143. f A+B+C=n(A,B,C>0) and the angle C is obtuse,
then

(a) tatnAtan B>1 (b) tanAtanB<1
(c) tan Atan B=1 (d) none of these
144. 1f 0 < 8 < 2r, then the intervals of values of 9 for which

25in20-5sinB+2>0,is
n S5n

(a) [U, E]u [‘% . 211:)

(a) positive  (b) zero (c) negative (d) -3 = a
2. Which of the following statement is incorrect (<) [ﬂ, %}u E ,—E} (d) [IE ,“} [IIT 2006)

(a) sin@=—1/5 (b) cosB=1 .

(c) sec8=1/2 (d) tanB8=20 145. If tanﬁ=x—f&*ﬂtense¢:ﬂ—~lanﬂisaqualto

. 3 e ey, e i S

3. The value of sin g sin " sin 7SI 14 15 (a) —h,lﬂ (b) -—é,h (€) 2x (d) leﬂ

(a) 1 ) 1/4 () 1/8 (d) N2/7 i 1 _
4. Hshﬂ+m§ecﬂ=lﬂmamzﬂ+cme€2ﬂisequalm : mﬁ—x+;;rﬁmnmﬂ+ma =

1 1 1
(a) 1 ®) 4 (2 (d) noneofthese (@) x, ¢ ®) 265 @ -2 @ -’J—;,
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OBJECTIVE MATHEMT,c.,

~ o {(d) = cosecB-cot@
1+sin@
& 1+smﬂ -i-‘\[ el is equal to
(d) —secH

(b) —2sec® (c) sech
*wherex, y € R, givesreal 0 if and only if

(b) x =y

- f.-_r.rl # 0 (d) none of these

,wherea, b, € R, givesreal valuesof@ifand

onlyif
@ a=b=z0
{)atb=0a=0

151. 1f0 <8 <m, then

® lal=1b1#0
{d) none of these

.J2+'\|!2+‘E+,...+~.2+stﬂ
there being n number of 2's, is equal to
8 8
{a) Imﬁz—" b =51
9 d fth
(c) 2cos on+l (d) none of these

152, sin 65° + sin 43% — sin 29° — sin 7° is equal to

(a) cos 36° (b) cos 18°
{c) cos ¥ {d) none of these
153. If secax and coseco are the roots of the equation
x*—ax+b=0,then
(a) @ = b(6-2) (b) a* = b(b+2)
(€) a®+6* = 2b (d) none of these

154. The value of the expression
3.|,’sinx-ms:c}4+4[5m6x+_casﬁx}¥ﬁ(sh1x+mr]zis
(a) 10 {b) 12 (c) 13 (d) none of these

155. If  cos (o + B) sin (y+8) = cos (o - B) sin (v—
cot o cot P cot vis equal to SR

(a) cotd (b) —cotd
156. The value of

sin25°+sinz'li}‘+sinz]5°+....+sin2'35=+5m2'9ﬂu .

@7, @)

(c) tan & (d) —tan &

{c) 9— (d) none of these
15? IfSiﬁx+$f:nzx ] ﬂ'lenﬂﬁwa]mﬂf

I+3CDG x+3m53:+m51 llsequalm
1 o0 @ -1
[JEE (WB) 2006)

[a} 2.

158. In a cyclic quadrilateral ABCD, the value .
c0s A + cos B +cos C+cos D, 15

(@)1 i f th
e (d) none of these

[TP (Delhi) 2003

clic quadrllateml such thyy
B+3=0, then the quadray.
C and tan D), 1s

(b) 39:% +88x+48 =
(d) none of these
then

159, If ABCD is a ¥
12 tan A —-5=0 and 5¢0s

equation whose roots ane cos
(a) 392 -16x—48 =0
(c) 10y - 88y +48 = 0

160, If sin (m cot 8) =cos (x tan 8y,

1 =
(a) cot20 =£5 = (b) cot20

(d) none of these

e | |

3
(c) cot20 = -5~

161. The value of
c0s x cos ¥ 5in {x— )+ cos y cos 2 sin (¥ —2)
£ cos Z COS X sin (z — x) + 5in (x — ) sin (y —2) sin (z - x), is
(a) 0 (®) 1 (c) 2 ) =4

162. If ABCD is a convex quadrilateral such that
4 sec A +5=0 then the quadratic equation whose roots
are tan A and cosec A is

(a) 12x2-29x+15 = 0
(c) 12¢°+11x-15 = 0

(b) 122 -11x—-15 =0

(d) none of these

163, 1¢ E;g_}g_g+émsm-ﬁlsecm+ B)+1 " =1, the
tan o tan B is equal to
(a) 1 (b) —1 (c) 2 (d) -2
164. The value of
2r In 4 51: &n: il
B ““15"‘515 15 SRAE A Ecoe s
(a) 1/128 (b) 1/64
(c) 1/16 {d) none of these
E (WB) 200
165. The value of =
mil‘mﬁ“m%“m@mﬁ“cmﬁ“ i
(@) 1/64 (b) 1/32 (o) 1/16 (d) 1/1
166. 15! gt s
The value of sin ~=-~ m-igsm%g is
1
E'hr'cosl I & S sintE
(c) Wmse: X d
2 16 (d) none of these
-1
167. 2 fﬂﬁz"‘lsequaltn
r=1
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27.35

S

e ————

n=1
%

(@ 3 (b)
{c) g—l
168. The value of

cotf—tan B -2tan20-4tan4 06 —-8 cot 8 8, is

(d) none of these

(a) O () 1
) -1 (d) none of these
169. If cos{x—y), cosx and cos(x+y) are in H.P., then
C{Exmg equals
(a) 1 (b) 2 {¢c) ¥2 (d) noneof these

170. The value of tan 20° + 2 tan 50° — tan 70°, is
{a) 1 by 0
ic} tan 50° (d) none of these

171, Ifcos A +cos B +cos C=0, then
c0s 3A + cos 3B + cos 3C is equal to
{a) cos AcosBeosC (b) 12cos AcosBeosC
(€ 0 (d) 8 cos® A cos’ Beos’ C

172, The minimum value of cos 2 8 + cos 6 for real values of 6,
is

(a) —9/8 (b) 0
(c) =2 {d) none of these
173. The value of cos 9° —sin 9% is
5 V5 -5
(a) %‘E oy
c) = b3 ; ¥5: (d) none of these
sin3 8

174. [iy=—5~:’;?,9:tu X, then

(@) ye [-1.3]
(c) y& (3,=)

(b) y& (—e=—1]
(d) ve [-13)

175. If tan (x cos 8) = cot (nsin8),0<08< T then
sin(mﬂequals
1 1
@ % ®) 5 © 35 @
176. If sin (x cos §) =cos (T sin 8), then the wvalue of
f.:n;s[ﬂ +§)equals
1 1 A
@ & O 5F ©7F 9%
177. 1+sinx +sin° X+ ... mm=4+zxf§,ifh
== g..E E {b] I
(a) x = 3 Prxa _I:'
{c) x =-E (d) x = E

178. If sin (x —y) =cos (;r+'y}=% + the values of x and y lying
between 0° and 90° are given by

(b) x = 65°%y = 15°

{a}x‘__l_ﬁi"y:zﬁ: Ed]x:-‘lﬁ",g:lﬁu

{“_'} x?ﬁoiy:ﬁ

12
5 i == and
179 lfmandﬁ-heb-etweenl]andzandnfmﬁ{u+ﬁ} 13

3 i is equal to
Emm_ng,mmstEI\EE‘!
() 56/65 (90

ion
and tang are the roots of the equatio

(d) 16/15
(a) 64/65

180. 1f mn‘;-

Bf~26.r+]5=ﬂ,ﬂ1enm5(ﬁ+ﬂl =
627 AN () =1 (d) noneof these
(@) =55 725

5 Q ts of the
181. InaA PQR, £ZR = ’—2‘ Iftan  and tan 3 are the roots

+bx+c = 0(a=0) then

y J:b} b+c=a (c) c+a=Db {dy b=¢

[PET (MP) 2000}
value of

equation ax"
(a) a+bh =<

A+B+C=0, then the
¥ ;'.Fmt (B+C—-A)oot (C+A- B)is equal to
(a) U (b) 1 () =1

n/2), tan™x + cot™ x attains
iy ::]{c:l m;in:':mmn value whichis mdepet_'ndent of m
(b) a minimum value which is a function of m
{¢) the minimum value of 2 MY
(d) the minimum value at the some point independent

of m.
Which one of the aobve statements is correct?

n sinf4+sin20

e ——
e

(d) 2

184. For——<B< lies in the interval

2 2°1+cosB+cos2H
{H} {_mruj {bl.l {“2\.-2] {':} (‘ﬂ;m] {d] ‘-_ 1!1
185. Ifytan (A+B+C)=xtan(A +B-C)=A, thentan 2C =
A(x+y) ®) hix+y)
@l 22+ x
A —xy y
- Alx—
© 289 @ 2=y
xy—A ay+ A
186. The quadratic equation whose roots are sec” § an
cosec” 8 can be
(@) ¥ -2x+2 =0 (b) P +5x+5=0

() ¥-4x+4=0
187. cos o sin (B —v) +cos B sin (y— o)+ cos ysin (- P) =

(d) none of these

(a) O by 1/2 (&) 1 (d) 4cosacosPe
[EAMCET 2
188. sin 47° - sin 25° + sin61° - sin 11° =
(a) cos7® (b) sin7° (c) 2cos7° (d) 2
[EAMCET J
189. cos1°+cos 2° +cos 3° + ... +cos 1807 =
(a) 1 (b) 0 () 2 (d) -
190. The value of "”“?En“;;f‘m" -
(a) 2 (b) 1 (c) O (d)
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2 Answers 3. (b)104. (c) 105. (d)
d)102- (c) 102
99, (a) 100, (b) 101 ( o110, (@111 () 112 ©
@@ 50 60 FE e @108 ©100 O e )19, ©
2 ‘lll'- iy 2z 0 > o 11. (a) 113. (a) 114. (3) 113 G (a) 124. (d)125- (b} 126. (b)
16 (@) 17. () 18. () 19. @) 20 Z0 0y ()11, () 122 ()12 (@151, (a) 132. () 133. ()
B 2 () 3. () 26 20 T 0y 18 @129 @1 130, (@)140. ()
fid)en (O 32 © 3.0 38 B T gy (195 (136 @B 146 ©)147. ()
)97 () 8. (@ 3 @ 4009 T E 0 e @12 @13 O L @153, () 154 (©)
4. () 4. (o) 45 (a) 46 :S; ::. ::: s (b) 56 (b) 148 (0)149. (© ‘-2';' :b; :55' (b) 159. (a) 160. (a) 161. (a)
5. (d) 51. (b) 52 (a) 33 : b) 155. {a) 156. (c) 157. c) 2% 21167, (c) 168. (a)
. (b) 62. (a) 63. ( (a) 165. (a) 166. (a)
57. (b) 5. (0 59 () 0. () 61 d 162. (b) 163. (a) 163. d)175. (c)
. (d) 69. (a) 70. (d) 1172, (a) 173. (b) 174.
64 (d) 65. (c) 66. () 7. () &5 Q169 (9 170. () 171. 82, (b)
(b) 76. () 77- (d) 179. (b) 180. (a) 181. (a) 182. (b
pime 2@ @ @) 176 (0)177. () 178 (D77 a) 189. (d)
il f::: “ {{:; = ?:1} o Eym @ 18, (b)184 (@) 185 (@186 (187 @185 @
85. (c) 86. (b) 87 () 88. () 8. () .
o &) 95 () 4 (O %5 ©) % @ 970 98© 106
CHAPTER TEST
alternative.

Each of the following questions has four alternatioes (a), (b), (c) and (d), out

1. Ifcos it +cos fp=0=sin o +sin f, then
cos2a+oos2f=
{a) -2sin (x+p) () =2 cos (a+p)
{c) 2sin(a +p) {d) 2 cos (o +B)

2. 1f sin pis the GM between sin @ and cos o, then cos 2 =

r'
(a) Zsinz[:;—“—aJ (b) gmi[f_uT

() cﬁl[ﬁ +u:] (d) Esinl[f+uJ
3. tan ;I;E—lanﬁ \Ir"tan —5—~ tan - = lsequal to
(a) =3 ) 1/ ()1 (d) V3
4. If sin B:é sirlmﬂ+3},ﬂ1en'@"*-tfn‘i§§1 is equal to
(a) 5/3 (b) 2/3 {c) 3/2 {d) 3/5

5 SIn78+65in50+17sin36+12sin0 . |
sin6B+5sin40+12sin20  Sequalto

{a) 2cos@ {b) cos® fc) 2zin@ (d) sin@
6. If rﬂsfﬂl = E::' COs {33.1-#4}: 0,
cos (8 +6,)  cos(8,-8,)
tan 6, tan 6, tan 6, tan 6, =
(a) 1 {(b) 2 {¢) =1 (d) none of these
7. If

1 + cos 567 + cos 58° ~ cos 66° = A cos 28° cos 29°
thend = sin 357,

s () 3 (€) 4 (d) noneof these
8. If crand B are acute angles cos 2 ¢ = 3__ cos2f-1
tan a cot = A=icoa 2’

An evaluation version of novaPDFE was used to create this PDF file.
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of which only one is correct. Mark the correct
(a) 3 (b) V2 (© 1

9.1f cosec b = i—’_*$ , then cot (x/4 +8/2) =

{a) ‘J'rf;_ (b) \'{;T (c) Vp

10. If sin @ + sin P = a and cos & + cos f = b, then sin ( + ) =

{d) none of these

(d) pq

2ab
{a) ab b} a+b © u;‘:hb_z @ P+ 1P
11, I cos(o+By= 2, sin (o~ B)= 153 and o, lie between
ﬂ:mdz,t'hentanﬂu =
56 33
@ X ®E ek @ 29
12. The value of cos® 76° + cos® 16 — cos 76° cos 16°, is
(a) 1/2 (b) O {c) —1/4 (d) 3/4
3
13. The value of ¥ cos? (2k—1) - /ig
ool 12
(@) 0 (b) 1/2 (©) =1/2 (d) 3/2
14, Ot 8 then &1
T R R T A
() cos®® ®) 05’0 (c) c0s20  (d) cos36
15. The value f——-—
(a) \3, ° cos 250 * 5 sim 2506 o
e /4 ®) 4/3 (c) 3/4 (d) 4/V3
tan =1 A1 i + ]
s (1+2°57 % anp=(1+ 2541y ! then a+p
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17. Aand B are positive acute angles satisfying the equations

3cos*A+2cost B=4 3sinA _ ZcosB
and ShB — oA (thenA+2B
is equal to
':3} r/4 ﬂ:"} "3 {c) n/6 fﬂ} w2
= i H

18. If T, =cos" 8 + sin" @, then 2T, ~3T,+1=

@2 D)3 (© 0 (@) 1
19. The maximum value of 1 + 8 sin® +* cos? ¥2 is

@) 3 (b) ~1 (c) -8 (d) 9

Let 8e(0,x/4) and ¢ =(tan@)*"® t1={tanﬂ}“”,

;= (cot ™" ¥ and #, = (cot 8)°* %, Then,

20.

21. The  expression 3{5&1“(%{{ —{:]+ sin” (3 r:—ﬂ:]l}

=) {sim‘Sh E + t:r.]+ sin®(5m— m} is equal to

(a) O )1 ()3 (d) smdca+cosba
1 A
22, The minimum value of - T T
1 = i 1
@ 32 © 3 © 1 Wg

23. The maximum value of cos® A + cos” B—cos” C, is
(a) 0 (b) 1 (c) 3 (d) 2
24. 1f cos(o+ P)sin (y+8)=cos (c - B) sin (y—8), then the
value of cot e cot f cot y is

(a) cotat (b) cot P
(c) cotd (d) cot (c+p+y+5)
{i—
25. The maximum value of cos x{ﬁii-r mz_': x} is
(a) 1 (b) 3 (c) 2 (d) 4
-\J -\‘ b
26. Iftanx = b , then ﬂ”" 4=
ZcosX
2
(@) :nl'siS::n 2:: ®) Veos 2x
2sinx
2
O @ e
27. h}mnﬂ+secﬁ=xr§,ﬂe:ﬂtn,ﬂwnﬂi5equalm
(a) 57/6 ) 2n/3 (9 n/6 (d) =/3
in the interval

28, If V3 sin 0+ cos 6> 0, then B lies
(a) (-r/3,n/2) (b) (-7n/6,51/6)
(c) (n/4,m/3) (d) none of these
29. Let( <x<m/4, then {mclrwunh}equals
(a) tan® (x+m/4) (b) tan (x+m/4)
(c) tan (n/4-X) (d) tan (x—m/4)

30, 1f n is an odd positive integer, then

(cosA+c msﬂl +[511":;'.'"_+,?F‘ B] &

Lsmﬂ—mnﬁ cosA—cos B

fa) =1 ) 1 () 0 (d) none of these
3l. I.Htan{ﬂ 15"}—tan{'ﬂ+15°‘1,llﬁﬂ{mthmﬂ_
(@ 3 ® § @ 3F @ %
CO5 'EI sin B
2 l—= + then :‘.e-c?.ﬂ cogec 20 is equal to
(a) a (b) b [¢} = (d) a+h
sin @ sin3 sin98

33. l[n-tanz?lil-tanﬁandil-—~' 33 m9ﬂ+cﬂsl?ﬂ

then
{a) a=bh b) a=2b  (c) b=2a (d) a+b=2
34, The number of integral values of k for which the equation
7 cos 0 + 5 sin 8= 2k + 1 has a solution is
(a) 4 (b) 8 () 10 (d) 12
35. If the equation sin® 0 + cos* 8= a has a real solution then
{a}dﬂ% m}azé m}isaﬂ () a=0

: .
36. The minimum value of f (x) = sin® x +cos® x .51515—1-15

] 1 4 1
(a) 2 (k) 4 (<) () 2
The val f si R in 3K sin 2R gin == ris
ar. e value o smms 16 16 16
2 1 1 V2
@ 16 ® g © 16 D=

38, If A+ B+ C=n, then sin 2A + 5in 2B +sin 2C =
{a) 4sin Asin BsinC (b) 4cos AcosBeosC
(c) 4cos AcosBsinC (d) 2sin Asin BsinC
39. The expression tan’ o+ cot® o, is

(a) 22 (b) <2
(c) 2-2 (d) none of these

40. lan-B-—'r=mthensh11u+sinzﬁ—sinz'fi:;equa!tn
(a) 2sinasin fcosy (b) 2 cosacosPcosy

(¢) 2sin o sin fsiny (d) none of these
41. 1 tan[%]z cut{%],men
(a) a+p=0 (b) a+f=2n

(c) o+p=2n+1 (d) a+p=2@2n+1]

42, ﬁemoisnf&neequaﬁanul-‘z\rf_ux+l=ﬂm
(a) cos 187, cos 36° (b) sin 367, cos 18°
(c) sin 18°, cos 36° (d) sin 18, sin 36°
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The Tadius of the circle whose arc of length 15 €™ makes

e

OBJECTIVE MATHEMATICS

ie gqual to
ln4a+3cn1M1=-ﬁq
Zo+ 4 ta ®) 0

51, fana+2 lan

3 {(a) tan 16 o (d) none of these
iﬁingleg[.;’.! radian at the centre is il < g=1,then siﬂﬂ-r-icusﬁ =
y 1 52. |fl.‘{ﬁl3~451|'lﬁ-' ’ () +2 (d) £4
(@) 10 cm ) 20cm (c) 11, M @)% = (a) £1 b C—cosA
cos L =088
cos A - 2 o 2h =  IfA+C = 2B, then 5y _sin C
i “m =t and }:;‘; = m, then (m" —n") sin” B 53 y {b)b::rtzﬁ (c) tan2B (d) tanB
(a) 1-n? b) 1+ () 1-n (d) 1+n I:‘j “;t i
54. Fipecis '*'.r 2 1:'!5{‘ o
45. Ifianﬂtan(g#ﬂ}ta.ﬂ[-‘E"'EJ:kmnsa'mntmrﬂ]uﬂl .:m:ﬂ+ﬂﬂﬁ'ﬁ+cﬂﬁ-c_2mj:;ﬂzﬁc Ed} 3
2 = ;
of kis ia) 1 {b:' T value of
fa) 1 {b) 1/3 (c) 3 (d) noneofthese oo 14 5.0 r+12 cosy=13, then the maxi
: i 12 sin ¥ 18 i
oo (4 )= mecs 0=g) thentan O oun' 0 e ® Viz0 () Y20 @ 13
l:ﬂ} H—mtam? I:h:l ] ?ﬂtﬂ-ﬂﬂ {a} 1z 4 si 18
1-m Lbm - ]-g. =m¢?ﬁ-ﬂ,25 s
1-m 1+n s (b) y<z<X
{c) i-_f;;ml-# (d) ]'_.mﬁ‘?' (a) x<y<z i
<I<
47. o, B (c# P) satisfy the equation @ cos 8 +bsin 8=c, then () z<x<y¥ { :’ xn {
the vatue of tan | & St 57. For all values of 8, 3 — cos 8 + cos| 0+ 7 lie in the interval
(@) b/a {(b) c/a {c) a/b (d) c/b ¥ Y =2:1]
gy Py (a) [-2.3] b -
48. Let n be a positive integer such that 5’"2.1 H‘tﬂé; == (c) [2.4] (d) (1.5}
Then 58. tan 80° - tan 10° _
| (a) 6sns8 (b)) 4<n<8 (c) 4<n<8 (d)dsn<8 tan 70°
d} 3
49, cus‘&-sin‘ﬂisequalm (a) O {b:' 1 fc) 2 ()
(3) 1425 28 B a1 59, If sin A +sin B=3 (cos Bcos A), then sin 3A +sin 3B =
a sin® = -
2 (a) O (b) 2 (c) 1 (d) -1
(c) 1-2:111’-; (d) 1+2cos@ 60. 1f o + B+ y=28, then
cos 0+ cos (0 — a) + cos (B = B) + cos (8 — ) is equal to
mn 1 =
50. lftqmll:t=m+1andtanﬁ=5n~ﬁ*thma+ﬁisequa1m (a) 4$ingcoﬁ%sin§ (b) 4‘:%%:“&%%%
x E Fid o :
(@ 3 ®) 4 <0 (d) 2 {c) 45m-2-smgsmg (d) 4 sin ctsin P siny
Answers
I' Lb) 26 3@ 40 56 6@ 7

| 8. (b) 8. (b) 10. (d) 11 (a) 12 (d) 13. (d) 14. (d)
15. (d) 16. (b) 17. (d) 18. () 19. (a) 20. (b) 21. b)
2B @2© 5026020 250
29. (c) 30. (c) 31. (b) 32. (a) 33. (b) 34. (b) 35. (c)

36. (d) 37. (a) 38. (a) 39. (a) 40. {a) 41. (d) 42. (¢)
3. (0) 4. (@) 45. (d) 46. (0) 47. (a) 48. (b) 49. (b)
50. (b) 51. (a) 52 (d) 53. (d) 54. fa) 55. (b) 56. (a)
57. () 358. (c) 39. (a) 60. (b)
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PROPERTIES OF TRIANGLES AND CIRCLES

CONNECTED WITH THEM

1. PROPERTIES OF TRIANGLES

In any triangle ABC, the side BC, opposite to the angle A is
denoted by a; the sides CA and AB, opposite to the angles B and
C respectively are denoted by b and ¢ respectively, Semi-
perimeter of the triangle is denoted by s and its area by A or 5.
In this chapter, we shall discuss various relations between the
sides . b, ¢ and the angles A, B, C of A ABC.
THEOREM 1 (Sine formula) In any A ABC,

simA _ sinB_ sinC

T g -

i.e. the sines of the angles are proportional to the lengths of the
opposite sides.
PROCF Let AD be perpendicular from A on BC.
In A ABD, we have

5inB=i—g = AD=csinB.

I A ACD, we have

sinC=£ = AD="FsinC,

AC
s AD =hsinC=csinB

sin B = sinC )
b £

Similarly, we have

-

sinA _ sinB

” b -«-{ii})

Frum (i) and (ii), we have
sinA _sinB _sinC
T
NOTE1 The above rule can also be writien a5

a b c.

sinA _ sinB _ sinC : :
NOTE 2 The sine rule is generally used to express sides of the triangle

in terms of sines of angles and vice-versa as disc ussed below.
L. - = _i'_u- == _.'.'.._..._. = [53\"}
sinA sinB sinC :

a=ksinA, b=ksinB, ¢ = ksinC

; 1 . 1
or sind=%:n, 51nB=E&, smcs-;:r

ILLUSTRATION 1 [nany A ABC, 2 a(sinB-sinC) =

{a) 2s b) 2+ + (c) 0 (d) nome of these
Ans. (c)

Vst Glive il S = =0 C ) we
SOLUTKRY. Ustig sine TWe o e iR e e
have
Y (sin B-sinC)

= k ¥, sin A (sin B - sin C)

=k lsinB (sinA - sinC) + sinB (sinC - sinA) + sinC (sinA —sinB
=kx0 =10

ILLUSTRATION 2 Inariy A ABC, Y, asin (B~C) =

(a) 2s ®) a+b+c (o) F+P+S (d) O
Ans, (d)
SOLUTION  Using Sine nﬂef"i—“;-é— =si_r;§_=§ig&_§_ =k w
have
Ensin{B—C}

=k 3 sinAsin(B-C)
= kEsin(Bi—C}s;‘m{B_c]
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Iu :#ngmﬂ' ﬂ'lﬂ.f ﬂ:.iﬂf =005 djcm B:m l: ri £ .fl o £ 3
=  cosA cosB Cm;f- e
Eid-1P L B
'cﬁﬂ=—'ﬁ; = = 1,2“'-2—::1 fra-b ei'*.f:"n:
2o 2 !3“_,3_'?3:(:-!“;-"-_..;,3::1-a—ﬁ'f-:f‘
a- o = = H =
e I cosC=— 2ab . bz_ﬂz,__,rz—hz.md:?"-'!’z:!’2"‘:2
ml . (b) 2 () 3 (d) 4 L, P-P=P=n=b=c=>AABCisequilateral.
oL lﬁ] i}ﬂ;i:ﬂ' Iﬂmly statement-2 is tru So, statement-1is also true and statement-2is a correct expls,
R i S LIS ion for statement-1.
Now,a:b:c=cosA: cosB:oos C o
EXERCISE
: : T which only one is corrg
mm contains multiple choice questions. Each question has 4 choices (a), (b), (c) and hi’; for its ansiwer, oul of which only Bl. £orre
1. Ina triangle ABC, b= V3. ¢=1 and £A=30°, then the (a) (s—a)tan 5 (b} (5= b)tan 5
measure of the largest angle of the triangle is ! c
(a) 60° ) 135° () 9 (d) 120° (¢) (s—b) tan ‘; (d) (s—a)tan
[JEE (WB) 2006] iy . .
2. The area of the triangle ABC, in which a=1,b=2, 9. The ex-radii of a triangle ry, ry, ry are in harmonic progres
ZC=60°, is sion, then the sides a, b, c are
J ) 1 i (a) in H.P. (b) in A.P. (¢) inG.P.(d) noneofths
its 5. uni
{a) 4_5q, units 259 10. T cos(B=C)= .
02 sq. unit (d) V3 sq. units (a) 3abc () 3@+b+c) (o) abkclatbro)
z [JEE (WB) 2006) 11. Hi.'::r33+b'2, EFFL?'FI";"':'. lhf-"n"'iﬁ':i_:j (s —b) LS_‘:}:-L
[ % 2 : (d) ¥
' les A, B, C and side BC are (a) s (b) B¢ (c) ca it
% {;l:wi:i En‘ﬂ.?r;ﬂ;; Exi: i : 12. The sides of a triangle are 13, 14, 15, then the radius ofi
= ; in-circle is
s(s—a)(s—=b)(s—c) (b) i~ sin Csin A (a) 67/8 b) 65/4  (c) 4 (d) 4
Y 2 H:m b 13. If a cos A = b cos B, then the triangle is
g 1 sinBsinC (a) equilateral (b) right angled
{Ehjabaln € (@) 2  sintA {c) isosceles (d) isosceles or rightar
4. The area of the circle and the area of a regular polygon of 14 The inlr-r;dim of the hjingle Whose 5,?“1'35 are3, 3‘3 = ;
nsides and of perimeter equal to that of the circle are in the (@) ¥8/ . ﬁ’}_ 8 ,‘“] LA ( 1—‘ :
ratio of 15. In an equilateral triangle of side 2 ¥3 cms, the circu
PARE - Tl w radius is .
() tan[;]r; (b) cos [;J:E (a) 1em ) 3em () 2cm (d) 23
Tom i 16. 1f the angles of a triangle are in the ratio 1:2: 3,
{c) sin ot (d) cot (H] = corresponding sides are in the ratio .
Aieias (a) 2:3:1 (b) ¥3:2:1 (o) 2:93:1 (d) 1:¥
5. Ifcot == rthen the AABC is il -
2 a4 17. In any triangle ABC, £ s’ A+sinA+l. always gre
(a) isosceles (b) equilateral R sin A
St :
IF (Delhi) 2003] 2 :
, 18. Inany A ABC, | S AtsinA+1 ], s greater
6. Inaﬁdﬂﬁ.mg—=%rmg=§:m “: sin A is always grea
; d
(a) a,¢ barein A.P. (h)) b o are i AP ‘ (b) 3 (€)' 27 (d) noneof
. Rz 19. Inaright angled A ABC sin® A + sin? B + sin® C =
(c) bea,carein AP, (d) a,b,carein GP. (a) 0 (b) 1 () -1 (d) noneol
7. In a triangle ABC, the line joining the circumcentre to the
20

incentre is parallel to BC, then cos B + cos C = } hm?“‘*BC“?EﬂGE=§ » then the triangle is

(a) 3/2 (b) 1 (c) 3/4 ) 1/2 (a) right angled (b) equilateral
8. In a triangle ABC, r= (c) isosceles (d) none of these

21 Ifina A ABC, asin A = b sin B, then the triangle is
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PROPERTIES OF TRIANGLES AND CIRCLES CONNECTED WITH THEM
= "
(a) isosceles (b) right angled 35, If cos (0 — o), cos B, c0s {0 + o) are m H.P., then
{c) equilateral (d} none of these cos 0 sec (0/2) is equal to (d) %3
A ABC, if mt‘d‘"t.‘l]tﬁ:'tc 3 2 {a) =1 {h}i'\iz (c) +£2 25!5
22. In any ' 2 2 "0ty aren AR, then - finBis the GM between'sin cand cos &, then cos
a, b, carein - -;hquﬁl to .
(a) AP (b) G.P. {c) H.P.({d) none of these 9 <in? f£ 5] x \ b 2 cos [ E - ]
EﬂuInan}ra,—'lHC,}FsinEC+c25inEﬁ: (&) s [4 ) /
A ) 2a (c) 3A . 7 -
f:] triangle ABC, <054 cL:sB cos C S (<) Ecmll 3:*2u bl R 2
If in a triangle ABC, — = = il 7 2y
24. it b c el 37. Ifina tria:\glu ABC, sin A = sin” Band 2 cos A =3 cosB,

triangle is
{a) right angled (b) obtuse angled
(c) equilateral (d) isosceles
25. IfinaA ABC,A=a*— (b~ )% then tan A =
(a) 15/16 (b) 8/15 (¢} 8/17 (d) 1/2
26. If the angles A, B, C of a triangle are in A P. and sides a, b,
care in G.P, then a i, Farein
{a) A.P. (b) H.P. () G.P. (d) none of these
27. Ina triangle, the lengths of the two larger sides are 10 and
9. If the angles are in A.P., then the length of the third side

canbe 2

(a) 56 (b) 33 (c) 5 (d) V5£6
28. There exists a triangle ABC satisfying the conditions

(a) bsinA = a, A'-':E () bsinA > a, .4:-’;

i

2

29, In a triangle the length of the two larger sides are 24 and
22, respectively. If the angles are in AP, then the third side
is

(¢) bsinA >a, A<

(@) 12+2V13 (b) 12-2413
(c) 2Vi3 +2 (d) 213 -2

o & ,
30. Ifinahiangleacmz[%J+ccm2[-';]=-i,ﬂ1mmemdes
of the triangle are in

(a) AP (b) GP (¢c) HP (d) none of these
[AIEEE 2003]
31. [f twice the square of the diameter of a circleis equal to half
the sum ufs?he squares of the sides of incribed triangle
ABC, then sin® A + sin” C is equal to
(a) 1 ) 2 (c) 4 (d) 8
32. hatrimgleﬂﬂc,angledisgumterﬂﬁnﬂ.ﬁﬂwmu;ﬁ
of angles A and B satisfy the equation 3 sin x —4sin"x
— k=0, 0<k <1, then the measure of angle C, is
(a) =/3 (b) m/2 (c) 2n/3
3. Ifin a triangle ABC
cosA  cosB
2—-‘+—'—&'""' +2 “
then the value of the angle A is .
(a) m/3 (b) m/4 (c) m/2

u""-‘hﬂ;'ﬂ:ﬁ-ﬂand.ﬁi-+8=g-ﬂ:mﬂmmaximumva!ueof

tan Atan B, is
() 1/3

(d) 57/6

cosC_a b,

b o
(d) n/6
(d) 143

b) 1 (=

{d) bsinA = a, A}g,irbn

then the A ABC is
(a) rightangled
(c) isosceles

38. Ifina AABC, ‘
{sin-A +sin B+sin C)(sin A +sin B-sinC) = 3 sin A sin B,

(b) obtuse angled
(d) equilateral

then
(a) A=60" (b) B=60" (c) C=60" [d) ninﬂi}fmﬁe
39. In a AABC ﬂnﬂ”fsinﬂ+5h1(:=l+\'2 and

cos A 4 cos B+cos C=%2

if, the triangle is

{a) equilateral (b) isosceles :

{¢) right angled (d) right angled isosceles
40. Points D, E are taken on the side BC of a triangle ABC, such

that BD = DE = EC. If ZBAD =x, ZDAE=y, ZEAC=z,
sin (x + y) sin (y +2)

then the value of i is equal to
{a) 1 b) 2 (c) 4 (d) none of these
L 2
41. Ifina A ABC, 3a = b + ¢, then the value of cot 2 cot 5 is
(@) 1 (b) V3 (¢) 2 (d) noneof these
42 fA+B+C=m ne Z then tannA +tannB + tan nC is
equal to
(a) O (b) 1

{c) tan nA tan nB tan nC (d) none of these

43. If A, B, C are angles of a triangle, then the minimum value

D'Ftﬂnzﬂ +ta 2B +tan1'-:-r is

2 2 2
(a) 0 (b) 1 (c) 1/2 (d) none of these

4. Tnatriangle ABC,cos A + cos B +cos C= + then the triangle s

(b) right angled

(d) none of these

45. Ifinatriangle ABC, cos A cos B+sin AsinBsinC=1, thex
the triangle is
(a) isosceles
(c) isosceles right angled

(a) isosceles
(c) equilateral

(b) right angled
(d) equilateral

: . b+c c+a a+h

46. If tri Otc_cta_a+h

in a triangle ABC, T AT then cos A
equal to

(@) 1/5 (b) 5/7 (c) 19/35 (d) none of the

47. 1fpy, py, p, are altitudes of a triangle ABC from the vertic

A, B, C and A, the area of the triangle, th

P +p3 s isequal to
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(d) none of these

=

ey

S

Vert P2 - Py are altitudes of a triangle ABC from the
Vertices A, B, C and A, the area of the triangle, then

P1P2Psis equal to :
@ i
(@) abe (b) 8R © AREé @) g

[CEE (Delhi) 1997]

ABC from the vertices

.- e
49. If py, p,, p, are alfitudes of a triang] e e

A, B, C and A the area of the t
Py 4py" - p3 isequal to

5

£—a s=b §=¢ @ -
(a]' “E_ (b) '& (c) A A
[IP (Delhi) 2003]
50. If the median of A ABC through A is perpendicular to AB,
then

B=0
(a) anA+tanB=0 {b) Ztan A + tan
fc) an A-+2tanB=0 (d) none of these
sinA _sin(A=8) .
sinC sin{B-C)
(b) a°, ¥, ¢ arein AP.
(d) a° ¥, arein HP.

A+B
2 },Lhe.n

) A=-B (c) A=28 (d) B=24

SINB o the A ABCis

sin
2sinC

51. Ifin a triangle ABC,

(a) a b,carein A.P.
{¢) a, b, care in H.P.

52. IfinaAABC atanA + btan B=(a+b) tan[

fa) A=B
53. IfinaAABC, cosA=

(b) isosceles
(d) none of these
[JEE (WB) 2006]

+ then the triangle

(a) equilateral
{c) rightangled

A~ _sin(A-B)
a+bt sn(A+B)

54. Ifina triangle ABC,
is
(a) right angled or isosceles
{(b) rightangled and isosceles
(c) equilateral
{d) none of these

55. [finahia_ngleﬂﬂi,b+r=3ﬂ,thenhn[ﬂ'

2

€

—

J=(5)e
equal to
{a) 1 (b) -1 (¢©) 2 (d) Noneof these
56. Let ABC be a triangle such that £A =45° ZB=75°, then
a+c V2 is equal to
(@ 0 (b) b (c) 2b (d) ~b
A ABC, cos A + 2 cos B+ cos C =2, thena, b, care in

. Ifi
57. ['a;n:.l’. (b) H.F. (c) GP. (d) noneof these
58, If the altitudes of a triangle are in AP, then the sides of the
ma“f;’; are in (b) G.P. (c) H.P.(d) none of these
i [EAMCET 2002]

he distance of the orthocentre frop, .
the .

OBJECTIVE MATHE Al

AABC,

. In any . the rabio
A+ b4 B Lﬁcf_-gﬁ,ﬂf‘:ﬂ"?m (b) cos A:cosB:cos
(b:' J' :Ia} <in A £in B:smn [d'} none of these
= tan =
4 A {c} tan Az tan B cta f Ci‘tumscﬁbing Cll‘E‘lE of a "’"ﬁ'-l".a!

on of n-sides; ; )
P“lyf' sl 5 ®) icnSL ; J
(a) 5 sin| ¥
S 7 :
() !’.msﬂ[‘.‘] (d) zcocszc[ L l
2 *-:15 of inscribed circle of a regular polygon

1. If ris the radiu
n-sides, then 115

a i
‘L’a:l -zmt m

Equal to p -
(b) imt[ = ]

a A
(c) %ﬁn[;] ’_:i i i
62. The area of a regular polygon of n sides e
R . (2= ~tan| = J
(@) :I_z__ Sll'l{ "_] (b) m [ 5n
= : 14
(<) “;' sin| — - (d) uR? tan =
H
63. If r, r, 1y 13 have their usual meanings, the value of
b o
Ty Tz
fa) 1 by O (c) 1/r (d) none of thes

64. If py , P2 . P are respectively the perpendiculars from the
vertices of a triangle to the opposite sides, then p; p, ps =

283 2RE | ARPE ., P
(a) —Rz—' (b) —{-Ei— (<) —"Ei— (d) e
[CEE (Delhi) 1997

65. If p,, p, P, are respectively the perpendiculars from th
vertices of a triangle to the opposite sides, the

ﬁﬂ_ﬁﬁ.@_’f‘ﬁﬂm@ﬂm
1 P2 Fa
(a) 1/r (b) 1/R (c) 1/A (d) noneoft

66. Ifina A ABC, 8R*=a*+ I? + &, then the triangle ABC it
{a) right angled (b) isosceles
() equilateral (d) none of these

67. If A, A,, A; denote respectively the areas of an inscriby
pelygon of 2n sides, inscribed polygon of n sides a
circumscribed polygon of n sides, then A, A, A; are in
{a) A.P. (b) G.P. (c) HP.(d) none of th

acos A+bcosB+ccos

(1.8 IJWL'I:lrimgle_-4@7:,1;1\{;‘r s SC {c equal
e B 2r R
)% (®) — © & @ 5

69. Thes‘dﬁﬂfin

ot an equilateral triangle, a square and a regy
ABon circumscribed in a circle are in
(c) HP.(d) none of ti

(c) 75°,45° (d) 150
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7. If the angles of a triangle are in AP. with common dif-
ference equal 1/3 of the least angle, then the sides are in
the ratio
{a) ¥2:2¥3:Y6 +N2 () 2¥2:¥3:v6 -2
{c) 2¥Z:2Y3 : V6 — V2 (d) 242 :23: 3G +42

72, Ina A ABC, ifa=8, b=10and ¢ = 12, then C is equal to
(a) A/2 (b) 24 (c) 34 (d) noneof these

73. If the sides a, b, c of a triangle ABC are the roots of the
equation 2= 132 + 54x — 72 = 0, then the value of

e equal to
a (]
169 61 61 169
(a) T4 (b) = (i) 144 (d) 7
74. The area of a A ABC is b2 — (¢ —a)2. Then, tan B =
4 3
(a) 3 (b) 4 {c) 18'.‘ (d) none of these

75. Ifin a triangle ABC,
sinA:sin C = sin (A~ B):sin (B—=C) then, a*:b*: & are
i
{a) AP (b) G.P. (c) HP. (d) noneofthese
76. IfinaA ABC, 3 sin A =6 sin B=23 sin C, then angle A is
(2) 0° (b) 30° (c) 60° (d) 90°
77. The sides of a triangle are in A.P. and its area is 3/5 times

the area of an equilateral triangle of the same perimeter.
Then, the ratio of the sides is

(a) 1:2:3 (b) 3:5:7 (c) 1:3:5 (d) noneofthese
78. Ifina A ABC,
sin A+ sin® B+sin® C

- 5inzﬂsinzC+25in2CsinIA +2sin® Asin® B, then A =

n S n 5m 5nr, 2n
(a) i (b) 8L ) 5 '3 (d) none of these
mn-g-m-g
79. Inany triangle ABC, —— p is equal to
fan = + tan -
2 2
a-b a-b s =l il
(@) .a-:-_b () _r.'_ (c) a+b+c (d) a+h
[CEE (Delhi) 2008]
0. Ifﬂuesidesd,band:afaﬁABCareinh.F.,mm
A i B
= [=gat— * 18
tan 2 + tan 2 o 5
(a) 3:2 (b) 1:2 (c) 3:4(d) none of these

81. If the sides of a triangle are the roots of the equation
=272 — ¥ =16 = 0, then the product of the in-radius and
circum-radius of the triangle is
(a) 3 ) 6 (c) 4 (d) 2

52, 1f AD, BE and CF are the medians of a A ABC, then

(AD? + BE? + CFY) : (BC? + CA% + ABY) s equal to
(a) 4:3 (b) 3:2 (c) 3:4 (d) 2:3

A3, In'aﬁABC,iE.thediametgrnfﬁwmﬁrdeisn+c—b,ﬂmn

ZB =

e —

n
@ ®)3

(<) f (d) none of these
=

thi ing is also
84. If &, B*, c* are in AP, then W hich of the following is a

in AP? i
{a) sin A, sin B, s C
(c) cot A, cot B, cot C

(b) tan A, tan B, tan C
(d) none of these
[CEE (Delhi) 20071

85. IfinaA ABC, :
ﬁin?'ﬁ+sin3B+5in3C=35iJﬂ sin B sin C, then

a b e

BoE A=

ca b

(a) 0 ) (a+b+c)
(c) (a+b+c) (ab+bc+ca) (d) none of these
86. If the ex-radii of a triangle arein H.E., then the correspond-
ing sides are in
(a) AT () GP. (c) H.P.
87. If I is the incentre of a A ABC, then [A . [B : IC is equal
to

(d) none of these

C e
(a) cmg:camg:cm-i (b} 5:.|'|i.51ru?_.s-u12

A' E";’I‘_‘Cc
- TRE R ARt

88. Ina A ABC, the HM of the ex-radii is equal to

{c) sec (d) none of these

(a) 3r by 2R (¢) R+r (d) noneof these
89. Inaaﬂﬂﬂifri:rz:r3=2:4:6,1h1.mr¢:!:1c=

(a) 3:5:7 ) 1:2:3

{c) 5:8:9 (d) none of these

a0, Ifina A ABC, ZA = /3 and AD is a median, then
(a) 2AD? = P+ + e (b) 4AD? = P+ +he
(<) 6ADR = Bt +be (d) none of thses

B
91. [naﬂﬂﬂf,cmzf;'-+c{ﬁzi-+cuszg e

= r hs = b i f these
{a) 2 R b) 2 R (c) 2+ 2R (d) noneo
92. The base of a triangle is 80 cm and one of the base angles

is 60°. If the sum of the lengths of the other two sides is
90 cm, then the length of the shortest side is

(a) 15cm (b) 19cm (c) 21 cm (d) 17 cm
93. Ina AABC if ry; =16, r; =48 and r; = 24, then its in-radius
is
(a) 7 (b) B8 () & (d) none of thes
mt%+cnt%+cm%
I AABC, cotA+cotB+cotC
(a) (@+b+c) +b v
e+ [ﬂ!+l‘|+¢]2
(c) s (d) A

95, In a AABC if a=26,b=30 and cosC = z—g,ﬁb&nrz:
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i ! (b) right angled
e (a) equilatera (d) scalene
(a) 84 (b) 45 (c) 48 (d) 24 (©) isosceles ¢ {JEE (WB)anmg

96. In a A ABC if a=13, b=14 and ¢ =15, then reciprocals of
rj,rzandraareinthemiju
(@) 6:7:8 (b) 6:8:7 (c) 8:7:6 (d) noneofthese
97. In a A ABC. sin A and sin B are the roots of the equation

== = ¥ E:
& 3~ ¢ (a+b) x +ab=0, then sin o

3
=21 and sin A= f_;'lh@n:: =

(c) 14 (d) 15
[EAMCET 2003 !

100. Ina AABC. ifb= 20,¢

(a) 12 () 13

B and C be the angles of a plain triangle ang

N2 1/2 (c) 1 1. Let
98, i:]u,lii ezdmm t{;f 5i;§s of a A ABC and the equations i Loy 1 tan g = 3_11-.en, tan g is equal to
a2 + bx +c=0and 2 +¥2 ¥ +1=0 have a comman rook; ) ??“3 3 (b) 2/9 (c) ”?P[}EE :oﬁﬂ.:zﬁm
:T‘::f T mes (c) 90° (d) 60° :
99. Ina AABC, if b+ o =24 and ZA = 60°, then AABCis
Answers ; (a) 63. (c)
5. () 6 @® 7 @® 57. (3) 58. () 59- () €0- {E; 65; (t: 22 1‘I':c: 70. (a)
s oo s@ed sl T @ 7 o
Rospvononenens TOROIO L0 a0 L0
22 (@) 23. (d) 24 (9 25 () 36 (@) 27780 5 o 86, (a) 87. (2) 88. (a) 89. () 90.
2. E,a: 0.0 00 %0 e il ‘;:f; e R :h}; ot (a) 95. (&) 9. () 97. (O
2 E;i L E:; (o A6 () 7 (O B ) @O %8 () 9 @)100. BYIOL (o)
s0. () 51 (b) 52 (a) 53. (b) 54 (@) 55. (d) 56. ()

CHAPTER TEST

Each of the following questions has four choices (a), (), (c)and (d) out of which only one is correct. Mark the correct choice in each case.

1. If the sides of a triangle are in the ratio3:7:8 thenK:r

i= equal to
(a) 2:7 (b) 7:2 (e} 3:7 (d) 7:3
2. The area of the regular polygon of n sides is (where R is the
radius of the circumpolygon),

(a) % R?sin [-2"!]

Ao . [2K

(c) 2 Rsm( = ]

3. [f the angles of a triangle are 30" and 45" and the included
side is (¥3 + 1) cms, then the area of the triangle is

{b) g R? sin{ﬁ]

2
@ "% sin(:"“]

1 i :
@ 5= ® B+l (9 r7  (d) noneofthese
4. In a triangle ABC, £B=7 and £C=. Let D divide BC
i'ntrmall}r in the ratio 1 ; 3. Then, {%%g equals
1 1
@) ;};5- ®) 3 © 7 (d) \E

5. If Ais the area and 2 s the sum of 3 sides of a triangle, then
2
(b)

L

A

5.

s
(a) A= I3

%]

(c) A};?;- {d) none of these

6. If in a triangle ABC, right angled at B, s—a=3, s—c= 2
then the values of a and ¢ are respectively

(a) 2,3 (b) 3.4 (c) 4,3 (d) 6,8

In iriangles ABC and DEF,AB=DE, AC=EF and
£A =2 ZE. Two triangles will have the same area if angle

A is equal to
(a) =/3 (b) m/2 (c) 2n/3 (d) 5n/6
8. If pis the product of the sines of angles of a triangle, and g
the product of their cosines, then tangents of the angles are
roots of the equation
@ g -pL+(1 +9) x-p=0
(b) prj'-qxl+{'k +p)x-q=0
© Q1+ -pP+gx—p=0
(d) none of these
9. Angles A, B and C of a triangle ABC are in AP. If i = :I%-
then angle A is equal to
(a) n/6 ®) m/4 (o) 5m/12  (d) m/2

10. The two adjacent sides of a cyclic quadrilateral are 2 and 5
andtl:me‘angle between them is 60", If the third side is 3, the
remaining fourth side is

e (@) 2 (b) 3 (c) 4 (d) 5

- If a circle is inscribed in an equilateral triangle of side 4.
area of the square inscribed in the circle is
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__________—————______-_

a a’ 2 2a
@ % ® 5 . 3
12. If the radius of the incircle of a triangle with its sides
5k, 6k, and 5k is 6, then k is equal to
(a) 3 (b) 4 (© 5 (d) &

13. Two sides of a triangle are 2 V2 em and 2 V3 cm and the

angle opposite to the shorter side of the two is : The
largest possible length of the third side is
(a) (V6 +V2)em (b) (6+42)cm
() (V6 —¥2) em (d} nmone of these

14, InaA ABC,a=13 cm, b= 12 cm and ¢ = 5 cm. The distance
of A from BC is

c) (ct)

144 65 60 2
15. Ina AABC, B= Eand C=§-$E. The altitude from A to the
side BC, is
(a} ; (b) 2a (€) é{ﬁ+£‘] (d) b+e
16. In a ﬁABC,A=?—3-—_b-c=31'§cm and ﬁ='g_}3_ em®,
Then, a =
(a) 63 cm (b) 9em (c) 18cm (d) 12cm
: 24bc . A
17. In a A ABC, if a = (b — c) sec B, then s sin’ =
(a) cosB (b) cotB (c) tan B (d) sin®
18. If,i.na.-}.ABC,{a+b+c}{b+f—a}=i.bc,ﬂ1en
(a) A<0 (b) A>4 {c) A>0 (d) D<h<4
19, Ina AABC,a=2band A =3B, then A =
(a) 9207 (b) 60° (c) 30° (d) 45°
0. [,etﬁeanglesA,E,CnfaABCbeinA.F.and let
(a) 75° (b) 45° (c) 60° (d) 15°

1. IfinaA ABC, AD, BE and CF are the altitudes and R is the
circum-radius, then radius of the circumcircle DEF is

3
(a) % (b) 2R {c) R (d) :—!R
, ¢ b
2, lfmaﬁﬂBC,-—"A—c——B i

(b) sin® A +sin® B=sin"C

(a) 2sinAsinBsinC = 1
(d) none of these

{c) 2sinAcosB = sinC
3. Iﬂﬁﬂﬂﬁﬂi’:

(a) sinA+sinB+sinC (b) cos A+cosB+cosC

AL inEigin= d) none of these
2+ﬂn2+sm2 (d)

24, umaaﬂc,angmanismemmm
(2) 24D° =B+l +be ) 4AD? = P+ +be
() 6AD? = W+ +bc (d) none of these

5. In any A ABC, the value of
a (PP +P) cosA+b(E+a)cos B+ c(@®+bP)cosC =

(c) sin

An evaluation version of novaPDFE was used to create this P
Purchase a license to generate PDF files without this notice.

®) b () dabe (d) 3:::f
tangled triangle are in AP.Thera

meler is
L 1 843 (24V3)

(a) 3abc

26. The angle of arigh :
the in-radius and the pern

4] @-¥):293
Ec; :24- \373'}:4\'5 {d) nmone of these

27. Thesum of the radii of inscribed am_:l clt‘r.'umscn.b-!:d circles
for an n sided regular polygon of side a, is

% 2 =i a-:ﬂt—“
{a) ':Imt ;l (b) acot (c) Ecnt > (d) o
[AIEEE 2003]
28. li0<x< ;  then the largest angle of a triangle whose sides
are 1, sin x, cos X is -
L d) ==x
@ 3 ® 5 () x @ 3
29. The sides of a triangle are 3x + 4y, 4x+ 3y and

triangle is

(b) obtuse angled

(d) none of these

gle is 16 cm. One of the sides is of
eis 12 I:'I‘I:‘l.l, then the

5x + 5y, where, x i = 0 then the
(a) right angled
{c) equilateral

30. The perimeter of a trian
length & cm. If the area of the triangl
triangle is

(a) rightangled (b)

isosceles (¢) equilateral (d) scalene

e @ € __githensB =
31. m“$HBC‘1f§_3+EFE en
in n
(@ 5 ® © %5 @ 3
32. InaAABC,a*sin2C+¢* sin 24 =
{a) A b) 24 (c) 3A (d) 4A
B
33, lnaﬁ&ﬂﬂ%{?—sﬁ =
1 1 cta
@ 1 ®F O @ <5
: . A O
34. Tfina A ABC, sides a, b, ¢ are in A.P., then tan 5 tan i
(a) 1/4 (b) 1/3 ) 3 (d) 4
35. Inatriangle ABC, cos A+cos B+cosC =
R
@1+k  B1-k @1, @1+
36. Ina A ABC,cos A = cos B cos C, then cot B cot C is equal
to
(a) 2 (b) 3 (c) 1/2 (d) 5
37. Ina AABC,
n[b2+c2]cmﬁ+b{cz+ﬂz}cusﬂ+c(a2+bz}cnsc
is equal to
(a) abc (b) 2abc (c) 3abe (d) 4abc
38, If the sides of a triangle are ¥ + x + 1, 2% - 1,2x + 1, where
x> 1, then the largest angle is
(a) 120° (b) 60° (c) 40° (d) 30°
39: TnaAABC,if C=60° then—"—+-2_ -
b+c c+a
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} =

= A ABC, we define X = tan == 4

e : :

(a) 2 g (D none of these 51, If in 4@ A i A-B b C
m , fbl'i ] : [c} en H-"_ 1.'3'“13 ﬂf s n g_...__'_ﬂ' m“ pi aﬂd e 2 2 t!-'l.
+In a AABC, if a, ¢ b are in AP th y.=M 2 2
AcosB-beos A ; = 5.2 2
a~b  ° y1 (@) noneof these J(::.iy:; ) Fyz © "Cyz 3-;? L) Toneoce
c ~ N e
41 E;'] 2 . e [b} 2 H{ then the diameter of the er elih= 4 and tan 2 = -3 r then c =
- If a triangle is right angled at & 52 InaAABCifa=> S ]
incircle of the triangle is _B) : = b) V5 (c) 6 (@) 5
{c) c+a-2b _{ : - ' then the st e 68 thems s i =
42, 1f the angles of a right angled m;ﬂf;ie;m AP, the 53. Ina AABCI i b+c{c;: : e
ratio of mﬁ« hx-r;'guus and the P‘E{b] 2+¥3); 3 (a) 2 . de of a triangle ABC from the vert
(a) [2+‘~3}=2“3 @ {2_15].:4-\"3_ 54. ]“n;hpaamalhmh‘*“area of the triangle,
= {1-~.-3;:sz.3 e are in the ratio 1 :2:7, then the fLB,C] ﬂml* LA
1 a triangie P 1 e
5 ]ri:::fnatl'ntﬁf g;atesr side to the least 5‘&" 2 St 5."';,2 i
{a) hf,‘T—I}:h"g-‘H (b) OFED S i Iplz,r5|-i-ll:3‘ﬂ+ tC = ol
© (5+2):05-2) () (5-2):(5+2) G O wpascotB ros
T 31 d) none of these
4 Ina AABC, if a=5cmb=4cnandcos(A-B)=7, - @ AfcotA+cotB+eotQ) (&)
N e Ta 13 1
= b f e pgual bO
::fnifc ) 1/8 1) 1/6 @ 1/2 55 MadABC +0, g, el ]
_ e ey e B k= o) =t ) 2R-r (@ r=2R ()
45. InaAABCifc=(a+b)sinban a+h 2B r 4
A C /B, Carein A.P., then
@2cu§  ®2emy ©2esh @ asy 6 ImasBGEMERLoCTT
= figy = inequal to
46.InﬁABC,iftq=%45—;&=%iandhaf=-2!irthen ASC 1“""{:]
e 3 (a) 1 (b) 2 (© 3 )
@) 16 () 20 () 24 () 28 57. In a AABC, AD is the altitude from A. Given
47. Ifina A ABC, 2a = ¥3 b+ ¢, then ZC =23and AD = ;ﬁcczrthen.ﬁﬂisequaltn
(a) ¢ = a®+¥ —ab ®) @ = P+
& - {a) 53° (b) 113° (c) 87° (d) noneo
(©) ¥ =ad+2-3ac {d) none of these - =
48. haﬁABC,ifﬁmz%+fcu$2% = z_b’thmﬁrbrfmiﬂ Sl SRS 3 S o W _5_'“{
then
(a) AP (b) GP. (c) HP. (d) none of these (a) B=60°+0 b) C =60°+0

49. Inaright-angled triangle if the sides are in A.P., then their (c) B =60°-0 (d) C = 60°—-80

ratio is
A [B=C) _
() 3:4:5 () 4:5:6 (9 3:4:6 (d) noneofthese % I3 AABC, ¥ (b+0) tan z’a“( 2 )‘

50. In a A ABC, if B =90°, then the value of t:alrt’;‘i in terms of (@) a (b) b () ¢ (d)
the sides is 60. The sides of a triangle are a, b, Va* + b* + ab, tt
@V o I o TEE ) fESE  Eestestangleis

b=¢ b+c =z a+c (a) e0° {b} T (C:I 120° (d)
Answers
L.(Mb 2() 3.() 4() 5 () 6 () 7 (

8. (@) 9 (c) 10. (@) 11. (a) 12 (b) 13. (a) 14. (c)
15. (a) 16. (b) 17. (c) 18. (d) 19. (a) 20. (a) 21. (a)
22. (c) 23. (a) 24. (b) 25. (¢) 26. (a) 27. (d) 28. (b)

29. (b) 30. (b) 31 (d) 32 (d) 33. (b) 34. (b) 35. ()
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SOLUTIONS OF TRIANGLES

1 |NTHO“UGT|OH In this case we can determine the remaining elements as given
1;;a triangle there are six elements viz. three sides and three in the following table: ) e
angles. In plane geometry we have learned that if threeof the [~ | = Requied
slements are given, at least one of which must be a side, then | = ) b oA de L
the other three elements can be uniquely determined. The (i) aA =2 ?D__ et 1
ure of determining unknown elements from the known l A i T =90 -A,a=csinAb=ccosA |
i o] triangle. (i) < | =
elements is called solving a triangle T 35 and C =90" in A ABC, then
»  SOLUTION OF A RIGHT ANGLED TRIANGLE e -
CASET When lwo sides are grven; (a) 7V3 (b) 7V3/2 {c) 7/2 {d) none of these
Let the triangle be right angled at C. Then we can determine 555 (b)
the remaining elements as given in the following table: SOLUTION We have, C = 90". B
JEGte | Required | sin..ﬂ..—-gs:ra—_-r:sinf’tz?ﬁsinﬂrﬂ'='T'
@) ab tnA=f B=90-Arc=5ly ‘ 3. SOLUTION OF A TRIANGLE IN GENERAL
i | CASE1 When three sides a, b and ¢ are given: _
{ii) &.c SR E* b=crosABalo m case, the remaining elements are determined by using
= ) the following formulae:
LLUSTRATION 1 In a right triangle ABC, right angled at C, if A= GE-DG-DG=0, where2s=a+b+c
= d b=7V3 cm, then ZA = : DAY 24 - o=28
:a} :: = {b) 60° (c) 45° (d) noneof these sinA =5 - sin Bia = s C=om
A ———& ] E — -—-—ﬁ ¥ E = &
A We have e S s(s=a) ‘““z " s(s=b) tanz 5(s=c)
OLUTION e 7 e |
tanA == = _:i';" = ‘:Jrlg‘ = tan30° = £A = 30° CASE 11 When two sides a, b and the included angle C are grocn:
o 1 A In this case, we use the following formulae:
LLUSTRATION 2 Ina A ABC,if B = 90° thenfan= = A= %ﬂhsinﬂ,tan A ;B' = i:: ‘-‘ﬂt%J
b+c :
a-b b=e o2 @, A%B_ .. C — asing
ma-i-b ®) pre © 5 E —2—-9{!‘-2:.:_ ey
Ans. (b) ILLUSTRATION J_i‘[ twa -Jiidﬁ;gb In:“deii ﬁ;t:ng: a{i a triangle are
I 3-=N3an . then the third sides is
UTION : led at B, we have respectively 3 + 3,
% ROARC PEt e (a) 242 (b) 4v2 (c) 3v2 (d) none of these
¢
cos A = b Ans. (c)
2A 1-cosdA _b-c SOLUTION Let ABC be a triangle such that a = 34+\3,
N = 1vcosA  bre b=3 -3 and C = 60°.
CASENl When a side and an acute angle are givert & tanf 2 : ‘2;: mt% = tan “—*; =
Let ABC be a right triangle right angled at C.
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SOLUTIONS OF TRIANGLES o
L e S 7 Y o (a) 4 ) 4 {cJ
= kziainzﬂ-sinzf} E{Sinzﬂ-sinz A) =4 Ans. (b)
ERlSCRIY s SOLUTION We have, 2
2> Sn(B+Osin(B-0) "sin(B+A)sin (B=A) - ° A
i 2be

s ZE0 EEA) ="

5 sin(B-A)+sin(B-C) =0

. sin{A-B) = sin(B-C)

s A-B=B-C = A+C=2B = B =&

XAMPLE 16 In the ambiguous case, if a, b and A are given and
JCy are the two wvalues of the third side, then

= czjz +{c + o) tan® A s equal to

0

e
= Ayc+ (B —a) =
s R (2 cos }e ot

Since ¢y and ¢ are the roots of this ;i
oy ey =2bcosA and ey = b -a
Mow,
(e =caF + 1+ ) tan® A
= (¢ +r:~332—-4qc1+{q+:?1‘]2tan1ﬂ
= ([ +c)tsect A=466
_ s co? Axsed A- AP -al)=4a’

D ———— L NN S Ty

EXERCISE

1is exercise contains multiple choice questions. Each question has 4 chotces (a), (b), (c) and (d) for its answer, out of which o

. Ifb=3,c=4and B =n/3, then the number of triangles that
can be constructed is
(a) Infinite (b) two {c) one () nil

. If the data given to construct a triangle ABC are a = 5,
b=7, sin A =3/4, then it is possible to construct
{(a) only one triangle (b) two triangles
(c) infinitely many triangles (d) no triangles

. We are given b, ¢ and sin B such that B is acute and
b<csin B. Then,
(a) no triangle is possible
(b) one triangle is possible
{c) two triangles are possible
(d) aright-angled triangle is possible
Ina triangle ABC, ifa =2, B=60"and C =75, thenh =

V3 (b) V6
Eii.' 9 (d) 1+\2 1
In triangle ABC, A =30",b=8,a=6, then B =sin”" x, where
R
(a) 1/2 (b) 1/3 (c) 2/3 (d) 1
If.ﬂ=2,bm3,r=51naﬁﬂc,thenr:;
(@) -E ®) 3
© 5 (d) none of these

; d ¥13cm, then
If the sides of a uianglga:g?an,-_aﬁcman ;
the smallest angle of the mangle(h? o
E:i ;ﬂﬁ: (d) none of these
hmdnc,if-:=z,a=1m',a=f;;ﬁ?;‘?“‘:‘
E:; i‘jﬂ: (d) none of these

nly one is co rrech.

9. "A=30',.1=?,b=SinﬂAHC,thethas
{a) one solution (b) two solutions
{c) nosolution (d) none of these

10. Tna A ABC,b=2,C =607, c =6, thena =

(a) ¥3 -1 () V3
) ¥3 +1 (d) none of these
31 ; -
11. InaAABC,a=5,b=4and cos (A~ B)= 32" then side ¢ is
(a) 6 (b) 7
c) 9 (d) none of these
C-B _
12. InaAABC,if A=30",b=2,c="3 +1,then=5—=
(ay 15 (b) 30°
(c) 45 (d) none of these
13. Ina AABCifa=2,b=6,c="3 +1,thencos A=
{a) 30 (b) 45
(c) &0° (d) none of these
14, Ina AABC,if A=45",b=V6,a=2,thenB =
(a) 30" or 150° (b) 60" or 120°
(c) 45" or 135’ (d) none of these

15. In a triangle the angles are in AP, and the lengths of the
two larger sides are 10 and 9 respectively, then the length

of the third side can be
(a) 56 b) 0.7
(c) 5+6 (d) none of these

16. The sides of a triangleare3x + 4y, 4x +3yand5x+5y
units, where x, y > 0. The triangle is

(a) rightangled (b) equilateral
(c) obtuse angled (d) none of these
[ATEEE 2002]
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kel
= fhe 19, Intheambiguous case,ifa, band Aaregiven and ey, ¢z
o lues of the . - i
. In AABC,a,b, Aaregivenand ¢, (pare two vaiues ot o hhathird sided then
¢ thiidsideﬁ,"l'hesumof the areas of two triangles with sides hv;: values el
abcyanda b is 6" —26 52:'35 2 A
(a) (1/2)¥*sin2 A () (1/2)a*sin2A (a) 4a°cos” A : oo
(c) b'sin2 A (d) none of these (c) 4acos’ A ( ) non .
18. In the ambiguous case, given aband A. The difference  20. The smallest an;le of the triangle whose sides 4
between the two values of C is 6+v12, V48, V24 is 4
(2) 2N - 1 (b) Va2 b7 sin’ A (@) /3 (b) n/ =
(©) 2Va2 - sin’ A @ V-7 (c) n/6 (d) none of these
Answers
1. (d) 2() 3 (a 4 @® 5@ 6(d 7 (d 15. (a) 16. (c) 17. (a) 18. (¢} 19. (a) 20. (¢)

8 (c) 9 (b 10. () 11. (a) 12 (b) 13. (b) 14. (b)
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INVERSE TRIGONOMETRIC FUNCTIONS

—

4. INVERSES OF TRIGONOMETRIC FUNCTIONS

We know that corresponding to every bijection (one-one-onto
function) f: A — B there exists a bijection g : B — A defined by

g = xif and only if f(x) = y

The function g: B— A is called the inverse of function
f:A—»Band is denoted by f~ L

Thus, wehave f(x) = y&=f 1) = x.
We have also learnt that

(F " of) () =f_](f{1}) = YY) = x forallxeA.

and, (fof W =f[f’(.!ﬂ] = f(x) =y, forallye B.
We know that trigonometric functions are periodic functions,
and hence, in general, all trigonometric functions are not bijec-
tions, Consequently, their inverses donot exist. However, if we
restrict their domains and co-domains, they can be made bijec-
tions and we can obtain their inverses.
Consider the function f: R — R given by f(x) = sinx. The
graph of this function is shown in Fig. 1. Clearly, it is a many-
one into function as it attains same value at infinitely many
points and its range [-1, 1] is not same as its :a-dm.mirf, We
know that any function can be made an onto function, if we
replace its co-domain by its range. Therefore, f: R — [-1,1]is
a many-one onto functions. In order to qwke f a one-one
function, we will have to restrict its domain in such a way that
inthat domain thereis no turnin the graph of mefuqchnr}and
the function takes every value between —1 and 1. Itis evident
from the graph of f(x)=sin x that if we take the domain as
[-7/2 /2], then f(x) becomes one One. Thus,

|Y

{0, 1}t

y=sinzx

1y
Fig. 1

fHE [-:'1:.-"1,r:.-f2]—+[— 1,1] giw:nb}-fl[ﬂ} = sin @

is a bijection and hence invertible.
on is denoted by Sin” . Thus,

The inverse of the Sine functi
1.1] and range

gin-! is a function with domain [-
[ —m/2, % /2] such that

Sin~lx = BesSind =X
Also,

Sin~ ' (Sin®) = 8 [ £ Yof () = (fi) = :]

and, Sin(Sin" %) =x [fo,r" @ =fF o= y]
foralloe [-n/2, n/2) and, forallxe =111

The graph of the function f: [-7/2, %21 2 [=1, 1] given by
fix) = sinxis shown in Fig. 2.In arder to obtain the graph of
sin” ! :[~1,1] = [~ ©/2, /2] we interchange X and y axes as
shown in Fig. 3.

Y T
1
©.1) (03)
X (8] __:E {Tlin} 0 ‘.x_
-2 ! }T/ (2,0
0,-3
+0,-1) 1{ 1)
v Y
y=sinx y =i -y
Fig. 2 Fig. 2

REMARK 1 In the above discussion, we have restricted the domain of
sine function lo the interval (- 7t/2, 7/2] to make it @ bijection. In
fact, if we restrict its domain to any of the intervals [-=/2,7/2),
[x/2,31/2)37/2,5%/2), (-3 7/2,-n/2),[-5%/2, -3=/2]
in general [nR-n/2, nm+n/2),n € Z, then it becomes a bijection.
We can, therefore, define the inverse of the sine function in each of
these interoals. Thus,sin” ' x is a funiction with domain [ —1,1] and
range[-n/2, n/2) or, (-3 /2, -w/2) or, [=/2,3n/2) and so on.
Carresponding to each such interval, we get a branch of the function
sin” ! x. The branch of the function sin {~1,1]= [-n/2,7/2]
called the principal branch as shown in Fig. 3.
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30.26

= [tm“x—g][tan"x—;] =0 ;
= Iun".r=f,§=r!-.m";::=gand Iem'lﬂ=j&
= u=mng=—\|-l-3-andﬁ:tan-g=\'r§=#fi+|5=;{v§'

So, statement-1 is true. _ 1
sec'l(ms' ; _:]+ mcl[sin_l 5}
, L4 2
= -m{m’l-ﬂ.!#mﬁmﬁkflﬂi’ = 16+25 = 41.
So, statement-2 is true.
22
PR |

EXAMPLE 10 Stafement-1: sin”

4 b 7% ,
- T[_ =1 _E. 4."'. ""] -pr u-q:' |x| =42 jl'ﬁs a Hr”l]'ﬂf
= 3 —cos [.-3 G f
zol1ifron. "
Statement-2: tan~ VNT e+ 1) + i | Vietx+l = 5 has no
solution for —\2 < x 0.
(a) 1 by 2 c) 3 (d) 4
Ans. (c)

- .
SOLUTION Using sin™ Lescos™ x = 5 In statement-1, we get

il o A ol
—"2"""“—“..—1 -21'4
x Iz
—_— ---_E'= - 1
']+:2 I__|_.'I2..

———————————/—:—_;;:}

0B ECTIVE H"TH

=% x(2+.r} =

=3 ﬂrsl.—--@x=1 [."'.-'c. |
—1 is true. X

50, ﬁtah:ment 1is ‘

LHS of statement-2 is meaningful, if - =

d wexz0, t‘2+:r+13?'!]and|:}-r: '\._1 hr']m

L, Pexz0and 2 43S0 = Phr=0=,_

s x=-—1 = i-; 3

Clearly; x = = 1 satisfies the statement-1.

S0, statement—2 18 not truae.

=1 pa { -1 -
EXAMPLE 11 Statement=1: sin [““ fan ki

has Ho HoH-ZET iu!egrﬂ.' solution.

statemeni-2: The greatest and  least  pajy,,
. i1

(i 2 + (cos !y are - T mid > respectively.

(a) 1 (b) 2 icl 3 (d) 4
Ans. (d)

— _I |_ :-:
SOLUTION sin~ [tan]lmn ly+tan™' (1 —xj,_l =5

L +1=x i
= sin” l:tﬂn{l:an '[- tx“ _ﬁ]H =z

- () =

S Bl P =
l=-x+x
So, statement-1 is not true.

Statement-2 is true (See Q. No. 35 on page 30.27)

Iy =111

EXERCISE

This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its anstoer, out of which only one is comed

1. [i8 € [4 7,57, then cos™ ' (cos B) equals

(a) —47+0 () 57-8 () 41-0  (d) 6-5n
2. Ifx <0, then im“l{ﬂequals
{a) cot” ' x b) —cot !

() —m+cot 'x (d) —m-cot 'x

3. If sin” I(Zt V1-22)-2sin"1x=0, then x belongs to the
interval *
(@) [-1,1] (b) [-1/42, 1/¥7]
() [-1,-1/42] (d) [1/¥2,1]
-11
4.4tmrd—lnn 1}‘;@isr:«:punlh:-
a) = (b) @/2 c) n/3 {d) n/4
7 :
5 If .~,-nt,' sin™! ; +cos ' x [=1, then xis equal to
fa) 1 {b) 0 (c) 4/5 (d) 1/5
6 IfA=tan! X, x € R, then the value of sin 2 A is

2x 2x 2x 1-¢
(a) —— (b} — () —— (d) —
f—x V1-2 1422 147

7. The value of sin (2 sin”! {ﬂ.B}) is equal to
(a) sin12° (b) sin16" () 0.48 (d) 0%

o o
1 13
(a) ztﬂﬁ [EJ
R 1
(c) 5 tan [5]

9, If sin”!

(b) % iy ] (g]
(d) tan™! [’]

x -1 5
5k e ‘{] zg‘*ﬂienx=
{H} 4 )

w231

(d) 3

[ATEEE 200
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INVER
-1[42 e
1 m,.“_ﬂ+2ma“[é)=
-1 171
(a) _:. {b) cos [ﬂiJ {c) : (d) none of these
[ 17 ].:
12: COLY 908 125 )
25 25 24
@ 55 (b) o (c) 25 (d) none of these
(3 -1{1)_
13. sin [5]4-[3.“ [?]_
o2 ®;  we'f) @s

14. A solution of the equation tan™ (1 +x) + tan™ (1 - x) = g,
L]
fa} x=1 (b) x=-1
15. [fxz +_t,|’2+zz= 7'2, then

tan™" ["‘1’] +tan ! [-"'-; ] +tan”! [H}=
Zr Xr yr

(b) ’2‘ (¢) 0 (d) none of these

(c) x=0 (d) x=mn

fa) =

16. Ifx+y+z:.r_l..rz,thentan" i+ tan"yﬂan" e
(a) O (b) /2 (c) 1 (d) noneof these

17. [Exy+yz+zx=l,ﬂientan‘lx+ta.n‘1y+l:fm'lz=
(a) m (b) m/2 (c) 1 (d) none of these
18. If x;, %5, ¥3, X are roots of the equation
i _Psin2P+xicos2P —xcosP-sinf=0,
then tan x; + tan™ x, + tan ™! x; + tan” x, =

(a) B (b) #/2-B (c) n-PB (d) - p
19. Thevalueafcosgb -1p8)is
(a) 0.48 ) 0.96 (c) 0.6 (d) none of these
20. f0<x=<1,thencos (2.1'2-1}&{!::315
(a) 2c08 ' x (b) n-2cos lx
(c) 2n-2cos ' x (d) none of these
21 Theva!ueoftan( “1;+tan'I§}is
g 7 L fth
@ 17 ®) 15 (€)== i{d)inanc Ok Chese
[CEE (Delhi) 2000]
2. Thevﬂueofm{%cm_][%-s_]},is
(@) 3*2’5 ) 3+Y5 () %(3—457} (d) none of these

3, 1F sinc -2 \oan-t[ 2 |=2tan"x, then x is
[1+n’] T
equal to

f}m

a+h

b
(b}ﬁ;g @ 3= Dicw
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24.

26.

27.

29,

31.

33.

37.

s
- = 2]
The ve ‘IJ.l.l.ll-"‘:1 __*,lﬂ_-"'_*"'l.?_f_f_mx }r s [ﬂ{-‘f{g]
cot I-I 1 —sinx — 1l +sinx _
X -
{a) R—; b) 2r—=X (€ 5 (d) 2x =
=1 W e B [
The value of sin [L‘ﬂl * :;"j {;an x]']’x £ 5 :
-t'z+ 2 'l.i Pt {c} — o
@) .1i+1- ® 42 at +2 e
= Tt i [ ?"_t_ : 1t
If x>1,then 2tan ' x+sin |[1+12 is equal to
{a) 4tan” " x (b) 0 (c) m/2 (d) n
2x - i
If A:tan"[zk::‘}'x]and B=tan [ er then
value of A - B, is : )
{a) O (b) 45° (c) 60 (dy 30
lfsin=! x+sin~ ! (1 -x%) =cos ' x then xequals
q
(@) 1,-1 ) 1.0 {c) ﬂ,i (d) none of th
[f-1<x<0, thencos ! (2%F —1) equals ,
(a) 2cos ' xx (b) 1':—2-‘:{)&1' x
(c) 2m-2cos 'x {dy —2cos x
If—-iixié:ﬂwnshl'I(BJr-*}x}]Eqaals
(@) 3sin"'x (b) m—3sin ' x

(d) none of these

The value of sin” ' (sin 10), is

(a) 10 (b) 10-3m(c) 3m—10(d) noneoft
The value of tan” ' 1 + tan ' 2+ tan” . 3is
(@) O (b) 1 (c) m fai =
The value of sin” ! {m&[ 3’15 ]} ;15
3n iR n -
(a) 5 (b) 5 (€) 10 (d)
. The smallest and the largest values of
tan_l[l;x'} 0sx=1are
1+x
1t T T
(@) 0, m ®) 0, © =% (d)
. The greatest and least values of (sin” . :-:}1‘ & {c-:-a
@=%/% T,n
1) ® -5
win
© 3" g (d) none of these
Al |G et

32 then the number of solutions of
Sznﬁa,is

{sin'lx):’*r[cos“lx]
(b) 1 (c) 2 (d

If x takes negative permissible value, then sin™ !

(a) 0
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— D5
(a) cos N1 -+ ®) -1

r'—'_' - C08
(c) ms’l 12—1 idr}__? ﬂqua.l.':-
e thnfriﬂ.l(zx Ty 1
B8 0 J- (b) a=2gin X

(a) 2 sin” ' X

1 (d) noneof ez
{_c] =2 gt X

1 i _.1(11_ ﬁ__.'_xf)equals
39, I p=<x 51, then sin I
A {b) q-2sin "X

|
I:ﬂ-) 151“2 :;LF! > {d] none Qfﬂ‘?ﬁﬂ
) =e

25% — 1) equals
40. [t'i}:f.::‘*_:'_l,lthencns o - s 1
ﬂ imla:ﬁ Lx (d) none of these
= I (242 - 1) equals
41, [f-1<x=0, thencos L "

(a) 2cos™ ' X o

1
(c) In 2:05 x
Is
Loye thensin ! (3¢ 4¢°) equa
42. If 2-
{a) 3sin” E

I{r:} —p-3sin ' x

3. If = sxs1 then sin™ ! (3x —4x7) equals

) r-3sin" ' x
(d) none of these

=1
(a} 35in"x (b) m—3sin X
(c) —p-3sin lx (d) none of these
44, f-15x<— 5 thensin” ' (x~ — 1) equals
{a) 3sin ¥ (b) n—3sin kg
(c) —m—-3sin” ' x (d) none of these
45. If;*.:ril,menms'l[-ixirax}equa]s
(a) Jeos Lx (b) 21!-3:05_1.7:
(c) -2m+3cos X (d) none of these
46. If —:iE.t'sérmmcns'l{dxz—h}equa]s
(a) 3cos 'z
(c) —21‘[+3EL‘|5"1_1'

{b) In-3cos x
(d) none of these
47. lf—iE.rE-%'thenmﬁ'IlftLr?’-Bx}equals

1

(@) 3cos " x (b) 2n-3cos ' x

' (d) none of these

(c) —2m+3cos X

48. If-1<x<1,thentan I[ 'c2 equals

(b) —m+2tan x
(d) none of these

(a) 2tan” Ly

(c) m+2tan oy

= 2x
19. Ifx € (1, =), then tan 1[]: 3 equals

(b) —m+2tan” ' x
(d) none of these

(a) 2tan” ' x
(c) m+2 tan” ' x

s0, 1Fx€ (=0, = 1), then tan

{ﬂ} Etﬂ“ 1-'"'1
(c) qr2tan X

1
51. 1f- "*‘”‘-.l‘"

(3] 3tan ‘I‘
(c) g+3tan 2

52. Hx}f; 1

(a) 3"‘“{1{1
{c} n+3tﬂﬂ x

=1 :I:I? als
54. [£0 < x <=2, then €os [1 2 equ

(a) Etan'll‘ .
(c) n-2tan X
=1
55. If—e=<x =0, then cos
(a) 2tan” 1::
(c) == 2 tan” !
s6. 1fxe [-1,1], thensin
{(a) 2tan ' X
(c) —®—2tan” 'x

57. Ifx e (1, =), thensin® L

(@) 2tan”’
(c) —n-2tan lx

58. Ifxe (—=,—1) thensin"

(a) 2tan 'x
(¢) —m-2tan

nil[e2r

59. If sin o +cos”
(a) x€ —(—=, =1)
(c) xe [0,1]

60, 162 tan L v+ airc)

{ﬂ} xE[‘:m}U{—w'_
(©) xE{—m 1]

=0 1] R equalﬁ
[14’]

R B ol
1 then tan i[ =

DHJ':-"-" AW e FEMRLN IE'”"NT';‘

2x

(b) _m+2tan" 1y

(d) none of these

q
| 3x=% equals

then fan A 3

) _g+3tan x

(d) none of these

3
L Is
Ht:‘F}:«quﬂ

1 -1
(b) -+ 3tan " x

(d) none of these

-1 F-T__—.'ﬁ equals

(b) _qm+3tan ' x
(d) none of these

-+

(b) —2tan” ' x

(d) n+2tan tx
1-x uals
(lﬂcz)eq

(b) —2tan ' X
(d) nm+2tan ' x

. [—h— equals
1

=
1

(b) m—2tan X
(d) none of these
2x

uals
sz]eq

(b) n-2tan ' x
(d) none of these

1[ i }equais
185

(b) n-2tan X
(d) none of these

= 4 tan” ! x, then
(1 +12}

(b) x € (1,%)
(d) xe [-1.0)

2x
— |is independent of x, tl
1+%

1) ) xe[-1,1]
(d) none of thes

61 Iftan™ ' x+tan Ly +tan ' 2= =1, then x +y + 218

(@) 2y (®) 0

(c) 1 (

62. The value of cos [tan (tan 2}}
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¢ TRIGONOMETRIC FUNCTIONS e et
EE (Orissa
- & value of X 15
i) !fsﬁ"_Ix=l:0&E€ lyrthenfﬁﬁ I:.-I-l;us,_!'l: (18 [J{!Cﬂﬁ{zm“ml""j: Eimmﬂ 3 ,37 [lﬂ.} 1.,;}'—
; n ‘ = < (c) 1-¥ 3
@ ® 3 (c) —; (d) ; @) 3 &) 73
Answers o 40, (@) 4L © 2 @
@ 2@ 3® & 5@ 6@ 7@ 36. (a) 37. () 38. () 3%- O 17, © 48 () 29-®
: @ % @ 10. (@ 11 (d) 12. (d) 13. () 14. () 13. (b) 44. (© 45 (@) 9 Eb; 54, (a) 55 () 56- (3
1; {b) 16 (a) 17- (b) 18. (b) 19. (d) 20. (b) 21. (c) 0. (c) 51 (@) 52. (B) 53 € 61. (a) 62. (d) 3 (d)

(© 23 (d) 24. {a) 25. (b) 26. (d) 27. (d) 28. (O
.ﬁ @ 20 (@) 31. (g 32 (9 35 (d) 32 () 35 ()

57. (b) 58. (c) 59. (¢) 60 (a)
64. (b)

CHAPTER TEST

i T
1. Ifsiﬂ_lﬂ - x)—2sin L= 5" then x equals

1
®) 0, 5

(d) none of these

1
(a) 0, 'i
(GRY
= 5—;:2 then x equals

(k) 1
(d) none of these

gl
2. If (tan” ' x)” + (cot 1y

(a) =1
(c) O . :
L ~% . g |=Ktan 30, then

3. If tan 8+ tan §+B]+tan[ 3 + }

the value of Kis

(a) 1 (b) 1/3 () 3 (d none of these
a
4. If l{xil,thenﬁin_llﬂr—stx‘}}equals
o s
(a) 3sin”x (b) m—3sin X

f these
(c) -n-3 sin” 1 x (d) noneo

11 E
S.Thenumerica]valueuftan[ztan 5 4}1

7
2 Sl
(a) 1 (b) 0 © 17 @ =37
a1 3, thenywillbe
6. If mgx+yi=33 and x=tan o 1 03
{a) 0.3 g
(¢) tan” ! (03) (d) tan (13

=

7. Twoanglesofa triangleare cot
third angle is : -
@ % Y2k e

8 1f A=2tan ' 2V2-1) and B=

iy

gl e
3 sin 1.3-'4.5;;;
then
(@) A=B

An evaluation version of novaPDFE was used to create this PDF file.
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®) A<B © A>B

2 and cot * 3. Then, the

g correct choice.

-\J o -\'h{m-l:-a-.c]

ca
be

= l:ia+_bli;::}
+tan "J =

) = (d) O

o 3;—: , the value of

b) m/2

10. Tfsin” ' x+ sin 'y +sin

{(a) m/4

w2 i
2100 44100 4 2 —

(@) 0 ®) 1 |
. 1 o) B2l B

11'%(‘059&{'1[&11’1"&]{— '}.’_ iz n 3
is equal to

(a) (- B) (@@ +B)
(@) (et B) (@ + )

®) (ot B @ -p
(d) none of these
atbh

12. 1 a, b are positive quantities and if ay =" by
a -ﬂ1+b1 !r1=\la1b1 and so on, then
7 T Tl
{;-ﬂz {b} b _"_'_Jbz-.li
s = E} g m"(
cos I’
¢ bE-' (d) noneof the

(C.] I!& - C—Eﬁ:(ub )
a

L
e = gﬂm — isequal b
13. m?_tmlﬁ V3 tan 5 nos

1 1
(a) -3 ®) & (©)

(d) none of thes
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- Al i | I'i

iltﬂﬂﬂ i, 18 P dﬂ"ﬂrﬁ'ﬂﬂ:,
L TN A “‘if]‘l. {'ﬂ!ﬂ!’ﬂm'l. |

. | & Rl oy |

then - d ]
d o
=1 =B L kan
m{m [1+na "2}+ [Hﬂzﬂ"‘

- d__ |lisequalto
+"'5-tan_1{‘;lﬂﬁ—lﬂ”]}

l (r=1)d
(a) (n=1)d ® 15 s
i ay + il : i
d (d) “E——
(c) i::‘l_ﬂn dﬂ-i-n':
o ot 14
15 Ifﬂ:m{zmﬂ_iflmd!f=ﬂ“[§u“ 3}-I]'len
{a}r:f (b‘.l‘_l,fz='|-_‘:
== (d ¥ =1+x
@ 2=3

14 el
i%ﬂndﬁz=fﬂﬁ| 15-1--:‘05 5 " then

®) 6, =8
(a) By =0y
() B: < By {d) none of these

i I B
17. lhevalueofms[,% cos ‘{m&(ﬁm E.]H..ls

o
16. 1@, =sin '  +sin

OBJECTIVE MATHEMAT,

7
3 ®) 5
S (d) none of these

8
€ 21 :
< he equﬂhﬂfl
§ solutions oft
22. The number o

ey oy
sin” lx+sin 2= 37

by 1
()0 (d) infinite
c) 2
=1 ! i.l'l_.l _1 } =
23. CO5 {ﬂﬂﬁ ~ + 5 7
A @ 3
(a) —; (®) 0 3 .
-1 il +m5_]z=-31'[,lhEﬂIy+yZ+Ex=
24. :i;:uls X+ COS {i] : s o
a
ez [ —i 4 "
25, sin {i cos ¢ : |
1 1 e (d) —
@ -0 ®) Jio T 10

26. 1f O =sin ' ¢+ cos Lx—tan ! ¥, x=0, then the smalley
interval in which 0 lies is

T
(a;’i‘-gug?{f ®) 050 <

() 3<0<

m
m{‘iﬂﬂsu 5

27, It‘tan"‘nﬂan" b=sin"'1-tan” L ¢, then
{a) a+h+c = abc (b) ab+be+ca = abc

(ﬂi*‘l-‘-! ! =0 (d) ab+be+ca = a+b+c

b ¢ abc

= =il
28, Thevaluenfcot{msec 1§+t31'l. 1*],15

3 3
@ 5 ®) > © (d) is
29. sin~! §+2 tan~1 % =
(@) 3 ®) % © 5 @ 0
30. The equationsin™ ' x— cos™ ! x = cos™ ! ﬁ has

2

iok (b) unique solution
(c) infinite number of solutions (d) none of these

(a) no solution

Answers

3 3 3 3
{a) 16 (&) g (c) 4 Gl 2
18. The solutions of the equation
tan” e+ D+ tan Hx=1) = tan ! f}i are
1 i . -
[‘ﬁj —4*8 ﬂ:‘} 4’_3 E"ﬂ 4 g {d] 4.* g
19. Iffr=sjn_]r2-3+sin_!:'i' ﬁzcm"%ﬂmﬂé*ﬂrm
() &> B (®) a=p
(c) a =P (d) c+f=2n
20. The sum of the two angles cot™ ! 3and cosec™ 15, is
f y B L x
(@) (b) 3 {c) i (d) P
21. The value of sin L(.; tan~ ! ; ]~ cos [2 tan ' ,},} is
L (c) Z(a 3 () 4 (b 5 (d) 6 () 7. M
8 (c) 9 (c) 10. (a) 11. (c) 12. (b) 13. (d) 14. (b)

15. (b) 16. (c) 17. (c) 18. (b) 19. (c) 20. (c) 21. {(d)

22. (b) 23. (b) 24. (d) 25.

29. (c) 30. (b) ®) 26. (d) 27. (c) 28. (9

solutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Ny g
l'hema 5",

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.



http://www.novapdf.com/

TRIGONOMETRIC EQUATIONS AND INEQUATIONS

1. SOLUTIONS OF TRIGONOMETRIC EQUATIONS
SOLUTION OF A TRIGONOMETRIC EQUATION A solulbion of a
rﬁgﬂmmtn‘c equation is the value of the unknown angle that satisfies
mﬂ-quﬂﬁﬂﬂ.

Consider the equation sin 8=1/2.

This equation is, clearly, satisfied by 8 = E % ete. 50, these are
its solutions.
Solving an equation means to find the set of all values of the
unknown angle which satisfy the given equation.
Consider now, the equation

" 2cosB+1=00rco50=-1/2
2% 4R
3 rl 3 ET(-
Since the trigonometric functions are periodic, therefore, if a
trigonometric equation has a solution, it will have infinitely

Clearly, this equation is satisfied by 8=

Thus, a solution gc:tfmiised by means of periodicity is known as the
general solution.
It also follows from the above discussion that solving an equa-
tion means to find its general solution.

Following are the

equations:
Equaiton
(i) sin0=0
(i) cosB=0
(iif) tanB=0
(iv) «cotB=0
(v) sinB=sina

many solutions. (vi) «cosf =cosd
L 2% 4 L ii 8 = tan &

Forexample, B = 3 Eﬂﬂ:—S", nt e (vi) tanf =
are solutions of 2cos@+1=0. These solutions can be put sin? @ = sin” O
together in compact form as : (viii) cos?@=cos’@

§ = 2nm + 2n/3, where 1 is an integer. tan® 0 = tan” o
This solution is known as the general solution.

SECTION -1

SOLVED MCQs

This section contains multiple choice questions. Each qu

EXAMPLE 1 The general solution of the equation
sin2x +2sinx+2cosx+1 = 0, s

(a) 3iu:=-%r neZ
(b) Znﬂ-l-%sne Z

(c) 2nm+(=1)"sin”’ [q%-]me Z

(d) HTI"%-'HE Z

Ans. (d)

sOLUTION We have,
sin2c+2sinx+2cosx+1 =0
{l+i’.sinxc05x}+2{5inx+msx} =10

[ G

4

!}
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general solutions of some trignometnic

General solution

O=nm ne 2
Hz[irwljg, ne £
OQ=nm, ne &
E={21rﬂr‘]%. ne 2L
g=nn+(-1o,ne Z
B=2nmia ne L

B=nm+a . ne

=nnto,ne’

estion has 4 choices (a), (b), (¢) and (d) for its answer, out of which only one is correct

(sin x +cos x)* + 2(sin x +cos x) = 0

(5inx+¢ﬂ5.¥}{5h1x+t051+2] =0

sinx+cosx =0
tanx =—1

i
=nm——+ ne Z.
% 4

-—V2 €sinx+cosx £
sosinx+cosx#—2
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31.18
(x 2 4+ sin 4 psindas }logl-ll
i,:m 9log2 = 28" *

- 0.
tionx’ —9x +8
.mﬂmtz"“‘ * satisfies the equa

Itis g s
: zm ¥ = 23 or 21.'.1!1 =1
- Sy ;
n r=30r Iﬂn X b
= fa 5 L 0<x<s
osx 1 ek ___,‘f_E'E'_I
c0S ¥ +5in X = 1+tanx 1413

i lana-
Sp, statement-1is true. Also, statement-2152 correct eXp

tion for statement-1.

EXAMPLE 2 Statemeni=I: if 2sin2x=cos2x = L,

wE 2+ 1} “ynE Z then sin 2x + cos 2¢ =3.

1+2tanx— tanzl‘

Statemeni-2 SIN2X+COS2X = "0 0 0
(@) 1 () 2 () 3 (d) 4
Ans. (d)
soLUTION We have, -
2tan x )i 1.__Mtﬂ“,,._
sin2x = ————— and coslx =
1+tan’ x 1+tan’
2
l+2tanx—tan” x
+00s 2% =
i 1+ta_n2.t'
 statement-2 is true.
us now consider statement-1.
Wehave 2sin2x—cos 2y = 1
=  2sin2r = 2c08°x
= 2s5iNYCosxy = cost ¥
= fanx = ; [ e {211+1}12t ms,r:tﬂ]

!f!tan_x_-tan::;

1 +tan”

sin 2x+ o5 2y =
X
2_.
= gin2r+cosdy =
1+

7

5

| | |

mrr-ECt H\\

ment-1i5 not
S0, 5 tat l'—I COs :_(-lwslﬂ_”I r=1 Jlﬂ:. '?fllll,ri i

LE 3 Statemen A
mﬂntmnﬁ in the mterval (=T ). .I
ZETT. (-2 coS I"'{.‘ﬂﬁ _t'-l 0 is pﬂ""“i?h u]”
Shatement=2: |
cosx=1. o -

(b) 2
(a) 1
e 2y-2=10

50[_,1}'110” CUE- x4+ C0S

P ¢m5_1‘+cﬂﬁ X = 2

So, sralemem‘l is true.

Now, EDVST x+sintx =1

cos” ¥+ (1—cos 23y =

= ma?x+coﬁ x—2co5" X
2 =
. cos?x (cos’ X +€0S x=2)=0
. cosx =0or cosx =1
= x=t;—1anx=ﬂ [ —R<ic

So, cos” x+sin? x=1 has only two non-zero solutions in th
interval (— 7, 7).
EXAMPLE 4 Statement—1: The number of solutions of {k
simultaneous system of equations
2sin” 8 —c0s526 = 0
3 cos2@-3sin@ = 0 in the interval [0, 2n] is two.
Statement-2: If 2 cos? 8 — 3 sin 8= 0, then 0 does nof lic in llix
IV quadrant.
(a) 1
Ans. (a)
SOLUTION If @ lies in 111 or IV quadrant, then sin 6 <0.
2cos"B-3sin6>0
So, statement-2 is correct.
Now, 2 sin” 0 —cos20 = 0
=  4sin’0 =

(b) 2 (c) 3 (d) 4

EXERCISE

hiis exercise contains multiple choice questions. Each question has 4 choices (a), (b), (¢) and (d) far its =

1. Number of solutions of the equation
tan x + sec x = 2 cos x, lying in the interval [0, 2r] is
(a) O (b) 1 (c) 2 (d) 3
In a triangle ABC, the angle A is greater than angle B. If the
values of the angles A and B satisfy the equation

3 sin x -4 sin° x - k=0, 0 <k <1, then the measure of angle
Cis

1 = sinB = 1/2 [Using statement-
=Rl bn
TR
So, statement-1 is also true,
of which only one is corT
(a) n/3 (b) m/2 () 2n/3 (d) 57

3. The general solution of
smx—35in2x+3in3x=cusx-3cns1x+cns3xis

b1
(a) rm+§ {b}—q-u—

3 g
nm m .
(©) (1) [—2— 3] {ﬂu”ﬂm—l[ﬂ
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it il NEOATIONS.
4. Theequation (cos p - 1) 3% 4 (co: i, ; : R
ariable, has real roots. Th SP) X +sinp =0, wherexis (a) [“ ) ==
av : en, the interval Ufpm,a B : 13 2 3
one of the following : ¥ beany |5 n .
@) 020 ® X0 (O (~n/2,n/2) (@) ©,n © ! = OF  cos '[- zﬁ (d) noneof these
lution of th ; Ta f LEb
i tln'kfir‘??e:'lv:;n S = SIRIONCos 0 kom0 1 1 = 0, liesin 14. Iftan20tan B =1, thenB = :
(2) (= nj:'ffj‘; (b) (n/4,3r/4) (a) :m+E rme Z (b) nrtorne Z
(c) (3n/4,5n/4) (d) (5r/4,7 n/4)
ﬁ.. ]fﬁnﬂ'{'tﬂﬂq’u"'tﬁn?H:tm{-}[m_intan?ﬂ th'l'."t'lﬁ"‘ {‘:} ll‘lﬂt:'ﬁez {d.:i nﬂne{'rflheﬁe
n : 4 >
{ﬁ] '4_ rE 2 {b} "?T-: e Z 15. 'n-.E. Emrr]]_ solution of the tﬁgﬂﬂﬂmﬁﬁ‘:ﬂi qulﬂ.tiﬂn
(c) A% neZ (d) sinx +cosx=1forn=0,%£1,...is given by
€ 12 nane 7 7
& (a) x=2nn (b) x=2nn+3

7. The general value of 0 satisfying the equation
25in*B-3sinB-2=0is

i
(a) ;|l|ﬂ+{-1}ﬂf'. (b) ‘-‘i'.l't+t.-l:iﬂ':;'llt

nﬁﬁ_f[ {d) nm+(-1)

8. General solution of the equation
(B-1sin0+ (V3 +1)cosB=2is

X o aE, X
(a) 2”“144‘12 (b) nm+(-1Y 4+12

n? X
b

(©) nan+(=1)

[ ST | o
Ehenrts =5 12
9, The most general value of B, satisfying the two equations,

(d) m‘r+[—1}"g

D= ql-f,tanB:lis

Skl i
(a) ZHHiT {b}lnnl-‘l
{c) ”E+54_1: (d) {2n+1}n+§

10. Ina right angled triangle the hypotenuse is 2 2 times the
length of perpendicular drawn from the opposite vertex
on the hypotenuse, then the other two anlges are

n T n, 3n

(b} TS (c) 3 8

~tan2x :

11. The set of values of x for which ‘]Iint::s :rttan P lis

() {j—:}

n
(c) {1: :t-+%:-fn=1,2,3,...} (d) {2"“"'};’":1*2'3""

%t 5n

@ 3 T

(@) ¢

n :
12. The values of lyingbememﬂ=ﬂandﬁ=zandsahs

ing the equation
1+cos?0  sin’@  4sin40)
020 1+sin?0  4sin40=01
c0s2®  sin’@ 1+4sin40
, n
1ln 7 7m 5m SN Tk
@555 ® 305 Qunu (%) 24 24

3. The solution 'set of (2 cos x - 1) (3+2¢cos7) =0 inthe in-
terval 0<x<2m, is

n

{c) x:arn+{—i}”§-4 {d) none of these

16. Ifsin 5 + sin 3 x + sin x = 0, then the value of x other than
.
zero, lying between 0 Sx S 5 15

n n

n
(@ % ® 35 © 3 3

17. The most general value of 8 which s?ﬁsﬁes both the equa-
tions tan 8 =—1 and cos 8 = 1/+2 will be

(d)

in
(a) nm+ .-F: (b) nn+(-1)" i
{c) 2nm+ Ef (d) none of these

18. The values of @ satisfying sin78=sin48-sin® and

[l-*:l:'l-:g are
L xR L L 1.X
@ 974 ® 35 @5 @3y
19. If «, B are different values of x satisfying
acos ¥+ bsinx = ¢, then tan ?'—%'ﬁ}
{(a) a+b (b) a-b {c) b/a (d) a/b
[JEE (Orissa) 2003]

20. The equation @ sinx +bcos x=c, where | c | > "'-an-:-bz
has
(a) aunique solution
(c) nmo solution

(b) infinite no. of solutions
{d) none of these

21. If ctis a root of 25 cost D+ 5cosB-12=0, gcu{mﬂmn
sin 2 ¢t is equal to

13 13
@ 3 ®-2 ©pF @ @-3

R

7n

6 =—2,thenx=

22, [fcm3x+sin{2:r—

o S

@) 5 (6k+1),ke Z () 5 (6k-1) ke Z

() §(2k+1},ke?. (d) none of these
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1
X lsi 2:l:-—'Jrz+-.;'
23, The number of solutions of 2 cos” [1]5111 2

05:51‘£is
b) 1

:rﬂ_‘:: ?nﬁ:ﬁte {d) noneof these -

: iefvi ons
24. 1f A and B are acute positive an gles sausl‘gnn_g lix; Erq:ﬂf:-hm

.3sin1A+25in23=I and 351:12;-1—25&“ =1
A+2B= :
(a) 0 {b) ®/2 (c) =/4 (d) =/
' f x is possible

25. The equation sin® = Hi for real values of x is poss

o 1 1

(@) p20 () p<0 @ psy (d) p23
26. Ifsin A=sinB -;m;'.:.;oss,menthemlueot'ﬂinlemls

of Bis

(a) nw+B b) nx+(-1"B

{c) 2nx+B (dy 2nr-B

27. lEEcmEB-erﬁzg+!=ﬂ.-n{ﬂ-¢mthmﬂ=

@ g (b) ’3‘ cos™! (3/5)
=

(c) cos™ L (3/5) (d) = rx=cos ' (3/5)

oY)

28. If{1+tanB)(1 +tan¢)=2,thenB + o=
(a) 30 {b) 45° {c) 60°
29. The general solution of tan3x =1, is

(d} 75°

(a) r.f.ir+f (b) %E+~_:t—2
(c) nx (d) u:r:l:%

30. If 1+sin0+sin20+... to ==4+2v3,0<0<n 0"

2
then @ =
T b
(a) g (b) 3
TR x 2K
31. If o, B are the solutions of 2 tan 8+ bsec B=¢, then
tan (o +f) =
2ac 2ac 2ac i
(a) 2% ) Wl L S I L
= 2-f @ P

32. The number of pairs (x, y) satisfying the equations
siny+siny=sin(x+yland | x I+l y I =1is
(a) 2 (b) 4 {c) 6 (d) infinite

33. The expression (1 +tanx+ tan” x) (1 - cot x + cot’ x) has
the positive values for x, given by
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=

— 40, TS =
(¢) foralixe R ez 2kl PERsa
Son g1
34, The Equ‘atlﬂ
solution, if (b) 25ks6
{ﬂ} k=6 {d} none of these
{c) k=2

35.

37.

38.

39,

41.

Jution if
i +mﬁx;.1,ha5aﬁn
The equationsint % ®) Ae(1/4,1]

(@) re(1/2,1] (@nel0,1/2)

then
_ «in @ has a real solution,
If y +cos 6 =S 3
(a) 2 y=r2 o f these
@ 5 V7 (d) none o
e =

ion 5 tion
solution set of the equatict 5
T:Zmacme—zmﬂ—zﬁsmmﬁ_u

in the interval (0, 2 )15

7
o (27%)

ax 7% K. OF
1% e et

ks
The most general solution of tan B=—-1,cmﬂ=1—E is

T
{a}nm-?—“*nez (b) "’T+i—1]"—4'*ﬂe

4

(c) 2nx+?T“fr:EZ (d) none of these

If the complex numbers sinx-+icos2r an
cos x — i sin 2 x are conjugate to each other, then x is equ
to

{a) nx (b) (ﬂ!+% mne L
(c) 0 {d) none of these

- The smallest positive root of the equation, tan x —x =01

in
(@) (0,m/2)
(©) (m,3n/2)

(b) (n/2,x)
(d) (3m/2,21)

The number of solutions of the equati
sinx = cos 3x in [0, 1], is
(a) 1 (b) 2 (c) 3 (d) 4
The most general value of ﬂ-satisfy:i.ng
tanﬂ+mn[3f+a]= B i
x
{a]nn;:tsurez {b)2nn+§JnEZ

s
{c) Eﬂﬁig’ﬂez (d) nm+[._]]"-g—rnE
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4. ]fm:ﬂtﬂl'lﬂ = V2, then 0 =
b

P: *
@ s w+{~1) 1 ne Z (b) anl.'ig*rrr_—tz

2%
© ni’f-i"j’"ﬁz (d) rm—:*uez

ot The number of solutions of
tanx+35ecx = 2cos x lying in the interval [0,2 x]is
{a} 0 (b) 1 (c) 2 (d) 3

4. [fcot 8 cot 70 + cot B cot 48 + cot 48 cot 79 — 1, then 6=

the equation

{a} IHT,H'EZ {b} {2n+1}§rnez

F-— =3 nr
5 ne Z {d) 'ﬁ_i"NEE

g6. Thenumberof valuesof xin [0, 5 x| satisfying the equation
Fe0s2x-10cosx+7 = 0,is

@ 5 )6 () 8 @) 10

47. The number of values of xe [0,2 7] that satisfy
cotx—cosecy = 2sinx,is

(a) 3 (b) 2 (@) 1
48 cot® = sin20,02nm ne Z,if 6 equals
{a) 45° or 90° (b) 45% or 60°
{c) 90° only (d) 45°only
49. The solution of the equation

@ na+(=1)"

{d) 0

cossx—2cosx = 4sinx—sin2y (0 £ x < ®m)is

{a) x—cnt'll (b) x—tan '2

2
(o) :|:+Ean'1[—;i]

50. If tan 8, cos 6, % sin @ are in G.P., then general valueof8is

(d) none of these

R
{a) duntr, neZ (b) 2nrt_ ,ne’

31 6
x
(© nas (1%, neZ @) nn+3,neZ
51, Number of solutions of the equation

sin 20 + 2 = 4 sin 8 + cos 0 lying in the interval [r, 5= is

(a) 0 () 2 (c) 4 d 5
52. If sin 2x, % and cos 2x are in A.P., then the general values

of x are given by

n
) nmnn+soneZ nnn+sineZ
(a) n L (b) nm nmt, ne

2

() Hn-:-f'nez (d) nmneZ

: ey
53. The number of points of intersection of the curves 2y
andy = sinx, 21 S x S 2%15

(a) 2 ) 3 (c) 4 (d) 1 i
5. Forme#n, if tanm 8 = tannﬂ,mendiﬁemnt'-'aiuﬁﬁﬁ
arein

An evaluation version of novaPDFE was used to create this PDF file.

(b) HLP.
(d) no particular sequence

{a) AP.
{cy GP.

55. lfcospB = cos g, p=gq, then

Inm

{a) 0=2nm,neZ {b}HEE-iEFHEZ

{c) B = X neZ {d) none of these

N
i i 2(L )+ o2 gx]=1
56, Solutions of the equation cos™ |5 p 5
form an arithmetic progression with common difference

) P%fl ®) P—E'T 9 E'Eq

57. If(sec8—1) = (¥2 =1)tan ®, then 8=

(b} 2nn,2:!n+zrne Z
() 2nx, ne Z {d) none of these

58. [fsec?® = V2 (1 - tan® 0), then 8=

{b) nn:il;-:rnEZ

{d) none of these

{a) un+gruez

{a) u:t+-g-rﬂe i

) nnttineZ (d) none of these

8
59. The most general solution of the equation

ﬂtanzg = 14sech,is

(b) B = Zrmig

= 'l
(a) B = ZnmEcos [3]
(c) 8 =2nmnicos '[::-3-] {d) none of these

60. The number of values of x for which sin 2x + cos 4x = 2,is

(a) 0 b)) 1 {c) 2 (d) infinite
61. 1§ 2 sec2a = tan P +cot B, then one of the values of & + f

is

{a) E (b) ; () = (d) none of thes

62. The equation 8sec” §—6secd +1 = 0 has
{a) exactly two roots {b) exactly four roots
(¢) infinitely many roots (d) mo roots

3. The equation sinx+siny+sinz=-3 for { SxX<2
0=y <2x,0sz<2x has
{a) one solution
(c) four sets of solution

(b) two sets of solution
{d) no solution
[JEE (Orissa) 20

64. Thesolutionsetof (5 +4 cos ) (2 cos B + 1)=0in the int
val [0, 2r], is

(a) m/3,2r/3] (b) {r/3, =
() (2n/3, 4m/3) (d) (2r/3,57/3)
[EAMCET 2
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zﬂﬁ.pg:ﬂlfz} Eb}{

(a) {

8
in @sin; i8S |
5. The solution of the equation lnmsﬂ==.mﬂsm > ) 2 {Zunrg e Z!
ﬂ:‘} EFJ':I'E,HEZ {f;' {’IE+§:I;EE .. j
(ﬂ = z [EAMCET zﬂml
(@) 2= neZ (d) none of these
)5
6b. {.‘I:'E R:cus2.r+2mszn = 2} isequal 0
Answers
41. 42. (
36, (a) 37. (d) 38, (0) 39 (d) 40. (c} (c) a)
4@ 5@ 6@ 7@ 98 i i

L 2@ 30

8 (a) 9 () 10. (9 11 (@) 1% (a) 13. (b) 14. ®)

20. (c) 21. (b)
5 16. (c) 17. () 18. (a) 19. ()
;z. f::; 23, (2) 24. (b) 25. (¢) 26. (c) 27. (d) 28. (b)
29. (b) 30. (d) 31 (a) 3Z {¢) 33. (c) 34 {b) 35. (b)

43, (a) 44. (0) 45
50. (a) 51. () 52 (b) 53
57. (b) 58. () 59. (a) 60- (@
64. (c) 65. (b) 66. (D)

(c) 54. (s) 55 (b) 56. (d)
) 61. () 62. (d) 63. (a)

CHAPTER TEST

Each of the following questions has four chaices (a), ( b), (c) and (d) out of

1. If | k | =5 and 0" < 8 < 360", then the number of different
solutions of 3cosB+4sinB=kis
(a) zero (b) two (c) one (d) infinite

2. The number of all possible triplets ( #,, a5, a3) such that
it +, cos 2x +a sin x = 0 for all x, is

(a) zero (b) 1 (c) 2 (d) infinite

3. The number of all possible 5-tuples (a;, @3, 25, 4, @5) such
that a; + a, sin X + &, cos X + &, sin 2x + 4. cos 2x = 0 holds
forall x is

(a) zero (b) 1 © 2 (d) infinite
4. The general solution of the equation cos x cos 6x =— 1 is
(@) x=(n+1)x ne Z (b) x=2nx ne Z
(c) x=2n-1)m. ne Z (d) none of these
5. The values of x satisfying the system of equations
g8 T +cos’y _ 4

2Fil1.l’+{‘ﬂﬁ-_ﬁr =1
e ¥

are given by

{a) x=rm+{'—1}"§ and yzznnig*uez
(b) x=nr+(-1)""? ;: and yzhnt;ff:rez
n &

fe) x=nm+(-1) 6. and y=2nni%¥-m§3
(d) .'c'=1u'1'r+4»{—]}’”’1;;—I and _t,iz?_rntigfurez

The general solution of the equation fan 3x = tan 5x is

(a) .rz-z-“-: nez (b) x=nn, neZ

c) x=2n+1)n, ne Z (d) none of these

10.

which only one is correct. Mark the correct choice.

7. The number of all possible ordered pairs (x,¥), % yeR
satisfying the system of equations

B
:c+_|,r=g-35- cosx+cosy=5" 15

(a) O (b) 1 (o) infinite (d) none of thes
sin§+msg—itan.r
8. If the expression = is real, then x i
1+ 2isin E

equal to

(a) 2nx+"_?tan"1k, keR, ne Z

(b) 2nm+2tan 'k, where ke 0,1), ne Z
(¢) 2nn+2tan” 'k, where ke (1,2, ne Z
(d) 2nm+2tan 'k, ke (2,3), ne Z

9. If the equation sec 8 + cosec 8=c has real roots betwee
0and 2 &, then

{a} I'.'I"'-".E {h] CZ}S
) =8 @ 5 e of s

If the equation sec 0 + cosec 8 =c has four real roots b
tween 0 and 2 &, then

(@) <8 ®) ?>8
(c) &*=8 (d) none of these
11. h_‘ HB,.BZ,B?, s are roots of the equatic
SIn (B + &) =k sin 2 8 no two of ich dif '
whic It
of 2 7, then ﬂi+ﬁz+ﬂs+ﬂq is equal to e
(@) 2n®, ne?Z

(b) Zn+1)x, nez
(d) none of these

+ If sin (% cos 8) = cos (n sin @), o]

to

() nm, ne

An evaluation version of novaPDFE was used to create this PDF file.
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(@ %3 fh};msi

il
(c) cOs g (d) none of these
43, If tan (7 COS B)=cot(msin @), then the

n). value(s) of
o5 [E — E]Iﬁ, {ﬂm}

1
V2

1 1
() 1 (b) ¢} + > “j (d) none of these

14 mggene!ﬂi solution of tan {?2: sin B }_—_ cul:[ ; cos 8 ]iﬁ
b
[a] a—_'zr]t{-'z, re Z
l'b} g=2rm, re Z

(c) B=2rm+ ; and 8=2rn, re Z

(d) none of these

15. The most general value of 8 which satisfy both the equa-

1 =
Hionscos B8=— H'Pfand tanB@=1,1is

{a) 2nn+§f‘. ne Z (b) 2n:t+-’;, nez

{c) 2:|::+§-§, neZ

4 (d) none of these

16. The number of roots of the equation x+2tanx= ; in the

interval [0, 2 n], is -
(a) 1 (b) 2 {c) 3 (d) infinite
17. If sin (7 cot 8) = cos (x tan 8), then cot 2 8 is equal to

(@) n—;} ®) u+-3-l © 4nsl  (d) 4n-1,

wheren e Z. ‘
18. The number of distinct roots of the equan?n
Asin®x+B cos x+ C=0no two of wl‘dc!t differby 2 mis
(a) 3 (b) 4 (c) inﬁrutre (d) 6 :
19. The value of xbetweenOand 2 n which satisfy the equation
sin x V8 cos? ¥ =1 arein A.P. with c:nunun differen;
@ § ®) @il (D)7
20, Tf cos 20 =k and cos x =2 K — 1, then the possible values
qfx-betfveen 0" and 360" are i
Ez:: ;ﬂm and 320° (8) s07and I?G equation
21. The general solution of the trigonometric &q
sin x+cos x = 1 is given by
(a) x=2nm, neZ

(b) :r=2n-1:+4;: ne Z

fLg
{"E} I=u.g+{_1)” % - E : ne
(d) none of these

An evaluation version of novaPDFE was used to create this PDF file.
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& - 15
22. The general s::lutinnof:smzﬂmﬂ+ V3 tan 8=0
(a) B=nm+(-1""" j:: @=nnm, neZ

(b) B=nx, ne Z

(c) EI::H:+[—'I]"+1 %, ne &
(d) B=T-';, ne Z.

23, If ¥*=Xcos8-Ysin0, y=Xsn B+ Y ocos 8

3 3 . F:
and # 5 dxy +F =AX>+BY?, 050S5/ neZ, then
n — —
(@) 0= A=3,B=1 (v) 6=7A=3,B=1
i
. = _10=%
{":} ﬁ=3,B=—-l,B:E (d'} A-_S‘JB_IJ’G 4

: 2 1
74. The equatiun 35m21+2cm21+31-51n21+15|11 X_98 is
satisfied for the values of x given by i
(a) cosx=0,tanx=~1 (b) tanx=-1,cosx=
(c) tanx=1,cosx=0 {d) none of these

25. If 0sx<m/2 and 51*“"2"+31“"52 ¥ =30, then x is equal
ko

L

63

26. The smallest positive vaues of x and v which satisfy

2%
(d =5

Rk |

{a)

2
tan(x-y)=1, sec (x+y)=—

are
3

i 7nm 19x
251 ik _Hx LK
\BHEE o= by ix= ogt¥ =g

7%

n X _E 77

(€) x=3.¥=3 ) =3 Y= 12

: i
27. The solution set of the inequality cos” 8< 518

T

{a) {B:{EJH!}E*:B{{E:HS] E,JIE Z‘I
N

[{a)] {ﬁ:(ﬁ:i—?}}i—;{ﬂ{(ﬂﬂ-—l]—i,ue Z

{c) {3114&+1}E'¢.H§[4H+3]-E,HE Z}.

(d) none of these

28. The equation sint ¥ +cos®* x +sin2 x+ a=0 is solva
for
: : ~3sasl
(a) ~5 sws, ) =3
i 2 ~1sas<l
(c) —5 csas ) (d)

29. The equation SiIllx—stix-I'ﬂz:ﬂ is solvable if
(a) —¥3<asV3 () -V2<asV2
(c) —1=sasl (d) none of these
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& e 4
G .
OE]EGTIUE mTHEMA'TE& ;,;E
e .. B
312" “’d {alﬂzﬂﬂ‘"[_]}“:*r_l'ne
curves y=cosxa x K 7
30. If --s:rﬂl;- then the two &= e ¢+4,ne
y:'ﬁﬂ'l?ﬂ intersect at X e 7
@ [f-é’]md(ﬁm‘s (c) @ =2"""4
e of these : :
o x {d) non i pﬂlﬂﬁ of intersection of the two CUrvig
b) oL £ a:nd[—’;'-'m's' 38. The num 2 or+3,is
'8 & y:ﬂﬁinx ﬂl‘ldysgfl (c) 2 (d) =
= -1 e (@ 9 , P-x-2<0 (x i
2 I‘_z.}m [B- o 39, Let 2sintx+3sinx-2>0 a-tnd: the interval. i
. : sans), Then, x lies 1n the
-x 1 measured in radians) (b) (-1, 5%/6)
{d) —"'-_] a) (®/6, 5%/6)
1 £ i then x is equal to Ecl (-1, 2 (@) &/
LR = 40, The largest positive colution of 1+sin®x = cos*3x i
I x ]
() nx3, neZ (o) 208t nEZ [ -57/2, 5%/21is —r
(a) =
(c) n:+{—13ﬂ’—;, neZ {d) none of these . 5 (d) rione of these
; : 2 h ; :
32. The minimum value of 2" +2°%%, :sl 1 41 Thesetof vTues of x in ( — %, ®) satisfying the inequation
B Nz 4siny-1|<\6is
2 (@ 2
(a) 1 (b) 2 () 2 0 ®) (-m/10, m)
: {a) (—n=/10, 3x/10)
3. Fmﬁiﬂﬁq Isanlz'.x;;mx-;i sinx it follows that il @ (7, 3%/10)
ifxis i<l .
i ®) @r-4)<1 42. Tf6e [0,5r]andr € Rsuchthat2sin8 = f‘*—lrl:iﬁ.'chm
(@) Bx-4)>1 the maximum number of values of the pair (r. 8) is
(c) Bx-4x9)<1 (d) noneof these G ®) 8
34. The most general solution of (c) 10 (d) none of these
glel Mxi+nm::l.'+lt¢d:1|+u.ﬂ=4 43. The total number of ardered pairs (r, 8) satisfying
is givenby rsin® = 3, r = 4(1 +sin @), wherer>0and 6 e [-7, 7]
15 g1 ;
15
(a) x=nn=§,nez {b}x=2n1::i:—;':nez (a) 0 ) 2 (c) 4 (d) none of these

44. The solution set of the inequation
(¢) x =2n rtiz—x,ne Z (d) none of these

3 :ﬂglﬂsinx h-]uguzm:c iﬂ[ﬂ.h},lﬁ
35. Let o, B be any two positive values of x for which (a) (0,®/2) ) (-=n/4, n/4)
2cosx, | cosx | and1-3cos’x are in GP. The mini- () (0, %/4) (@) hone of these
mum valueof | a—-B |, is X G :
45. If the equation sin 8 (sin ®+2 cos 8) = a has a real solu-
{a) /3 (b) /4 tion, then the shortest interval containing ‘a’ is
(c) m/2 (d) none of these T
36. I Max [5sinx+3sin (x~0)] = 7, then 8= (@) [*-—2 A2 5] ®) (B=1, B+1
xeR 2 2
(a) Ermig,ne Z (b) anig\f-,ne V4 © (=1/2,1/2) (d) none of these
s g
X 2=m 46. The equation sin’ B‘*Wﬁlﬂ'ﬂha.sar&alsolutionlf
e (d) none of these (3) ae[1/2,1] () ae[1/4,1/2]
3G (c) ae{1/3,1] (d) none of these
7. it [ value of @ for which ; Bo
The most general value | | 47. 132 tan B-Eﬂoszﬂ-S'cnﬂﬂideﬂ:uZle,mmu=
sin@—cos@ = min |1, X2 —4x +6] (@ 2nm,ne Z In
re R ®) EntiT'"EZ
i3
are given by () Zax:Le mez (d) Hlig,nez

An evaluation version of novaPDFE was used to create this PDF file.
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120° -8 o 1
lﬂ.]‘ftﬂnﬂl‘ﬂﬂ{ ) tan (120 *B’:.;-g"-thenaz
nE_ X ez nK. 1
@3 ln ® 3 =Taine

ng, & -
—— = JHE-J'i {d H?_'I,‘L:t
(€) "3 " 18 ) 3 b e

. The solution of the equation
[0coex SN X+10g . . cosx=2is Biven by

(a) x = Mmmis, neZ

4 (b) x=ngre®

JHE 2
2 e /A

n
() x=nr+g,ne’Z l:d]I=2ﬂrt+E',nEZ

0. The number of solutions of the equation
mna+secﬂ=2msﬂl}-fingintheintewaliu,znl_is

{3} 0 {b:' 1 (c) 2 (d) 3
51, Onerootoftheequationcos 8 -8 + 12 = 0liesin the interval

(@) (0,%/2) (b) (~=/2,0)
(c) (R/2,7) (d) (m,3m/2)
52, If sin (7w cos 8) = cos (x sin 8), then which of the following

is corrcet?
3 X 1
(a) cos® = 22 (b) cos B—E =30
I 1 ) __1
(c) cﬂﬁ[ﬁ-g]= o {d) cos EH-E =l

53, If 2sec (2 o) =tan B +cotP, then one of the values of

3125
3 1
(@) ~5sasl (b) 0<ass
(<) —'";eréé {(d) none of these
55. tan |l x| = | tanx |, if

(a) xe [_kn.{lk— 1}-’2'],1.-5 7
(b) xe{;n-- n-g,xn}kez

€) xe [—{1‘:+ I};,—kn]u[kn,tzkﬂ}g}ke Z

(d) none of these

56. The number of solutions of the equation 2OSE = | ginx |

in[-2x, 2%, is
{a} 1 (b) 2 (c) 3 (d) 4

57. If sin x cos x cos 2x = A has a solution, then A lies in the
interval

{a) [-1/4,1/4] (b) [-1/2,1/2]

{c) (=oo,=1/4] L [1/4, =) (d) (=, —1/21w [1/2, =)
58. lt's-inaH=4sinﬁ{5ih3x—sin1&},ﬂ;tu x ne Z. Then, the

set of values of x is

{a) {ﬂﬂi‘E:IIE E}

3 (b) {rmt?'f:ne E}

(c) {Hn:l:g'.:ru':Z} id) {nnt%:ﬂezl[

59, Ifsin2rcos2xcosdx =2 has a solution, then A lies in the

i R imn'aifz 1/2] ®) [-1/4,1/4]
(a) © ®) "I_E'HEE i:;: E: 1;3:1;3] (d) none of these
© i ol S et
A valnce of o for which fthe cdustion @ ® 2r  © 3 @ 35
sind ¥ + cos? x + sin 2x + o= 0 may be valid, are 2
Answers

L) 2@ 30 4@ 5 (€)
8() 9 (a) 10. (b) 11 () 12. (b) 13- (© ;: E:;
5. (a) 16. (c)17. (b) 18. (d) 19- (a) 20. () z& 5
% () 23. (b) 24. () 25 (a) 26- (@ 27. (©) e
29, (b) 30. (a) 31. (b) 32. (d) 33 (d) 34 (@ 3>

solutions of Exercises and Chapter-tests are available

masepmtehonkun

36. (a) 37. (b) 38. (a) 39. (d) 40. (b) 41. (a) 42. (a)
43. (b) 44. (0) 45. () 46. (a) 47. (b) 48. () 49. (a)
50. (c) 51. (a) 52. () 33 (c) 54. {a) 55. () 56. (d)
57. (a) 58. (a) 59. (b) 60. (d)

nSolutions of Objective Mathematics™.
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HEIGHTS AND DISTANCES

1. ANGLES OF ELEVATION AND DEPRESSION

o points such that the point P is at higher
;:;..-tef :en:igﬂb‘:-:; Fﬁﬂbe horizontal lines through O nr?d P
respectively.
If an observer is at O and the point P is :the crbjlect under
consideration, then the line OP is called thei line of sight of the
point P and the angle ZAOP, between the line of si _gh: and t‘he
horizontal line OA, is known as the angle of elevation of point

P as seen from O.

£ Angle of depression

Angle of elevation A

Fig. 1

risat Pand the object under considerationisat 0,
angle /BP0 is known as the angle of depression of O
from P.

point P as seen from a point

rioushy ] ationofa
Obviously, theang:eul'e!em e SR

0 is equal to the angle of depression o

SOME USEFUL RESULTS
(i} Any line perpendi:i:.llarl :2: P
every line lying in the plane. L
{ii) Ina irianglg tlfz internal bisector of an arttlg,lz :vi:des the
opposite side in the ratio of ther arr_ns of the . £ i Irmme
(i) Inanisosceles triangle the median is perpendicula
base, : ;
(iv) Angles in the same segment of a circle are equal.
(v) m~-nTHEOREM In Fig. 2, we have
C

lane is perpendicular to

Fig. 2

(a) (m+n)coth =mcota—ncotB
(b) (m+n)cot® =ncotA-mcotB

SECTION -1 2

SXAMPLE 1 A man from the top of a 100 metres high tower sees a
ar moving towards the tower at an angle of depression of 30°. Aj?_:r
Pﬂmﬂﬂm the angle of depression be:cmnai 60°. The distance (in
netres) travelled by the car during this time ,fi
Ao 1003
2) 1003 (b) zug{a‘ © X2 @m0

[IIT (S) 2001]

s ) :
OLUTION Let OT be the tower and A and B be the positions
f the car,

1 A'S AOT and BOT, we have

SOLVED MCQs

QT
tan 30° = %andtanﬁﬂ“' =GB
T
1000
&l
Fig. 3
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2EE s
Lt fi e from
Ans. (3) s phe foWeT of I'ﬂt:,;'e]m ation of B
SoUmO: 1o .det::ch that the AT
5 i Fﬂ:ltl:l'l =
paint on L
L' s .'l-'l-"'JI

In A CAE, we have
fr =
s A= N
tan 30° =
In ADAE, we have :
= ] -
tan 607 = :‘11} = .-ﬁ” = ‘3 m

Now,AC = i3m _
= AD+DC =3

;'%4.40 == hl: V3=

|- 40 = h=2003m
[

b

res high the angles of

From the to a hill & mel
iann o ) a pillar are oand p

depression of the top and the botiom ..:rf ;
respectively. The height (in metres) of the pillar is

- jt (tan cc - tan )
e ® = ene
Ai(tan B+ tan o fi (tan f§ + tan @)
{c) ﬁfn B ) {d) i
Ans. (a) [EAMCET 2009]

SOLUTION Let AB be the pole of height H metres and O be the
top of the pillar. In As APQ and BCO, we have

tan p = PO and, tanct = gcc

AP

h _h-H

= ranﬂ:]_andlana- 2
_, Bne k-H
tanf il

Fig. 22
hi (tan [7. — tan i)
gan P

y tanp—tan e _, H=

e ! I‘ o ¥
= b X top ofa vertical pole 20 mp:.
= "

o add 7 thet ;
2 ,.:,frfﬂ:‘a.:_»lrirn:i‘m the ground is 45° It flin -

I on .

: “.ﬂ” .r-ru": ; jﬁ-}i.:::”ﬂ'w Fﬂi'l]f ﬂ- ,-ﬂ,ﬂ,_u- OHe SO0 R’

[ ; : : - :

o tn shraight @y : Vlerae S,

‘“’ff:":"”-'ﬁ;f l'::: !::r.-.i‘ from O 15 reduced to 30 f * Bk 1
elevation of the BT,

mfeec) of the pird i=

EXAMFPLE 2
i its elevd

() 402 -1) (d) 40T

-1 i
@ 2002 (@) 2043 -1 [JEE (Main) 3,
Ans. () . vertical pole of height 20 mang|,,
::-m.ur:;:x lf:i::;li;fc;:lr:’l b Becoridl 165 given g
2T & S !
E.d{}ﬂs-ig’and ZPOR=30 5w 255 0
i
Fig. 23
In ACAB and OPQ, we have
oo B = PO
tan 45 = 0A and tan 30° = op
=  OA=20and 3 PQ=0P
= OP=2013 [+ PQ=0A=2
= OA+AP=2003
= AP=20V3-20=20(\3 - 1)

EXERCISE

This exercise contains multiple choice questions. Each question has 4 choices (a),

Mark the correct choice in each question.

1. The angle of elevation of the top of the tower observed

from each of the three points A, B, Con the ground, forming

(8), (c) and (d) for its answer, out of whick only one is corre

ahhim"lgllE is the same angle c. If R is the circum-radivs 0
the triangle ABC, then the height of the tower is
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HEIGHTS AND MSTANCES
i et
{a) Rsina {b) BEcoma ()} Kool (d
I K tan o a) Fat =it }”F_"J:
[CEE (Delhi) 2006] o : E:u 2t =3at

2. A flag staff of 5 m high stands on a building of 25 m hi
At an observer at a height of 30 m. The flag seaff and H‘lp;
building subtend equal angies. The distance of the ob-
<erver from the top of the flag staff is
53 3 e 'qlz
ay = - by 5 > {1 5 2 (d) none of these
3 ABC e & m'angul-ir -paﬂ; with AB = AC =100 metres. A
clock tower is sihuated at the mid-point of BC. The angles
of elevation of the top of the tower at A and B are mt'f’].:'!
and cosec! 2.6 respectively. The height of the tower is

{a) 16m ) 25m (¢} 50m  (d) noneof these

3. 1f a flag-staff of 6 metres high placed on the top of a tower
throws a shadow of 2 ¥3 metres along the ground then the
angle {in degrees) that the sun makes with the ground is
(a) 60 {b) 30° {c) 45" (d} noneof these

5. The angle of elevation of the top of an incomplete vertical
pillarata horizontal distance of 100 m from its base is 45°.
If the angle of elevation of the top of the complete pillar at
the same point is tobe &0, then the height of the incomplete

pillar is to be increased by
{a) 5072 m b)) 100 m
(c) 100(¥3 -1)m (d) 100(¥3 +1)m
6. The top of a hill observed from the top and bottom of a

building of height f is at angles of elevation p and g
respectively. The height of the hill is
—ficotg _hcotp
© cotg—cotp ®) col.p - cotyg
htanp d f thes
ic) Bnp—tang (d) mone of these
7. The of elevation of a cliff at a point A on the ground
andapoint B, 100 m vertically at A areccand Prespectively.
The height of the cliff is
10 cotet 100 cot
3) cote—cot i (®) cot —cot P
100 cot f 100 cotP.
© cot p - cot a (d) cot f + coto
8. The angle of elevation of a cloud from a point i mt. above
i and the angle of depression of its reflection in the lake
is 0. Then, the height is
in (§— h sin (4 +
(@) Lo =) oy Lone
“sin (0 +8) sin (¢ — 8)
== {d) noneo
© “an@-9)

9. On the level ground the an of elevation of the top of a
tower is 30°. On mvmgiﬂgl}lenmm the tower, the angle
of elevation is found to be 60". The height of the tower is
(@) 10m (b) 20m () 10 {3 m (d) none of these

10. Each side of a square subtends an angle of 60" at the top of
a tower h metres high standing in the centre of the square.
If hﬂl&lﬂgﬂlﬂf each side of the square, then

(c) 3a’=2IF

11. The angle of elevation of the top of a tower at any point on
the ground is 30" and moving 20 metres towards the tower
it becomes 60", The height of the tower is.

{a) 10m by 103 m
{c) 1LEm. id}) none of these
w3

12. From the top of a light house 60 metres high with its base
at the sea level, the angle of depression of a boatis 15" The
distance of the boat from the foot of the light house is

VA= 1 V3 +1

— . i ] = = Bl melnes

{a) Bl il et L

{c) Y%‘ .;mt'l:':'e.-i (d) none of these
V=

13. A person standing on the bank of a river observes that the
anglesubtended by atreeon the opposite bank is 60', when
he retires 40 metres from the bank he finds the angle tobe
30° Then, the breadth of the river is
{a) 40m (b} &lm (c) 20m (d) 30m

14. ABisa vertical pole. Theend A i= on the level ground. 15
the middle point of AB. Pis a point on the level ground.
The portion BC subtends an angle Bat P.IfAP =1 AB, then

tanfi=

(@) — ®)
2+ n- -1

() 1-'-! {d) none of these
-+ 1

15. A treeisbroken by wind, its upper part touches the ground
at a point 10 metres from the foot of the tree and makes an
angle of 45" with the ground. The entire length of the tree
is

{a) 15 metres {b) 20 metres

(¢} 10 (1+ \2) metres (d) 1{1(1 2 ‘*?3.1 lmem

16. An aeroplane flying at a height of 300 metres above the -
ground passes vertically above another plane at an instant |
when the angles of elevation of the two planes from the ,’
same point on the ground are 60" and 45" respectively. The
height of the lower plane from the ground (in metres) is

(b) 1%' (€) 50 (d) 1503 +1)

17. A tower subtends an angle o at a point in the plane of its
base and the angle of depression of the foot of the tower at
a point b ft. just above A is B. Then, height of the tower is
{a) b tan o cotfp (b) bcot o tan f
(c) btanctan {d) beotacotp

18. The angle of elevation of the top of a tower standing on a
horizontal plane from a point A is o After walking a
distance a towards the foot of the tower the angle of
elevation is found to be B. The height of the tower is

a sin asin B

(a) ®) “Gn-B)

(a) 1003

a sin o sin b
sin (B - @)
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asin (B ) ::1 .f{:.; 'ﬁ}}.
R [EAMCET 2007]

T hﬂ:‘iz{mta]
ne vertically over a straight 1O1 5
19. for:d,n ;ne:;j:;ﬂiﬂof depression of tWo mnseitél;;; :;Inj "
stones on opposite sides of the .mmplam:::t i
be ez and fi. The height of the aergplane above

tan i1} B
(2) @fuﬁn&i ®) fan o+ tan

coto cot i

e

() ot +cot B
20, A vertical tower stands

{d) noneof thise

ona dedlivity which i htlicnzi ;:
' : ipon: Fi mﬂ'ne[-:antnmuzloweramana
i : ‘E&Tﬂﬂ S:Z.IG foet and then finds that thF tower

;Tbl;é; an e of 30°. The height of l.ll']E tm%'?r 5

b b) 40(v6 —¥
a) 20(v6 —%2} (
E-:]} 40 (46 +42) (d) non?-“-:-: mesepcmtm
nt'eiwaﬁmnfannbjectmal-u rom a :

& xm is 30°. After walking 120 metres the elevation

ﬂfﬂunbjediﬁﬁﬂﬂ.ﬂmhcightofuwhﬂllg

@ 10m b &Em (@ 1208m () em

[EAMCET 2006]

22. Atowerofxmetresheighthas flag staffatits top. The tower

and the flag staff subtend equal angles at a point distant

w metres from the foot of the tower. Then, the length of the

ﬂag!-‘h_‘l.ffi.lln_ﬂ!h’fsis 2 !2

= Lo

] fa) ¥ 55 [13] I[i’i"‘fﬁ
2y Ty

{c) x 2= (d) I[x"'l-yl

[EAMCET 2005, JEE (WB) 2006]

23. A house of height 100 m subtends a right angle at the
window of an opposite house. If the height of the window
be 64 m, then the distance between two houses is
fa) 48 m (b) 36m fc) 34m (d) 72m

[JEE {WE) 2007]

24. A tower of height b subtends an angle at a point O on the
level of the foot of the tower and at a distance “a” from the
foot of the tower. If the pole mounted on the tower also
subtends an equal angle at O, the height of the pole is

a1 @+ b
(a) z:(mj ®) h[ﬂz__bz]
sy e

25. A man of height 6 ft. observes the top of a tower and the
foot of the tower at angles of 45° and 30° of elevation and
depression respectively. The height of the tower is
(a) 13.79m (b) 1459 m
(c) 14.29m (d) none of these

26. If the elevation of the sun is 30° then the length of the
shadow cast by a tower of 150 ft. heightis
(a) 7513 ft (b) 2003 ft

OBJECTIVE MATHEMAT).,

-

(d) none of these

(©) 1503 - ; against 8 vertical wall att:!:'lfrﬂ':lu ta g,
A ladder rests _t{h:“ = }-.-ullL‘d away fmm.lr s wa- througy
horizontal: IS B0 i des a distance b” down the v,

o) 8
4 so that :th 2 horizontal, thena =

"

(b) b talll{";ﬁ\]

{' = (d) nione of these

fc) boot} ™5 J ,

of a cliff 300 metres high, ﬂ;g top :f a bW

jon 30° from thy

: t an angle of depression an he

}rva:; ﬁr:fi:e: the iip of the cliff was observed at 4y
L8]

ion 45°, The height of the tuwe'r_is.
e Biot b 200G~ VB)m

fc) 100 (3 - JY3)m {d) none of these

i f a tower at the top and
es of elevation of the top &1 2 kil fop)
749, };‘i:fxtgofu pole of height 10 mare 30° and 60° respectively,

i he tower is :
F{I:;E::jmihtbﬂ E[h} 15m (c) 20m (d) noneof thes

perso i iver finds that the

; son standing on the bank of a nver . :

# ahnglfof eleva.t.innﬁf the tnpufa tower on the op!::mnteham
is 457, then which of the following statements is correct?
{a) Breadth of the river is twice the height of the tower,
{b) Breadth of the river and the height of the tower are the

SAME.
(c) Breadth of the river is half of the height of the tower

{d) none of these

31. A tower subtends an angle of 30° at a point distantd from
the foot of the tower and on the same level as the foot of
the tower. At a second point, h vertically above the first,
the angle of depression of the foot of the tower is 60°. The

28. From the top

height of the tower is
i h 3h
(@ 3 ®) 34 (c) 3h (@ >

32. AB is a vertical pole and C is its middle point. The end A
is on the level ground and P is any point on the level
ground other than A the portion CB subtends an angle [i at
P.IEAP: AB = 2:1, then f =

~14

) tan”ls ®) tan ' g
=19

G ey (@) tan 17

33. The angle of depression of a point situated at a distance of
70 metres from the base of a tower is 45°. The height of the

tower is

(a) 70m ®) 702 m (o) %m () 35m

3. Tlmi an'gle u;_eleuaﬁﬂn'nf the top of a vertical tower from
points distance a and b from the base and in the same

line with it, are complimenta; i
ry. I8 is the angle subtended
:;n&::tﬂp of the tGWETh}Ttl'lE]i!'l,eiﬁhj_ng these points then
a=h
®) Ra+p) (e
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ﬁ: — E o —— o
% - Y
\ 5 AND DISTANCES
32N
S e = —
:ml't?. tﬂ} ﬁf b (d) mone of these 41. A vertical lamp-post, 6 m high, stands at a d:'.qtem-.Tkuf 2m
E i . from a wall, 4 m high. A 1.5 m tall man starts to walk away
Wy - : : ; s to :
N g5 Anaerop e g Imr.'mma!]!'_ L km above the ground from the wall on the other side of the wall, in line with the
e pbserved at an elevation of 60°. If aft : : o E
Bt is observed to be 30° + 1 atter 10 seconds the lamp-post the maximum distance to which the man can
dre‘::;nmﬂ R €U’ theuniform speed perhour walk remaining in the shadow is
of the SE ; 5 3
(a) 120 ¥3 km/hour (®) 24043 km /hour (8) 3m (&) 5 m
i {c) 250 V3 km,/hour (d) noneof these (c) 4m (d) noneof these
My foot of the mountain th raki A i The s of elevati op of a vertical pole when
: At the e elevation of : 42. The angle of elevation of the top po
:t‘t 2 £5°, after ascending 100 m towards the mc::lﬁni:ir:n;“ I sheerved f h vertex of a regular hexagon is T Ifthe
ta slope of 30° inclination, the elevation is En b E[t? observed from each verte g 3
The height of the mountain is : area of the circle circumscribing the hexagon be A metre”,
I .".- = » i
| a) 'ﬁzi_ m (b) \__3":— 1 = then;];_-;n_a of the hexagon is .
ind | W3 +1 (o) 2 b) === m"
By (€] TR m (d) none of these S : :T;_ o
7. At a distance 12 metres from the foot Aofa tower AB of (©) 3 "fr*'ﬂ pr (d) = 2]1 — 1
h i‘fight 5 melres, a I'ii!.gs tatt BC O ‘tg‘}P Df AR and lhﬂ' tower - i
he mbtan‘}f&the same angle. Then, the height of Hagstaff is 43. The upper | i | th portion of a vertical pole subtends an
1 475 4]
% —— mgtres : . :
] {aj 119 {hj 119 HDeires ﬁngle tan i _3_ ata P[‘linl in the horizontal FIIH.I'IE “'II[}UE"I s
w
© ;_;H; Mmeties (d) none of these foot at a distance 40 m from the foot. A possible height of
: the vertical pole is
: 38. A tower 50 m high, stands on top of a mount, from a point
ontheground the angles of elevation of the top and bottom (a) 80m (b) 20m (c) 40m (d) 60'm
of the tower are found to be 75° and 60° respectively. The [ATEEE 2003]
height of the mount is 44. A person standing on the bank of a river observes that the
(a) 25m (b) 25 {»"'3_' -1)m angle of elevation of the top of a tree on the opposite bank
| (€) 5¥3m (d) 5033 +1)m of the river is 60° and when he retires 40 metres away from
| 39. A person on a ship sailing north sees two lighthouses the tree the angle of elevation becomes 30°. The breadth of
which are 6 kmapart, in a line due west. After an hour's the river is
tailing one of them bears south west and the other southern {a) 60m (b) 30m {c) 40 m (d) 20m
south west. The ship is travelling at a rate of [AIEEE 2004]
6 km/hr :
{{;E ;sz_h;;;“h: Eg; s ;{f} K/ 45. A tower Subtmul:is a_ngle-s u:. 2o, 3&1res[»ectivel}f at Emmts
40, An observer finds that the elevation of the top of a tower A, B and Call Iylr:qgé.nahunmmal line through the foot of
? the tower. Then, = =
is 21% and after walking 150 metres towards the foot of BC
the tower he finds that the elevation of the top has in- (a} :2 ;ﬁ b) 1+2¢cos20
1 : : : _
= er in metres 1s
uwedm&?z.mehmghtofthetmv O 2w @ ?’_f'l;‘
(a) 50 (b) 75 (c) 125 (d) 175 sin
[EAMCET 2003]
| Answers
L) 2® 3.0 4.( 5@ 6B 70 29. (c) 30. (a) 31. (b) 32. (b) 33. (d) 34. (c) 35. (b)
8.0 9 () 10. (b) 11. (b) 12. (b) 13. () 14 (a) 36. (a) 37. (c) 38. () 39. (d) 40. (b) 41. (a) 42. (d)

5. (c) 16. (@) 17. (a) 18. (a) 19. (b) 20. () 21 (®) 3. () 4. (d) 45. (b)
2 () 23. (@) 24. (b) 25. (a) 26. (d) 27. (b) 28. (a)
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REAL FUNCTIONS

—_—

REAL FUNCTIONS

FUNCTION [f the domain and co-domain of a function are
pectsof R (set of all real numbers). It is called a real valued function
igﬂ cort a real function.
4 and B be two non-empty su bsetsof R, and let f:A — B

be ,1 real function. Let x be an element of A. The element in B
it i¢ associated to x by fis denoted by f(x) and is known as
the image of xunder for the value of fat x. Sometimes we also
<sy that f takes value f(x) at x.

: IQ;H}PTIDH OF A REAL FUNCTION 1ffis a real valued function
nf'ghﬂni!f domain, then f can be described by listing the values
w:u';h i+ attains at different points of its domain. However, if
;edmrlmin of a real function is an infinite set, then, f cannot be
described by listing the values at points in its domain. In such
cases real functions are generally described by some general
:'m'mulﬂ ar rule like f(x)= L+ lorf(x)=2sinx+3ete. In cal-
culus almost all real functions are described by some general
formula or rule.

1.

. ] ]
JLLUSTRATION 1 If f@)=x+7 , stich that

FEP=f6)+A fﬁ e

{a) 1 b) 3 {c) -3 (d) -1
Ans. (b)
SOLUTION  We have,

1

f{r}=.r+J1—: =:f{x3)=x3+x3

Now,

3
[P = [:Hi]

P = [).’3+é}+3[x+i]
= [P = fe)+3f()
= [P nj{x:"j+3f[-:;]
“ A= 3 '

i

o)

x+2
ILLUSTRATION 2 Ify = f(x) = ;-_-—l-rmen

: -3
N 'rl W I ?:[; -?;:,}ﬂ r;:i:.:rrldfﬁnil:ﬂllﬂll of x
(c) y increases with x for x <1 (JEE (WE) 2006]
Ans, (a)
SOLUTION  We have,
.1'*1 - H':_z.' X = {u]
yfm st o pedes =il

ILLUSTRATION 3 If f(x)= cos (log X). thett
e e ]
ffe -5 ||\'u1+_f mj]!;

ey =1 (d) nome of these

B [JEE(WE) 2006]

(a) 1

Ans. (b)

coLUTION  We have,

f(x) = cos (logx)

fl[E\] = cm!lﬂg[ﬂ} = cos (log x—log y)
¥) LAY

flxy) = cos llog (xy)] = cos (log x +log y)

and,

Mow, ;‘[ﬂi- fixy) = cos (log x— log y) +cos (log x + log v}
= IE}HW} = 2 cos (log x) cos (log ¥)

;{fmﬁ iry}] = cos (log x) cos (log y) = L f ()

- fOfO-; ][r[ﬂ'ffum\ =0

1 1
JLLUSTRATION 4 [f for mon-zero X, nf{xhb}‘(-;) =+ ;-5_

wherea# b, then f(2) = — [T 1995]
32k +3a) .}3 -
@ @1 ® @
- b

D@1
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wﬂ‘l‘”"ﬂ_‘.[vt Iﬂ @( ".I-'{x]|
#gglsanﬂdd fun-rn[sn
5’: slawm-}: is true.

[f#{”;ﬁm lm‘iw{l}

Ya

-"ﬂw -
W)==00y

logf x + V3T
+1 }-'[hﬁ-"r‘:'ﬂnd

]"hwﬂmmmﬂm" multiple choice fquestions. Each

1. The function f(x) = I"Em[l = r}s-ansﬁes the o
@ fE*D-2fx+D)+f(x) = g
(bl flx+ 1} +f(x) = f(.t'{x-}- ]}]
() f)fixg) = fix; +2x3)

(d) fix;) +f(x3) zf[ 1_"::"'1 ]

I+'|:1‘¢,'2

2. Ifafunction f (x) satisfies the condition

f{r+i]=xz+fj: -"*ﬂrthﬂ'ﬂf{-'l'llequals
{a) ¥ ~2forallx=0
(b) x* -2 for all x satisfying |x| =2
{c) ¥ -2 for all x satisfying |x| <2
{d) none of these
3. Iff(x+ 2y, x— 2y) = ay, then f(x, y) equals
(3 IZ—;-"'- (b) f—;ﬁ (©) ‘i:-"'-z @ E3¥

quation

EE (WB) 2008)

L IEfl)=x— i . x#0, then f(x*) equals

(@) flx) +f(=x) (b) f(x)f(-x)

(c) fx)~f(=x) (d) none of these
. A polynomial function f (x) satisfies the condition

frxu[}f]#fxr 3}

Iff(10) = 1001, then f (20) =
(2) 2002 (b) 8008 () 8001

. The function f(x) = max {(1 - x), (1+x), 2} xe (- oo, o) is
equivalent to

(d) none of these

. 1"'-1'; xE-l
[l}fl:x]_-. 2, =-1<x<l1
1+x, x=1

l+x, T

bify={ 2, —1<x<1

1-x, xz1
: 1-x r==1
[t.!}.:_ﬁ;:;}- 1 :’_1{_1_{1
1+x, x21

fd) nmenﬂlme

question by 4 chioices (a), (1

33.39

are odd functions spch that4 0y = f
Hengg, fis an odd function.
50, statement-1 js true,

Alag, :
¥ 5|ﬂtEI'L'IETI.t—3 %A Correct L""Piﬂ.l'l-ﬂiﬂn for statement=1.

W (e} and (d) for fes ansiver, ot af which only ome s correct

7. Iff(x) =2 - x and ¢ (x) = sin 2x, then _
(@) ¢{f(2)] = sin2 (B) o)) =1

© flomnz)=-2 @ f{fm) =2
8. Letf(x) = min |x, ¥, forevery x & R. Then,
[x. xzl 2.
(@) fix) = {x2 0 x <1 ) f(x) = {1 et
2= 2
[ !13, x=1
() fix) = .i:j'xzz (d)y flx)=tx , 0=x<]
r &= .1}, x=0
9. The domain of the function f(x) given by
foy = —=X
sin” - (2-x)
{a) [0,2] (b) ' [0,2) ) 1.2 d) [1.2]

10. The domain of the function f{x) given by

A || iug,m {x=1)
(x] = ris
f - +3x 418
(a) [2,6] (B) (2,6) (c) (2.6} (d) noneofthese

11. The domain of definition of the function

i fixi= “031[."51 r‘} *i8

3
(a) [1:4] () “:'1}
12. The range of the function f(x) =

(a)[-1/3,0] (b} R

() 10,5) (d) 10,5]

1 'msﬁt i
() [1/3.1] (d) none of these

[EAMCET2007]
2
13. If the function f: R — A given by f(x)= Iz = - is @ surjec-
tion, then A =
fa) R (b) 10,1} {c) (0,1) (d) [0, 1)
14. The domain of definition of the function
Q== is
{a) R (b) (0,5 () (===,0) (d) none of these

15. The set of values of x for which the function
JLgsntre b eeis
flx)= x+1 +'J'.:c'~—1

(a) R (b) R-10} (c) ¢

An evaluation version of novaPDFE was used to create this PDF file.
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16. mrun-:ﬁnn_rmﬂiﬂsm[-“ Vo +1 Ii‘*

R o Ak 2
27. Givenf(ﬂ’mgm{l -mr]EII 5 14352 en;

OBJECTIVE MATHe,,,
[

X+ 1
rIJi- ":,-_

i Is
{a) an even function (b) ivodd (ROEERS :q}mflx} (b) 3fix)
T : d) none of these . d ¢
{c) periodic function ( {AIEEE 2003) A o (d) none of these
: 4 4 42 then f' (x)is
. £ 241)}is Elf_f{x]=bﬂ+3x+ :
17. '['lwﬁmr:ﬂmﬂx}—cﬂ@{lﬂﬁm ﬁ{;} = J (a) an even function (b) an odd functio,,
{a) even th o nor odd (d) none of the b,
f these (c) meither ev €
{c) constant (d) noneo

{a) 2x k) =

18. f(x) = Vain ! (k:gszexistsfm‘

i |
19. The function f(x) = ¥cos (sin X} +sin 1[-";?]|sdeﬁned

20. The function f(x) = | cos v | is periodic with period

© 3 @

21. If a function f (x) is defined for x € [0, 1], then the function

(d) xe[-3/2,1]

29. If f (x) is an even function, then the curve y=f(y; )

metric about 5 _
i =axis
) xe(1,2) by xe[1.2] (a) x-axis i
::} ; € [2, =) (d) xe (0,=) {c) both the axes (d) none of these

30. If f (x) is an odd function, then the curve y=f(x) is sy

metric

for {a) about x-axis (b) about y-axis
l‘.a; xe |-1,1} (b) xe[-1.1] (¢) about both the axes {d) in opposite quadzan,
{chxe R (d) xe(-1,1)

31. Which of the following functions is periodic ?

(a) flx)=x+sinx
(<) f[x)=mﬁ:2

{b) f(x)=cosx
(d) fix)=cos’x

32. Let the function () =X" +x+sin x—cos x +log (1+ | y

be defined on the interval [0, 1]. The odd extension
£(2 x +3) is defined for f(x)to the interval [- 1, 1] is
(a) xe [0,1] M) xe[-3/2,-1]
<) xe R

(a) P+x+siny+cosx—log(l+1x1)

b

BN

22. The period of the function f (x) = sin® x + cos* x is
(a) =

b) /2
fc) 2% {d) none of these,
23. Which of the following functions is inverse of itself?

(b} —xz+x+ﬁnx+mﬁx-—lng{]+ lx 1)

{c) ~X+x+sinx—cosx+ log(l+1x1)
(d) none of these.

33. The domain of definition of the function f(x)=""*p

| Bt e i
@) fy=:—> =5'8*
it ®) g @037 (®)3.4,5,6,7)
(c) fi(x)=2%"1 (d) none of these (c) (3. 4, 5) (d) none of these
24. Iff(-x) = —f(x), then f(x) is

{a) aneven function

3. "Iherangtnfmeﬁuwﬁnnﬂx}u?"ﬁ_a, is
(c) neither odd nor even

(a) {1,2,3}
{c) {1,2.3, 4}

(b} an odd function
(d) p:ﬁudicmm (b} {1,2,3,4,5,6
(d) {1,2 3,4.5

25. The vﬂuenfmeﬁmcﬁon_f{x}=3gin{ !Ez._,z les i [AIEEE 2004, JEE (WB) 2007

thediterval S "‘”m"[z"ixl]+[losm-:3—x:~]*, then it
(a) [-n/4, n/4] (b) [0,3/72] domain is
(c) (=3,3) (d) none of these @ [-2.6] ®) -6,2)u23)
26. If()=>"1 thenf2 s sl @ 22w
1
36. 1fDisthe =, =
1 3 1 15 the setof all : ;
o fe o o s
f{x)+3 flx)+3 @) (== 1] (b) (-, 0)
© ¥y +1 @ 37+ () (1,%) ;

An evaluation version of novaPDFE was used to create this PDF file.
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3?. 'lﬂﬂdlﬂflhﬂfﬂumg f‘l-l.fll::l'im'us has P'E’ri:nd 2 x>
i T
(@) f(x}=m[2ux+3]+15m(3 T x +I}+3sm5ﬂx

"X

(b) f{.:}:sm%i+sm 3
{c) flx)=sinx+cos2x
(d) none of these
a8, |ff{x]=n",whichucf the following equalities hold?
(a) f{1+2)“2,f[1'+13+f(x}={a-nzﬂ;n
(b) fl=x)f(x)+1=0
(@) flx+ =) +f ()
(@ fe+3)-2fx+D+fE+D=@-27f(x+1)

39. The interval in which the function y = A vl

Jl'z 3x+3hm
forms the real line is
(a) (0, ) (b) (=0, =)
(c) [0,1] (d) [-1/3,1] -0}

40. Letf(x)=1 x=1 |. Then,

(@) FEA =[P ®) f(lx=1f@ |
{c) f[1+.|;|’]'=f':'-‘-'} +f (W) {d) none of these
41. mc&mﬂmmufaﬂmmplexnumbers The function
+b forxe C , where

f:C—C defined by f(x) = +d
bd = l]redumlnacm'ﬁtanthnchorn:f:

(a)a=c¢ ) b=d (c)ad=b (d) ab=cd
[EAMCET 2005]
42 ﬁf{;]=a:r+bmdg{x]=cx+d,&m
2 (x) | =g{f@) )=
{gftﬂl=gg} ) (b) f(b)=g®)
(€) fid=gb) d) fley=g@

43. The domain of definition of the function
.;{x}='r.ﬂ‘£‘!-"iﬂ+{x+4)“5+4{x+4}” is
' 2-(x+4)"

(b) (-4.4)
(d) (- 4. D)0, =)
ﬂ‘. hm functions is not an are not an

rprlm}ﬂxﬂl xe[-1,)
(il} g{z} -:H--r::E (0, =)

G Zm—ﬁmﬂs@:e 0, )

ﬂ"’;re[ﬂ )
@W possible domain D and the

L
s = o

.

:_'.
F.
b
=

Mmpmdmg 54. If P —4ac =

(¢) D=R,E=|-1,1}

. |#+1 when x=0 or even
@ DELL_{—L when ¥ is odd

46. 1f f (x) is defined on [0, 1] by the rule

= x, if xisrational

fix)= {1 -x, if xisirrational
Then, forall x< [0, 11 f(f(x))is
{a) constant b)) 1+x
(c) x {d) none of these

47. = 3“:-. x+ DCrS x . te

The function f(x) = Iz TS
{a) even
(b) odd

() periodic with period X
(d) periodic with period 2%
sec* x + cosec osec X .
:d3+:r cot X
(a) even (b) odd _

(¢} neither even nor odd {d) periodic with period =
49. Let f(x)=xand g(x)=l x| for all x € R. Then, the func-
tion ¢ (x) satisfying [6 (1) - f (O + [6 (x) —g (I =01

(a) d(x)=x, xe [0,=) (b) ¢(x)=x, xR
(c) ¢(x)==-x, xe (—==,0] (d} ¢(xy=x+1x1,xeR
50, Let f:R—>R be a function defined by
1P+ 1 x

flx)=- -5l
(a) 1and Il quadrants
(c) Tand Il quadmntﬁ

48. The function f(x)=

; then the graph of f (x) lies in the

(b) 1and IM quadrants
(d) Il and IV quadrants

51. Let f(x)= r:x+d . Then, fof (x)=x x for all x € R, provided
that
(a) d==-a b) d=a
(c) a=b=c=d=1 (d) a=b=1

5. If f(x)= {urﬂhf' then the function g such that
flg(x)= g(fx)is given by

1/2
bz ® g
(@) gm=[ E ] ® = — 5
ia bm
x =
{C]3[11=lﬂ11+b}m {d}g{fj-—{ = l
53. lfafundim'lf:[lﬂ]-bEdeﬂnedh;rf{x}:xzwix+Eisa
bij ion, then B =
{;.]}Ef: ®) =) (0 [&=) (d) 15:=)

0,a>0, then the domain of the function
f{:]:hg‘uxz+{n+b]f+(b+r]x+cﬁ 15

b
(a) K- { 2“}

N An evaluation version of novaPDFE was used to create this PDF file.
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) R-{{ui%}u[x l.xz-ll}

ﬁ —
c) R- [{— EE} (=2, 1}}

{d) none of these
55. 1if(x) = sin {log x), then the value of _
Flxw)+f (x/y) 2 (x) cos (log ¥), 1S
(a} =1 b O (c) 1 (d) none of these

56. The domain of the function f(x)=sin_ ! (hﬂg iiﬂfr]iﬁ

(a) [1.9] ®) 1,91 (© 91 @ [F9-11
=1
= s X v he
57. The function f{x)= where [x] denotes t
L Qx— [x]
guairstinmgerlasmmmequalmxisde_ﬁned forall x

belonging to
(a) R
(b) R-{(-1,)uln:ne Z]]
(©) R" =0, 1)
{d) R"=[n:ne N}
58. md@minnfdzﬁ:ﬁﬁimofﬂw&umﬁm
g 2ed1
il
{ﬂ} [u:'.?‘"} (h) (===, 0} (c) R_|_]'_uj {d] R

59. Let g (x)be a function defined on [- 1, 1]. If the area of the
equilateral triangle with two of its vertices at (0, 0) and

(x.g Exliis% then the function g (x), is

@ £Vi-2 ® ~N1-2orVi=
(c) V1~ only @ Vi+2

60. The domain of definition of the function
j{x}=sh1'][%3]u[ogm (4-x),is
(a) 12x=5 (b) 1<x<4 (c) 1sx<4 (d) 1sx<4
61. The domain of definition of f (x) = sin™ (lx—n -2)is
(a) [-2,0]w[2.4] (b) (-2, 00w i2,4)
(c) [-2,0]w[1, 3] (d) [-2.0]v[1,3]

62. Iff: R — Rand g : R - R are defined by f(x) =x - [x] and
2 (x) = [x] for all x € R, where [x] is the greatest integer not
exceeding x, than for every x € R,f[g(x}}
(a) x (b) 0 (c) f(x) (d) g(x)

[EAMCET 2007]
3. The domain of definition of

f) = ”fﬂsm[xﬁj] "’,2;5"5

x+5

An evaluation version of novaPDFE was used to create this PDF file.
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@ (- 0-1-6) ®) ©=)-15 |
(€) ﬂ-“"]"‘lﬁi (d) [l.nn-}._mr
hich there are no functions

&4, The set of all xfor w

1
2 andgfﬂ=m—:s

Iee IUE[:—ZH(: +3)
(a) [-3.2] ®) 3.2 (@ 3.2 (@) (-3,
1 Ls
65. If_f:R-lR is defined b}"f{.t‘:l:x'—lx].. > for al| vep
where [x] denotes the greatest integer function, g,

{IE R :ffxl=% is equal to

(b) N (c) ¢

(d) R

{a) £
6. The domain of definitions of

f(x) = logg logyg 0810 - 10819 ¥, i

—p 11 WS —
(b) (1077, =)
(d) none of these

(a) (107, =)
(€) (107~ % o)
&7. The domain of definition of
f{I]= lﬂg'lu {logla {1 + .".'3} l P is
(a) (=1,=) (b) (0,==) (c) [0, ==)
68. The domain of definition of the function
f@)=1logy - (log, 7 + 5 10g, x~ 6, s
(a) (4.8) (b) [4,8]
(c) (0,4)u (8, =) (d) R-[4.8]
69. The domain of definition of f (x) =log ' log, x i is
(@) (1,%) (b) (0, =)

() (=) (d) none of these
70. The domain of definition of the function

fxo) = 1%{-105‘[:;:;},;5

(a) (2/3, ) ®) (==, -5/6)u (/3=
(c) [2/3, =) (d) (—5/6,2/3)
71. The domain of definition of the functiot

{d} ‘—i.ﬂ'l

1
f{x} = x'kml"'.:r is
(@) (0,1) w1, =)

@ ©1) (b) (0, )
(c) [nr =) (d) [0, 1wl =)
72, The domain of definition of the function
flx) = - B

Vlicosx | +cosx
@ [-2nm 2nwlne N
(b) (ﬁ*ﬂ:ﬂnﬂn}ne z
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2343
(<) {I[-iﬂ +1) g {4 +3) :]* ne Z (a) periodic with period & (b) periodicwith period 2%
{c) periodic with pericd /2  (d) not periodic
(d) {HH = l}g +{4n +1) ;] ne 7 79. Iff(x)and g (x) are two real functions such that
flx)+g(x) = Fand fx)-g (x) = € ", then
3. 1f the functions fix)= log (x-2)-log(x-3) and (8) | ) 15 A ocle et
glx= log ;%; ]are identical, then (b) g (x)is an even function

{c) f(x)and g (x) are periodic functions

(a) x< [2,3] ®) xe[2=) (d) none of these
() 2= 43 =) d) xe R 80. L-etjl,x}=|.t—2|+lx-'3"+1-r—4|-"“dﬂ'{1}:-"'+1'
. The domain of definition of the function Then,
_f' (x) = sin~ 1 {3,—:27!-'-- ] is (a) gix}isaneven function
3 SRS (b) g (x)is an odd function
{a) lnuvg,m-rﬂ,nez {¢) g (x)is neither even nor odd
r - (d) g (x)is periodic
20 |t E] i 81. If T, is the period of the function f (x) =€’ (=) and T, s
RLIE the period of the function g (x)=¢"~ 7 ( [:] denotes the
(€) | 2nr—& o Pl greatest integer function), then

Tz
{d] (Z“H_E'ZH“FEJJ"EZ {i-]} T] =T2 {b} T1= .:.;.
(€) T, =3T, {d) none of these

. The domain of the function f(x)=cos ' [sec x],
where [x] denotes the greatest integer less than or equalto g2 If f[x}=\|r1_3r_ glex l _2andg(x)=tanwx, then

x,is domain of fog (x)is
| lt- l
(a) !—‘-':I‘-‘[Zﬂ'i-l}ﬂ,-ﬂE Z}U{I=1m“£x{2'"“+3’m1e Z} (a) [ﬂ+%¢n+-;-]u[n+irn+l]nne Z
] L
b) {x:x=2nn,uEeru{x:2mm=:x{2mn +3.Mme Z} ®) [nx_}i' n+;]u["+;i’ ”H}HE 7
; K
(c) x:@n+l)m,ne EEU{r:mnﬁf-’.x{zm““‘g_*"lEz} (<) [u+i' H+%}u[u—ir :'I+1]frtE Z
(d) none of these :
- wmaﬂvmmﬁnﬂwimdnm&inﬂiummat (d) [::+i-x+%]u{u+i *n+1]rue Z
flx+1)+flx-1) = V2 f(x) forallxe R,

then, 83. lff(x) = w!ms{sinx‘,lwfsin{cosx},ﬂxen range of f (x) is

ﬂ?}?ﬂ%i&.ﬂ%hﬂcﬁm “"E ;ﬁog 22 (@) [Veos T, ¥sin1 | b) [VeosT, 1+5inT]|
'(x) is a periodic funchion wi rio

¢) f(x)is a non-periodic function i ( [1-Veos1, Vi 1] (d) none of these
bf EI}E a periodic function with indeterminate pert . _ g Lies .
! Hﬁ!}bea real valued function defined by . 84. The domain of the function f (x) —\{94—_::?—' is
fEAn) = 14[2-5 @)+ 10 () |- 100 ) 1/5 @ [1,2) ®R3) ©0h2A @ R3
+5 {0 - U{I}IE] g5, Iff:R—>Randg:R— R are defined by f(x)=2x +3and
v and some positive constant A, ther f () is g (x) =+ +7, then the values of ¥ such thatg (f {x‘j): 8 are

function with period A @ 1.2 B =12 Sen=2 -2
' 86, Supposef:[~2,2] -» Ris defined by
-1 for -2=x%0
f& = {x—l for 0<x<2
_ sinBrcos x—sinbrcos 3t then [xe [-2,21:x50andf(1 x 1)=4| =
T Ao v e v —cin Ar gindx
An evaluation version of novaPDF was used to create this PDF file.
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OBJECTIVE '&THE'MN g
G
_////ﬁ;p;iﬁve integers 5u{hm
S g8, Ifa baretWe * o
S s fla+x)= J’:-I'[["3 #1-3f(x) *3":’!.?"--"-']' ~{fixy I
' d : e . : |
© 172 (d) ¢ [EAMCET 2003] e mthené;x;sa penm:; f;nmm“”?dﬁﬂ%
&7 1ff-R-;Rand3'R—*Rmﬁi"’ﬂ”’fﬂ“*”" and (a) @ [IEE{ﬂﬁmﬁ: 1
o gﬂ],—_lrl for each x £ R, then ] o domain of funiction f (x) = iag{r+3] (32 -1}is
| xe R:gg{x})sf(s{:r] i 5 @ 3-DUL ®) -3, -1«
| (2 ! © C3,-DuE2-Do =) :
| (@ Z @2 (EAMCET 2003] @ [-3,-20C2-DUML=)  DEE Orissa gy
[
Answers
(b) 54. () 55. (b) 56 {3
50. (d) 51 (a) 52 (d} 33 a)
4. (d) 5 () & (a) 7 (c) } 60. (c) 61. (a) 62 (b) 63, (g
:: ::]} :: E; 1:_ I:: 11 :a} 12. (@ 13. (d) 14 (© z :31; : ‘E ::' E]} 67. (b) 68. (a) 69. (d) 70, i::
15, (0 1601 17. () 18. 6) 5.0 9.0 0 0 7. (2) 72 (@) 73. (0 74 (@) 75. (@) 76. @) 7.y

25. 26. (b) 27. (b) 28. (b) . . -9
ﬁ {{:: i: ::]; ;:‘ ::}] 32. &: 33. () 34. (a) 35. (b) 78. (c) 79. (d) 3:- f;l; ::: E}] 2; Ez: (b) 84. (b
36. (d) 37. (c) 38 (a) 39. (d) 40. (d) 41. (c) 42. (<) 85. (c) 86. (c) B7.
43. (d) 4. () 45. (d) 46. () 47. (b) 48. (b) 49. (a)

CHAPTER TEST

Each question in this exercise has 4 choices (al, (b}, (c) amd {d), out of which only ane is correct. Mark the correct choice.

- () -2x-7n)
. period Finetion = sin® 3x + cos? 3xis (@ ©,m
= ;Eﬂz ofthe A, ®) =/3 (c) (3m, 41 (d) (4m 6x)
() x/6 (d) none of these 7. If f:R—=R is defined by flx)=2x—2[x] for all ze K
3 5 2 where [x] denotes the greatest integer less than or equalts
2. The valueuan‘Z{mesetafmtege:s}fﬁtwhd\ﬂm ¥, then range of f. is
functionf(x) = A7 has 4as ts period is @O ®ON  (©O= @
S a 8. Iff: N — Nisdefined by f () = the sum of positive divisos
(a) 2 (b) 3 fc) 5 (d) 4 of 1, then f (2" x 3), where k is a positive integer, is
3. The period of the function £ (x) = sin | 222 | is (@) 2011 ) 2@*1-1)
(a) 2n () 67 © 3@*-1) () a@*'-1)
@ B (@) riciie o these 9. The set of values of a for which the function
c _ .
‘\’_l flx)=sinx+ % defined on [~ 2, 2] is an odd function.
4. The domain of the function f (x) = Elngm[—f—],is
Ll @ @ =) ®) [-4,4
(a) R-{~n (b) R-[nxIne Zj (€) (~o= 4) {d) none of these
(c) R—[2nn Inezl (d) (===2) e "
5. The domain of the function 10. 1fx) = { 0; x=0 and glx)=x(1—?), then
f{x}.—_lngm(ﬂx-iﬂl'&-x /18 15 x>0
(a) [4,6] (b) (=6 () (2,3) (d) noneofthese iAo -;: ~l<x<0 or x>1
: Qil'l X . 1 : 8 t r I=ur 1:- b 1
6 H‘tffﬂ=_'__1_: m.ﬁﬂmﬂwdﬂmmﬂfﬁﬂmﬂ i Ao

contains.

An evaluation version of novaPDFE was used to create this PDF file.

Purchase a license to generate PDF files without this notice. ‘



http://www.novapdf.com/

REAL FUNCTIONS 3345
) _:.: _lﬂﬂlx{{‘: 18. The equivalent definition of
X) = I L :
{b) foz 1; D<x<1 f{x}=max.{-—]l—xll,11.rl -1.1-?2- |x+m
-1; -1<x<Dorx>1 —2x 2 ,x-1
(c) fog(x) =] 0; x=0,1,-1 #-1 ,-15x<1/2
1; D=x<l or x<-1 14+7x/2 ,-1/2<x<0
@ Y1-7x4/2 , 0sx<1/2
1; -1<x<O0orx>1 =1 1f2sx<]
(d) fog (x) = {0; x=0,1,-1 Ze=2 pral
1; O=x<lorx<-1 —2x=2 x=—1

11. The equivalent definition of

fxy=max. (%, (1-2)7, 2x(1-x)), where0<x<1,

2; 0<xs1/3
omslEny B
( (1-xr; 0<x<1/3
o=ty e
2 . 0sxs1/2

() fixy = {l:l = . 1psxsi

(d) none of these

i 32, is
12. If fix) is defined on [0, 1], then the domain of f(
[ﬂ{( [0,1/¥3] (b) (-1/43, 1/43)
(© [-¥3, ¥3] (d) none of these

13. Iffix)is defined on [0, 1], then the domain of definition of
f(tan x) 18

(a) [n=, na+n/dne Z

) [2nx, 2nn+ /4], ne Z

-:i-:] [nx—mn/4, nx +x/4],ne Z]

(d) none of these |
14. The domain of definitin of the real function

ﬂx}ﬂ'l_ogu?-ufmmﬂﬁamex,is
(a) x>0 ®) lxi=z1
(c) Ixl 24 (d) x24

15. The values of the band¢ for wl:aicﬂh the id;r]:t‘i!:z
flx+1) —f(x)=8x+3 is satisfied,
f@)=bP +cx+d, are
@b=2c=1
(@ b=-lc=4

) b=4c=-1
(db=-1c=1

. x X s ndic
16. The function f(x)=sin "= +2.cos 73 ~tan 4 period

2
@6 ®) 3 () 4 @

B )

1. Th period ofhe unction s | %)
D, el OF
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-1 ,-12x<1/2

1+7x/2 ,=1/25x<0
®) 41 _7x/2 , 0sx<1/2
r-1 ,125x<1
2x =121 . - |
~2x+2,x5-1

.:4:2-1 =1gx<0
© 147 ,D=x<l
7t R |

(d) none of these

Sy | 2x £
=sin = |— — |is equal to
19. If x € R, thenf (x) [l+:‘z}

(a) 2tan 1 x
_x-2tan lx,—m<x<—1
(b) J2tan’ x =lsx<]
n—!ta.n_ix Jdecx<es

-E—Ztan'lx*—u{x{-l
() 12tan"'x  , —12xsl
ﬂ—Ztan'lx e
—l+2tan_‘x,—~m{x5—1
(d) 12tan ' x —1<x<]
uulnn'l.\: e £

i 2.
20. If x € R, then f (x) =cos 1{1—+;2~'}mequalto

2tan ‘v, x 20
o 2

(a) 2tan”x oYz x<0

(© {""hﬂnﬂlx ,x20 (d) none of these

_p+2tan ' x,x<0
21. The equivalent definition of the function

n -
f(x)=lim x"+f“tx}ﬂ.as
[

1.0 =x=l
) ftx:-={ Tl

(d) none of these

-1,0<xs1
@ 10 ={ e
1,0<x<1

= _IJ,:: =1
mﬂx) \ 1,x>1
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i OBJECTIVE MATHg, g,
3346 ®) (-1/2,1/2)00/2 1)V (3/2, )
22. The domain of definition of } (© -1/2-1)
= i f these
| f'fIF]ﬂEm':]—lﬂﬁlu'["'z 5x+16)f .15 (d) noneo 7 .
(a) (1,3) ® 23) 32. Domain of definition of the function
(e) [2.3] (d) none of these o) = 3 log (B —x) s
23. The domain of definition of 4-x2
fi1'1=l“ﬁos{_l°51[g§;l}i$ @) c1,0vadueE=) © 62
(a) (~=,~1/3) ) (~1/3,%) @ 1,002 (eI Rse)
(© (1/3,) @ [1/3,) 35, The equivalent definition of /()= | 1| ~1],is
‘\/"_2'_ [—x-1,x5-1 :
loggs 1x- . +1,.-1<xs
24. The domain of definitionof ()= Y — 7 ' @ f® =115 0sx<1
@ [L2u @3] ® [1,3] 2ol x2d
(c) R—(1,3] (d) none of these [xnl,xﬂl-::ixﬂﬂ
25. The domain of definition of ® f@ =1 Toces
f)="log,, (logyg %) - logyo (4~ logyg %) — logyg 3. is = +11 'I:ﬂl
x+1,x
(a) (10,10 (®) [10°10%] ©f@ =111, <0
¢) [10°,1 (d) (10%10%
() I ‘.;-;. | e
26. The function f(x)=log,, s (" - 3x—10) is defined for all
x belonging to 34 Iff(x) = [ le-‘.ll,ti-.enﬁﬂxlequats
(@) [5,%) (b) (5, =) (1x1 -2, 1x1 22
{c} (===, +5) {d) none of these (@) f() =12-Ixl , 1< lxl <2
sty lxl; 1xl 51
: = = 2-¢' (x)
s mdmnamcfdeﬁmhmafﬂx}—lngl_?( x+1 ] ‘ lxl +2, lxl 22
: M) fix) =4{ixi =21 Ix152
where ¢ (x) =§—g-r1--2:+%,is Ixl , lxl <2
(@) (~os, —4) () (-4, =)
(€) (o, ~Du(~14) (d) (~o=~1)U(-1,4] O r Ix1 -2, Ixl=2
- ) flx) =42+ Ixl, 1slxl<2
26, The domain of definition off (¥)=logyo » 33“*_1_1_"”}“ . iaien
@ (0,109 v 21073 ®) @103 (d) none of these
(c) (0,107 (d) none of these 35 Iff(x)=x*-2 | x| and
Lt 1id _IMin{f() :-2<i<y, -2<
29, The ?a!ueof.rfarwhtchy-logz{-tngm[1+x7ﬂ]—1} £(x) {M“x[f{!]:ﬂ:{ix} ﬂ'usx:;u,ﬂiengixlﬂq"ah
is a real number are '_ Pt ! 5
@01 ®OD ©he @ noneofthese |1 -1sx<o SR
30. The domain of definition of 22 ,0sx<2 ® 10 osx<l
ﬂr}=Iugmfaogmxy3u5.logmx+ﬁ],is x<3 I:.‘_rz-lx,lﬁtﬂ'
() ;2+1t,-25_\-_~5_[| 4+2x,-25x50
(a) (0,109 (b) (10°, =) U WA B @ {0  ,0sx<?
(c) (10% 10°) (d) (0,109 0 (0%, ) 2 2x, 25253
oA P+2x-3 1. 36. The range of f (x) = sec| .
31. If f(x)=(9x+0.5) logps: x) [F‘_—_‘" foia real Tk B S/ \Wsac 4"'“32* PR

ber, then x belongs to
@ 1/2,1)

(@) 0,¥2]

() [1,)
© [V2,-11un, 2] '

(d) (=eo,—1] w1, =)
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L FUNCTIONS 347 E

The period of : 1_ I

i = 46. The period of the function f (x) = | sin3x | + fcos3x |,is :

)= ——— L) : I

f{2 [H*l + cos “]FIEZ,J-IT?Z,IS {3}§ (b}.‘é (c) ;5'; (d) = \
(a) 2nm(n-1) ) 4(n—1)=n

(c) 2n(n—1) (d) none of these 47. The functiunf{x}z{:}' ‘;E %is '.

1 nx

The function f(x) = [ZI ,is

(a) peridoic with period 2n

(b) anodd function

(c) not &xpressible as the sum of an even function and
an odd function

(d) none of these

If [x] and {x] represent integral and fractional parts of x,

then the expression [x] + 2, %1 is equal to

rel

L (b) x+2001

—"'_21

200

@ [+ 20

(a) c) x

0 o=
Letf(x) = Zsinn/2x, I1xl <1 . Then, f(x) is
x 1x| S Axi2l
(a) aneven function
(b) an odd function :
(c) neither an even function nor an odd function

(d) f'(x)isaneven function .
4 Letf{x}=x+1md¢{x}=x—lﬁmﬂmva]u&50fxaahs—
If (x) | + | & (x)] are:

fying |f(x)+o )| =
G C=i o e © =2

». The domain of definition of the function
i 3
flx)=tan [———-[I- = 21), is

) 2,11
") R-[-2,-D

(d) [L.=)

®) (-2,-1)
(d) none of these

NA=X
lﬂg-_m 1-x I

{d] ‘." 11 1}

3. mtangeofthehmcﬁunf{x)=sm{ is

(@) [0,1] o) 1,0 © L1
e 2
. The range of the function f () = X7

A-8x—4
-

¢is

1 1
GRVee
(©) (4 o0, = i] U [; 'z%'-"} (d) none of these

. The range of the function

{E‘} [- L

f(x) = 14sinx+ gind x + I X F e
when x€ (-%/2,%/2) is
@ ©.1 ®) R

(d) none of these

! An evaluatio_n version of novaPDFE was used to create this PDF file
Purchasg a license to generate PDF files without this notice.

(a) periodic with period 1
(b) periodic with pericd 2
{c) not periodic
{d) periodic with indeterminate period
48. Which of the following functions has period %7

(a) | —tanx | +cos2x
R 2nx
{b) 2sin 3 +3 cos 3

[l'-']' 6‘:13‘3(2?,]: +1;]+'5 51“(311‘.‘.3—;:-)

(d) | tan2x | + | sindx |

49. The function f(x)=x [x]. is
(a) periodic with period 1
(b) periodic with period 2
(c) periodic with indeterminate period
{d) not-periodic

50. If sinAx+coshx and | sinx | + | cosx | are periodic
functions with the same period, then L=
(a) 0 {b) 1 (c) 2

51. The domain of the function f(x)= cosec | 15‘1:'_1 x] _'m
[0, 2 n], where [] denotes the greatest integer function, is
(a) [0,n/2) (R, In/2) L) (m, 27} /2
(¢} (0,m]w 3R/} (d) (/2 ® v (37/2,28)

52. 1f f(sin ) - f(= in x) = 22 - 1 is defined for all x€ R, then

(d) 4

thevaluenfxz — 2 can be
(a) O (b) 1 (c) 2 (d) -1
53. LEtf:[ﬂ.S:fE] %Rbeafuntﬁungivmby
f(x)=]sin x]+[1+sin x+[2 4+ gin x]
Then, the range of f () is
(a) 10,3l ) {1} (©) (0.2l (d) B
i =AY = 1) b
function f(x —32 —4x+5log(l+ 1%
. h:;nieon‘:ll interv{l [0, 1]. The even extension of f ()t

the interval [-1, 1118

(a) 32 +4x+8log(1+ 1 x1)
(b) 32 —4x+8log(1F L x 1)
(©) 3:21-41-3105(1” x1)
(d) none of these

55, f:[-4.01— R is given by f(X)=

(a) ¥l _gm x|

(©) eV psinlxl

& 4+ sin x, its even ex

)¢ ' -sinlxl

~1xl+snlx)

(d) —e
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a3.48 @) (0, =) {b} (1,==) e
(a) |sin3x | +sin’x (b) cos i + cos'x 59, The period of sin” 8, is
(c) cos4x+ tan°x (d) cos2x+sinx @) 2 (b) n (c) 2m (d) /2
sin"! (3-x 0. The domain of the function

57. The domain of the funchion f(x) = logy (1 x 1 -2 o 15

(a) [2.4] ) (2.3)UE 4
(©) 2.3 (d) (—=—3u(2=)
58. The domain of f (x) = log | hg,xi ,is

f) = 6-xc. 4 2-3xp, ., where the symbgg hin

their usual meanings, is the set
(a) (2.3}
(c) 11,234

(b) 2.3, 4}
(d) {1,2,3,4,5)

Answers

1.0 2() 3(c) 4@ 5@ 6@ 70
8 (c) 9 (0 10 ()11 () 12 (b) 13. (a) 14. (b)
15. (b) 16. (d) 17. (a) 18. (a) 19. (b) 20. (b) 21 (c)
22. (b) 23. (c) 24. (a) 25. (c) 26. (b) 27. (c) 28. (a)
29. (b) 30. (d) 31. (b) 32 (a) 33. (a) 34. (a) 35 (b)

36. (a) 37. (¢) 38. (a) 39. (c) 40. (b) 41 (b) 42 (4
43. (c) 4. (b) 45. (b) 46. (b) 47. (d) 48. (a) 49. (d)
50. (d) 51. (b) 52 (d) 53. (a) 54. (3) 55. (b) 36. (b)
57. (b) 58. (c) 59 (b) 60. (a)

Solutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics".
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34|

LIMITS

1. LEFT HAND AND RIGHT HAND LIMITS

We can approach to a given number ‘a’ (say) on the real line
either from its left hand side by increasing numbers which are
less than ‘2" or from right hand side by decreasing numbers
which are greater than ‘a’. So, there are two types of limits iz,
(i) left hand limit and (ii) right hand limit. Also, for some
functions at a given point ‘2’ (say) left hand and right hand
limits are equal whereas for some functions these two limits

o |A—h-—4]
= lim fix) = lim fi4—h)= lim *-f—"_:}i
x—d k=D h=s0

B T L | B e e (R 8
ks —H a0~ M a0

To evaluate RHL of f(x) atx =aie., lim fix) we may use the
X = E’

following algorithm:

ALGORITHM
STEP1 Write lim fix).
+

are not equal and even sometimes either left hand limit or right
hand limit or both do not exist. If
lim fix)=lim fix)ie, (LHLatx=a)=(RHLatx=g),

X = &

I=4d .'ﬁ—l-ﬂ" -
i i ise, li = lace x—>a® by h — 0 to obtain
that lim f{x) exists. Otherwise, lim f(x) does not ~SYEPIL Putx=a+hand rep
7 :—qlﬁ } x—uﬁ lim fia + k).
h=+0

‘exist.
The statement x — @ means that x is tending to a from the left

hand side, i.e., x is a number less than a but very very close to
& Therefore x — a is equivalent to x =a —h where i >0 such

that h—»0. Similarly, x—a" is equivalent to x=a+h
where i — 0. Thus, we have the following algorithms for find-

STEPIN Simplify lim fla + h) by using the formula for the given
h—=0

function.
STEPIV The value obtained in step 111 is the RHL of fix) at x = a.

ILLUSTRATION 2 The right hand limit of the function

ing left hand and right hand limits atx =a. x=4] .
ALGORITHM fl)=4 x-4"
ﬂ » K=
STEPI  Write lim fiz) oy
A o n (a) 1 (b) -1 (c) 0 (d) non-existent
STEPINI ?utx:a—hnudmp}mr-—m by h— 0 to obtain ()
;,h_ﬂﬂu-ﬁ}‘ SOLUTION We have,
STEP I Sfmph:.ﬁ,flimﬂa-h}byusfnglhefomumﬁnﬂkegﬁm (RHL of f (x) at x=4) PR
ket = lim ﬁx}=ﬁmﬁ4+h}=liml;Tzl
ﬁ{ﬂf-‘fwﬂ. =k k=0 k=0

STEPIV. The value obtain in step Il is the LHL of flx) at x = 4.
ILLUSTRATION 1 ﬂair!q?hmdh’mitq‘mefunrﬁuﬂ

.ll-_q—l- x&d

e L R N
im0 B ESoM Koo

[LLUSTRATION3 Let fix)=[x] = Greatest integer less than or equ

fix)= 01-4 ; ” to x and k be an integer. Then, which one of the following is n
PR correct?
at x=4,is d) non-existent  (2) lim f(9) = k-1 (®) lim f(x) =k
[a] 1 (b) -1 € 0 (@ n o xk .
Ans, (b) (¢) lim f(x)exists (d) li:nt £ (x) does not exist
SOLUTION We have, Sl ’
(LHL of f (x) at x=4) Ans. ()

An evaluation version of novaPDFE was used to create this PDF file.
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LIMITS 34.35
e : i
St?-f'““mm"z RIS Statement-2: If f(x) and g (x) are polynomials of sane degree. then
ow, lim COEX—CO6 X L fix)  Coefficient of leading term 1 in f (x)
iz ca2 Rx=m? v .3 8 (x)  Coefficient of leading term in g (x)
%:4:;2 I.'m‘E 2 Ans. (a)
.~ é % 11_6 [Using statement-2]  SOLUTION  Clearly, statement-2 is true (See Theory on
page 34.5).
<o, both the statements are true and statement-2 is a correct  Now,
explanation for statement-1. ) ¢x+z> * oo b2 £100)0
EXAMPLE 3 Stafement—1:If a and b are positive real numbers and s g"“
[ -] denoes the greatest ""‘3"’5'-”""“” then 10021 4+ WQ 1424 ... 410002 4 .
[ ]_' TR L, o + (10421 + ... +100'%)
x-arIE' =x1_":"'w r 10, gi0
_ 100 :
Statement-2: lim i 0, where |x) denotes the fractional part ; =100 [Using statement-2}
e Hence, both the statements are true and statement-215 a correct
?r ‘1 ®) 2 (c) 3 (d) 4 explantion for statement—1.
a
a 1. ® i ==
m { ) S e number & W Have EXAMPLE 5 Statement-1: ;h:nm Lms IT 1
0= '[x: e Iz} Statemeni=2:lim —n tan o 0
x S
allx=0 = e =—=10 L =#
= Daes f'x xipe (a) 1 ) 2 (©) 3 (@) 4
Hence, 5tatenmnt—2 is true. Ans. (b}
Now, : i
o v[b] (b |b box|b SOLUTION Let L = lim [ms E].Thm
E = lim ;[} == ; = it d_ = alx X
o+ . s L
Ee % X a =%

e

[Using statement-2]

d statement-2isa correct

'l B §

log L = lim .r]ugm’—;

X p i
.
lug!ms x! Lﬁ ]
— form

logL = lim —
TR 0
n il
2= >
= ogL =lim——-—+ [Using De L Hospital's rule]

S

= logl = -mlim mn[3}=-nxﬂ =0
X—dum o
So, statements—1 and 2 are true.

RCISE

s 4 choices (a), (b), (c) and (d) for :tsarmuzr,uutu;f which only one is correct.

2. I _.—r_‘_z(:xﬂxl) .1 = lim (2::+ |x'|)
=.' cosx

| e, e
:Hm x “‘.“2
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- dy I, <l <]
(a) l<h<l (B) L<ly<h (© I3}:1};EI;;CET;M;
3. The value of lim -r*"’l[@:_-um is
fa) 1 !.M(b) -1 (@0 (d) none of these
4. lim xzsin-f:is
;a_lml (b) 0 (c) W[x;wm“::: Hfﬁﬁ =;

5. The value of

=
4 i
']

= ) (o
@) 1/2 ®) 2 () 1 (d) noneofthese
5-1£{L=1i-m‘_ _.ij‘ﬂ’n}ﬂ‘.[ff_ﬁﬁﬂilf}mm
r-a0 X
1
{ﬂ.}ﬂ=1—L=$ {b_]ﬂ:l;.[.:gi
1
{c1u=3>L=_512- (da=1L=z
[T 20049]
7o bt (L el = 2. then
b 211
a)a=Lb=1 b)a=1b=12
K a=1t==2 {d) none of these
5 "l?+l = '3?+1
o ;h..T., ire1- &8 -|-1mlll'lilhi
(a) 1 b) 0 {c) =1 (d) noneof these
r‘l—'msx
i i
3 I—Tﬂ .I'z !E'»EIILI-?.“O
(a) 3/2 (b) 1/2 (c) 2/3 (d) none of these
mx_:i:fw(sxw.l’s_x’-x]eqm
(a) 1/3 (b) 1/6 (e) =1/6 d) -1/3
sect x
| Feeyae
. 2
11. i e :
Sy s e T S
@3 o © 2L
T 7 e f 2 (d) 412
[1IT 2007)
12. The value of lim ;F—-—f”,s_x“ﬁ:js
X—»2 2-1-'—'21_:
(a) 16 (b) 8 (c) 4 @) 2
T I A '
13. The value ufrlﬂr:: e
(a) 2/5 (b) 3/5 (c) 3/2 (d) 3/4
1d0 T V1 —c:s_-zi{x— 1)
r-2l

(a) existsand it equals Y2

15

16.

17.

18.

19.

20.

21.

27.

An evaluation version of novaPDFE was used to create this PDF file.
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K

equalﬁ =3
tbecause (x-1)—0
left hand Limit is no4 equa]

(b) existsand it

(c)  doesnob€X> ¥

(d) doesnot exist because
right hand limuit

The value of ———

lim ancx [‘4'2 sin“r+3s5inx+4 - Vsiny

X +-.<__,.;i;l';‘\-,i
1 1
1 i
@ 1o ®) 15 Qi
. 1-cos(l—cosx)) .
The value of lim—— 7 is
=50 X

1 1
(b 5 (€
The value of Lim €08 (510 ﬂ'}"-' 5% s equal to

x=0 X
® 176 (O 1/4

(dy !

(d) none o thess

@ 3

(a) 1/5 ) 112

"

2

tan
The value of lim (2= x) is equal to

,:—h'l

(a) &% e o ()i (d) et

] ’.r_ﬂ]
. oo [3x=41 3 ) ..
The value of lim [31_ T ZJ ~18

Xo—)or

®) e (o) €72 (d ¢!

The value of lim [lit-lﬂ'—l]’, is
oo .'L'?' -4y 4 2_
(@) & ) e () &

SO X

The value of lim [1+b§n5_J
rap | 1+sinx
(@) 1

(b) e (€) ¢ (d) noneof these

l.n".tz
The value of lim 1452 e
x—0 | 1+32%

@ & (®) ¢

Xk = X+2

@1 ) -1 (c) 1/2

(@) 23

(d) none of these

# iE

(c) ! (d) none of thes
(5]

x+2|

£ L]
(d) -1/2

b) 1 (€) =1 (d) none of thes
The value of Hmh‘{1+2h}-ﬂn{1+h];5

k30
@) 1 (b) -1 (c) 0

The value of log, 5 .
A e
L ®) e () —1 (d) noneofth

=1
@52 ks,

(d} none of thes®

(c) log5/log2 (d) &
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i
#"'Tﬂ;ﬁ '{m{ﬂ}meq—m':_‘\\_——__ ol
8 5 (sin )" {a) f{x}_j 1,lx]=>1

{H] l (b) U" : {!:] n/m(d) none of these El.lx] <1
g <3 <Y el 4457 o 1 S

(@ ¢ (b) x (c) y (d) none of th (€} f(x)is not defined for any value of X

: lEhMCErsz:f ) fy=1for | x | =1
b, -[he-.rah.mnfrh_lln Va Frax+ - aleﬂ s 42, lim 28X op G+ e
0 x 0 e
(a) 1/2 (031 (€) 2 (d) none of these (a) 1/2 (b) 0 (c) 1 (d) -1/2

[JEE (WB) 2007)

x —sin X

1. The value of lmm1 (1 -:r}tan[ = } is 43. 1If fix)= i * then Ium}ftx] is
- 3
(a) m/2 (b) m+2 () 2/n (d) none of these @) lll o [blqu {c) 1 (d) noneof these
5 44. L Eﬂﬁ X) sin als
2. The value of lim 'IL_S--- X, is ;T:;  sin 3x o
D ds (a) 10/3 ) 3/10 (o) 6/5 (d) 5/6.
1 ’ . 2]
(a) 5log2 (by 2log5 (¢) —Iugﬁ (d) %lﬂgl 45. lim [.‘r:l_ i5 equal 10
B " 1) WA e (c) & @€
“f[x] log (x — 1) ﬂleniunzf[x is given by a :
X 3 P :
(a) =2 () -1 (c) 0 (d) 46. Thevaluenitufnw[i-'fl} (18
xzsin(%]-x\ {a) ¢ (l;‘:-} e () ¢ (d) 1/e
i - =] +:3 The value of im SN, s
The value of lim |——— is 47. L
4. Theva g B el y Ea i ) 0 © -1 @ nuneuf;]'tml;':
(@ 0 () 1 )5S 18 d) HCDE [JEE (WB)
X i+4
3 B 1
5. Eﬂx)=[x::z+5x+3] then lim f(x) is equal to 4. The value of lim (3;111 =
+ X + 2 =t £ K =h o 7 5
t'lz l:'j} 24 ; b EI {'C‘_i f-"' l:d.] 4
@ ¢ Gl & [AIEEE 2002] S s i
& isa>1) 43, Lt T
value sin z— 5
& Ufrlinw l[a; (¢) b (d) none of these (a) 4 (b) 8 ::;'; ;DGH} d)
; a : AX)=ArAn ] the value
(a) bloga I:T_}__Lﬂg 50, £G()=- 15-#,then:lﬂ L=
ﬂm‘l b
37. The value 0 ==p * & @ none of these 3| ®) 1 () V24 (d) -1/5
@ 1 () -1 () (@ 7 5
sinx—X ‘1"'%3 i 51. lim 5—1'1}; is equal to
?ﬂlﬂﬂ q[ Rl a0 —1 e
(@) 0 ®) 1 B +—l—+— 2 bt ""z\i‘qequalm
39. 'I'l'lgwheqf]hnxl# equals . 52. HITM{ il 2 1-nt 1- " 1-n i
A () ¢ y-1/2 (@12 (d)
- (e () 0 fb
Vi - Neos mgwen by
x =0 53. :]iml'_—\l.tfl : W6
SR = ! :
@12 B -1 0 @ = OEr P

s S

i'.'l' l’h,--
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60. The value of Iim!BTI
-0
(a) log(a/k)  (b) log(b/a) (c) log(ab) (d) —log(ab)

61 Thevalueof lim =0*%), i

r=+0 12
(a) O (b) 1/2 ) 2 d) e
62. lim (1 + cos 7 x) col® 7 x is equal to
=1
fa) 1 (b) -1 {c) 1/2 {d) -1/2
X
[ vae
o 0 .
63. vaaluedrlﬂxm{IJrﬂ} is equal to
{aj 0 (b) 2 (c) 1/2 (d) 1
64. The value of lim ﬁgjmgwmby
X —pm —
(a) 0 (b) 1 (c) =1 (d) none of these

65. If [x] denotes the greatest integer less than or
then the value of lim [1-x+[x-1]+[1-x]) is

-l
(a) O (b) 1 (¢) =1 (d) none of these
66. Letcxand P be theroots of 4 x> + bx +c =0, then

I—cus{nxz+bx+cj i

l to x,

lim . s equal to
T {x—u}l
(a) 0 (b) %{ﬂ-ﬁlz (c) %‘:_’{ﬂ-ﬂ}a (d) *%i(ﬂ-ﬁf
[AIEEE 2005]

w—'—u— -- -
OBJECTIVE 'MTHE”ATW_H
r——————__ l = Ll {"f] Then, Em f{x)
51 i { J,'+1H1'+\r-1_' """ﬂ I'Sl.“quﬂj b 67 Hf{-t}_ +=0 =0
e 4 5
@0 B 12  (©lg2 (@ (a) is equal to 1 ) el o
55. 1f vis a real number in [0, 1), then the value.of (c) is equalto0 e S MOt exis
lim  lim [1 +cos®™ (n ! mx)] is given by 68, The valueof 1im liin}}
P e 10 . ‘. = I x =% R
di . is ratignal or 1m1h‘r.:ma . e (b) is equal to 1
E:; f‘;i.i. Erd:l;g ::i';i-_; rational nrinal;nnalll , Es;' .1:.;3::11 e (d) does not exig
; d)y 2orliora 3 Yk
.[.;}Hmallj_.xt : (d) 0. 1f lim (NP -x+1 —ax—bt = 0,then
g =), |ty i e e
lim 15 equa
<3 Ji+| mﬂt 23] }ﬂ — e = 1 {h]ﬂ = ]1.b =_1
(a) 1 ) 0 (c) (d)2 e : 21 :
gt = —1b=: {(d) none of these
‘57. The value of lim [1—-1') . is (c) a 2
i x+1 ) g
-1 ) et (d) e
i P e f0-iD AL
58. Letj{x]:m_‘i'hevaluenf ,IT: SRSy e 1. Iimt rs__lr,ll = -is equal to
= e
-1/9 c) -1/3 (d) 1/9 n(n+1) :
e 2 ) i-a { L e 2(2x+1) (a) ; (b) = 0 > (c) 1 (d) o
e e o = g O S T e e of Tim 22 (cosxtsina)®
then !imslrn‘{x}+g @y +h),is 72. The value o Sy 1—sin2x :
X=r3 fryi; 1 =
@ -2 ®-1  ©-27 @0 @ & o O (@) 2

A=A+ 1 -xh .. -

e T e S SR

to

@) e ) *'c, ) 2.%C,. (d)2.%
74. The value of

n n=1 n=12
LY r+2. Y r#3. % r+..4n.1

Ty —o=1 r=1 [ e R T i

1~k nj

(a) 1/24 (b) 1/12  (c) 1/6 (d) noneof these

75. The value of

; s Ep
lim =454+ = T
nqm{3+21+91+.“+ 3 I+1}”5

n+n
(a) 1 () 1/2  (c) 1/3 (d) noneofthes
76. The value of lim (sinx)™"* g
: X—m/2
(@0 () 1 (© -1 () =
77, mevﬂlﬂ.&t}f i 5-“"1_?31"1-1‘15
e  BE_7F
Wie ® -5 (7 (@) -7
78. The value of lim 3=
1 3 e
a) °BS—1 ogd+1
@ log3+1 (b) :T:rgiii
() 1

(d) none of these
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Tl'H‘—' value of

LI=ht2

fim (108 —1) 1 - 108, (1 +1) logg, 1, (1 +2)... (a) 0 (b) 1 1 (c) —1 (d) noneof these
“F‘m . xzsinL—]
-L"‘]“E{-=t—i}i'1k:l]' is 8L Thevaluveof lim ———*-is
[a] o0 (b) n (c) k (d) none of these A sinx
A x (a) 1 (b) O {¢) 1/2 (d) none of these
_mvatuenf lim [ma;j‘r is
SR 83, If 1 = lim 20EX Lo (145, then which one of the
{a) ¢ (b) e (€) 1 (d) none of these : yien REL Rl p
m i o ollowing is not correct?
lﬂf]jm“‘q;"‘“"_"' (a) 1>3 b) 1>4
TEC RSl en— " {2; f:i {Ed?j I'is a transcedental number
Answers
. (d) 2.0 3@ 40b) 5@ 6@ 7 ( 1. () 4. (a) 45. (b) 46. () 47. (b) 48. (d) 49. (b)
3 () 9 (@ 10. (b) 1. ()12 (b) 13. (o) 14. (d) 50 (a) 51. (d) 52. (b) 53. (b) 54. (b) 55. (a) 56. (a)
5, (¢) 16. (a) 17. (b) 18. (c) 19. (a) 20. (a) 21. (a) 57. (c) 58. (d) 59. (c) 60. (a) 61. (b) 62. (c) 63. (c)
2 (a) 23. (©) 24. (b) 25. (b) 26. (b) 27. (b) 28. (b) 64. (b) 65. (c) 66. (c) 67. (c) 68. (d) 69. (a) 70. (b)
5. (c) 30. (a) 3L (c) 32. (b) 33. (d) 34. (a) 35. (a) 71. (b) 72 (2) 73. (@) 74. (a) 75. (b) 76. (b) 77. ()
6. (c) 37. (d) 38. (d) 39. (b) 40. (b) 41. (a) 42. (3) 78. (d) 79. (c) 0. (c) 81. (d) 82. (b) 83. ()
CHAPTER TEST
ch of i‘hﬂfﬂ!ﬂﬂﬁﬂﬂ questions has four choices (a), (b, (c) and (d) out of which only one is correct. Mark the correct choice in each question.
(a) 1/2 (b) 2
2 , X€Z f () V2 (d) none of these
() Then, lim f(x) : _
terg _ Hzx_zlﬂ' 17 = 6. The value of lim xcos [:_x] sin [f;_]dﬁ

(a) exists only whenk=1

(b) exists for every real k

(c) exists for every real k except k=1
(d) duesmtem

. 1&5¢=2q ‘and lima,=a, then
l‘#'.l

Ay

2 (d) none of these
(r:I_ 1 {--_.,xﬂ:s:equaltﬂ
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n
(b) %

(d) none of these

(=0~

@ 3
{c) 1
7. The value of lim cos

¥ —h o

SN X
(a) 1 ®) =
©) _._r {d) none of these
sin

8. If f(x)is the integral function of the functio

2sinx=SiN2X ¢ thenlim f’(x)isequal to
x©

x=0
(a) O (®) 1 (©) =1 (d) 2
9, The value of im " (Jlog ), m,n . Nis
x-fﬁ
(a) O (b) m/n (c) mn (d) nf
logx 0 is
f lim 1
10. The valueo e 1
1 e
(a) O (b) 1 © @ -
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! |ﬂﬁ_{f_—' i) v is
11. The value of Il::': tog (&)
(a) 1 (b) -1 {c) O (d) 2
12. Let<a, > beasequence such thatlim a, =0. Then,
X=b o
ﬂl +ﬂz G i ‘I'ﬂ':
Hli_r:‘lw - T— ris
k
k=1
(a) 0 () 1 (c) ¥2 (d) 2

13. Let <a,> be a sequence such that a,=1 and

2,y =cosa, nz1. If n=ﬂii_znwﬂ", then a belongs to the

interval
{a) (0, x/6) (b) (n/6,7/3)
(©) (x/3,7/2) (d) (x/2,47/3)
14. Iffie) = 2.f (@) = 1, g@==1,¢ (a)=2, then the value

of
lim &{xlf{ggii_[@j@ A

(a) -5 ®) 1/5 ()5 (d) -1/5
15. 16£(9)=9, f* (9) =4, then lim —65-":__?3 equals

(a) 4 (b) O (c) ¢ (d) 9
16. If A= I::::I si=1,2,...,nand if a) <a, <@z <... <4,

Then, lim (A;A,...A ) 1<m<n

.'I"'i'.ﬂ-
(a) is equal to (- 1)™ (b) isequal to (- 1)™*}

(¢) isequal to(-1)™ ! {d) doesnot exist.

17. lim §=m ( integer), for

X =

(a) novalueofn

(b) all values of n

(c) only negative values of n
(d) only positive values of n

18, lim — —isequal to
=0 tan 12y
(a) 0 (b) 1/2 (c) 1 (d) =
T, x=0 _
19. Iff(x)=11, x=0, then lim f(x)is
2, x>0 kvt
(a) 0 (b) 1
(c) 2 (d) does not exist

20.

21.

An evaluation version of novaPDFE was used to create this PDF file.

Purchase a license to generate PDF files without this notice.

X—CO5X
X b :
@ -1 {d) none of these
i 1 + iy
If 4, b, ¢, d are positive, lhﬂﬂlilli"" {l ;3 m] =
[a} d.;rr*. {b] EF'“ Ef] E:ji:-rdil,-";t-—i- {d;{u
2= (x)
ff @=2f"@)=1L fhEHIITE "-'-x-jg- e T
(a) 4 (b) O ) 2 (d) «
li ﬁn:fx=
ITQ anx-=x
(a) 1 (b) £ (c) e -1 (d) 0
The value of lim ix +(x—=[xD?, is
T
(@) 0 ®) 1 (c) 2 (d) 3
et teF =2 s
b= is equal to
. ]—e-ﬂ [ 1'2 ] o
(a) l:'”-z fb} {,1;"-' {L‘] EIHJ’ {d} i,i.-'u
- 1/x
. The value of lim [E-ta_n‘i:;] s
¥ —pwa
(@) 0 ®) 1 (@) -1 @ e
e i
The value of lim (S_ﬁ’f]x_“,is
¥=qp | SMa
{a} .ﬂﬁn‘ [hj e’-ﬂnﬂ‘ {c] em.tﬂ {d] 1
The value of lim [*.+2X+3 2
XT-3ca [w+x+5 R
(a) ' () &2
© ¢ (d) none of these
1/ Hx
. The value of lim {"‘ il R W
X —¥ om n ’
{aj ﬂ‘j'l"“_z"l'...."!‘l_!ﬂ {'h'] #1!4-111+..._+§.
ﬂ!"‘ﬂz-'l'...':#'ﬂu
_r__-.____'.-
) n (d) @) @5 e
sin ¥
The value of lim | SN X |*=sinx
r=0| ¥ . 18

lim N —_ i
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e 3441
=1
. e 38. Letf(2)=4andf’ (2)=4. Then,
) 1 (d) none of these e
. xf@-=-2fx);.
A 1-cos (x—1) J‘_I:‘z' %D s given by
value of lim e et 5.8 | R L
s 11| R+2043 £ (a) 2 -2 (-4 (@) 3
d d v
(a) € ®) /2 39, lim \Ifinl‘ di —J-e-‘i'““' dt} is equal to (where a is a
{C:] 1 ':'d} none of these 0% ¥ £+y
i constant.)
1 X . > o |
The velue “T‘:ﬁ% e (a) &Y (b) sin2y &Y
{c) 0 (d) none of these

(a) 1 (b) -1 2
(c) 0 {(d) none of these !' iy
Let f: R R be a differentiable function such that 45 lim %, equals
f@)= 2. Then, the value of e T

£

fix) (a) 0 (b) = (c) 2 (d) 1/
41 3 S+ Ixl .
lim | 5 dt-is im e i
i, =2 41, L 7%zl
(a) 2 ) 1/6
(a) 6f (2) (b) 12f7(2) () 0 (d) doesnot exist
(©) Rf'@ (g) moneof theve 42. Let ccand f be the roots of the equation ax’ + bx+c=0,

. Letf” (x) be continuous at x = 0 and f” (0)=4. Then
i 2@ =3fRDHED) 5 equalto

¥=30 x2

a) 11 (b) 2 (c) 12 (d) noneof these

fﬁﬁ}ipns:e f:R—>Ris a differentiable function and
" f(1)= 4. Then, the value of
it i)

hmj 2t dt ,is
:414

(x—1)
@srm @i ©2070 (d) f* @
. The values of a and b such that
im X 1+acosx)—bsinT _q o
=0 .
(b) %*-'3'

(d) none of these

A
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where 1 <a<f.If

2
laxt+bx+cl _y yhen

cam Gr+brtc
(a) a<0 and a<m<p (b) a>0 and m=>1
(c) a>0 andm<1 (d) all the above

43. Given that

. 1
i 5, lopsm=lon _ l[lﬂﬁz"z'}

R—r*=rg]

lim 1 [+ (n +2F . (n+ o R

2 o P o [ﬂ @ H
(@ e

1/x
1‘+2‘+3’+L+L’} el 1o
44. limﬂ o R
x =3
i Ininty
(a) (n 9" (b) (n nve  (e) nl (d) In(n
x':ﬁl'l?.r;hh_l}_'.!'is

iy

lim

(a) 2 (b) -2 (€ 1/2 (d) -1/2
a
2 +1| _p . finite number, then
46. Iflim { e =h,a |
i =0,b=
=1bk=1 (b) a .
ﬁ:—ilb=1 @ b=-1a==1
ya=-1

_ Sl L.
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47. Iff(1)=g (1)=2,then
fyg@-f@g ) =fA+2M i gual to

RO
2
(@) 0 ) 1 fc) 2 G

48. Let f(x) be twice differentiable function such that

= 2 Then,
: =3 (2x (dx) ..
lim MJ'L:‘E{_}_*I it 1

OBJECTIVE Mt
_'_‘—t—.lj_EE‘flT\%
e == . - Y
. Y1 +sinx - 3:1-5'.11.3 A
54. The value of llﬂ'::r X =
-
= 3
2 (b) 5 © 5 (d) =3
(a} 3 3 S

_ (a+hfsin(@a+h)—a’sing 2
55. The value ufhmﬂ h =+

¥

(b) 2asina~a o,

(d) none of thess

{a) 2asin a+a*cosa

(c) 7 CO5 +a25il'lﬂ

z— 3
- —3gin{a+2)+3sin(a+h) g
(a) & b) 3 (c) 12 (d) none of these i 5m£?+_3hL 3 sin (@ ',;i" foi, +h) = sing !
1 mtax h—0
i = =——is ual to )
49',&?;.; 2 cotx—cot x {E; sing (b) —sina (¢} cosa (d) ~cogg
11 3 . _ ~lim 1—c0s29
(@) b) 4 57, lfa=min f*+4x+5:x€ R )and b HITU Y e
1 d)} none of these L e
9 2 & the vafueofz, "C,a S
ral
ey {x 3:3” ¥ i;f}mquam (a) 2n (b) 3" (e} 25" (d) 2%
=20
1 -4 ~16 =5} 58, iflim 108G+ -1BG=X)_p o value ofkis
{a) 12 {b) 3 () = () 18 S X
' 2 4 e (a) —2/3 (k) 0 (c) —1/3 (d) 2/3
1 x el :
51 him: —55 ‘!-cus—-—cus—"+m5--mcs—}ls equal to _|sinx, x#nmne Z
I 2 4 2 4 59, [ff{x}—{ 0. o and
1 1 1
@ 5 T G (@) =25 241, 10,2
o= g{x)=y4 ,x=0 ,then lhnﬂg[j’(xn is
52. The value of im [Lfﬂ]mm = g
x3wm (2F3X (a) 1 b) 5 () 6 (d) 7
(a) 0 (b) -1 (c) e d) 1 . 1 —bsi
% E 60. HI]‘_’}“UE{ +“{E:} JJSIJH:='1. then a, b are
+2
Xk 12-!-:1:'-!-2 (a) 2'—2 (b) _2,5
(a) 3 (b) 6 =
c) 2 (d) none of these () =54 (d) none of these
Answers

L.(b) 2() 3@ 4@ 5@ 60 7 @
8 (b) 9. (a) 10. (a) 11. (a) 12 (c) 13. (b) 14 ()
15. (a) 16. (d) 17. (b) 18, (b) 19. (a) 20. (b) 21. (a)
22. (a) 23. (a) 24. (d) 25. (d) 26. (a) 27. (c) 28. (d)
29. (d) 30. (a) 31. (d) 32. (d) 33. (c) 34. (c) 35. (a)

Solutions of Exercises and Chapter-tests are available in a separate book on
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36. (€) 37. (c) 38. () 39. (a) 40. (d) 41. (d) 42 @
13. (0) 44. (b) 45. () 46. (a) 47. (d) 48. (a) 49. O
50. (d) 51. (b) 52. (d) 53. () 54. (a) 55. (a) 56. (@)
57. (b) 58. (d) 59. (a) 60. (d)

"Solutions of Objective Mathematics".
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CONTINUITY AND DIFFERENTIABILITY

1. CONTINUITY AT A POINT
A function f{x) is said to be continuous at a point x = a of its domain,

ifflim fix) = fla).

=

Thus,

{ﬁx} is continuous at x=a )
= lim f(x) = fla)

X =bi
e limf) = lim f(x) = f(a)
Kb x4

If fix) is not continuous at a point x = 4, then it is said to be

discontinupus atx =a.

Iflim f(x) =lim f(x) # f{a), then the discontinuity is known as
TN x=+d _

the removable discontinuity, because f{x) can be made continuous

by re-defining it at point x = a4 in such a way that

fla)=lim fix).

Iflim f(x)# lim f{x). then f(x) is said to have a discontinuity of

r—rd X=+d

first kind. |
A function f(x) is said to havea discontinuity of the second kind
at v = g iff lim f(x)or lim f (x)or both do mot exist.

r—+a x—»d

If lim f(x) = fla), then fx) is continuous from lett at x =4 .

e i i = ,'Him (x) =f{ﬂ}-
Also, f (x) is continuous from rightatx =41 oo, f

RVAL A function flx) is said to be
CONTINUITY ON AN OPEN INTE AL A functi :
continuous nﬂﬁm open interval (@, B) iffit is continuousat every point

mmfm i"L:Er:Tm;IT f:mEEn INTERVAL A function fix) is said to be
mm:'n:ms on a closed interval [ a, bl iff e
(i) fis continéous O% the open interval (d;

i) lim fix) =A0)
PRy

and, .
(iii) hm.ﬁﬂ = fil)

g =B

Purchase a license to generate PDF files without this notice.
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In other words, fix) is continuous on [a, b] iff it is continuous on
{a, b) and it is continsous at @ from the right and at b from the left.
CONTINUOUS FUNCTION A function flx) i said fo be contineioiis, if
it is continuows at each point of its domatn.

EVERYWHERE CONTINUQUS FUNCTION A function fix) is said
to be evervihere continueusif itis continuous on the entire réal
Fitge (= =<, o),

ILLUSTRATION 1 The function f(x) defined by
" —a

lf 1
%

flx) = l_tz+e.2_" xx2
|. k ot
is continuons from right atx = 2. then k is egual to
1 1 ¥
(a) O (b 7 ic) -3 {d) none of these
{CEE (Delhi) 2008]
Ans. (b)

soLUTION Ttis given that f(x) is right continuous at X = 2.
lim f{z) = f2}

+
5
X =k

= lim f(2+k) = k

k—+0
ce s
o lim joenteeE®N =k
k=0
~A=1 2
o L jexntre G =F z
k=0 I_
Foe i
s perl=k=key L

LLusTRATION 2 The function f:R-[0j—=R given by |

fix)= 1 2 anbe made continuous at x = 0by defming f (0)
X =

e =

(c) 2 (d)
(@0 B {AIEEE 2007 |
Ans. (b)

soLution Forf (x) to be continuous at x =0, we must have

=l (4]
£0) Ilf‘_'*nf
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Stabement-1: F(x) is continuous on K.
Statement-2: f; (x) and f; (x) are continous on R.

Ans. (c)
SOLUTION  Clearly,

[AIEEE 2011]

J.‘rsin !rntﬂ
x
IS r=0

Fix) =

L-o=Fw

lim Fx) = lim xsin i

x—0 =l
S0, F (x) 15 continuous atx = 0.
Hence, statement-1 is correct.
Statement-2 is incorrect as f; (x) is not continuous at x=0
because Il'l:ll:II 5 (x) does not exist.
£

EXAMFLE 13 Let f:[1,3] =R be a function salisfying
ﬁs;m <6 —x, forall x# 2and £ (2) = 1, where R is the set of all

1. The functi Cd-a
e function f(x) T
fa) discontinuous at only one point
(b) discontinuous exactly at bwo points
{c} discontinuous exactly at three poinks
{d) none of these
2 Let/(x) = |%| andg (x) = |], then
(a) f(x)and g (x) both are continuous at x = 0
(b) f(x)and g (x) both are differentiable at x = 0

{c) f (;}'is differentiable but g (x) is not differentiable at x

(d) f(x)and g (x) both are not differentiable at x = .
3. The function f{x) = sin™ ! (cos ¥), is
(a) discontinuous atx =0 (b) continuous at x=0
(c) differentiable atx=0 {d) none of these
4. The set of points where the function f(x) = x |x| is
differentiable is
(a) (—o==) (b} (==, 0) (0, =)
(c) (0, =) (d) [0, =]
5. On the interval [ = [- 2, 2], the function
_[_L . 1}
f{_ﬂszx‘f'“ £ L I,I#ﬂ'
0 Lx=0
(a) is continuous for all x € I- (0]
(b) assumes all intermediate values from f(- 2) tof(2)
(c) has a maximum value equal to 3/e.

(d) all the above

An evaluation version of novaPDFE was used to create this PDF file.
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real numbers and [x] denotes the largest integer less than TRl
X ghls ", In
Stitement-1: im f{x) exisis,

¥ -i.:'._
Statement~2: fis confinuous at x=12
Ans. (c) [AIEEE 201y
h . A r —
SOLUTION  lim I“T'I = lim 7 =2lm Y6-x =2
P o T 2

X |
E ef)sN6—x
[x] f
= lim f(x) = 2=f(2)

B
Hence, lim f(x) exists and f (x} is not continous at x= 2.
=42
So, statement-1 is true and statement-2 is false,

EXERCISE

This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c)and (d) for its answoer, out of which only one is correct

| fx+2]

X
6. Iif(x) = ’:t.a.n_' (x+2)
| 2 r.t'—'—z

(&) continuousatx=—2

-

« then f(x) is

(b} noteontinuous at x=-2
(¢) differentiable atx=-2

{d) continuous but not derivableat x=-2
7. Letfix) = {x + |r|:] |x|. Then, for all x

(a) fand f’are continuous
(b) fis differentiable for some x
(c) f*is not continuous
(d) f” is continuous
8. The set of points where the function

f)=N1-¢% isdifferentiable is
(a) (=25, =) (b) (=eo, 0)w (0, 20)
() (=1, {d) none of these
9. The function f(x) = ¢ |7l j5

() continuous everywhere but not differentiable at x =0
(b) continuous and differentiable everywhere
{c) not continuous atx = ()
{d) none of these

10. The function f(x)= | cos x| is

(a) everywhere continuous and differentiable

(b) everywhere continuous but not differentiable at
2n+1Vn/2 . neZ

{¢) neither continuous nor differentiable at
@n+Dn/2.ne Z

(d) none of these
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1. B = V1-V1—2, thenf(xyis.

________———

(a) continuous on [-1, 1] and differentiable
S : on(-1,1)
(b) continuous on [~ 1, 1] and dif i
(=1,0)w (0, 1) i i
(c) continuous and differentiable on |- 1,1]
{d) none of these.

12, @) = sin™ | =5 |, then f (x) is differentiable on
(@) [-1.1] (b) R—-{-1,1)
(c) R=(— 1.1) (d) none of these

13. Tf()=a [sinx| +be™| +¢ |x|3and if
able at x =0, then f@

@a=b=c=0 (b) a=0,b=0cer
(c) b=c=0aeR (d) c=0a=0ber

14. Iff(x)= |x—al & (x), where ¢ (x) is continuous function,
then

(@) f'(a) = ¢@

is differenti-

(b) f' (@) = o (a)

(c) .f'(‘ﬂ =f'{a) (d) none of these
2 s 2 2
15. Iff(x) _'£+1+x2+(1+x2]2+m+_(1+,5ﬁ+““*
thenatx = 0,f(x)
(a) has no limit

(b) is discontinuous
(c) is continuous but not differentiable
(d) is differentiable

16. 16f(0) = |log x|, then at x=1

(a) f(x)is continuous and f* (1) =logyq ¢,

 fi)=-logye

Purchase a license to generate PDF files without this notice.

(®) £/ = =1 11)=0
@ f@)=-1faH=-1
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3553

If f(x) is continuous and differentiable at any point, then
1 3 1 3
] Pl == = = A s i~
(a) gAb==3 By a=-5b=3

€)la=1eb= =1 (d) none of these

. Let h(x) =min Ix, £}, for every real number x. Then,

which one of the following is not true ?

{a) k is continupus for all x

(b) h is differentiable for all x

(€) Wix)=1,forall x=1

(d) his not differentiable at two values of x

=of=gal o
fx) = (o —T+cosx *
k o ax=i)

is continuous at x = 0, then k equals

{a) 16¥2 log 2log 3 (b) 162 In6

{c) 16M2In2In3 (d) none of these
jx—4| , for x=1

Hf@)i= ‘{.sz}rfﬁnufz), forx<1’

(a) f(x)iscontinuousatx=1andatx=4

(b) f(x)is differentiable at x=4

{c) f(x)is continuous and differentiable at x =1

{d) f(x)isnot continuousatx =1

sin2y,0<x=n/6

. Lot =
e ax+b,nf6<x=1
If f (x) and { (x) are continuous, then
1 % e il
{a}n:l.h=?2—+g (b}ﬂ=¥’f'b—ﬂ
(©) a=1b-= 1,;3-: (d) none of these

]:{5+ |1 -riidr,if:::-:} Hon

ox +1 AfxS2
(a) f(x}iscontinuous atx = 2

(b) f(x)is continuous but not differentiable at x = 2
{c) fix)is everywhere differentiable ,
(d) the right derivative of f () at x = 2 does not exist

Letf(x) =

. The function f defined by
sin x* :
=1 5" x#ﬂﬁ
0 =0

(a) continuous and derivable atx =0

(b) neither continuous nor derivable atx =0
(c) continuous butnot derivableatx =0

(d) none of these

.'If_f{.t)iscmﬁnum_:satx=ﬂanﬂflﬂ}=2,ﬂmn
X
jj’(u}du
lim 0-———‘ is
x—0 :
(a) 0 M) 2 (0 f@  (d) noneofthe:

T



http://www.novapdf.com/

OBJECTIVE !'“THEM&TH;E
35.54 e et
Then, f(x) is continuous at x = 4 when
13_:23,2"1[,1‘1-{].1 (a) a=0,b=0 ) a=1b=1
27. If f(x) defined by f(x) = l—x i b b pdq il
A f ion f(x)= (cos x)! "%, x# is continy
= 0
then f (x) is continuous for all 35. If the funchon | _k i i
e 1 =), then the value of kis

) xexceptatx=0
{c) xexceptatr=1
(d) xexceptatr=0and x=1

1-sinx log sin x --——,x#‘-E
28, 16f(x) = (m-20P  (log (1 + 72— drx +2%) 2
-k' F x=?2:
is continuous atx = /2, thenk = ] :
1 i o =2k
@ -3¢ ®) —3 e S5 (d) -5g
29, The set of points of differentiability of the function
f@) = __._1;;4__‘-_‘]%-_1; forx=0
(1] , forx=0
is
(a) K ®) [0.=) (c) (==0) (d) R-1{0)
30. The set of points where the function f(x) = lx=1| iz
differentiable is
a) R (b) R-{1] (c) R-{-1) (d) R-(0}]
31. Iff{x) =(x + 1)™" " be continuous at x = 0, then f (0) is equal
fo
fa) 0 (b) 1/e {c) ¢ (d) none of these
log (1 +ax) - log (1 - bx) x20
32, Iff(x)= i
* #, I=B
and f(x) is continuous at x =0, then the value of kis
{a) a-b (b) a+b
(c) loga+logh {d) none of these
I
&1’ x‘n
S|
33. The function f(x) =
0 ¢ 3':“

(a) is continuous at x=0

(b) is not continuous at x =0
(c) isnotcontinuous atx =0, but can be made continuous

atx=0
(d) none of these.
[I:P:I +a, x<4
34. Letf(x) = 1 a+h , x=4

An evaluation version of novaPDFE was used to create this PDF file.

a7.

(a) 0 ®) 1 (@ -1 (d) e

. Letf(x)= | x|+ x=1 |; then

(a) f(x)is continuous atx= 0,aswellasatr=1
(b) f(x)iscontinuous atx = 0, butnotatz =1
(c) f(x)is continuous at x=1, but notatx=0
(d) none of these

W -5 +4
_______ L o RS )
[e-neE-a1° 7
Let f(x) = 1 B xr=1
12 e
Then, f(x) is continuous on the set
(a) R (b) R~-1(1}
c) R-2} (d) R-1112}
sin(@a+1)x+sinx 20
x &,
 Iffix) = c , x=0
b Vx 4
is continuous at x = 0, then
=y e | s e Ay S
{a) a= z,b—ﬂ.r—z b) a= 2,11—1,4:— >
() .a=-§,bc— R-lm,.:=% (d) noneof these
[AIEEE 2011]
mx+1 xg%‘ |
- IEf(x)= niacuntinunusatx=;, then
siny+mn, x>
2
(@) m=1,n=0 (b) m=£i!!+1
_MmR n
() n==5 (d) m=n=7
. The value of f (0), so that the function
Val—ax+22 —Va? + ax + 32
f = va+x-Ya-x
becomes continuous for all x, given by
mﬂafz {b} ﬂl.i'?.
(© a2 @) -
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41. The function

3555

L o | x| =1

2 ok
f@ =1z =t s laomang,

[ |

ia) mdisc[:mﬁnuﬂus at ﬁnilel:,.- many points
(b) is continuous everywhere
{c) is discontinuous only at x = 1:1 ne Z-(0land x=0
(d) none of these
42. The value of f (0), so that the function
@7-201"-3

Adlsryeyrrorrn e
is continuous, is given by
(@) % b) 6 (c) 2 (d) 4

43, The value off (0) s0 that the function
= ?,LGEL&L.'F_'"LUE_ o
e T
is continuous everywhere, is given by
=1 (b) 1
::::; 2% (d) none of these

44. The following functions are continuous on (0, 7)

T
(a) tanx (b) ;:[l smidl

.-..1 ; l]-:xiif
2531(%:), 2T x<n

v ; %
“fli:.:-:s-l-nx f {1_2
] ;E'ﬂn'[ﬂ*x} ,.g;x <h

B

et sl b AR | o W
flx)= 4| ¢ 20, then the value
45. 1ff ()3 -.J,-*.am[x} ¥ the functi

¥ =0, s0 that the function is continuous at x = 0is

@1
() ﬁ ’

b) -1 :
(d) indeterminate

D, geZ , which one of
x) = [t]Jand g (x) = {xz, YeR-Z Then

= _E* & ? | ;
g (x) exists, but g () i not continuous at ¥=1

(x) is not continuous at

R

47. Let f(x)=lim (sin x)*". Then, which one of the following

1 -
i incorrect 7
(a) continuous at x=mn/2
(b} discontinuous atx =5/2
ic) discontinuous atx=-m/2
(d) discontinuous at infinite number of points
48. Let fix) be a function differentiable at x=c. Then,

lim f{x}equals
I{a;cf ") b fig)
{c) ;r%E} (4} none of these
9. 16%im LELED oy finitely, then
@ fm f)=£(0)
®) im £ () =f (@
{©) Jim £ (x) does not exist
(d) xl::: f{x) may or may not exist
- xlogeosx g
50. 1f f(x) = (log (1+7) then
0 .« x=0

{a) f(x)is not continuous at x=0
(b) f(x)iscontinuous and differentiable at x=10
{c) f(x)is continuous at x =0 but not differentiable at
x=10
(d) none of these
51. Thefunctionf(x)=| x| +|x=1].,1s
{a) continuous atx= 1, but not differentiable
{b) both continuous and differentiableatx =1
{c) not continuous at x= 1
{(d) none of these

el et e
. h which one
52. For the function f(x)= 2 Ay 13 ;
I-T'ti, X<
nfthefuﬂowingisincnmﬂ?

(b) derivableat x=1
(d) derivableat x=3

(a) continuous atx=1
(c) continuous atx=3
xﬂﬁmi ] x#0

B3 Lelf0)= ,x=0

Then, £ (x) is continuous but not differentiable at x =0, if
(a) ne (0, 1] (b) n ni :]1, o3}
':.c} “E{-ﬂfﬂ] (d) n=

[
An evaluation version of novaPDFE was used to create this PDF file.
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35.56
: = 0
. Ifx+4 | v | =6 y, then y asa function of x is (@) -2 (b) _
{a) continuous atx =10 (b) derivableatx=0 () 2 (d) does not exist
63. If f(x) = [xsinnx]. then which of of the foligy, S
(d) moneof these incorrect? 98

© gfz-:: for all x

55. If f (x) = x” sgn x, then
{a) fisderivableatr=0
(b) f is continuous but not derivable at x =0.
{c} LHDatx=10is1
(d) RHDatx=0Dis1
56. The function f(x)= nie i"':-;—‘-t]-l, where [x] denotes the

1+[x]
greatest integer less than or equal to 3, is
(a) discontinuous at some x
(b) 'continuous at all x, but £*(x) does not exist for some
X

{c) f*(x) exists for all x, but £ (x) does not exist
(d) £ (x) exists for all x

:tzsm[;] . X=20

, then
0,x=0

57. Iif{x)=
(a) fand f* are continuous at x=0
{b) f is derivable at x =0 and f* is continuous at x =0
(c) f is derivable at x = 0 and f* is not continuous at x = 0
{d) f’isderivableat x=0

58. Thefﬂl]mwngﬁuu:hm& are differentiable on (- 1, 2).

ix 2 .
(a) I Hng.*}zdf “:,}J- ﬂ;ﬂ.m
Tl e °
-1+
Ecl;r H!Hzn'f (d) none of these

59. If f@)=Vx+2 27 =7 + \x~2VZ7=F, thenf (x)is i

ferentiable on
(@) (o= =) (b) [2, =) - {4}
(c) [2 =) (d) none of these
60. The derivative off(x) = | x [*atx=0is
fa} -1 (b) O
(c) does notexist (d) none of these

61. Hf’[x}:i(*.’; ~Vx+1 |then,
(a) f is continuous but not differentiable at x =0
(b) f is differentiable at x=0
(c) f is differentiable but not continuous at x =0
(d) f is not differentiable at x=0
2. The value of the derivative of f(x) = | =1 | + | x=3 |
atx=2is

(a) f(x)iscontinuousatx=0
(b) f(x)is continuous in (-1, 0)
(c) f(x)is differentiable at x=1
{d) f(x)is differentiable in (-1, 1)
64. The function f(x)=1+ | sinx |, is
{a) continuous nowhere
(b) continuous everywhere and not differentiable ay i,
finitely many points
(c) differentiable nowhere
(d) differentiable atx=0

1 , x=0
65. 1if(x)= :':

l+sinx, HSA'L:E

then derivative of f(x) at x =0
(a) isequaltol
(c) isequalto-1

66. Let [x] denotes the greatest integer less than or equal to x
and f(x) = [l.far'll2 x]. Then,

{a) im f(x) does not exist
X =

(b) f(x)iscontinuous at x=0
() f{x)is not differentiable at x =0
d) =1
67. A function f:R—R satisfies the ti
_i{: ;yi:ﬁ{:;’]f{g}ffur all x,ye R and f{;};et??grj:{{
: X) is differentiable at x = {0y =
s able at x =0 and f” (0) =2, then
() _f(r} (b) —fi(x)
(€} 2f(x) (d) none of these
ﬂfllﬂlf(x} be defined on R such that f(1)=2, f(2)=8 and
.Lt‘n‘:fﬁéiuﬁ+kuv-2vzfﬂrall u,ve R(kis a fixed con-
() f(x)=8x M) flx)=8%
» E,; {{-':':_.I (d) none of these
2 X} be a function satisfying f(x +y) =
oy y)=f (x)+f(y) and
fx) =xg(x) for all x,ye R, where £ (x) is continuous.

"

(b) isequal to 0
(d) does not exist

@) frx)=g’ ()
(©) f'(x)=g(0)
ax’-p | x| <1

is differentiable at x = 1, then
T;l' T [ o

) f(x)=g(x
(d) none of these.

70. 1 f (x) =

An evaluation version of novaPDFE was used to create this PDF file.
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ey 1 =1 3
(Ea=getsy bras z*“‘}é 78. Let f(x+y)=f{x) fy) and f(x)=1 +(sin 2 x) g (x) where
S h ] & (¥} is continuous. Then, f (x) equals

() a=b=7 Sk @) fg O (b) 2f(x)g(©0)

. lff{x} = t,l' = Iﬂ) ¢ (x} a“d ¢ {x} is Cﬂl'l.tinl.l.ﬂLL‘: aty= ,'I'u' theh l.-.':-} 23 l:ﬂ:' (d.' none of these
Py s el [JEE (WB) 2007)
@ ¢ ®) ¢ (xp 79, !.et g {x}'ue.thn inverseofan invfrlibie fanction f (x) which
ed ) (& e o s 15 differentiable at x = ¢, then ¢ \ j" (c})equa.ls

72. Itf(x + ) =f () f@)forallx, y € R,f(5)=2,f’ (0) = 3. Then
f*(5) equals

(a) 6 (b) 3 €) 5 (d) noneof these

[AIEEE 2002]
73. [;Btf(-t+yl =f{x) f(y) for all x,ye R If f (1} =2 and
f(#) =4 then f" (4) equal to

(a) 4 (b) 1 (0) 1/2
74, Letf(x + W) =f(x)f(¥) forall x, y e R.
..W-ﬂﬂatf (3)=3and f (0) =11 then, f* (3) is equal to
{ﬁl\:ﬂ (b) 44 (c) 28 (d) noneof these
?5.[.&!(1""5'} = f(x) + f(y) and f(x) =:r23 (x) forall x,y€ R,
where g (x) is continuous function. Then, f* (x) is equal to
@ g B 2O ©gO+g® (@O
miﬁ’fml?ea function satisfying f (x + ¥) = f (x) f(y) for all
xyeR and f()=1+xg(0) where :i_r.nug {x)=1. Then,
f'(x)is equal to
) ¢ () (b) ¢ (O f() (d) noneof these

ot e +9) = £(x)f () and £ (x) = 1418 () G (), where

(d) 8

) 9.

' (b) 13. (b) 14. ()
| (b) 20. (b) 21 (c)
® @mmmg
31 (@ 32 (b) 33 () 3% (@) 35
ﬂ E)) 39, () 40. (0 4L (9 42 ©

@ 3.0

(@) 10. (b) 11. () 12
) 17. () 18. (b) 19
o 24. (b) 25. (a) 26

mhle function such tzhat
) =g (), h @)= u"{lezi- g1~ If

Purchase a license to generate PDF files without this notice.
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(a) () (b) f’Ji_'.c_} (€) (&) (d) none of these

80. Let z(x) be the inverse of the function f(x) and

fix)= 1_+L:r_3 . Then, ¢'(x) is equal to
i
@ —— ®) -—( )j
1+{g(x) 14| f(x)
()]

@ 1+(@)

x"si.n[l'] Jxwl
o is continuous and

] o x=0

) 1 +[g {x}]
81. The function f{x)=

differentiable at x=10.if
{a) ne (D, 1]
(c) ne (=)

(b) ne [1,=)
(d) ne (=10
[JEE ( Orissa) 2002]
82. [f for a continuous function f, f(0)=f£(1)=0,f" (1) =2and
y (x)=f (¢") ¢/ ¥, then ¥ (0) is equal to
(a) 1 b) 2 (c) 0 (d) none of these
83. Let f(x) bea function such matf{x+y}=f{x}+f{§,t} and
flx)=sinx g(x) for all v,y e R. If g (x) is a continuous

x—0 function such that g (0) =k, then f* (x) is equal to
(b) ab (c) a/b (d) noneof these (a) k b) kx () kg(x)  (d) noneofthese
Answers
: (d) 47. (2) 48. (d) 49. (@
e, 7. (a) 43. (d) 44. (b) 45. () 46.
2. 3.0 4 @ 5 (d 6 (0

s0. (b) 51. (a) 52 (d) 53. (@) 54. (@) 55 () 36 (d)
57. Ej 58. (¢) 59. (b) 60. (b) 61. (b) 62. (b) €3. (©)
64, (b) 65. (d) 66. (b) €7. () 68. (@) 69. (©) 70 E?
7. () 72 @ 73 @ 74 @ 75 (@) 76 () 77 (d)
78, (b) 79. (b) 80 () 81 (c) 82 (b) 83 (a)

CHAPTER TEST

(), (c) and (d) out of which only one is

correct. Mark the correct choice.

i =f(x) (i) flxy=1+x3() loga, whe!
frﬂ}{{:n;ylsz; [xf} E?LThen £ (x)is equal to

x=0
(a) loga () log gl @
| these
@ log(f@) (d) none of
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. 2
R y Az-B ,xs1 (a) a=log b b=2 (®) b=log.a,a ﬁ
: nction f(x)=1 3x l<x<2
! . s B B=2 (d) none of these
B2 A a3 e} a=log, 5

11. Letf(x) be an even function. Then, f* (x)
(b) isan odd functipn
(d) none of these

be continuous at ¥ = 1 and discontinuous at x =2, then
(a) A=3+E,B=3 (b) A=3+B,B=3
[c) A=3+B {d) noneof these

4 Iff(x)={]x |- |x-1 |;2.thcnf'[x‘1equais
| {a) O forall x
®) 2{|x|=-]x=11)

{a) is an even function
{c) may be even or odd
12. Let f(x) be an odd function. Then, f* (x)
(b} is an odd function
{d) none of these

{a) is an even function
{c) may be even or odd

©) Oforx<Oand forx>1 (% |
4(2x-1forb<x<l I.u'ﬂT' x2i
! | Wt
(d) Oforx<0 13. Ifa function f (x) is defined as f (x) = {
f2x-lkrx=0 o el

5. 1f the derivative of the function

fo)= ar+h ,x<-1 then
b tar+d - k2=-1 {a) f(x) is continuous at x =0 but not differentiable 3

is everywhere continuous, then x=0
(a) a=2,b=3 (b) a=3,5=2 (b) f(x)iscontinuous as well as differentiable at x= ¢

(c) a=-2,b=-3 (d) a==3.b==-2 (€) fix)is discontinuous at x=0

6. Let fand g be differentiable functions satisfving ¢ (a) =2,

(d} none of these

£ (a) = band fog = I (identify function). Then, f* (k) is equal ey
to 14. Thetunctionf(x) = [x] cos ( e ] 7, where [ | denotes the
(a) 1/2 {b) 2 (c) 2/3 (d) noneof these =
_ _ greatest integer function, is discontinuous at
7. The set of all 2 i G
. ﬂ. points, where the function £ (x) 5 x] " )allx (B). allinteger points
gﬁiﬁfﬁlm is o {c) nox (d) xwhich is not an integer

15. Let f(x) be defined for all x>0 and be continuous. Let

Edj t_w,‘l}'h.)‘{—l,w} x
fixy :;.autisfyf[ij-r ] = f(x) - f(y) for all x, yand f (¢) = 1. Then,

(€) (=== 0) (0, )

B. Letf(x)= Em]—l:;: f: » where [x] is the greatest integer less
than or equal to x, then
(a) f(x)is not differentiable at some points
{(b) f’ (x) exists but is different from zero
fc) f*(x)=0forall x
(d) f*(x)=0but f is not a constant function

' 2+ b b#0,x<1
9. If(x)=1" TR
J”I'} {hr;'i-ﬂ'x'l-ﬂfx:’l
Then, f (x) is continuous and differentiable at x = 1, if :

(a) fix) iﬁbouﬁded (b) f{\li—}ﬂ as x—1

(©) sfix) > lasx—=0 {d) fix)=Inx

16. The function f{x) =max {1 ~x), (14 2),2) , x & (= ==, =), is
(a) continuous at all points
(b) differentiable at all points
(c) differentiable at all point exceptat x=1 and x =~ 1
{d) continuous at all points except at x=1 andx=-1,

e S ey
=&c= =t 17 Let [I} =X -
10. If the function § Lo ;vme
P xsinf=| x=0
: ‘ | sinx| n flxy= ['T}
1+ | sinx || . =z <x<l 0, x=0
@)= . o i i
(a) g is differentiable but ¢” is not continuous
oy - (b} g is differentiable while f is not differentiable
ptandz ; ﬂ{x‘"E (c) both fand g are differentiable

(d) g is differentiable but ¢” is continuous

An evaluation version of novaPDFE was used to create this PDF file. '
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CONTINUITY AND DIFFERENTIABILITY

18. I f(x)= —; x - 1, then on the interval [0, x].
1 T
(a) tan [f(x)] ﬂﬂﬁf{?} are both continuous
(b) tan [f (x)] and ﬁ i e
(c) tan [f()]and f " (x) are both continuous

{d) tan [f{:c]] 5 continuous but f{l}} is mok

19, Ifx + | v | =2y, then y as a function of x is
(a) not defined for all real x
(b) not continuous at x=0
(c) differentiable for all x

(@) such that 5 = % for x<0

20. At the point x = 1, the function
r-1, l<x<ew
f&)= { =1, —e=<x=l
(a) continuous and differentiable
(b) continuous and not differentiable
(c) discontinuous and differentiable
(d) discontinuous and not differentiable

: sin(1/x), x=0
21. Thevalueof k whchmnkes-f{sz{ il i

continuous at x =015

(b) 1
(d) none of these

(a) 8
() -1

X
2 16f(x)=] | ¢ |dt x=~1,then
' =1
{i}fandf’arecmﬁnumlshrx+1:vﬂ
ﬁi}fﬂ:mﬁnunus,butf'iantaniurxﬂ >0
(¢) fand f’ are continuous atx=ff'l
{d} figéﬁnﬁnunu_satxﬂ}butf’lsmtsn _L
23, The value of the derivative of | y=1|+|x-3|atx=

15
(a) - (b) 0
E:;; : (d) not defined
)2 o ]
2. IFf() ={1 +;:in: e E ;x /2’ then atx
the derivative f* (x) is
@)1 () 0 ‘
() infinite (d) does not exist

~|lx-1

X
25, Leta function f (x) be defined by f()="""x

Hable at x =0

(d) differentiable at¥=1

« then

(b) discontinuous atx=1

35.59

. |lcosmx], x<1
6. If f(x)= |x=2] ., 2>x21 " then f (x) is

(a) discontinuous and non-differentiable at x=—-1 and
vl

(b) continuous and differentiable at x=0
(c) discontinuousatx=1/2

{d) continuous but not differentiable at x=72

27 Ify=f(x)= 1 where #=—- then the function
wen-1 x=1
is discontinuousat x =
(a) 1 b) 1/2 (c) 2 dy -2

28. If f(x)=[¥2 sinx], where [x] represents the greatest in-
teger function, then

{a) f(x)is periodic
(b) maximum value of f (x) is 1 in the interval [- 27,2 =]

nR_m
(€) fix)is discontinuous at x="5=+7 +N € Z

(d) f(x)is differentiableatx=nmne Z
29, The number of points at which the function

flx)=|x=05]|+|x-1]+tanx

does not have a derivative in the interval (0, 2), is

{a) 1 b) 2 {c) 3 (d) 4
2z
TJ._.‘{ l‘ yoxz=0
30. Consider f(x)=
0 » x= 0

(a) flx)is discontinuous everywhere
(b) f(x)is continuous everywhere
{c) f' (x)yexists in (-1. 1)

(d) f*(x)existsin (- 2.5

31. 1ff’(a)=2and fla)=4, then:i_l':'tfj-{‘ﬂ:_)‘_—__iﬂxl equals
(b) 4-2a

{d) none of these

(a) 2a-4
(c) 2a+4
32, In [1, 3] the function [xz +1], [x] denoting the greatest
integer function, is continuous
(a) forallx :
(b) for all x exceptat four points
(c) forall exceptat seven points
(d) for all except at eight-points
33. The function f (x) defined by

log {12-11+5},%{x{1 and x>1
fx) = 4{1:—3: .
i 1 tx =1
(a) is confinuous a , ’
) is discontinuous at X = | sincef (17) does not exis

| An evaluation version of novaPDFE was used to create this PDF file.
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OBJECTIVE MATHEMATIC l
o (b) 9 {c) 16 Te
! : ; e 5t (a) 12 ¢
' () is discontinuous atx = 1sincef(17) does not exis 52, The function f(x)=a{x+1]+blx— 1], where [x] is the
: though f(17) exists . . greatet integer function, is continuous at x = 1, if
(d) is discontinuous atx = 1 since neither f (17) nor @) a+b=0 (b) a=b
S} exists (©) 2a—b=0 (d) none of these

i 34. 1f £ (x)= Min [tan x, cot x}, then
i (a) f(x) is not differentiable at x =0, /4, 51/4
(b) f(x)iscontinuous atx=0,7/2,3%/2
=2
© [fdx=1nvZ
0

(d) f(x)is periodic with period g

35, Iff(x) = sinfu[‘z:x; !then
(a) domainof fx}isxe (-3,2)
(b) rangeof f(x}isy e (-1, 1}
(¢} fix)is continuous atx=0
(d) the right hand limitof y = (x - 3)f(x) at x=—-31s
L]
36. f(x)= l[x]rI in-1<x<2is
{a) continuous atx=10
(b} discontinuousatx=1
{c) not differentiable atx=2,0

{d) all the above
1-|x| =
37, an:|=l e l,rl'lenf{llt]}i.:-:
j IR |

(where | ] represents the greatest integer function)
(a) continuousatx=-1

(b) contimuousatx=0

(c) discontinuous atx=1/2,1

.' (d) all the above

38. Let f(x) = [x] + vx - [x], where [x] denotes the greatest in-

teger function. Then,

(a) fix)is continuous on R*
{b) f{x)iscontinuous on R
(c) f(x)is continuous on R - Z
{d) none of these

39. Letf(x) = [2¢ - 5], [ ] denotes the greatestinteger function.
Then number of points in (1,2) where the function is

disconbnuous, is
(a) 0 (b) 13 {c) 10 (d) 3

40. Given that f(x) is a differentiable function of x and that
F00)-f@)=f (@) +f () +f (xy) -2 and that £(2) =5. Then,

£(3) is equal to
(a) 10 (b) 24
(c) 15 (d) none of these

41 If fx+y+2)=f() .f@) .f @) for all x,y,z and f(2) =4,

£7(0)=3, thenf" (2) equls

43. The function f{x)= (£ -1) |x*=3x+2| +cos(| 21 is noy
differentiable at

(a) —1 (k) 0 (e) 1 (d) 2

J+x, D=x=2
%If{{xiz 3_":“ 2{‘;53

then the set of points of discontinuity of g (x) = fof (x), is

(a) (1.2} (b) {0,1,2)
(c) {01} (d) none of these
45. The number of points of cliﬁclontim:it}r of the function
f{I}=E-| I_i i
(a) 4 (b) 3 {c) 2 (d) 1
46. Iff (x) be a continuous functionand g (x) be discontinuous,

then
(a) f(x)+g (x) must be continuous
(b) f(x)+ g (x) must be discontinuous
(c) flx)=g (x) forall x
(d) none of these
47. The set of points of discontinuity of the function

e

Fix) = lim = ;s me £ is
H=Fo= X #
{a) (1) () -1
© {=1,1 {d) none of these

48. Iif{x)=| ¥ —4x+3 |, then
@) ff(=—1landf’(3)=1
(b) f*(1)=-1and f’ (3) does not exist
() f* (1) does not exist and f* (3) =1
{d) both f"(1)and f* (3) do not exist

49. The function f(x)=x- | x— 2> |.—1<x<1is continuous
on the interval
{a} [_14-11
) FL,0u©.1)

(b) -1, 1)
(d) 1L0w(01)
50. lff(x)= ¥ %{Iﬁ'g,u}",n}ﬂ,a 20,
=0
thenatx=0, f(x)is

(a) everywhere continuous but not differentiable.

(b) everywhere differentiable

() nowhere continuous

(d) none of these
v ] g :
51. Iff[:_:}z.\"+1+i“+u+ﬁt+“.,tﬂuthmatx=ﬂ.fmﬁ
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i

(a) continuous but not differentiable

3561

(b) differentiable 36. lfili_n}f =1 =In_|: =g and lim f(x)=m= lim g (x),
« ' =g T=hd

(c) continuous then the function f (x) g (x)

(d) none of these

52, If a function f (x) is given by

thenatx=0, f(x)
(a) hasnot limit
(b) is not continuous

(c) is continuous but not differentiable
(d) is differentiable

.....

57.

(a) is not continuous at x=a

(b} has a limit when x — g and it is equal to Im
(¢) is continuous atx=a
(d) has a limit when x — a but it is not equal to Im

| n
vzee (08 BN el
"f{x} - :!{ruz} m[I—Z] lx 1 t' ¥+ 2
l -1 N et
then the set of points where f (x) is differentiable, is

{(a) R (b) R—1{1.2} (c) R-{1} d) R- (2
. ] 0
5. Thefuncton s 101 = 3,7 155 e
1—21+3I2-413+..‘tnn

flx}'-'{ . R

nxE=1 .
i5

(a) both f(x) and (1=l ) are differentiable at x =0

(a) continuous and derivable at x=-1

(b) neither continuous nor derivable at x =1
(c) continuous but not derivable at x =—1

(d) none of these

() f(x) is differentiable butf( |x| }is not
differentiable at x=0

(c) f(l.tljis differentiable but f(x) is not

function differentiable at x=0
. 2—(~L +1} (d) bothf(x) am:lf[iﬂ)_amnutdiﬂerenﬁableatx=!].
(x+1) T . x#0 s 59. Let a function f (x) be defined by
f®) 0 x =0 f3) = {x, xeQ
(a) continuous everywhere m”;!ji;xe R-0Q
(b) discontinuous at only one point :

(c) discontinuous at exactly two points (a) everywhere continuous

d) none of tt (b) nowhere continuous
[dj T' ih] BT (¢) continuous only at some points
S&Iff{x) = i-_ 1 el (d) discontinuous only at some points |
" i 60. If for a function f(x),f(2)=3, f’{2}=4;t|1€ﬂxhiﬂ: I
thenatx=1,f(x)is

| differentiable where [] denotes the greatest integer function, is

(b) 3
i (@) 2 .
(b) differenti Hinuous 0
.:_{b:r::s.aﬂermuabll:ﬁutn: con t;;hle o bl
(¢) continuous but not Ffe:rm. ;
:hﬁiizlnéiﬂlér.cmtinuuus noT differentiable
e Answers

34, (a) 35. (a) (c) 36. (d) 37. (d) 38. (b) ;:: i
20, () 4. () €2 (@ B (d) 4. (a) :51. {;}; !
47, (c) 48. (d) 49- @ 50, (b) 51. (d) o m:
54, (b) 55. (d) 56. ®) 57- (c) 58. (d) 59.

L {b.'f 1 B @ £ SO @ 7. @

O 8@ 10 @ 126300
%’m 16. @), () 17. (a), (b) i5 26, (©)
() 2. @ 2 @) B0 2% @20
%ﬁlﬁ- (© 29. () 30. () 31 s )

; 5 er md Wﬂ“a
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DIFFERENTIATION

le or derivable function on [a, b].

wch point ¢ € [a, b] we obtain a uni-

, the derivative f(c) of flx) at x=c.
veen the points in [a, b] and deriva-
Jes a new real valued fu nction with
a subset of R, set of real numbers,
1 [a, b] is the value of the derivative
his function is called the derivative
vith respect to x or simply differen-

ted by f(x) or Df{x) or Ed:E (f(x))-

+h) —fx) 16

h
:f’-)h—_-ﬁﬂ (i)
tive of a function f(x) is also called the
¢). But, we shall be using the words
nly.-
ve of a functionata pointx=¢ gives
to the curve y=f(x) at the point
is not differentiable atx=¢ u?nt:,r if
er point of the curve ¥= fix) i.e. the
< direction at point (¢; fie))-
es of some standard functions:

(ii) %{E}q’
e 1
(iv) Eﬂﬂ&x]—x

(vi) - in 0 =0

é\ﬂriﬁaluation version of novaPDFE was used to create this PDF file
ase a license to generate PDF files without this notice. .

e —

{(xiii) di(n:m"x;= - 1 _ﬁ,—]{ x=1
i 1=

R

(xiv) ?{tan x)= X<
¥ 1+
d =1 1

{xv) —=(cot” X}=———
dx 1+x°

2 Axiz]

i -1
(xvi) = (sec x) =
dx 11'1:']1'2-—1
(xvii) ii-[cosec"ix}s—-—iy]?—.ixl;-l
dx fxd -1

2. FUNDAMENTAL RULES FOR DIFFERENTIATION
Differentiation of a constant function is zero.

THEOREM 1
d
i =7 (©)=0
THEOREM 2 Let fixybea differentiable function and let ¢ be a con-

stant. Then ¢ - f(X) is also differentiable such that

d
i-:; fefal =¢ E;cf,fir]}

derivative of a constant times a function is the constant
tive of the function.

flx) and g(x) are different
ifferentiable such that

That is the
pimes the deriva

THEOREM 3 If
fltg (x)are also d

-;;"f{x}ig[xﬂ = %(ﬂxl)i —:ii;;(g lﬂ)

. derivative of the suit o difference of tieo functions is the

That is t ve of the Sur ¢
<ym or difference of their derivatives.

- . rocan 4 (Product Rule) Iff (X) and g (X
is also differentiable sucht

iable functions, then

) are two differentiable
hat

J d Py e A | L-—d" &3 - g{x]‘
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EXAMPLE 88 Ify" — x¥ = 1, then the value of Y ot =145

(@) 2(1-log2) (b) 2(1+log2)

5T 3 o=
! y) = sec (sec N1 4 )=N14 x*

y =sec (tan
d_ =z (4) L
I-h.' b _H‘"‘l Jxa ] vz

(c) 2-log?2 1) 2+log 2 ;
m}m {a}ug o i [AIEEE2012]  EXAMPLE 9% Lefy =cos (3cos~ x), xe [-1, 1], x=% r:. i I
SOLUTION We have, 1 s Py dyl : ; '
y'c.' g J_af 3 .[Il.:i 7 {1’} {.1‘ =1} T 2 + X &E.'-l. J’tl‘ih‘.l':l‘lI
= E,I'h#;_u_‘_ylﬂg £ 1 (ay 1 (k) 2 {c) 8 (d) 9
Di.ﬁl,!l'l!ntiaﬁng with respect to x, we get Ans. (d) ] EE (Main) 3“1-‘5]
F{ # +1os.=r{—1?( .!-"mgu-‘f'} SOLUTION We have, .1! -cos (3 cos™ ' )
v dx
6 ;_f‘l; ‘%mnﬁ cm IJ-
Putting x =1, ¥ =2, we get = S
2 y = —_— -
[Ed. +I°51J 0+2) =0 = -q'l_,.tfir}.:jsinﬁn:uﬁ 1%)
dy >
= = 2=2og2 — 3
dx o8 e ,i,rﬁf Vi- ‘I—‘" 3cosBeostayx- 3
EXAMPLE 89 [fy=sec(tan” ' x), fi:md. at x=1is equal to “_i : 2 i i
1 = = —.r:;"l ‘F'z]t P__ L
(a) :E ®) 5 {c) 1 (d) ¥2 % dx* :
Ans. (a) DEEMaim2013] 5 2@y Y
- 1
SOLUTION We have, ¥ d .
EXERCISE

This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (chand (d) for its answer, out of which only one is correct,

Lify = =4[ 2 then é_f
¥ = cos [ +:"‘]
-2
(a) i+xzfﬂrau.r b) - +sz-:}r all |x| >1
(c) 2 ~for |x| <1 (d) none of these
T

Fd &
2 Ifx = I,, W:ﬂ, ﬂ'len-d—t:z"—':s
(a) 2y (b) 4y (c) 8y
3. Iff(x) = Va? = 2x + 1, then
(a) f'(x) = 1forallx (b) F {x) =-1forallx<1
(c) f*(x) = 1forallx21 (d) none of these
4. Iff(x) = V1 -sin 2x, then f’ (x) equals
(a) —(cosx+sinx), forxe (n/4,n/2)
(b) cosx+sinx,forxe (0,n/4)
(c) - (cosx+sinx), forxe (0, n/4)
(d) cos x—sinx, forxe (n/4,1/2)

. 1£f(x) = [ ~5x+6|, thenf’ (x) equals
(a) 2v~5 for 2<x<3 (b) 5-2x for 2<x<3
(c) 2v-5 for 25x<3 (d) 5-2x for 2€x<3

(d) 6y

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

. ll‘.?:‘.!-th_l,r2 = a*and k= 1/a, then k is equal to

i 1 A
{(a) "“Ul_" b "u—l-;—';
Vl+y & V{1 + ™=y
2y Tl
© 2L @i
V14472 } 21 + 2

7. lif(x) = sinx and g (x) = sgnsin x, then g (1) equals
(@) 0 (b} —cosi (¢) cos1 (d) noneof these

.I-Ej_ -_Ix
BRI

(b) -1

8. Ify=sin « then the value of I::-T is
£l

(@) 1 (c) 0 (d) 2

[CEE (Delhi) 2006]

then dy

:ix

9, Ify=cos™ (ZCGE ‘:13351n1]

(a) zero (b) constant =1
(c) constant= 1 {(d) none of these
10. Ify=x+¢", ‘hendﬁiﬁ
(@) & B -
1+
() -—& B
1+ 1+
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§4.75 p[x}s,ﬁf (42 =2 F (1)) dt, then F' (4) equals
] .

’ 64

{a) % (b). ? (c) % (d) ?'32

12. dez- =;.|.‘;} is a polynomial of degree 3, then
dfadyl

25NV el to

(a) P(x)+P"(x) b) P(x)

(c) P(x) P (x) (d) aconstant
13. [ff-pzi-:f*y,thenﬂ1E\rﬂlu2ﬂfg§atx=y=1’j5

{a) 0 (b) -1 {c) 1 (d) 2

oo S VieZ-1]

14. The derivative of tan % |Withrespect to

@18  ®Is @172 (@ 1

1[logler)), . —1(3+2logx) . Py

L lrsa _.(_l_ags(:-x-’))* [‘—“"ﬁ*} T

(@) 2 (b) 1 () 0 (d) -1

pEs . ﬂ'ﬂfﬁ-h@ﬁmir:ﬁfr" is
16. The expressionof 7 : r
n ®) v logy
@ i-ylogv gtngiss)
 Plogy e Y REY
ReH == @ {1+ylogxlogy)
A gjl—y:bgrlﬂgﬁ il +ylog
. v v [CEE (Delhi) 1998]

Purchase a license to generate PDF files without this notice.
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mLﬂ.ftx}=1i1-x#u,il,mmdmiv;tiveoffmmm ;

36.25

respect to xis
2 1 1 1
W—=X_ L el y
(1-x%7 e+AF | Q-xf e-2F
21 1Ey=£ﬂ“—"m~du=lugx,thengﬁls
.tﬂ'm_’x Fl -!_'t
(a) = (b) x ™
Vi-2
x e x ,_ﬁiﬂ_lx
© @ = —
Vi-2 -
22. Thedifferential coefficientof f (x) = log (log x) with respect
to v is
Dy ® EX (o) (rlogxy ! (@) xlogx
23, If yzu;-.*‘[—‘!—f;‘-‘—'l-},meny'{u]iﬁ
@ 3 () 0 (@ 1 (d) -1
[CEE (Delhi) 2003}
24, mamvaﬁvmfsin"[—w“”; 1=X | ith respect to x s
1 b=
& 1o 2 2V1-2
=" dy — -2
97 e
25, 1ff(x) = log, (log, x), then f" (x} is
e . log,a ﬁ_{l’ *
) x}?f;,x o xlog, x 0% ¢ log, 4
[CEE (Delhi) 1998]

26. The differential coefficient of f(log x) with respect to x,
where f(x) = log x is

= y L
@ jogx (b) (xlogx
(c) ;k.'.gi (d) xlogx
X
|CEE (Delhi) 2000}
d’ p .
27. 1622 /1= (s + 3+, then Sl is equal to
e x LS
(a) i (b) g () y (d) px
[AIEEE 2006)

- _ A s 1=5|latx=3.is
_gg,_.mvdueufdx(lr 1)+ 'l)

(a) -2 (b) 0 (@) 2 (d 4

An evaluation version of novaPDFE was used to create this PDF file.
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3‘5.23 e, — S5
3 4 xi
= 1 i 1 L i .
29, Ity =sec ‘[%}+sm ’(§+ then 3‘ 38. If f(x)=|1 =6 4| ,wherep is a constant, thep
' X - +] P
(a) 1 XEL 0 Yo () :
} [b} 3.+1 { ] ‘f' (f{x}} jB
[CEE {Delhi) 2000, 20[13]

b
30. Iff* (x) =sin (log x) and y = | [; t;3[ then gequals

{a) sin (log x). - l::lg.t‘

__1a 2x+3
(b) {3 > :lzﬁm [Inglﬂ—ix}}

(© sin {mg [;gg“

(d) none of these

. o e
3L I f(x) = (log, . tan %) (log,,, , cot x) 1itan 1[{-—-—}
2

4
then f*(0) is equal to

{a) 2 (b) 0 ©) 1/2 (d) -2
32. fy=x" ,ﬂ\enx{l-ylogx}ji'r
(a) »* (b) ¥ (© (@) 2y
[CEE (Delhi) 2000]
e dy :
33. Ifsin L-?.,.J,Z]_]agﬂ’ﬂ"mdeqMIb
2y
@ = b £ {c) = (d) £
y = ma Ve
34, Iy =sec-t[EAL) gt (V=1 oy
- vi-1)° Vr +1 dx
'v."'"+1 V-1
1
{a:l [b} 0 (} .] l:d} ?;-r_l

: sietai] 4, 4 d
35.-1fxz+_vz—r randr +y —r2+—-,thenx3y§equals

2
V) (b) 1 {c) =1 (d) none of these

-1 Vi+a+ 1-12 d

e Vi+2-V1-2 ey aet
@ — (b) nﬁ
© F=r @ -
; I’fy:f f{t}sm[k{r—t}}dr,ﬂlm£§+kzyequals
(@) 0 (b) y © k@ @ Bf@

An evaluation version of novaPDFE was used to create this PDF file.
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39.

41.

42,

. InQQ. 43,

(b) proportional to y
{d) a constant
[CEE (Delhi) 2000}

{a} pm;mrhi}!‘tal tf.‘:rz
(c) proportional to &

Iff(x)=x+2, thenf'(f{x]) atx=4,is
(a) 8 (b) 1 () 4 (@ 5

[CEE (Delhi) 2001

If 17 =ax* + bx +c where 4, b, ¢ are constants, then T &y
dx?

is equal to

{a) aconstant

(c) a function of ¥

(b) afunctionofx
(d) a function of x and y both

[fx=acos 8, y=bsin g, then fﬂisequaltn
dx
{a) - ‘:Slcme«: 8 cot' B (b) Efﬂﬁﬁﬁﬂ B coth
a
(c) -%—f’ cosec” B cot B (d) none of these
i
I££(1)=1and f’ (1)=2, then lim {}J equals
x -1
(a) 2 (b) 4 ) 1 (d) 1/2
[AIEEE 2002)

- It variables x and y are related by the equation

i dy

1
x=1 = di, then
£ N1 +9 2 dx
1
(a) — V1+9 12214
e ®) V1+9% (o) 149 (d) -

149y

is equal to

dy.
—= i5 equal to
dx’

(@ V1+9y* () "_J.l_li;_yz (c) 9y
+

(@) 5y

45. The differential coeificient of 9815 Coser s

2108y, (cosec™ ' x)

@ ——— ——i

i ¥ a
cosec” ! ¥ x;I-Irz—l 810
) _J%m{m %) i

|
cosec ' x I:rI‘Jr'"—l S
(c) ‘ahgm{cfc ﬂ+ 1
osec ¥ | x | '\[:rz*—!
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hz[;] 53. Ify= sin-![_ Sinasinx .
46 1f f(n=tan' +tan} [3+2log x {l—-m@ushtx]*ﬁm!ﬁﬂ]ls
log (e 13} 1-6log 1-]' then
':ﬂ} 1 {b] 2 tan o
dy.
E;Em (©) (1/2)an a (d) since
[ﬂ} m—? iﬂos .'-\-']"i' [:b] 0 54. 1f ¥ = ]Dgxg"l{?'.f?—sxf”: mm%i&equaltn
(€) /2 (d) none of these (@) 1o 4x-5  2xy
( +4}.{ o —+--}
47 [fy:giu:u+ms:fa+ﬂj+25inqﬁn-5.mm+ﬁ} i . 7 -5x+1 44
&y e B — { _ 14x-5 2:@1
o log, (2 +4) |72 -5x+1 2 +4
sin® (e + B _ x-Sy
ta}'mm;:l (b) cos (e +3 f) ch s 5x+1‘j{r2 4 - 5x+1l
© 0 (d) none of these (d) . { i 1‘“"53'?}
48, 1fy'=cos 2 c0s 3., theny, is equal to log, @2 ~5x+1) |2 +4 7:2-5x+1
L 9 £
' 2 SABE] She ody
- v=asinl 4+ sin2t, then the points for which =0
e & nm 3x+nm 2 di?
{Ip]ﬁ*mn(21+ 5 ]ms[——-—z ] are given by
5 atud & 4 20
1%%5{5%"“(5“%)"”[“%]] @an=n S ®) cost = - 5%
= of (c) ant =a/h {d) none of these
{d) nonie of these
‘ﬂgﬂﬁﬁ'ﬂ-ﬂm‘l{e‘?ﬂ,mm;' {ﬂ]lﬁ 56, “y:dx.p‘\’y*.ﬂxq-\fy{-,"w ,Ihmﬁiisequ_altﬁ
AR __1
& (@) 2rx ) —L=x
@ E+1 i -2x 2y° -2y - 1
: 4 _ (c) ifi (d) none of these
, then f* (1)~ 2/ (x) + 3 3£~ (0)s equal 2/ -x
57 . If x=explmﬁ"[£:x-1x—2],ﬂ1mgequa]
o © @AHE @&
a) 2x1+tan (log, x)| + x sec” (log, %)
®) —( ﬂ)z (e) 2x [1+ tan (log, )| + +” sec* (log, %)
X —
(d) a@-a) (@) 2¢[1+tan log, )]  sec o )
L s T | W —1\1_1_2-‘-“ |
6+5bc0s28, 58 EE.{”“ [c.m e il
' 1 1 -
‘ "%‘;ﬁﬂ {a) -1 ®) 5 © -5 (@ 1
e L s
nb="rur- (@) siny (b) —xcosy
©e (d) siny-xcosy

An evaluation version of novaPDFE was Uséd to create this PDF file.
Purchase a license to generate PDF files without this notice.

I'm



http://www.novapdf.com/

e

OBJECTIVE MATHEMATIC.

e T . 22 T
¥ .- fc) == {d) -
60. 1f Y1 -2° +¥1 —4* =a(’-y)and (a) 3 e i 3
d-’"'_f{x y) "||I -ﬁ sthen fix. ¥) =
Answers
i 5. 6® 7.0 36. (d) 37. (0 38 () 39. (b) 40. (3) :‘; {Z} 42, ()
;: i : f:: 1§- :b': 1:' :{:;}I 12 () 13 (b) 14 (®) 13, (b) 4. () 45. () z ‘E; :i' (;j} 5t :b}} ‘:: ‘f-bf
15. :;: 16. © 17, ) 8. () 19. (O 20. (@ 21. (0 50. {_“'3 :;' :E'; ;;“ :;: = Eb; : ' - (d)
zz (c) 23. (a) 24. (a) 25. (a) 26. (b) 27. () 28- (b) 57 {a) 28
. {c) 30. (b) 31 (a) 32. (b) 33 (d) 34. (b) 35. (b)
CHAPTER TEST
Each of the following questions has four choices (a), { b), (c) and (d) out of which only one is correct. Mark the correct choice.
1. Iff(x) =log, (log. x), then f* (x) at x=¢, is 8. Iff{x)=(1 - x)", then the vail:::'ﬂf
1 [ o 0) =
G by 1 © &3 fO+f @+ 50+ L5
n—1 ]
2 Ife¥ + xu = ¢, then the valueaffi-z-lffnrx =0,is (a) 2" (b) 0 {C}': {(d) none of these
i 9, 1Ex\¢i+y+yﬂ+x=ﬂ,then&§ =
(a) 1/e m) /¢ (o) 1/ (d) e
e i (@), — el Y
3. ety + F**“a“‘ﬂ"—ng‘ql'ﬂls (1+%7 (1 +x) 1+ 1-x
s 1
: |=x+5and y=x"f(x), then the val
(a) 2/c G 22 g -ae HEMONY [r] x+5 and y=x"f (x), then the value of
' e
4. Hﬂxz+2hxy+byzz1,mgnd_zjequah n‘xﬂtx_ 1.is
d
1
W 4itb 2 (@) 0 ) - © @ 7
{a) {b) _
hx + b [ =
: 53'}3 i +by)2 11. Ify =sin 1oeti2 3 , then 63 is equal to
(c) i +ab_ (d) i~ ab 13 dx
':h-r"'bﬂs {ﬁx+by]3 {a) 1]— (b) ‘1;__1_
Vi-x 1-2
5. If f{z}=3irt{—[x]-:5},l <x<2 and [] denotes the © 3 :
b e (d)
et e o, e 95t = i
~1 11 = (log, x)
5 1 B
(@) @ o) 5(n/2)*° 12. Iff(x) = cos L e ]2\, then f* (¢)

{c) -5(n/ 2}“"" 3 {d) none of these

6. If f(xr) is a polynomial of degree n(>2) and
f{x)=f(o —x), (where ¢ is a fixed real number), then the

degree of f* (x) is
(@) n b) n-1
(c) n-2 (d) none of these
7. Ify=sﬁ1(10g,x),mmx’%+xj{i5 —
(a) sin (log, 4] ®) cos log, )
(€ ¥ (d) -y

(a) does not exi . 2
LES NOT exist (b) is equal to >

: 1
() is equal to 3 (d) isequaltol

13. Iy =sin"! (Vr—ax - \a—ax|, then ay is equal to

dx
(@) *—,}:— (b) sin Vx sin V&
[ ) ‘\.‘x {1 I:I (d) 0

An evaluation version of novaPDFE was used to create this PDF file.
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30
14, Letf(x)= o2+ 2)0 1 " {x!ﬁ:sa polynomial of degree 20, @) 3y -dx-1 ® Jy+dx+1l
where f " (x) denotes the n ™ order derivative of f(x) with 2y—3x+2 ) Ey +3r+2
respect to x, then the value of n is @ '*y 4x+1 @ ~4x+1
(a) 60 (b) 40 (c) 70 (d) 50 -3x-2 2_l,|r+31'+2
- - 3 P 1/4
15. If  f(x) = cos .:+cos [I+3]+Sm“’m["+§] and 24, ify*tng“l 'T] ir]zmn"x,thmgy =
5
] = a'JﬂlE“ ST gﬂfixj -
3[4] dx( J {ﬂ} {h} __-?2 i {:} : - . {d] _x
'l JL'2 1-x l+x 1-x'
(a) 1 () 0 dy _d
() -1 {d) none of these 25. 1f x = cos 0, y = sin 56, then (1 —xz}-";xz :fi =
16, Iff(x)=10cos x + (13 + 2x) sin x, then f " (x) + f (x) = (a) -5y (b) 5y (c) 25y (d) — 25y
(a) cosx (b) 4cosx 26. Iff: R — Risaneven functionwhich s twice differentiabl
() sin x (d) 4 sinx onRand f” (n) =1, then " (= n)

17. Iiforall x, y € R, the function fis defined by
f+f W) +f (¥ fy)=1and f(x) > 0. Then,
(a) f'(x)=0forallxe R () f @ <f"(1)
(c) f’ (x) does not exist (d) none of these

18. lif ()= hﬁju’%&% (1) =2 (Dand ' (1) =o' (1) =2, then
f()is

fa) 0 (b) 1

"{ci =] {d) none of these
Ig"'lltfm= arc tan (Ir _zx- x] ‘ thﬂ‘nf' {!] is EquaI to

f“] 1 (b) =1 (¢c) log2 (d) none of these

20. Letf(x)=2" " and g (x) = 2" + 2x log 2. Then the set of
points satisfying f* (x) > 8" (x), is
{ﬂl 1) (b) [0.1) (c) (0,==) (d) [0,=)
21, If y= log,lms4x|+|smx|, where 1= sec2x, then

ﬁatx:-—.:sequalbo

dx

= -63¥3 3
@ h“;f e Ol ey
S Eﬁ ‘E (d) none of these

2=
@W{@=4¢f!{4}= 1, then Ih_:!:'l*—?_l‘&,'l is equal to

(a) -1 ) 1 (c) 2 d -2
2. 122 -3ay r i+ x 42y -8 = n&\m—-"': =

(a) -1 (b) O (c) 1 (d) 2
27. Observe the following statements:

L Iff() = ax'l + b 2l ti'u.mff{i:l} = 1640 x° 2

d e ] De s B
s {m“ [1—13]} T 1+

Which of the following is correct ?
(a) [is true, but Il is false (b} BothIand II true

(c) Neither | nor Il is true {d) 1isfalse, butllisim
28, Ifx = Hﬁnl,y=e'cmr,ﬂien£%atx=x,is
1 1 2
= o Y
a) 2¢" (b) ze" (€) o (d) I
29. The value of :}i at x=gf where y is given
y=x"’m"+\E,is
(a) 1+3;? (b) 1
1 =}
© (@) 1- 5=

30, 1f2°+2¥ = 277, then ‘—;% is equal to

2+ 242
(a) 2 'zy- (b) 1425
-1 FHh-2

Al s . Answers

. L 50 60 7@
; (! « 1. @ 12 © 13- © 14. ()

;1'3. (@) 18. (a) 15 (@ 20. (9 21 @

ir= PR e F e dee bachks ATE ﬂVﬂah'l
An evaluatlon version of novaPDF was used to create this PDF file.
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e in a separate book on nSolutions of Objective Mathematics”.


http://www.novapdf.com/

TANGENTS AND NORMALS

iIT AND NORMAL ILLUSTRATION 1 For the curve x =2 —1, y =121, the tangent
et y = fix) be a continuous curve, and line is perpendicular to x-axis when = =2
o Thon (Y] oo clope of the (@) =0 (b) t=e0 (¢) t=1/¥3 (d) t=-1/23
G g PR (CEE (Delhi) 1998]
;) at point P i.e. Ans. (a)
SOLUTION We have,
Slope of the tangent at I, x=P-1,y=~2-t
dy
tangentatP{Iph}makEﬁ with = dy _ dt = 2t-1
is ey 2
dt

If the tangent is perpendicular to x-axis, then
€ _go -2 —g= =0

dy 2t-1
[LLUSTRATION 2 The tangent to a given curve is perpendicular to
x-axis, if ; :
d‘ Ei“y'l = _I = d -"":E =
@20 ®F=1 @5=0 @F
[CEE (Delhi) 1993
Ans. (c)

SOLUTION If the tangent is perpendicular to x-axis, then

.fi.! ﬂﬂgi:{]
R

Fig. 1 [LLUSTRATION 3 The normal to a given curve is parallel to
x-axis, if
lmx'&ﬁﬁ:thm ﬂ 1‘.'_{.}'._ l:_i_.?:_zl
Lol @ o ) L=1  ©5=0 @4
o . ) P e T

An evaluation version of novaPDF was used to create this PDF file.
icu Purchase a license to generate PDF files without this notice.
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a

e
EXAMPLE 46 The equalion of the normal to the parabola, 2 _ 8y at
x=dis p
(a) x+y=6 (b} x+2¥=0 (o) I-2y=0 (q) Xdy=3
Ans. (a) [AIEEE 2012)

SOLUTION  Putting x =4 in x2 = 8y, we get =2 Now
ol iy ox g

i
- (8
o ()
The equation of the normal at (4, 2) is

1
y=2= = l-i,':c--lj O, X+y=6
EXAMPLE 47 The miercept on x-axis made by tangents to the crirpe

x
y= I |¢] dt, x& R, whichare parallel to the line y = 2x, are equal to

1]
(a) £1 (b) £2 (c) +3 (d) +4
Ans. (a) UJEE (Main) 2013]
kY
SOLUTION Wehave,y = [ | t]dtxe R ()
0
dy _
A ] x J.ﬂ te R

Let (x;, y;) be a puintﬂnﬂlecurvey=h t | dt where tangent
0
is parallel to the line y = 2x. Then,

1. The equation of the tangents to 2x% - 3y” = 36 which are
 parallel to the straight line x + 2y — 10 =0 are

@) x+2y =0 (b) x+2y+"e‘lsf =0
(c) x+2y+"t[_ 0 (d) none of these

2. If the area of the triangle included between the axes and
~my tangentto thecurve "'y = 4" is constant, then nis equal

Y"" 1 ®) 2 (c) 3/2 @ 1/2
%‘mm;"yz and xy =k cut at right angles, if
@ 2 ®) =1 () 6F=1 (d) &=1
[IPU 2008]
rve represented parametrically by
8) and y =a (sin 6 — 0 cos 0) atany point
“ﬁw ‘with x-axis
‘ Miﬁ'ﬂmw origin

Purchase a license to generate PDF files without this notice.
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Since (xy, y,) lies on (i). Therefore,

Gl

vi=[ | t] a

i
+ 2 2
“’i‘lﬁ‘:ﬂ .'l.'-l=2r y]=J-If|dt:del:[_‘£:2
0 o
=) - a -2
Whien x==2 ylzj-ldle—ldf=[—f-lj ==
0 0 L

S0, points on the curve are (2, 2) and (- 2, - 2). The equations
of tangents at these points are
Yy-2=2(x-2)and y+2 = 2(x+2)
Of, Yy =2¢r-2and y=2r+2
The x-intercepts of these tangents are £ 1.
EKAMFLE 48 The slope of the tangent to the curve
T-'} =¥ (1 + x°)* at the point (1, 3) is
f a) 4 (b) 6 (c) 8
Ans. (c)
SOLUTION The equation of the curve is
{y"-.t’a}'q':,'r[l -}-,::21}z
Differenﬁal'i_ng both sides with respect to x, we get

2(y- Isi[ —51] {1+x2}1+4::2{1+.12‘1

{d) 2
[JEE (Adv) 2014}

Putting x =1, y =3 on bath sides we get

EXERCISE

s exercise contains multiple choice questions. Each question has 4 choices (a), (b), ) and (d) for its answer, out of which only one is correct

(d) satisfies all the three conditions

5. The equation of the tangent to the curve x=tcost
y =1 sin { at the origin is
(a) x=0 b)) y=0(c) x+y =0 (d) x-y =

6. The equation of the normal to the curve y“’ =ax at(a, a)’

(a) x+2y=3a (b) 3x-4y+a=0
(c) 4x+3y="Ta (d) 4x-3y=a
[EAMCET 200
7. The angle between the curves y*=4x+4 ar
2 =36(9-x)is
(a) 30° (b) 45° (c) o0° (d) 90°
[EAMCET 20

8. The equation(s) of the tangent(s) to the curve y = o
the point (2, 0) not on the curve is given by

{aly=£§§ ) y-1=5(x-1)

4096 2048( 8 2= B0 (1 -y
i [x'a] )y 243‘31[1
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9. ?‘he point on the curve Vx + Vy ="a, the normal at it
is parallel to the x-axis, is

(a) (0, 0) (b) (0, a) (c) {a.0) (d) (a.a)
10. i"l;he length of the subtangent at (2, 2) to the curve =2
(a) 5/2 ) 8/5 (c) 2/5 (d) 5/8
[EAMCET 2008]

11. The angle between the curves y=sinx and y=cos X,
{J{xcgris

(b) tan~ ! (3¥2)
(d) tan~ 1 (5+2)
[EAMCET 2003]
12, The line which is parallel to x-axis and crosses the curve
y =z at an angle of 45°, is

@y=3 @) y=1

(a) tan™!(2v2)
(c) tan™!(343)

(d) y=4
[JEE (WB) 2008]
13. The normal to the parabola uz =4 ax at {m‘lz, 2 at)) meets it
again at (at,”, 2 at,), then

(c) y=1

(@ Hhit,=-1 (b) 12:41_?
1
{c) 2‘:'—"1 (d) none of these

14. [Ethelineax+b_y+c::ﬂi5nnmﬂfury=l,men
(@) @>0,b>0)0r,(a<0,b<0)
) la=0,b<D)or,(a<0,b>0)
(c) (b=D, as0)or, {2z0,b=0)
(d) @s0,b<0)or,(a>0,b20)

T
15. ‘n'lEII.I'IEE-l"‘§=1 touches the curve y = be™*/% at the point

(@) (a,b/a) (b) (-a,b/a) (c) (a,a/b) (d) n
16. The normal to the curve x =a (cos E+Ls§ni&},ﬂnenfmm
= a{sirt&-—ﬂmsﬂ;!atan}rﬂiﬁsuch that
(a) it makes a constant angle with x-axis
(b) it passes through the origin
(c) itis ata constant distance from the origin
(d) none of these [ATEEE 2005]
17. The point P of the curve y* = 2 x* such that the tangent at
Flsperpendjcula:tnﬂwli:wdx-3y+2=ﬂisgi\ermb}-
@) 2.4 (b) A,V2) () (1/2,-1/2) (d) (1/8,-1/16)
18. The equation of the one of the tangents to the curve
Yy=cos(x+y), ~2n<x<2n that is parallel to the line
x+2y=0,is

(a) x+2y=1 (b) x+2y=g
(c) .'r:+2_;.r‘=;—I (d) none of these
19. The equation of the tangents at the origin to the curve

y? =22 (1 +x) are
(a) y=tx (b) x=2y (c) y=22x (d) none of these
0. The coordinates of the point on the curve x =2 ( + sin 0),

y=a (1~ cos 6) where tangent is inclined at an angle ¥ to

the x-axis are

(a) (a,a) : ®) (ar/2-1y, 4

(c) |a(m/2+1), n] (d} kn, a(m/2+1) d
21. The chord joining the points where ¥ =p and x - q Bt

curve y = a x* + bx + ¢ is parallel to the tangent at the ., .

on the curve whose abscissa is P

1 1
@ 5@+ ® 5¢-9  © 5 @) noneoty,

22, All points on the curve yz = 4::(:; +asin x| at which |
ﬂ ] i

tangents are parallel to the axis of x lie on aJ

(a) circle  (b) parabola (c) line  (d) noneqf the
23. The fixed point Pon the curve y =x* = 4 x + 5 such that

tangent at P is perpendicular to the line x+2y-7_;

given by ]

(a) (3,2) (b) (1,2) () (2,1) (d) noneofip
24. The points of contact of the tangents drawn from the orig

to the curve y = sin x lie on the curve

(a) A'Z-yzﬂ.'ry k) ,1'2+|j.-:'-=121}2

= i : '

(c) xi-_r=rzy" (d) none of these
25, If the area of the triangle, included between the AXES ar

any tangent to the curve x y" =a"*! is constant, then ¢

value of n is

(@) -1 ) -2 (c) 1 (d) 2
26. The tangents to the curve x=g (8—sin0), y=a (1 + cosf

atthe points 0= (2k+ 1), ke Zare parallel to :

(a) y=x ) y=—=x (o) y=10 d) ¥=(
27. The3s]npe of the tangent to the curve y=sin"! (sin ) :
_on .
X= 1 15
(a) 1 (b) -1 (c) 0 (d) non-existe

28. The slope of the tan gent to the curve
y=cos ! (cos x) at x=—g! i

29, E;: 1 : iy o S
€ equation of the tangent to the curve y=¢ | ¥l atth
Point where the curve cuts the line v = 1,is
Ea:‘:h X+y =e b) efx+y) =1
50 Thenumberofpins on e c
points on the curve
{_I; }= ;3 -2+ 31— E?b‘;'-rl;em tangents are parallel tndx-ﬂ;iﬁ-j:
31. The angle between the tiﬂg:nts to “EEJ cie
y=.1'2—-5x+6at&1epoints (2,0) and (3, 0), is

(a) n/3 (b) /4 (©) n/2 (d) m/e

A [TPU 2008
: ThEﬂ“Peﬂfﬂiﬂangenttumecun'eyﬂ-]?*i atthe poin
where ordinate and abscissa are equal, is

= (@ 1 ®) -1 (90 (d) noneofths
mslﬂpeﬁf&ehng&nttumecuwe = ¥ - x at the poi”

: ! : ¥= xra -

Where the line y = 2 cuts the curve in the first quadrant ™
@ 2 ) 3 (c) =3 (d) noneofthe

An evaluation version of novaPDFE was used to create this PDF file.
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34. The abscissa of the point on the curve
at which cuts off equal intercepts from
s

ayz = .TJ. “'II'_‘ I‘u}rmal
the coordinate axes

20 da
@ 5 2l () =5 (@) -2
9

35. Thecurve givenby x + v = ¢™ hag 3 ta
| y-axis at the point ngent parallel to the
| @OoD ® 1,0

| (c) (L 1) {d) none of these.

36. The two tangents to the curve qx° + 2hxy + bR e 1
the P-mntswhere it crosses x-axis, are yl 2= 0 at

{a) parallel (b) perpendicular
(c) inclined atanangle of 7/4  (d) none of these
37. LetP(2,2)and Q (1/2, 1) be two points on the parabola

38. Any tangent to the curve y = 21 + 407 + 7x +.9
(a) is parallel to x-axis
(b) is parallel to y-axis
(c) makes an acute angle with the x-axis
(d) makes an obtuse angle with r-axis

The normal to the curve 5x° - 1027 + x + 2y+6=0 at
P (0, - 3) meets the curve again at the point
(a) (-1.1),(1, 5 ®) (1,-1),(=1,-5)
{€) 1,-5),(-1,1) (d) -1,5).(1,-1)
40. The line(s) paralle] to the normal to the curvexy =1is [ are
(a) 3x+4y+5 =10 (b) 3x-4y+5=10
(c) 4x+3y+5 =0 (d) 3y-4x-5 =0
41. Let P be the point (other than the origin) of intersection of
the curves I|I'1 = 4ax and ﬂ_‘t‘fz = 4" such that the normals to
the two curves meet r-axis at Gy and G, respectively. Then,

39,

y* =2t. The coordinates of the point R on the parabola GGy =
y2=11', where the tangent to the curve s parallel to the (a) 2a b} 4a (c) @ (d) noneof these
chord PQ, are 42. If the sum of the squares of the intercepts on the axes cut
(@ 2-1 (b) (1/8, 1/2) off by the tangent to the curve xi‘r3+y1':3= alf3
{e) (V2. 1) (d) (=v2,1) (with a> 0) at P (a/8, a/8) is 2, thena =
{a) 1 b) 2 {c) 4 d) 8
Answers

(2 (@ 3 (d 4 B 50 6( 7 (@)
9. (b) 10. (b) 11. (a) 12. (b) 13. (b) 14. (b)
16 (c) 17. {d) 18. (b) 19. (a) 20. (0} 21. (a)

! %m of the point on the curve ay* =1, the
- normal at which cuts off equal intercepts from the coor-

9 (®) 4a/9 () —4a/9 (d) -2a/9

£ 'ﬁ- ﬁ--ﬁ— each other
w-_f-l-bz—]and 2 mz-l cut each oth

(b) d?— =1 -

(b) (ordinate)®
(d) ordinate

o Pﬂiﬂtﬂﬂy=¢l = :H'is of constant

B ()2 (d)i=2

Purchase a license to generate PDF files without this notice.

22. (b) 23. (a) 24. (c) 25. (¢) 26. (¢) 27. (b) 28. (d)
29. (d) 30. (c) 31 () 32 (b) 33. (b) 34. (b) 35. (b)
36. (a) 37. (b) 38. (c) 39. (b) 40. (b) 41. (b) 42. (c)

CHAPTER TEST

nwing questions has four choices (a), (b), (c) and (d} out of which only one is correct. Mark the correct choice.

{1.1)is
(a) m/4 (b) n/3
{c) mf2 (d) none of these

6. The slope of the tangent to the curve x=#+3¢-8,
y=2#-2¢-5atthe point(2,- 1) is
(a) 22/7 (b) 6/7
(c) -6 (d) none of these

7. The two curves x’-3x7 +2=0and 32 y-y*-2=0
intersect at an angle of
(a) 45° (®) 60° (c) 90° (d) 30°

8. The tangent and normal at the point P (at%, 2at) to the
parabola y* = 4 ax meet the x-axis in T and G respectively,
then the angle at which the tangent at P to the parabola is
inclined to the tangent at P to the circle through T, P, G is
(a) tan” ! #* (b) cot” ! ¢
(c) tan™ 't (d) cot™ ¢

9. Ey:éx-ﬁisatmgmttoﬁtecuneyz:pxzm at (2, 3),
then
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(@) p=2,q=-7 M) p=-2.4=7 18. If m be the slope of the tangent to the curve o = 1, »
() p=—2.9=-7 (d) p=2,4=7 then |
(11T 1994] fa) m=<1 (b) | m|=s1
10, ']heﬂl.ru&y-.ﬁ%x=Uhasuverﬁm]hngentafthepﬂint {c) | m|=>1 (d) none of these
(@) (1,1) (b) atno point 19. If the curve y = ax" + b’ + cx is inclined at 45° 1o X-axig
(c) (0. 1) fd) (1,0) (0, 0) but touches x-axis at (1, 0), then '

11. If the parametric equation of a curve given by
x=¢' cost, y = ¢ sin £, then the tangent to the curve at the
point ¢ = n/4 makes with axis of x the angle
(@) 0 (b) n/4 (€) =/3 (d) n/2

12. The length of the normal at f on the curve x =a ( +sin {),
y=a(l-cost)is

gl
(b) 2asin’ 5 secs

{b.:l'!=lrb=1_.i:-_-_2
[d]ﬂ'=_l,b‘_—2r£=]

@a=Lb==-2c=1
()a=-2b=1c=1

. If the curve y = ax” + bx + ¢ passes through the point (1 "

and the line y = x touches it at the origin, then
(@a=1b=—1c=0 B)a=1Lb=1c=¢
(c)a==1=1c=10 (d) none of these

The angle between the tangents to the curve v* = 233 3 the

(a) asint 21
: i
(c) Eﬂﬁnéhni (d) hsin% pmntWhere.t‘—z"ls
(a) n/6 (b) n/4 {c) /3 (d) r/
13. Forth = 1 £e
7 e parabola Ax; the ratioiofthe sublangent tothe: 5, 4 intercepts made by the tangent to the curye

abscissa is

X
{a) 1:1 (b) 2:1 fc) =y (d}) xz:y Y =_[ | | dif, which is parallel to the line v = 2x, on y-axis
14. Thelength of the subtangent to the curve V% + Vy =3 at the 0 |
point{4,1)is are equal to
fa) 2 b) 1/2 (c) 3 (d) 4 (@ 1,-1 ®) -2,2 ()3 (d) -3

15. The normal to the curve x =a (cos 8 + 0 sin 6),
¥ =a (sin B — 8 cos B) at any point 8 is such that

The line = + ¥ =2 ~ A0
: i = = lﬂlid'lébﬁ'il?ﬁ.tﬁ'e[;] +U’J =2 at the

b

(a) it makes a constant angle with x-axis :
(b) it pas i S point (a, b) for

(e) itis at a constant distance from the origin (@) 7 = 2only () n = —3only
(d) none of these (c) anyne R (d) none of these

16. T ts are dra igi -
ﬁmmﬂﬁﬂxmmmm%mm
@ Pyi=y -2 () =22+
(€ Py=F-2 (d) none of these

17. If m denotes the slope of the normal to the curve
y--a'hg‘{?+.tzlatﬂwpﬂintxuﬂ,ﬂ1ml,
(a) me [-1,1] (b) me R-(-1,1)
() me R-[-1,1] (d) me (-1,1)

ﬂ'lf:ec[ualinn of the normal to the curve y=¢"2 | * | 3t the
point where the curve cuts the line x = 172, is

(@) 2¢(ex+2y) = -4 (b) 2 (ex—2y) = £-4
(©) 2(ey-2x) = -4 (d) none of these

25. Thelength of the subtangent to the curve 1* + xy ﬂ.r2 =7at

(1-3)is
(a) 3 (b) 5 (c) 15 (d) 3/5

[CEE (Delhi) 20041

Answers

LB 20 3.0 &0 5() 6@ 7@

80 96 BLANLAL2OBOIWE a5 0 70

18. (b) 19. ; . (d)
20 25 () 24, iy ) 19. (a) 20. (b) 21. (

25. (c)

Solutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics"
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DERIVATIVE AS A RATE MEASURER

1. DERIVATIVE AS A RATE MEASURER
Let y = fix) be a function of x. Let Ay be the change in ¥

corresponding to a small change Ax in x. Then, % represents

the change in y due to a unit change in x. In other words, i-:{

represents the average rate of change of ¥ w.r.t. x as x changes
from x to X + Ax.

As A x — 0, the limiting value of this average rate cof change of
y with respectto x in the interval [x, x + Ax] becomes the instan-
taneous rate of change of y w.r.t. x.

Thus,

lim el Instantaneous rate of change of y w.r.t. x
Ax =+ 0
Ay _dv
= dx

| I

= Rate of change of y w.r.t. x [

bl

.!x-l-EIM

word “instantaneous” is often dropped.

Hence, S%:epresmis the rate of change of y w.r.t. x for adefinite

value of x.
2 [ d
REMARK 1 The oalue of Eydt.t-—-xni.f. [Ey] represenis the rate
Xz,

of change of y with respect to x at x=Xg-

dy

dy _dt ovided that

Ifx=¢(f)and y=wy(t) then 5 =g «

dt

REMARK 2

E 20.

Thas, the rate of change of y with respect fo x can be calculated by
wsing the rate of change of y and that of x each with respect ot.
REMARK 3 Throughout this chapter, the term “rate of change" will
‘mean the instantaneous rate of change unless stated oih».mﬁm- _
REMARK 4 If the displacement s of a particle moving in @ straight
line at time t is given by s = £ (1), the

0 = Velocityat timet = =

. : d - 'd [d_,s _ s
Acceleration at time b = “pp = -ﬂi—'k 7 [
Alsp,
Accet H _Ei_:i_@d;i=.udj
eralion = 3¢ = ds di ds
When a particle moving in a straight line comes 1o rest, we have
2
d= ds
2 —gand = =10
d A

i.e. Velocity = 0 and Acceleration =0
When a particle moving in a straight line is instantaneously ak rest

or momentarily at rest, we have
- - o S d’s
Velocity = 0 but, Acceleration 20 1e. = = 0 but R #0

REMARK 5 Let OA be the initial line and let P be the position of @

particle moving on @ curve at any fime t such that ZAOP = 8, then |
3 |
(e
o / 1
Fig. 1

Angular velocity at time t =

: : a0
Angular acceleration at time t = o7

[LLUSTRATION 1 If the rate of change of area of a circle is equal to
the rate of change of its diameter, then its radius is equal to

(®) % anit (0) 3 units (d) wunits

{a) % unit

Ans. (a)

. An evaluation version of novaPDF was used to create this PDF file.
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Ans. (a) : i
SOLUTION Let v be the velodity of the particle when
distance covered is 5. Then, _
p e Vs [Given]
= po=AVs
R
ds  2vs

dp Ap At
—_— = = e g nt.
i e R e
Hence, the acceleration is constant.
ical halloon at the

EXAMPLE 25 Gas is being pumped into @ Sp.f!ﬂ':I _
rate of 30 §2 / min. Then the rate at which the radiug increases when

it reaches the palue 15 ft, =
- (6) o ft/min
(a) 30 il 15x
1 :

(c) ﬁ ft,/min () 55 ft/ min

[EAMCET 2003]
Ans. (a
SEH.U‘IE'IEJN Let r be the radius of the spherical balloon and V
be the volume at any time £.

dv

Itis given that - = 30 ft*/min
Now, V = g'"j

WV _
ES‘!“'Z{H

dv 2 (dr
5T =-A4r % 15" %5
(""]-15 (”1-15
dr
=% A ﬂ]ﬂ:[‘ﬂ]‘“s

dr o0 P
(ﬁlns = 3on ft/min

=

— 8
EXAMPLE 26 A spherical fron ball 10 ¢t in radius is coafed With 4
layer of ice of uniform _migkrmas that melts at a rate rFr 50 em / mhin,
When the thickness of ice is 5 e, Then the rate al which the ”'“J"-‘h‘ru
of ice decrenses, is

T o ;
{a) 6§1'E cm /min (b) S4n emy/ min

1 :
'1 M -
(ch 18 x em/min (d) Sﬁﬂima’mm
TATEEE 2005,
Amns. (c) :
SGLLI[HON Let at any time £, i cm be the thickness of ice. They,
4
V=Voiumeoficu=;m]ﬂ-ﬁﬂz'—érmm" |
dVv 2 dh
=3 ﬁ:iﬂ[lﬁ.fﬂ}zd:
Idh .'fv = = 50":“‘!3;" ! 1
_50 = 4x(10+5P7 %, i min
T { L and =5
dh 1 - 5
e ]Bx:m;’nun

EXAMPLE 27 The weight W of a cerlain stock of fish is given by
W = niw, where n is the size of stock and w :',sthr aUETage zn_?'gf'.': of g
fish. If n and w change with fime tasn=2"+3 :mdlu- =1 —t42
then the rate of change of W with respect to tat =115

(a) 1 (b) 13 {c) 5 (d) &
Ans. (b) [ATEEE 2012)
SOLUTION We have,

W = nw, n=2¢+3 and W= —f+2

AW _dndw dn_, dW_,,

e e A TR
Ati=1, we get

dn dic

"=5’“"2'd1 = 4, i = ]

I~I||af:'u':~€.-,élir =4%x2+5x1 =13
dt Fay

EXERCISE

This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one is correct.

1. The edge of a cube is equal to the radius of a sphere. If the
edge and the radius increase at the same rate, then the ratio
of the increases in surface areas of the cube and sphere is

(a) 2m:3 (b) 3:2n
(c) 6:=m (d) none of these
2. If the velocity v of a particle moving along a straight line
and its distance s from a fixed point on the line are related
by o2 =4 + 5%, then its acceleration equals

(b) s () 5 (d) 25

(a) as

3. If the rate of change of sine of an angle 8 is k, then the rate
of change of its tangent is

1
(a) ¥ (b) % © k @

3
!
4. If a particle moves according to the law s= 6t - 5 then
the time at which it is momentarily at rest is
(a) t = 0 only (b) t=8only
(c) t=0,8 (d) none of these

Purchase a license to generate PDF files without this notice.
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e

- o _____-—-—__
5. A particle moves on a line according to the |
aw

—a* + bt +c. If the displace ;
irelncit}’ after 2 sec isspi:i :‘:‘e?;ﬂiﬂi;;tz;lﬁ cm, the
§ cin/sec’; then Ak
(a) a=4,b=8,c=4
(<) a=8b=4c=4

n is
(b} u="1‘rb=4:'ﬂ=-ﬂ
(d) none of these
6 If a pﬂrtit:le moving along a line follows the T

_ 5?4+ bs +¢, then the retardati FiR
p=as t; ation of the particle is propor-
(a) square of the velocity

(b) cube of the displacement

(c) cube of the velocity
(d) square of the displacement
7. If the semi-vertical angle of a cone is 45", then the rate of
change of volume of the cone is
(a) curved surface area times the rate of change of r
(b) base area times the rate of change of |
(c) base area times the rate of change of r
(d) none of these

8. Aflﬂlﬂt moves aiong the curve 123 = .‘1’3 insucha way that
the rate of increase of its ordinate is more than the rate of

increase of abscissa. The abscissa of the Fl‘.ﬁnl‘. lies in the
interval
(@ (-2.2) (b) (==, —2) (2, =)

© [-2.2] (d) none of these

9. Ifthe rate of change of area of a square plateis equal to that
3 ofthe rateof change of its perimeter, then length of the side

:‘;]. 1 unit (b) 2units (c) 3units {d) 4 units
. A stone is dropped intoa quiet lake. If the waves moves in

fé{iﬂ&alﬂm rate of 30 em/sec when the radius is 50 m, the

Tat o u'u:l:ﬂﬁe of enclosed area 15

(a) 307 m?/sec (b) 30 m?/sec

(c) 37 m?/sec (d) noneof these .
' e side of .= pqual to the diameter of a circle.
& m&fdﬂﬂ d'lfai%e at the same rate, then the ratio

of the change of their areas is ‘
?:31:; R ki (0 2:n | :?1:;&
12. Avar e triangle .« inscribed in a circle of €1
12. A ABCis

jits, If ata p i f change of side
x units. If at a particular m:ﬁnrm:fl::zppmite angle 4,
’E’f is x/2 times the rate of change

) Ef}mwjfiﬁ‘ oz @ ﬂ:ﬁm
st :h-ﬂ-gﬁ t of a cylinder are equal. I then the
'. A T L ﬁ'u mmehﬁghtnithecflmden hErE
e e Ly
* and the volume of the cylinder i (@) 3r:4
B ovT
the same rate, ar¢

An evaluation version of novaPDFE was used to create this PDF file.
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(b) (-2/3,-2).(2/3,2)
(d) (2/3,2) only

15. A particle moves on the parabola y* = 4ax in such a way
that ltlﬁ projection on the y-axis has a constant velocity.
Then its projection on x-axis moves with
(a) constant velocity

@) (=2,=2/3) ,(2.72/3)
{c) (=2,-2/3)only

(b} constant acceleration

{d) variable acceleration
16. The diameter of a circle isincreasing at the rate of 1 cm,/ sec.
When its radius is 7, the rate of increase of its area is

(a) ®em?/sec

() variable velocity

(b) 2xcm’/sec
(d) 2% em”/sec”

17. A man 2 metres tall walks away from alamp post 5 metres

hight at the rate of 4.8 km/hr. The rate of increase of the
length of his shadow is

(a) 1.6 km/hr (b) 6.3 km/hr
(c) 5km/hr (d) 3.2km/hr

18. At an instant the diagonal of a square is increasing at the
rate of 0.2 cm/sec and the area is increasing at the rate of

(<] cmt.a's.ec. At that moment its side is

(c) © Eml,l"sec

(b} 3042 em (¢} 30cm

{a) zﬂ cm

(d) 15cm
2

19. 1f s =ae' + be~ ! is the equation of motion of a particle, then
its acceleration is equal to

(a) s (®) 2 (c) 3 (d) 4
20. A circular metal plate is heated so thatits radius increases
At a rate of 0.1 mm per minute. Then the rate at wh}ch the
plate’s area is increasing when the radius is 50 cmis
(a) 10m mm/minute {b) 100 x mm /minute
(c) = mm/minute (d) — & mm/minute
21. Thedistancesmoved by aparticleintime t secondsis given
by s=F -6t — 15t +12 The velocity of the particle when
acceleration becomes 2ero 18
(a) 15
(c) 6/5 |
53 fe=¢ (sint—cos)is the equation of r.rmtin:; of a moving
particle, then acceleration at time £ 15 given ¥
(b) 2¢' (cost—sint)

() e (cost—sint) (d) e (cost+sint)
23. A spherical balloon is being inflated so that its volume

3 s minute. The rate
i niforml at the rate of 40 cm ;"m.}n 1 :
mmiﬁsiﬁaceareawhenma radius is 8 cm 1S

(b) 11];1111,! minute

(d) none of these

(b) -27
{d) none of these

(@) 2e' (cost+sint)

(a) 10 em”/minute

A e o
c) 40 cm / roanu . | o)
if point is moving in a line so ﬂth its “Elm?‘rlat time £ 15
- :}portiuna'l to the square of the distance oV
EceEleratim at time ! varies as

[ ——
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(a) cube of the di - A e
Q e distance ﬂ,‘.l} the distance I:'C] 3 td} none of

(c) square of the distance (d) none of these

25. The edge of a cube is equal to the radius of the sphere. If
the rate at which the volume of the cube is increasing is

26. The side of an equilateral triangle is ‘a2’ units and is iNCreas.
ing at the rate of A units,/sec. The rate of increase of i e

!'H;ual to X, then the rate of increase of volume of the sphere s 2
is {a) E;’Lﬂ (b) V3 dha
@ 2 ®) 4 5
g (€) 5 ha {d) none of these
Answers

1.(b) 2B 3() 4 5@ 6 7 (b 15. (b) 16. () 17. (d) 18. (a) 19. (a) 20. (b) 21. @) |
8.(B) 9 (b) 10. (a) 1L (c) 12 (b) 13. (a)14. (a) 22. (a) 23. (a) 24. (a) 25. (a) 26. (¢
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——

;. DIFFERENTIALS
In the chapter on differentiation we defined derivative of H

wrt xie ﬁ as the limit of the ratio E_E.r as Ar—{0 and

considered ‘:ﬁ as a symbol not as a quotient of two separate
qumﬁﬁﬁ_dy and dx. In this chapter, we shall give a meaning
to the symbols dx and dy in such a way that the original
meaning of the symbol g'z coincides with the quotient whendy
is divided by dx.

Lety=f(x) bea function of x, and let Ax be a small change in x.
Let Ay be the corresponding change in y. Then,

: dy _ ¢

fim oY L o o)

st

% = f/(x)+€, where e — Oas&x >0

= Ay=fl)Ax+eAx
= Ay = fix)Ax, approximately

{ @)= ﬁﬂ

NOTE Th 1 i i | changes
. lais wseful in the calculation of smal

f#ﬁf%ﬁ%mmpﬂnﬁﬂg to small changes {i

errors) in the independent variable and is of great importance in t

= M= %IEM, approximately

in En;giuem‘ng, Physics, Statistics and several other

Ay -:iﬁﬁl.bx.+:-s Ax.

Since & A s very small, therefore principal value of 8y 15 J ()%
witich i called differential of y and is denoted by dy v

dy = ) Ax or,dy="% 8¢

= =%

T
#dw:n‘?%ﬁ" LA A

GEOMETRICAL MEANING OF DIFFERENTIALS

In order to understand the geometrical meaning of differen-
tials, let us take a point P (x, ) on the curve y = f(x), where
f(x) is a differentiable real function. Let Q (x +Ax, y+ Ay) be
a neighbouring point on the curve, where A x der_m'tus a small
change in x and A y is the corresponding change in v.

Ay .
It is evident from the Fig. 1, that ﬁ is the slope of secant

e d
PQ. But, as Ax—0, i—i approaches the limiting value 'ﬁ

e — T 1

(slope of the tangent at P). Therefore, when Ax—0,
Ay(=QS) is approximately equal to dy (=R5) as shown in
Fig. 1.

Geometrically the values of dxand dy are as shownin Fig. 1.

i Qlx+axy+ay

Fig. 1

REMARK 2 Lety =f(x) beafunction of x, and let Axbea smiall change
o x. Let the corresponding change i y be Ay. Then ,
y+Ay = f(x+4x)

But, Ay = % Ax =f"(x) Ax, approximately

s fix+dx) = yray :
= flx+Ax)=Y +f(x) Ax, approximately
= flx+Ax)= y+§% Ax, approximately

independent variable and y be the dependent
et !1:: th;mﬂ:ta:lb}r ﬂ:lrelatiany = f(x). We usethe following
:lﬁm: to find an approximate change Ay inydue toa small

change Ax in X.
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DIFFERENTIALS. ERRORS AND APPROXIMATIONS

EXERCISE

This exercise contains multiple choice questions. Each
1. Ifthereisanerror of 2% in measuring the length :
pendulum, then percentage error in its ;‘n:'ngd i‘: asimple

(a) 1% (b) 2% © 3% T

2. If there is an error of a% in measuring the edge
of
then percentage error in its surface is BESSa Thve

fquestion has 4 choices

397
(@), (b), (c) and {d) for its answer, out of which only one is correct.
1., ]
=% L
{ﬂ.} 2 {b} 4 ¥
1
() é% (d) none of these

i 10. If y =x", then the ratio of relative errors in y and x is
(@) 2a% () 5% (@) 1:1 ®)2i1 (o) 1:n @ n:1
(c) 3a % (d) none of these 11. The approximate value of (33)'/% is
sphere, then percentage error in its -.rnh?ie |: Aot (€) 201 (d) none of these
k% 3k % o 12. The circumference of a circle is measured as 28 cm with an
o - Ak (d) k/3% error of (.01 cm. The percentage error in the area is
4. The height of a cylinder is equal to the radius. If an error ]
of &% is made in the height, then percentage error in its @ 33 (b) 0.01
volume is
1
(a) a% (b) 20% (c) 7 (d) none of these
{c) 3a% (d) none of these 13. A ABC is not right angled and is inscribed in a fixed circle.
5. Whilemeasuring the side of an equilateral triangle an error If 4, A, b, B be slightly varied keeping ¢, C fixed, then
of k % is made, the percentage error in its area is & db
(a) k% (b) 2k % {c) E o (d) 3k% cosA cosB
(a) 2R b) =
4=1.3868, then log, 4.01 =
(€ Itz O {c) O (d) none of these
el a%5 (k) 1.5898 14. If there is an error of 0.01 cm in the diameter of a sphere,
() 1.3893 (d) none of these then percentage error in surface area when the radius =5
»g; A sphere of radius 100 mm shrinks to radius 98 mm, then cm, is .
ﬂ;eappm:ﬂmate decrease in its volume is (a) 0.005 % (b) 0.05% (c) 0.1% (d) 0.2%
‘a} ]m T m (b) 800n mm 15. lf ']4'; E]_ﬂl? radians, then the approximate value of
3 sin 46° is
() 80000 = mm” (d) L2)mmm G 0.017
‘8. If the ratio of base radius and height of a coneis 1 : 2 and (a) 0. ®) ~ 5
pmmtageemrmmdtusml% then the error in its ll:ll?
d) none of these
volume is © = (
(@) A% (b) 24 % 16. Usmg differentials the approximate value of 401 is
i’é}‘*aii% (d) none of these (a) 20.100 (b) 20025 () 20030  (d) 20.12!
:'.9:. ummPand volume V of a gas are connected by the 5 Using differentials, the approximate value of (627 /4 is
relation Pv” 1o - constant. The percentage increase in the (a) 5.002 (b) 5003 () 5.005 (d) 5.004
r ing to a deminition of 1/2 % in the
:IIiEII-.::.‘..
L
5 Answers
{f 16. 17. (d
Tl i =p c0 70 B0 ROHTE

': = **'_, @) 1. {a} 12. (a) 13. (0 14 (@)
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MEAN VALUE THEOREMS

OREM

' @ real valued function defined on the closed
at

 on the closed interval [a, b],

le on the open interval (a, b), and

I number ¢ € (a, b) such that f'(c)=0.
PRETATION Let f(x) be a real valued func-
such that the curve y = f{x) is a continuous
s A(a, fla)) and B(b, f(b)) and it is possible
1gent at every point on the curve y = f{x)
d B. Also, the ordinates at the end points
e equal. Then there exists atleast one point
n A and B on the curve y =f{x) where
Y-axis.

B(b, fiB))

{c. fic))
7

y= fix))
G0 o0 X
a)) 2 B(b, fit)

An evaluation version of novaPDFE was used to create this PDF file.
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Ans. (b)
SOLUTION Wehave,
2 x=0
flx) = |x| = {_L < <0
(LD abr=D0) o= M AD=EO)  jrsx=l o
Za=1 _x=0
r—0 x =0
and,
RED atx=0) = fim L0 2, 207
. x=0 rex=0
x=0 x—=)

(LHDatx=0) # (RHDatx=0)
So, f (x) is not differentiable at x = 0.
Consequently, Rolle’s is not applicable to the given function.
ILLUSTRATION 2 A function f is defined by f(x)=2 + (x - 1)2/3
on [0, 2]. Which of the following is not correct?
(a) fis not derivable i (0, 2)
(b) fis continuous in [0, 2]
©fO=f@
(d) Rolle’s theorem is applicable on [0,2]

Ans. (d)

SOLUTION We have,

fx) = 2+ (-1 =f" () = 3x-1)"3

Clearly, f (x) is not derivable at x=1.
not applicable on [0, 2].
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e

EXERCISE

is gxercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one is correct.

Let a, b be two distinct roots of a polynomial Fix). Then
{here Hi:-:w at least one root lying between a and b of the
polynomial
@) f(x) (b) £ (x)
© £ @ (d) none of these

[f2a+3b+6c=0, then at least one root of the equation
ax® + bx + ¢ =0 lies in the interval

{a) (0.1) (b) (1,2)
(c) (2.3) (d) none of these
LAIEEE 2002, 2004]

Let f(x) and g (x) are defined and differentiable for ¥ =g
mdﬂ;-@:g(:q,,f' (x)>g" (x) for x > X, then
{a) f(x)<g (x) for some x > x,
(b) f(x) =g (x) for some x > x,
(c) flx)=g (x) forall x>x,
(d) noneof these

. Letf bedifferentiable for all x. 1f f (1) =~ 2 and f* (x) 2 2 for
all x € [1, 6], then

@ fe)=5 @) fE)<5 () fE)<8 (d) f(6)28
[ATEEE 2005]
. 1f the function f(x)=x" - 6x°+ax + b defined on [1, 3],
1
catisfies the Rolle’s theorem for ¢ = Eig--,men
(a) a=11,b=6 (b) a=-11,b=6
(¢) a=1Lbe R (d) none of these
% o & @n -1 . 0. Then the function
ﬁf#hﬂél*.ﬂ"'n-—lh"i’ :

(@)=t g 4y 2 4y hasin O )

e g T (b) at most one Zero

. (d) only 2 zeros

ber of values of k for which the e?uaﬁfm
¢ 0 has tvo distinct roots Iying in the terval

':ﬁiﬁéﬁu&muma

0liein &4, 5)V 6,0V 67

I

ifferentiable for 0 = x = 1, such that
2 }f{:{i‘;}“;‘:ﬁ {f}g?fdl'.!lf: = & L-’E'Jt there exist a real number
¢ in [0, 1] such that f* () =2 g (€), then the value of g (1)
must be
(a) 1 (b) 2
10. If the equation a,x" +&, 1 L
tive root o, then the Equaﬁﬂn1
napxt Y +n—1)a;-1 "+ itay = Ohas
(a) apositive root less than
{b) a positive root larger than o
¢) anegative root
f{d}} NG fm‘.tire root ) [AIEEE 2005]
11. The equation x log, x=3-% has, in the interval (1, 3)

() -2 (d) -1
K. +ay x=0has a posi-

(a) exactly one oot (b) at most one root
{c) at least one root (d) noroot

12. If f(x)and ¢ (x) are differentiable functions for E]S‘,r*_i 1
5“";{" ihﬂl fgﬁg}=2-3 (@=0,f(1)=6gM=21 then in the
interval (0, 1)

{a) f'(x) = Oforallx

() f*(x) = 25" (x) for at least one X

(c) f'(x) = 2¢ (x)for at most one x

{(d) none of these ‘
13. If cand p (a <B) are two distinct roots of the equation

ax® + bx + ¢=0, then :
®) f<-5,

(a) w>-— 2

2a

b
(€} ﬂ{*iiﬂ (d) B{-ﬂfcu

14. If f (x) is a function given by
siny sina sinb
cosx cosa cosh

,wherel]ﬂa-:bcg
tanx tana tankb

f@) =

Then the equation f* (x) =0
(a) has atleast one root in {a. b)
{b) hasat most one root in {a, b)
(c) has exactly one root in (a, b)
d) has no rootin (a, b) :
15. ?ﬁ"j-e value of ¢ in Lagrange’s theorem for the function
" f(x)=log, sinxin the interval [1/6 ,57/61 15

T
(a) E‘- ®) 5
16. nisa pnsiﬁv

[0, 3] is 3/4. then the value of nis

(@) 5 b) 2 (c) 3 (d) 4

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.

{c) % (d) none of these

e integer. If the value of ¢ prescribed in Rolle’s
theorem for the function f(x)=2x (x - 3)" on the interval

I ————— T A
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17. The distance travelled h:f' a Parﬁdg uplo time X is sjveﬂ b}l"
ﬂﬂ.‘__“‘s.—l’“ 1. The time ¢ at which the velocty a::fthe
particle is equal to its average velocity between times
X=1secand x =2 sec, is

@ 155 1) V3 see ( Fsec (@ V7 cec

18. m“‘iimbﬂufrealrmmmihefquaﬁons"'+x—21=.ﬂ
(a) 1 (b) 2 (c) 3 (d) 4
19. If the polynomial equation '
g x" +d, 4 x""+nﬂ_=f'2+...+nz.tz+n]x+ﬂu =1
n positive integer, has two different real roots e and B, then
between o and f§, the equation
na '+ (m-1a,_ 12" > +...+a = 0has
b) almost one root
(d) no root

(a) exactly one root
{c) atleastone root

20. If4a + 2b + ¢ = 0, then the equation 3ax” + 2bx + c = 0 has at
least one real root lying in the interval

(@) (0.1) () (LD () (0.2)
1. Hrﬂ'izfm:tﬁnnf{.r]=x+£, x € [1, 3], the value of ¢ for

the Lagrange’s mean value theorem, is
(a) 1 (b) V3 (c) 2

(d) none of these

(d) none of these

(b) asx; <b
(d) a<x <h

{(a) m<x; Sk
{c) m<x;<b
23. Rolie’s theorem is applicablein case of ¢ (x) = ®n x s

(a) any interval (b} the interval [0, n]
{c) the interval (0, n/2) (d)} none of these

24. The value of ¢ in Rolle’s theorem when
fl=2¢ -5~ 4x+3,xe [1/3,3],is
(a) 2 (b} =1/3.  (c) =2 (d) 2/3
25. When the tangent to the curve v = x log x is parallel y, the
chord joining the points (1, 0) and (¢, ), the value of y j,

{ﬂ:l t"!“_t {b} EIL‘—H{J.’:—JJ
21 :
() e e @ ==

2
26. The value of ¢ in Rolle’s theorem for the funciiy,
fix)= “—*‘;.”. defined on [~ 1,0}, is

1+45 5

1
(a) 05 L) e (P (d) -05

27. The value of ¢ in Lagrange’s mean value theorem for the
function f(x)=x(x—2)whenxe [1,2],is
{a) 1 (b) 1/2 (c) 2/3 {d) 3/2
28. The value of ¢ in Rolle's theorem for the function
f(x)=x" = 3xin the interval [0, V3], is

22, If from Lagrange’s mean value theorem, we have (a) 1 (b) -1 {c) 3/2 (d) 1/3
£y =LO=LE g,
Answers
LB 2@ 3( 4@ 5@ 6 (@ 7 15. (b) 16. () 17. () 18. (a) 19. (c) 20. (¢) 21. (b)

8.() 9. (b) 10 (a) 11 (J 12 (b) 13. (0) 14 (a)

22. (¢) 23. (b) 24. (a) 25. (a) 26. {c} 27. (d) 28. (a)

Solutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics”.

An evaluation version of novaPDFE was used to create this PDF file.
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INCREASING AND DECREASING FUNCTIONS

YME DEFINITIONS
LY INCREASING FUNCTION A function flx) is said to be a
inicreasing function on {a, b} if

xy<xp = flx)< flxy) forall X, ;€ (4 b)

fx) is strictly increasing on (a, b) if the values of fix)
se with the increase in the values of x.

ically, fix) :sincreasing on (a,b) if thegraphy = flxymoves
x moves to the right. The graphin Fig. 1 is the graphof 2
y increasing function on (a, b)-

Tha

decrease with the increase in t
Graphically it means th
if its gmph mov
Fig. 2 is the gra phofa strictly decreasing function.
1t is possible that a function
nor strictly decreasing on a gl
tion fix) in Fig. 3 is neither
decreasing on (a, b). However, iti
vals (g, @), (g, 23) and (24,

— fix;) > flxg) for all %y, x5 € (@, B)
15, fix) is strictly decreasing on {a. b) if the values of flx}
he values of x.

a decreasing function on {a, B}
ght. The graph ini

Xy <Xy

at flx)is

g5 down as X moves o the ri

neither be strictly increasing

ma':.r
ple, func-

ven interval. For exam
strictly increasing not strictly
« increasing on the sub-inter-

I} and decreasing on the intervals

(ay, a;) and (a5, a4).

yl

Fig. 1
NCTION A ﬁmctian flx)
b) if

~TLY DECREASING FU is said to be a
Iy decreasing function on {a,

x

ézri\r/]aluatiop version of novaPDF was used to create this P
ase a license to generate PDF files without this notice

a 7, O

ﬂ: ¢3

—nm

A

T
i

l
¥y

Fig. 3

now onwards, by an I
shall mean a strictly increasing

NOTE From increasing or @ decreasing
nction we or a strictly decreasing

urciion. .
A function f(x) is said to be monotonic on

Loy increasing or decreasing on (a, b).
id to be increasing (decreasing) at a
— h, xq + It) conta ining xg such that

—h, xpth)-

MONOTONIC F‘-.ch‘_ﬂ'l?N :
an interval (a. by if it is el
DEFINITION A function fix) is 50
point xgif there is an interval (xg
flx) is increasing (decreasing) on (Xy
DEFINITION A function fx) i said to be ncreasin
increasing (decreasing) on (a. byand it is also ncred

atx=aand x="0- ‘ ‘
ry condition): Let fbea differentiable function
0

THEOREM 1 (Necessa
defined on (a, b).
s ng on (a by, then f* (x)> forallx € {a, b).
b), then f'(x) < Oforall x€ (a, b).

g on [a, bl if it s
sing (decreasing)

G IFf(x) is increast
DF file.  f(x) is decreasing o7t (@,
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EXERCISE

1. If f and g are two increasing functions such
defined, then
(a) gofis anincreasing function
(b) gof is a decreasing function
(c) gofis neither increasing nor decreasing
{(d) none of these
2. Iffand g are two decreasing functions such ¢
thengof,is L
['a} an increasing function (b) a dE‘EI@'ISmE function
(c) neither increasing nor decreasing
{(d) none of these
3, lifis an increasing function and g is a decr
on an interval [ such that fog exists, then
(a) fog is an increasing function on |
(b) fog is a decreasing function on [

(c) fogis neither increasing nor decreasing on |
(d) none of these

4. Lety= 12 ¢ %, then the interval in which ¥ increases with

hﬂf E{lf&xigts

easing function

toxis
@ == B 20 (o) (2,%) (d) (0,2)
5. The inl‘i'.l"l*a! in Whil:h the [uni:ﬁ'ﬂn_f (x)=x t'z =i iNCreases
ig.
(a) (—=0) (b) (2,==) (c) (0,2) (d) none of these

6. The function f(x) = cos (/) is increasing in the interval
(@ @nsl2mneN (b) [gﬂ-n 2] 2y

lm( 1 ],HE N (d) noneof these

e L
2n+2 2m+1
: . The value of b for which the function f(x) =sin x - bx +cis

wﬂaa'mngmﬂ:lemmwal(—m =) is given by
| ) b1  (c) b>1

gfaﬂvﬂu&snfuf@rwhd] the function
+4-—1 ¥ — 3x + logh

I=a

reﬂns '

(d) b<1

; -.'!n
i

Purchase a license to generate PDF files without this notice.

(a) cosx (b) cos2x (c) cos®x (d) tanx

12, 1f £* (x) = g (x) (x —a)* where g (a) # 0 and g is continuous
atx =g, then
(a) fis increasing in the nbd of a
(b) f is decreasing in the nbd of a
{c) fincreases or decreases in the nbd of a according as
glay=0org (a)<0
(d) none of these

13. lff(x)=2x+cot ' x+ Ing[\“ + 1 = x]. then f (x)
(a) increases on R
{b) decreasesin [0, =)
{c) neither increases nor decreases in (U, ==)
(d) none of these

'E— s !.nfl'EEIE!.ﬁg on

14. The function f{x) =log (1 + x) — 5
(@) (0,=) (b) (=2=,0) (&) (===}
15. On which of the following intervals is the function
fix) = 2 - log | x |, x#0 increasing?
(a) (1/2,2) (b) (=== -1/2) W (1/2, )
(c) (==, =1/2) w (0, 1/2) (d) (—1/2, 0w (1/2, =)

+2cosX .
16; 1 the function fD) = 0

5in X+ 005X
values of x, then
a) K<1 ®) K=>1

asinx+bcosx

(d) none of these

is increasing for all

(c) K<2 (d)y K=2

17. lif(x) “mr+dcmx:5decreasmg for all x, then
(a) ad—bc>0 {b) ad-bc<0
{c) ab—cd >0 (d) ab—cd <0

18. 16f(x)=kx* -9 3* +9 x + 3 is increasing on R, then
(a) k<3 (b) k=3 (c) k=3 (d) noneof these

19. The values of ‘x’ for which the function (a + 9 -3ar+
9ax — 1 decreases monotonically throughout for all real x
are

(a) a<-2 (b) a>-2 (c) —3<a<0 {d) —=<a<-3

20. The functiony=x"-3x" +6x-17
{a) increases everywhere
(b) decreases everywhere
(¢) increases for positive x and decreases for negative x
(d) increases for negative x and decreases for positive x

21. The interval in which the function x” increases less rapidly
than 6 x° +15x +5, i
@ (=-1) ® 50 (© L5 @) G

22. The value of a for which the function f (x) = sin X — cos x
_ ax + b decreases for all real values of x is given by
(@) az\2 M) a21 (@ a<¥2 () a<l

An evaluation version of novaPDFE was used to create this PDF file.



http://www.novapdf.com/

OBJECTIVE MATHg
S kit

X A {b) decreasing on [0, =) =
23. ;l;ll;;u?ctmn y=x-cot 'x-log [" T J = {c) increasing on [0, n/¢) and decreasing on [n /, ,
EINE On L p 7 )
a) (===, E} B) (~o,0) () (0, ) (d) (=== (d) decreasing on [0, n/¢) and increasing on [n/e. -
3 : : il o
24. The function f (x) = | I'I‘;l_i is monotonically decreasingon 30, f(x) = 41_1‘ 1 it
[
{a) anincreasing function on R

41.20

(@) @=) ®) (©.1) {b) adecreasing function on R
(€) (===, 1) U (2, ) (d) (=== =) (¢) ‘an even function on R .
25. The value of a in order that (d) none of these
f(1}=‘i§$inx-msx—2¢t+i: 2 :
={x{v—3 ncreases for all values of ko
decreases for all real values of x is given by =L gntl;r{rt'fa‘i i1 : €s of x lying i the ‘
(a) a<1 b) a=1 (c) a=V2 (d) a<\2 3
T i ; ’ (a) D<x<- (b) 0<x<e
26. A function is matched below against an interval where it 2
15 supposed to be increasing. Which of the following pairs {c) —==x<0 (d) 1<x<3
Hll}:-‘::-‘ﬂf:l? i Function 32. If a<0, the function f(x)=¢"+& * is a monotonical),
L o ; decreasing function for values of x given by 3
(@) (-, —4] fix) = .1"-|-fl.22+f! (a) x>0 b) x<0 (©) x>1 (d) i
(b) (===, 1/3] g(x) =37 -2r+1 33. The function f (x) = tan x —x
{c) [2, =) hix) = 27 -3 —12¢+ 6 (a) always increases
(d) (===, o) o) = -3 +3x+3 (b) always decreases
[AIEEE 2005] (c) never decreases

27. Acondition forafunctiony = £ (x) to have an inverse is that (d) some times increases and some times decreases

it sh;)uld be 34. The function f(x) = cot™ ' x + x increases in the interval
(a) eﬁned_ for all x (@) (1,°) (B) (=1L =) (c) (=e5,=) (d) (0,
(b) continuous everywhere ST 2%
(c) strictly monotone and continuous in the domain 35. The function f (x) = log, [Z.\::‘t +Nx + 1 ]]:?5 of the follow-
{d} an even function ing types:

28. Letg (x)=f (x) +f* (1-x)and f” (x)<0,0<x< 1. Then (a) even and increasing (b) odd and increasing
@) 2(0) increases on [1/2, 1] and decreases on [0, 1/2] {c) evenand decreasing (d) odd and decreasing
ﬁ} g;x; dweasesnn[[ﬂ, 1] 36. Letf(x) = x* - 622 + 15x + 3. Then
€) g (x)increases on [0, 1] ; I
(d) 2 (x) increases on [0, 1/2] and decreases on [1/2,1) E:i i;i::; ,: ?{ﬂr n:!j ;: 1:,

Lo In(r+x) . % (it
29. The function f (x) = SEE is (€) f(x)is invertible

Infe+x)

(a) increasing on [0, =) (d) none of these

e Answers
- (@) 2 (a) 3.(b) 4 (d) 5 (d s (d) 7. (c) 2. (a) 23
. . (d) 24 (o) 25. _
.0 9@ 101 @12 B.G) W@ 29 () 30 @ 50 ::}1 3. ?Ei L
15. (d) 16. (d) 17. (b) 18. (b) 19. (d) 20. (a) 21. (c) 3. (b) 3. (0 . (a) 33. (a) 34 (¢

CHAPTER TEST

1ch of the following questions has four choices (a), (b), (c) and (d) out of which only one is correct N e
- carrect cholce.

- logx. . e ;
. The function f(x) = :Immsmgmﬂlemterval @) a<h (b) ;,-:-_."f © ﬂ{_l @ a:r-:q
@32 B9 ©en @AY g, 2o 2
=l 1s monotonically increasing, then

Ifthe functionf (x) = cos | x | - 2ax + bincreasesalong the PRSRAT _ 1
entire number scale, the range of values of a is given by (B) k>-1 (o) k<1 (d) k<-

An evaluation version of novaPDFE was used to create this PDF file.
Purchase a license to generate PDF files without this notice.
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. The function f (x) =x Vax - x%,a >0

(a) increases on the interval (0, 3a/4)
(b) decreases on the interval (3a/4, a)
(¢c) decreases on the interval (0, 3a/4)
(d) increases on the interval (3a/4, a)
., The function f () =sin® x + cos* ¥ increases, if
(a) 0<x<m/8 (b) m/4<x<3n/8
(c) 3n/8<x<5m/8 (d) 57/8 <x<3n/4

-] ; .
. Letf(x)=cot ' [g (x)], whereg (¥)isanincreasing functi
. on {lm interval (0, ). Then, f () is B lunction

(a) increasing on (0, )
(b) decreasing on (0, m)
(c) increasing on (0, 7/2) and decreasing on (n/2, x)
(d) none of these
7. The values of x for which

‘l+x1ug,(x+ Vi + 1 ) >V +1 are

(a) x <0 b)y0sx=<1

) xz0 (d) none of these
8. Letg (x)=f(x)-2 1) +9 {f (x)}° for all x € R. Then,

(a) g (x)and f () increase and decrease together

(b) g(x)increases whenever f (x) decreases and vice-versa

(c) g (x)increases for allxe R

(d) g{x}deueaseﬁfﬂraﬂxe R
: 41 =
9 Iff(x) = I ¢ ' dt, then f(x) increases on
2

X
) (b) (0.%)
E:; E—iﬁi (d) none of these
0. The function f (x) = x1/% is increasing in thf interval
(e | (b) (==:¢
E:;. Eai} (d) none of these

1. If ¢ (x) is continuous at x =& such that ¢ (c) < 0and f(X)
"~ isa function such that |
£/ () = (ax—a*—x) ¢ (¥) forall x, then f(x) is

41.21
12. The function f(x) given by
EELT ] 1
fxy=| 1 x+1 1 |isincreasingon
1 1 x+1
(a) R b) -2.0)
fc) R-[-2,0] (d) none of these

13. Iff(x) = 22 + 9% + A x + 20 is a decreasing function of x in
the largest possible interval (- 2, - 1), then . =

{a) 12 b) -12
(c) 6 {d) none ot these
14. The set of values of a for which the function
flx) =28 —ae *+(2a+1)x-3
is increasing on R, is
{a) (0,=)
(€) (==, =)
15. The function f{x) = £ ' = * strictly
(a) increases in the interval (0, =)
(b) decreases in the interval (0, 2)
(¢) increases in the interval (1/2,2)
(d) decreases in the interval (1, =)

B (== 0)
(d) none of these

16. The function f(x) = tan™ 1 ¥ — x is decreasing on the set
(@) R {(b) (0,==)
(c) R-{0} {d) none of these

17. iiﬂ{x-:jg,thm

{a) cos(sinx) = cos X
{¢) cos(sinx) = sin (cos x)

(b) cos(sinx) < COSX
(d) cos (sin x) < sin (cos x)

18. (1 +x)" < 1+x", where
(ay n>1 {b}ﬂ£r|51nndx:>{2|
(c) n>landx >0 (d) x <0

19. Given that f is a real valued differentiable function such
that f(x)f” (x) <0 forallx € R. It follows that
(a) f(x)isincreasing (b) fix)is -:l.ec‘;easmgin
() |f(x)] isincreasing (d) |f(x)] is decreasing

0. For what value of @, flx)==  +4ax* + 2x -5 decreasing

: P forall x
o i ﬂieneighbﬂuﬂ‘md‘}fxﬂ“ {E;i:mz} (b) (3.4) ¢
(b) decreasing in ! o © R (d) no valueoia
(c) constantin the neighbourhod
(d) minimum atx =
Answers 20. (d
| Il si@e O @ 18 () 1@ 2. &)
16 200 3@ +@ 50 1 @
F:r':g%: ”jﬁié}} lﬂ. {d) 11 {l] L {C} = {a] e thematim"1
AL e : sepamwbmkmusqluﬁnmnfnb}uhw Ma
ina
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MAXIMA AND MINIME

|

ND MINIMUM VALUES OF A FUNCTION _

.bc ﬂﬁmrﬂarl with dafmfr: DE;:_R_ Then f (x) is

aximum value at a pointa € if
fixy= fla) for all x & D. _

 is called the point of maxu‘n-.:

Laximum value or the greates

am value of flx)- o
i ith domain
a function wﬂhr g
!:lir;:rmiuﬂ' atapomta e Dif

fixyzfla) forall x€ D.

m and fla) is
value or the

R. Then fix) is said

f minimum and

[ where x € 2.4}
sTRATION 2 If f(x) = NG +2t+2)dt,

ILLU :

then i

(a) the maximum palue of f(X) B3

sinimum value of f(x) i5 10

the
o yi5 26

(c) the maximum value of f (X

(d) none of these
Ans. (a)

i int
he point a i ca'l'ie:i t:EDI;'_“:_:_:L ;a ot value or the oo yTiON Wehave,
sﬂle:rﬁnim;;n]vau i ; =
alue of JX)- = 2+
- 1 bz}xz+2bx+1andidmib‘!bf fx) -L"r* i
: = + :
Tua?fﬂgjﬂs{ b paries, the range ﬂf&{?ﬂlsﬂ J&) A4xr2 =t 1y? +1> 0for e
| - 1 2,11 A — = r L
® 0.1/ © [/ [T (5) 2001 _ feissticly increasing on [2,4)
Maximum value of f (%) y
. ; 3 136
e have, ___!{,“s j {t-z*_m_i_l}dl'-:i'g-ftii"ﬂku 3
1+bz);(1+2b.’€+'i = o
1
B e — : of f (%)
.1+b2){-"2+1+b2x+1+i?2} Maximum value f . s
2 | 1‘ - —
2 B = =j {_F-\-Iii-i}dt =K3*F+ \l} 3
1+5) ("*1 3| “asrr OF ) 0 L]
58 P ue
3 mm:mmumm_ ;
— A I ,?nir:-rih sin3mx atansis e o hese
ﬂ*‘ﬁ{“lm} far? o T
| value of f @S TLp (2) 12
from this that the minimum Ans. (d)
b SOLUTION Wehave: ahi
insatx==1_"p2 f6) = 42 —dx+1145in3 T
1
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IMA AND MINIMA

i

MPLE 5 Let f(x) = tan~1

1+x

mient—1: The difference of the greatest ang it
on [0, 1] i f(0) —f(1) = m/4.

ment=2:g (%) = tan~txis an increasing function o
] (b) 2 (c) 3 {d} 4
.{a)

ITION We have, 2(x) = tan” l.t

€5 values of

i I[I! ="]'.

| =
g;(}f} = ;3’2 = [ for all X=g(x}is lncrgasing o IU,:-:}

tatement-2 is true.
1l=x

pfx) = tan” "

f) = tan” '1-tan" lx = n/4-¢ (x)
g (x) is increasing on [0, =)
- (x)is decreasing on [0, e}

1’5 — g (x) is decreasing on [0, =)

f(x) is decreasing on [0. 1]

f(0) = E-ﬁ = Eis the greatest v_s_nlue
f(1) = E—g{l} = E—: = 0is the least value of f(x).

T m
ce, required difference =", = 0= :1'_‘
<. both the statements are true and statement-2 is a correct
anation of statement-1.
:[l:.E 6 let frR—R be a continuous function defined by
T
sment=1: fic) = 1/3 forsomece R.

: 1
emernd=2: ﬂﬁf{x}ﬂﬁ’fﬂfﬂHIE R

.

= fx= (F+2 -2 xe _ & -F+)

(2 + 2 (@ + 28
For f (x) to attain a local maximum or minimum, we must have
) =0 = e =2 = o* =2

For this value of ¢*, we have filx) = 1-—-Clr:~.1rl:.-._f {x) = 0.

22

1
U<fix) = 2\’5{Ufﬂ“ff R

50, statement=2is true.
Since f (x) is 2 continuous function and every continuous func-
tion attains every value between its maximum and minimum.

1
Asl = i. < 21.-2- So, there exists c e R guch that f(c) = 3
Hence, both the statements are true and statement-2is a correct
explanation for statement-1-

| tanx o
EXAMPLE 7 Let f be a function defined by f{x)= !I ;n X
; 4
Staterrent-1: x = 0isapoint on minima of f.
Statement-2; f(0) =0
(a) 1 (b) 2 (c)y 3 (d) 4
Ans. (b) [AIEEE 2011]
SOLUTION  We observe that
tanx _,
; o= X = lim tanx =4
_I{ Eﬂ} = J.I::‘lﬁ“' PR D = .}.Tﬂ X S ‘1
2 2
osee x=1 1, BWOE g
_.P-TD I 140 *

So, statement-2 is correct.

sect X — :  2y—sinlx

tan x s X Bt X AR, L SRR
Now,f(x} = = = (X)) = 2 S
for x <0. Therefore, f*(x)

As sinx <x for x>0 and r<sinXx

1 (b) 2 () 3 (@) 4 changes its sign from negative to ]:!'Iﬂff-m‘"‘E as x passes through
(a) 0. Hence, x=0isa point of local mimimum of f{x).
¥l : : i t.
Thus, statement-1 1s also correc e
UTION We ha\re.r f{x) = ;}:ﬁ; x Ciﬁlﬂf: EEBtEI'ﬂEnt"z is not a correct exp]a.nahﬂn 0T 5
& . ment-1.
fO= 2
EXERCISE d (d) for its ansuwer out of which only one is gorrect.
; an or 118 f i
s quﬁﬁgm Each question Jias 4 choices fﬂ[J;;bi, ;ifji o e i @) -8
ar =1 e - c s - | .
Imt l“mtﬁlmmh}’k oot Lo _,:2+a1x“+_“+.|1nf"bEﬂPﬂl}Tlﬂ'm"ﬁlm
For the curve y = ¢, the poin 3. LetP () =2+ @)

(a) x=~-1isa point of minimurm
(b) x=0isa point of minimum

Iffél' ‘x=-1isa point of maximum
(d) x=0isa point of maximum-

5
nfegeamtw“gﬂfﬂmfmmmm}_ ;E: +E]
interval [0, 7/2), is

in2¥ oo the
-

i < a..The function
amﬂlvaﬂabtexwxmn-ﬂnu{alc <. .

P (x) has
[as} neither a maximum nora

(b) only one maximum
(¢) only one minimum

minAmLum

(d) none of these.
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42.28

ve minimum at

4. A differentiable function f (x) has a relati a relative min-

x = 0, then the function y = f (x) + ax + bhas
imum at x =0 for
(a) all e and all ¥
{c) allbh=0

@) alibifa=0
{d) alla=0
i 28 M
5‘ 'Ihehnt‘lh}nf{.rlr_[ .2“_”{:_2"34-3”—” ?-r 2} IH
1
altains jts maximum at x =
() 1 (b) 2 (c) 1'2 : e
6. If the function f(xj=2" +3(@-7a +3(d =d sl
pm'.El:ivu points of extremum then
{a) @ e (3. 0) i (=99, —3)

(d) 4

(d) (= 29/7)

(€} [===,T)
7. The maximum value of {1/x) i 1
(a) e ) & (c) £* (d) (1/¢)

[EAMCET 2002]
8. If the function ..I"(:.v}=2r‘—‘§' g +12a%x+ 1 attains its
maximum and minimum at p and ¢ respectively such that

p® =g, then a equals

{a) O (b) 1 {d) mone of these

[ATEEE 2003]
9. The longest distance of the point (a,0) from the curve

23'I+f—21={},isgivenby
(a) V1-2a+4* ) V1+2a+242
) N1+2a-a° (d) V1-2p+24°

10. A cubic f(x) vanishes at x=-2 and has relative mini-
that

(c) 2

1
and x== such

mum/maximum at x=-=1 3

1
[r@ de="2 Then, ()i
=i

(a) X+x—x b) £+ -x+1
(¢) P +¥-x+2 @) Prd-x-2

11. An isosceles triangle of vertical angle 2 6 is inscribed in a
circle of radius 2. Then area of the triangle is maximum
when =

(a) n/6 (b) n/4 {c) =/3
12. The minimum value of px + gy when xy = 1%, is
(@) 2r¥pg (b) 2pqNr () =2rvpg  (d) none of these
13. The maximum slope of the curve y=— ¥ +3:2+9x 27

(d) =/2

18
@0 ()12 ()16 (d) 32

[JEE (WB) 2007]
14, Ify=-""" wherecisaconstant, then whenyis stationary,
1+:
ay is equal to
(a) 1/2 (b) 3/4 (c) 5/8 (d) 1

3. N characters of information are held on magnetic tape, in
batches of x characters each, the batch processing time is

@ + B 2* seconds, o and P are constants. The optical value

of x for fast processing is,
(c) or/P

(a) o/ (b) B/a (d) VB/a

OBJECTIVE M‘"‘THEM;'.,TE

_——-_-_-_._-_-_-_

(b) ae (== =33 29/7)

16. IfA >0, B>0and A + B =n/3 then the maximu, .

tan A tan B, is of
(a) 1/\3 ) 1/3 {c) 3 (d) 3
17. The largest value of 2 -3-12x+5 four =g
pocurs atx = a2
a) -2 (b) -1 {c) 2 {d) g

18. The first and second order derivatives of a h'm"-'ihr. A
exist at all points in (g, b) with () =0, where 4.
F1|ﬁhﬂ'ﬂ110fﬂ.r'-if_ir' {x) < Oatall points {Eit'L the in‘m“‘iiatt I,..
of cand f* () > 0 for all points on the immediate righ; .
thenatx=c,f{x} hasa ;
(a) local maximum
(¢) point of inilexion

b)) local minimum
(d) noneof these

19. The minimum value of DA e
(a) 27 (b) 2 c) 1 (d) 4
20. Letf(x)=cosxsin2x. Then, min [(x): <y <nmis Brater
than
(a) —9/7 (b) 9/7 € —1/9 (d) -2/9
21 Iff(x) = sin® x + cos® x, then which one of the following i
false? '
. 1
@ f@=<1 B f@s2 © f@>; (@ fe<!
-]

: 1. ;
22. The functionf(x)=asin x + 5 Sin 3 x has maximum valye 3

¥ =mn/3. The value of a, is
{a) 3 ) 1/3

23. fax+ 5 = cforall positive values of xand a, b, c are positive

(c) 2 (d) 1/2

constants, then

¢ Fed a* ¥

(a) ab= 1 b) ab< 1 (c) b a-:l- (d) rarz-q-

24. The greatest value of f{,ﬂ=ms(.w!"l+?xz~31:,
¥e[-1.)is

(@) -1 b) & (c) 0 (d) cos1

25. The points of extremum of the function
x
2
o@=] 20 -P)di, are
I -

@ x=0,1 M) x=1,-1 () x=1/2 (d) x=-1/2

X
) ¢
2. Let/(x)=[ dt. Then, atx=(2n+1) %, f(x)has
0
(a) maxima when n=-2,-4, -6, ... and minima when
n==3,-3 5
(b) maxima when n==1,-3,-5, .. and minima when
n=1,3,5,... _
() minima when n=(,2,4,... and maxima when
h= li 3:- 5, s
(d) none of these
2 The function £ (x) =.x* ~ 62 12 + v + 9 attains its maximu™
value on the interval [0, 2] at x = 1. Then, the valueof a5

(a) 120 b) 120 (¢) 52 (d) €0

An evaluation version of novaPDFE was used to create this PDF file.
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e ——— e
- 1 \
28, The minimum value&f[l + Ein"q][] =il J,is

Em’l r
(a) 1 (b) 2 (c) (1+27/2y2 (d) 4
29, The minimum value of (x—a) (x — b) is
(a=b)y*
(b) 4 {(c) O (d) - (a ;f,}l

30, The altitude of a right circular cone of minimum el
cir-Cumscribed about a Epher{_- of radius r is €

(a) ab

[a} 2r {b} 3?‘ (L] sr Ed‘} ﬁ.ﬂ'lr
31. lff.r [x} = {x o ﬂ}:Z " {I'I;' = h]z!? +1 \'\"I'LE[E n ﬂl'l.d ,? are P':J‘S-i.ti,'k’[‘
integers, then

(a) x=aisa point of minimum
(b) x=a is a point of maximum
(c) x=a is not a point of maximum or minimum
{d) none of these

32. Iff () =(x~- a)? "(x- 5™ * ! where m,n e N, then
(a) x=bisa point of minimum
(b) x=bisa point of maximum

(c) x=Dbisa point of inflexion (d) none of these

(a) axz+2in:+c-y{.r'!xz+2Hx+C}isequaltuzem
(b) @3 +2bx +¢ -y (Ax* +2 By + C) is a perfect square
&y _ g
dx*
(d) a:::+1i11+£—y(.fl:kl+25x+(:}isnﬂtaperfect
square _ |
34. InaA ABC,B=90°anda+b=4. The area of the triangle is
maximum when C, is
(a) n/4 () n/6 (c) n/3
35. The function f (x) given by
-1 x+1 2x+1
fl)=|x+1 x+3 2x + 3| has

(c) gg =0and

(d) none of these

42.29

36. 'Fhe maximum area of the rectangle that can be inscribed
in a circle of radius r, is

@) =7 m) 7~ (c) nr/4 (d) 27
37. If(x)= 3 +12x-1, -15x<2
37 —x s 2=x=3

(a) f (x) is increasing in |- 1, 2]
(b} f(x) is continuous in [~ 1, 3]
) f{x)is maximumatx=2  (d) all the above.
38. The perimeter of a sector is p. The area of the sector is
maximum when its radius is
(@) p/2 (b) 1/vp () ¥p (d) p/4
39. Ifa” «* + 1% ' = ¢, then the maximum value of xy is

3 3 1‘,'1
@ 3 ® 5 9w

':,:'.

T

(d)

s

40. The function f(x) =_[‘ F(é =1 (t—1) (¢ —2)° (t - 3 di has
-1
local mindmum at x .=
(@) 0 (b} 1 () 2 (d) 3
41, Let f(x) be a function such that f" (@) #0. Then, at
x=a,fIx)
{(a) cannot have a maximum
{(b) cannot have a minimum e
{c) must have neither a Maximum NOF 3 MInmm
{d) none of these
42, Leta, b, c be positive real numbers and ax’ + b/a* 2 ¢ for
all xe R'. Then, I |
(a) dabzct ®) daczh () dcza  (d) dac<F
43, Ifxy = a“and S= i? x + ¢* y where a, b and ¢ are constants,
then the minimum value of 5 is
(a) abc (b) Vabc (c) 2abc (d) none of these
44. Let f(x)=¢" sin x, slope of the curve y= £(x) is maximum
tx=a,if‘a’ equals
i{la}‘ﬂ 0 . (b) m/4 (¢) /2 (d) none of these
45. 1fa> b>0, then maximum value of

gb (@@ -F)sinxcosx o 12y is

2 sin? x + 1P cos” x
2x+1 2x—1 4x+1| ) 1% o .
{a} mpomtﬂfmmm“m ::ime pmntof minimum @) 2o (® FT. (c) T {d) none of the:
3 Eh; mmg: mﬁ m‘.j}lf (d) none of above
| ' Answers
O e @) O 2@ 3 () 3. () 35 (@)

1@ 2@ 8@ 40 5
ﬂi} 9 (d) 10. () 1. @ 12 @ 1> ()
15 () 16. () 17.

A B

19. () 20. (a) 21
g E {ﬂ:; 26. (b) 27. (a) 28 (c)

= An evaluation version of novaPDFE was used to create this PDF file.
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42.30

2 Ifad + b = ¢ for all positive x, where a, b, > 0, then
P

{b) 27al® <4c

(a) 27al’ = 4c
(c) dal’ = 27 (d) none of these
= 0, =], i
3. The greatest value of the function f(x) = xe *in|
(a) [fre {(b) 1/e (c) —¢ (d)

4. Letf(x)=x —6x +12x— 3. Thenatx =2, f(x) has
(a) amaximm (b) a minimum
(c) both a maximum and a IMEN ML
(d) neither a maximum nor a mmimum

5. In a right triangle BAC, ZA = 5 T and a + b= 8. The area of
the triangle is maximum when £ C, is
{(a) m/3 (b) m/4 {c) n/6
6. The range of values of a for which the function
fix) = {ﬂz—'?n+ 12}m.t+2{n—-l}x+3e'5
does not possess critical points, is
{a) (1.5) (b) (1, 4)w(45) (c) (1,4)
7. If the function
F(x)= (20 -3) (x + 2 sin 3) + (@ - 1) (sin* x + cos x) + log 2

does not possess critical points, then
@) ae(-=4/3)vR=)  [b)ac(4/3,2)

(c) ae (4/3,%) {d) @€ (2, )

(d) =n/2

{(d) noneof these

ax+b
i N t

8. If the function f(x)= o 31(3' 4} has an extremum a

P{2,—1), then

(a) a=0b=1 b)a=0=-1

c)a=156=10 dya=-1,b=0
9. The minimum value of 2 log;, x - log, 001, x>1,is

{a) 1 (b) -1 (c) 2 (d) 1/2

10. The maximum value of the function f (x) given by
f) =x@-1%0<x<2,is

(a) O (b) 4/27  (c) -4 (d) 1/4
11. The least value of ‘o’ for which the equation
i ik 5
sinx 1-sinx

has at least one solution in the interval (0, n/2) , is

(a) 4 (b) 1 (c) 9 (d) 8
12. The mminimurn value of e 'r}*ﬁ,'is
(@) e (b) & (c) 1 (@ e!
13. If the function f(x) =§ + +* has a maximum atx=-3, then
a=
(a) -1 (b) 16 (c) 1 (d) 4

4. The maximum value of
ffx}=3cn52.r+4sin2x +cns§ +sin-§+ e

(a) 4 B) 3+V2 (o) 4+V2  (d) 242

15. The least value of the f(x) given by
1 K

o
@ &+ lo8e3 ® 333

(c) E‘,ﬂ“ﬂ.-:a {d}?t*!

16. 1f the slope of the tangent to the curve y=¢* ot
mum at x =4, 0 =a =2 m, then the value of 5 i 5 g
(a) O (b) = (c) 2n (@) o
17. The value nfﬂ for which the function i
mn e 'h-z 0<x<]p.c .

f{T} . x21 maximumath:_

ar )7 lf) 2 (d) - |
18. The minimum value of g7 oSy gsinZs Lo

(a) 1/243 by -5 (c) 1/5 @ "

19. Iff(x)= r; = : , for every real number x, then the mjy;..
X+ e

value of f (x)
{a) does not exist because f is unbounded
(b) is not attained even though fis bounded.
{c) is equal to 1 (d) isequalto-1
20, Iff(x)=| x| + | x-1 |+ | x=2 |, then which oneofg,
following is not correct?
(@) f(x) hasa minimumatx=1
(b) f(x) has a maximum at x =0
(c) f(x)has neither a maximum nor a minimum at x={
(d) f(x)has neither a maximum nor a minimumat 1=2

21. The maximum value of Iﬁ% ’T-, is

(@) 1/e (b) (c) 2/e
22, The function f(x) =2x" -3 2* —12x +4 has

(a) no maxima and minima

(b) onme maximum and one minimum

(c) two maxima (d) two minima

{d} 1

x
23. In (-4, 4), the function f(x) = I (> —4) e ™ dt, has
- 10
(b) one extremum

(d) fourextrema

On [1, ¢] the greatest value of log, x, is

(a) & (b) -% IOE[;}FJ () 31113,5\1; (d)¢

*4+2, =1sx=<0
maf@ell - x=0
3 0<x=1
Then, on [~ 1, 1] this function has
(a) aminimum (b) a maximum
(c) either a maximum or a minimurm
(d) neither a maximum nor a minimum

(a) noextrema
(¢) two extrema

24
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- int on the
& -1 28. The maximum distance from the ongin of a P?‘.-le sl
r =52 i 1 x, then the maxi ; : - {af s ) poth
6. If f(x sz_rl,f{}rewer};rt‘a I imum value e x:nsinr—ﬁmlﬂﬂ,y=ﬂﬂ'ﬁf Icos[ 1,1
of - Bty Lz :
l’.aliIlT does not exist because f is unbounded a,b> Ej- ;5 s o ETFE @ JZ-F
(b) is not attained even though fis bounded (a) a o
(c) isequaltol (d) isequalto -1 29. The maximum value of x'*7, is s e
27. Let the function f: R — R be defined by f(x)=2x +cos x, {a) 1/e ®) ¢ (c) & : is to be
then, _f 30. The perimeter of a sector is ccﬂ_nsmnt. If its area
(a) has a minimum atx=n (b) hasamaximumatx=0 s iaim, then 5ecl:urif-h1 angle is |
(c) is decreasing on R o o ) 7 @ & (d) 2
(d) is increasing function on R . 3

et 7. (d) 28. (b)
@ 3@® 4@ 3 (@) 6. () 7. () 22. (b) 23. () 24 (a) 25. (d) 26 (d) 27. (
2. (a : 2 :
: E:; 9. (d) 10. (b) 11 (& 12. (©) 13. (d) 14 (o) 29. () 30. (d)
1;5. ®) 16. (b) 17. (d) 18. (a) 19. (d) 20. () 2L (a)

ble in a separate book on golutions of Objective Mathematics'.

Solutions of Exercises and Chapter-tests are availa
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INDEFINITE INTEGRALS

=

+1
+Cnz-1

IDERIVATIVE OF A FUNC"_I.’IDFH | 0 I e :;

) is called a primi tive or an antiderivative

6 J Lax=log | x| +C
; (I] i ﬁx} e

:fa function f(x) and let C be any (iii) Ie‘dx=e‘+c

+C,a>0,a#1

ol
[ ¢ @=fx) @ Ja = Toga

4 = I}

(I} ﬁ (v) Isinxd;c—_'-mﬁl’*c
rimitive of f{x). ‘ Sl
OS5e55E5 a+ thveé;::m (vi) i cos xdx=smnx
tives which are (vi) ,[ sec? xdx=tanx+C
ere C is a constant.

_‘3 viii) joosecz;d'xs—-cﬂtx-l-c
»=—~—1etc arepnmitivesof ( I e
(ix) | secxtanX@x=
GRAL AND MDECRSTE (x) I cosec x cotx dx == cosec x +C
tion pfﬂH its 3 ﬁr:lﬂglsinxl'i‘c

a function. Then the xga;!:; :‘s denoted by (xi) I cot x
dgﬁniteinttgfﬂjﬂfﬂ (xii) j tanxdx=-iﬂgimsxl+c

1) lﬂgisﬂ;ﬂmxpc

) & | f0) dx=0®+C ol | secxdx=

= +C
arhil:rar}fmnstaﬂt ) Icmﬂxﬂggumecx cotx |

e of flry and C 5 25 i(x

of integration: 5 xisthl!""*ﬁable (xv) l' I dx=sin (E]+C
. o inte ’ .

%ﬂx}ﬂ“:‘f B conordifferential

the element OTIEE!

) nction i

e Aallaits fﬂtﬂfml-afa & ﬁJ 4 ok taﬂ‘l (l]nﬂ:

== 5
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4334 e ST —‘\HEEQ
EXERCISE
tof wi
Itiple choice questions Each question hias 4 choices (a), (b). (c) and (d) for itsanswer, out of which omly one i, tOryy,
This exercise contains multiple chowce g . !
: 1 9. ]fIq{'[}rf‘[' g (%), ﬂW“IS[-“J I (x)+ £ {r}”xm""iﬂm
1t
L .[sm{x a) cos (x - b}dxlsequﬂ = (@) g(Xf)- g f( (x)+C f:} g f(x)+ ¢
1 sin (x =) {c) g(\-}f{x]+c (d) 'E{.I]lfz{t]+c
@ Gna=5 "8 [cos x=1)| * ([
1 sin(r-a)| , o 10. If] (Gnx+8) (sinx-1)
P esieeh) mh ) = A— 25 + B mn'l{f[ﬂ}+{,‘.then
- =LA tan 5 - 1
() e Jog s = 2
sin (a + b) cns[x b) E B__-*_E:I, ﬂﬂ;—u@{{&
) o fﬁ-{i:ﬁ% + () A=FIEE R Vi5
cos (a +b) At ge 1 fx)= 4tan{x.f2}+1
2 i gt Odseat
x 2 aeds _-_i@:r +1
{a) xtm%ﬂ‘: (b) E'Clli“: {c}ﬂ.=5 fx)=
i -‘.Ha 2+1
(c) ]ﬂg[l+cmx]+1‘: (d) Iug{x+sm:r}+ﬂ @ As%* B=5 rl—_g'-'r{x:"" nv.;,.f +
—_— :fx is equal to y ;
J.{l £+ V1 “\l_ i e 1. J-ccs?'xé"g*"'"” dx is equal to j
1 X Al = Wi X Si.ﬂ-" v s cos® x
Rz h __.,;2] 2 »z [;FHA:J (a)=—2=+L (b) 3 '€
GSin
(c) =tan (d) none of these (€ =3 *€ (d) none of these

=

= dy=Ksin™ ! (2%) + C, then K is equal to
1=

(a) log2 (b) = lﬂgz
tan Vx 1+x+2),. .
S.IE (—1+x2 de:anxmlm
(b) 2 X0
(d) none of these

(o)==

1
© 2 lug 2

(a) xeB 40

(o))f= 1oz, o

1 Vi-¥ -1
6. If dx = b, then a i
fm*‘ “(JT st
to
(a) 1/3 (b) 2/3

2
?f X8 4 1to
fl+x}2 lx is equa

(c) -1/3 (d) -2/3

(a) ‘_'+C (b) € (x+1)+C
£ e
@~ 5+C @ S5+C
.Iﬁ”ﬁ'-e"dxisequaltu
@ @ ® 2L O ffes @ noneofthese

12 Ill+2tanx{tanx+secx]l”2dx is equal to
(a) logsecx(secx—tanx)+C
(b) log cosec (secx+tanx)+C
(c) lugsecx(s-ecxnanxﬂ:} (d) log (secx+tanx)+(

131.

dx is equal to
fx— 113 (x+ 2%/

4(x-1Y/4 4(x+20A
@ slxw2| *C€ ®) a1 *
Lfx—1}/4 1(x+21/4
© 3|2 G g
[CEE (Delhi) 2007}
N2 +1 [lo x2+1 21
14..[ [ E{ =2 g1l dx is equal to

o3l o

(b) —§[1+§Iﬂ[lng[l +§)-§]+E
(c) g[1+§ l[iug{1+$]+§]+c
(d) none of these
Vian
b Smrc:ﬁxdxmequalm
(@) 2Vtanx +C

(b) 2 Veotx +C
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—— o — 4335
() “E-nl +C (d) none of these
o 25, If If{x',lsinxnmxd_t- !12 I}lngf_f{x}ﬁc then f(x)
X el
.  ale A
1
(@) €™ +C (B)iMnE=e T By B e
* 5 i - ST
{c]sr""” :“’-:fli : (d) eX=x=sinx , o o lrir_*{ rm.r - a* sin® x 1 cos? ¥
17. j" hﬁ:{x +1)"" dx is equal to ﬂzmﬂzﬂ-bzsinzx azcns = bzmn x
4 1
(@) log(x” +1)+C b) Jlogx*+1)+C 2%. J. r+2 4 It
’ 5 T B o T
c) —=log(x” +1) {d) none of these o ety £ 5 7 ][ G %
a v r— r—!—
18. Iﬁsﬂ-ist-ﬁxdxiﬁequalm 3o RE i-”“} B 3 {“H)
2 -, X :
55" T (©) —tan~}|—— {(d) none of these
[a} g5’ 3+C ®) 5° (log5P+C B '\I'x+l]
i 1/3
55"'l 27. The value of !‘I—.i-—d.t'is
+ (d) none of these "
(log 5)° a(1 W3 af1 3
1 5 WYL 1] "% (®) "E[}'IJ +C
19 HI ——dx=tan|> +a|+b, then 8
J 1+sinx 2 s
(a) |;|=|...-E, be R (b) a=3;1, be R (c) ;[1—;12 +1 {(d) none of these
() ﬂ,;s& bER (d) none of these 4

20. j g -f"xg (x)} dx is equal to

-ﬂ,ﬁ ®) f7 8@ -fg’ @)
x &

ﬂ fg ' @-f g (d) fx)g () +f (x)g )

{m!x :osz'r}dx--_:—fsmiz‘r —a) +b, then

S5m
(a) i'l-=--—-hER (b) GSF-I*E‘ER

gsin'l [(;m”z:r]+{:

5 n~ ! (cos¥?x)+C ®) 5

Al
28, I-':'!‘-- -:—I dx is equal to

X

54
4 1
@) -1-5[1— ;,,] iC

314

(c) {%[l +;H +C

544
AL,
fb] 5[1—;‘31 +C

(d) none of these

29, If’ (ax + b) |f (ax + B))" dx is equal to

(a) —1—3 {({d.ti-b]}"*'ﬂ'.',fmal]n exceptn=-1
i
(b) Lu{u“b}}“uc, for all n

(© [-+lj|_f[ax+b}|“”+c for all n exceptn=—1
(d) {M”wnb )"*14C, foralln
a

({EJ%‘ o5 1 (cos 2 x)+C (d) none of these 30. Imdxkequalto

\_._"”2" _fd.tisequalm (a) ?4'5..}2.?*‘" ®) H&Fj:c
":z&;i;x*‘: ®) lus{simmrl:ﬂ © Fome+ H:“ ““‘“"“‘:
'(E}"lﬁ?g{ﬁx;'iﬂEx}+C (d) log (sinx+cosX) HE 31, "[]mvalmﬂi&'ﬁ!mtegmlj dnsequaltn

“_EI-!G‘-PEE dzr Ar+ﬂh5(9}1_4]+cmm

9:*-4:‘* 3
E s B=—=1 CeR
Q'-m -'ﬂ'nn'i'-l;ﬂ?n E;‘E—C'F' 0 (b’ A= 36 g 2

(d) none of these

.,#ﬂl—"-'rﬂ n% CE R
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AR Eals |
(@) tan ' +C L) Jr= B

1 P4+ x+1), -~ (4 noneof these
{C} [1’1 \r..‘l'*l}i‘ (d)


http://www.novapdf.com/

OBJECTIVE MaTH
____h_E‘m

43.36

F (0] Vdx is equal to

1" )
@) 1" ' (x)+C b) i1 A%

(d) none of these

32. If 1" (x) means log log log ...

times, then | [x I (x) 2 (x) P (x) ..

() I"{x)+C
33. jx‘ 2/3(1 +x'/%7%/3 gy is equal to

(a) 3+ Yy W, (b) 3(1+
() 3 +x3 234 C (d) none of these

34. II3 dx is equal to
+x
(a) I—lugx-rlug{xzﬁulj—tan'lxi'c
(b) x-ingx+-;'-lng{:2+‘l]|rtan"x+ﬂ
(c) x+lugx+]ilug{x2+i]+hn‘1x+t:

{(d} none of these.
CO5 X + X sin X
s 1t

i dxis equal to

(a) log (x(x +cosx)) +C

© hg[x+n.15 IJ

cos2x . .
36. J'-Ednsequaltn
' (a) 2sinx+log(secx—tanx)+C

{(d) none of these

(b) 2sinx-log (secx-tanx)+C
(c) 2sinx+log (secx +tanx) +C

(d) none of these
1 :
- dx ual
¥ Iﬂfnj o |
1 o 1 41
“log|—*—+C Zlog|T-10
@ “5(::“+1]+ ® “5[ o J
a .
(c) Iog(—-ﬁJi-C {d) none of these
H.f—dnsequalm
2a%%
(EJ Iﬂg {bj E’Eﬂ'"’c
(c) Eﬂr loga+C (d) none of these
39. Iffm— = Atan™ ! (Btanx/2) + C, then
(a) A =1,B=1/3 (b) A =2/3,B=1/3

(c) A=-1,B=1/3 (d) A=1/3,B = 2/3
40. HJ:IFﬁ‘dI*MIWW
@ a{j W.-W}+c

ted r

FWyse

oz 1 2
{ 3{412 ]3 ZJ
; N +ﬁ-’-‘--'31|.+c

{(d) none of these [CEE 'l.l'.'leihuxn_
" I log (x +1) -~ log x R
41. The value of the integral ey ks

l
(3) 3 llog (x+ DI+ dog 0 +log (x + log .+ ¢

(b) —[llog (x+ 1].}1 - (log ;p:,i!] +log (x+1) Jogxsc
) % [log (1 + /0 +C (d) none of these
42. But for all arbitrary constants,

J. 1 +sin @ — sin’ H--:m _ﬂ_
2sinf-1

rm— e

d © is equal to

3 A ' a3 M
e log, | (4sin B + 1)+ 2 N2 vsin 6 - cos77

(b) ; Vsin @ +cos2 8

4:3]2 t{lg,, |H-Slﬁﬂ— l}+2'\2 ‘n.'iunﬁiﬂ.ﬁ
'1 = e et —
= ysin 8 — cos 20

(©) 252

- i log, ] (4sin 8 + 1) - Vsin B-cos28
(d) = vsm 0+cos20
+-£"‘EIDE“" | 45in B+ 1 —Vsin - cos 28

43. Letx*#nm—1,n e N. The indefinite integral of
-\Ilsm (xz +1) = -sml{xz+ 1)
2sin(x2+1) +sin2 (2 +1)
is but for an arbitrary constant

] L1

(b) log ]&Ef[r; 1 |

(d) none of these

(a) IUEESEE(JZ+1}

(©) 5log | sec (P +1) |

0 P -sinx cosx-2| LI
sin x - x° 0 1-2c | ]
2-cosx 2x-1 0|

44, Given f(x)=
equal to
2 ot b=
(a) S“Almn.!ci-smlx-lrfﬂ
i :
(b) 3 — ¥ sinx—cos 2t +C

(c) :J—‘;F—Izcnsx—cush+c

(d) none of these
1
M2 (1 +x23/4

dx is equal to
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-2vx 2,{;_
I e i ®) g+
© 'r .C (d}_ﬁ%*c

a2
iﬁ-_'. mﬂlsequalm
/2
o :
@) _3ﬂ[u+bx2T =t

1
) 2 a+ b

! sin® x
40 J'[l+cuazx}‘\fl+m@2.t+cos4 dxis equal to

11_ 12 i
2 3“[a+i:x1]’ i

(d) none of these

{a} se-: [sec',x+co&x)+l'.‘
gb} ;ec lsecx—cos x)+C
(¢) sec” [ﬁec:c tanx)+C
{d'jim ‘these

@-.imufmsuﬂmatm:q-c

psec ot cos @+ sin o cot x +C

rivative of 3-1-3_::—9; with respect tox is.

(b) sin ' 39+C
(d) none of these

An evaluation version of novaPDFE was used to create this PDF file.
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43,37
(a) cosx+xsinx (b) —cosx—xsinx
{c) xsinx—cosx (d) none of these
53. The primitive of the function f (x) = (2x + 1) | sinx |, when
R<x<2nis
(@) —(@x+1)cosx+2sinx+C
(b) (2x+1)cosx-2sinx+C
() (2 +x)cosx+C
(d) none of these
5-x
54. Le'r._‘l s dx equal
(a) Yx+2 V6 —x +3sin | 4.1;,3 +C
e 2
@) Tz Bor 7 NEE2 v

et 2
(c) ¥x+2+5-x+5sin 1 5;—+C
(d) none of these

rsin @ e

55. Tlmvaluenfﬂ'leintegrai_[ a2

dx, is
1 ],2- {b] lzﬁinli*_c

(a) -2-:7*'“ +C 5

() lisinrzd‘“z‘z-t-c (d) none of these

-1
ok I eV rax+ ) EE+pr+1)

dx is equal to

@ mﬁ{ﬂf+u:+!;'¢?+ﬁx+l} +C

—y 1
®) mugvx%nxﬂ{;r’ﬂﬁu } -

{c) lng]{"f?+ux+1 — NP+ pr+l }+C

{(d) none of these

2¢*
5‘;.,j Ei;”_ dxis equal to

(a) !ng(eh-l- 1]-11211!-_1j (€)+C
®) _%ing(chi-l)-lﬂn_lift}*c
© %mg(gh 1)-2tan! @) +C
(d) none of these

._-—-—-—-dxisequaitu
EB'I cos X —SinX

b
(b]:rlﬂs‘m" "'C
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43,38
o) log llogf@)} +C (d) '
(c) % log Ian{g- 8 +C (c) ‘o8 lﬂg-lugﬂ”: +HC
1 X = e Iy =
(d) 75 log |tan [z 8]l € Al e i
#:"‘2 t"‘ri'l e i
= b) log |5 *2
2 J- -t dx (a) log [r!' 2 +C (b) log o __LIJH-_'
Iy S S ) £+l - ) &40
() loga St E) ® log a % © -"'+2+ e +1 b
Yo i- log (@ — 1)
(c) 2¥a *-a* (d) log( J‘1+r+\'rx+xz
mj‘_f[z 62. Ve +V1+x
f[x}lﬂgf{x}‘ :
fx) {a) ; vl+x+C (b) ’Ei (1 ...x]f:-;z___c
v :
—Lix ) fix)logf(x)+C R : :
(@) ]ng{f{x} / (c) i+x+C (d) 201 +x/2, ¢

Answers
36. (a) 37. (a) 38. (b) 39. (b) 40. (b) 41. (a) 42, ¢,
43. (b) 4. (d) 45. (b) 46. (b) 47. (a) 48. (b) 49, (4
50. () 51. (a) 52. (b) 53. (b) 54. (b) 55. (a) 56 (3

L. 2@ 3@ 4@ 5@ 6@ 7@
8 () 9 (0 10. (d) 1L (b) 12 () 13. (3) 14 (b)
15. (a) 16. (a) 17. (b) 18. (o) 19. (a) 20. () 21 (b)
22, (c) 23. (b) 24. (c) 25. (a) 26. (b) 27. (b) 28. (a)
29. (c) 30. (a) 31. (b) 32. (a) 33. (b) 34. (b) 35. (b)

|EﬁM{:ET 2

57. (¢) 58. (a) 59. (a) 60. {c) 61. (b) 62. (b)

CHAPTER TEST

Each of the following questions has four choices (a), (b), (c) and (d) out of which only one is correct. Mark the correct choice.

1. The in dx
tesﬁj‘[{:z+;r+1)2 is equal to

(a) -;ﬁ? %m“[hé”}(:
(b) —;z-iﬁ ;tan"{dx+3}+c
© 1 (zr-rl}“
2 +x+1) {xz+x+1]
) m+§m"{zx+n+r
2 Iffﬁ?%dx = Vi+ 2 f(D)+Alog (x+VZ +1) +C,

then

@ f@)=tan 'x A =-1
®) f(x) =tan"'x, 4 = 1
(©) f(x) = 2tan ‘x5, A = -1
@ f(@) =2tan'x,A=1

3. Iffr log (1+1/x)dx=f(x). log (x+1)+ g (x) . X’ + Ax+C,
then

An evaluation version of novaPDFE was used to create this PDF file.
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6. 1¢ |

(a) fx) = %xz
(c) A=1

(b) 2(x) = logx

(d) none of these

xe o
: [f_[mdx = fx)V1+¢& —2log g (x)+C, then

(@) f(x) = x~1 = te -
©) g{\} '\.!1+{"r-

V1+e* +1
(©) g(x) = e (d) flx) =2@x+2)

= 5
: COS™Y +Cos’Y |, .
The value ﬂ.fj Ea e dx, is

SIN°X + sin’y
(@) sinx-6tan"! (sinx)+ C

(b) sinx-2(@sinx) '+ c
() sinx—2 (sinxy" ! —6 tan~ ! (sin )+ C
(d) Sinx -2 (sinx)” ' 45 tan™ ! (sin )+ C

1 ¥
dy = -1 ~1 2 G

l'12+1){:rz+4} x Atan” " x+ Btan 2"‘
(@) A =1/3,B=—2/3 (b) A=-1/3,B="
o 13 1]
(c) A 1;3,3_5 (@) A =3 B="¢
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7. If J-hs{ﬁ-x'ﬁ- 1+x)dx = xf{x)+ Ax +Bsin™! X+,
then
(a) f(x) = log(VI-x +V1+x)(b) A = 1/3
(© B=2/3 (d) B=-1/2

8 Ifj qli:?-ixiuqmltn
(a) %ﬂ+13]5"'2-+%{1+x’]3"1+c
(®) §ﬂ+ﬁﬂ—gﬂ+xs}lﬂ+c

© bsl-&f+\11+?-| +C
@ Plog(1+)+C
Q, '['h_ﬁ-ﬂfllilﬂﬂf
IF#_ﬂax{ﬁnzx+cmx+sinr+sm:mx}dxis
(a) £<* (sec’x +secxtan 1)+ C (b) €5+C
(c) £ (secx +tanx)+C (d) none of these

PRl | x+1 ot e
mj@lzh1]{:1+4)dx Ing[x 1]+hlnn 2 then (a. )
@ ~1/2.1/2) (b) (1/2.1/2)
© .{-1:-1]' (d) (1.—-1)

ﬂtﬁw —-——FEWHEIHM

e dx Is
,Mm}mw e
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43.39
xcosx+1
SnT
o u B
& 41 +1
11|
V2™ 1 41
m+1\+c
V2x ™1 -1
V2 41 41 +C

i li’zxe"‘“—l +1
£

Tt l”dxi.sequalbn
(@) Euutf’“af‘—?-”c
®) ;'—ﬂuu’f‘”f.?-rz—EHC

(© %{1+1’2]”3{212¢~3}+C
(d) none of these

14. The value of | dris

(b) ln‘

(€) In l

sin x B log. sin (x — &) + C, then
15,]{! G l:;‘.,!nd']: Ax+ Blog,

(b) A=coso, B=—sina
(d) none of these

(a) A =sing,B = cosc
() A =cose, B =sina

dx is equal to
o i

xt c (b) _____].\:'I' EE+1+C
+
@ ;Ix1+?+‘l s
'\|xl+?+1 +C

EI »
c (d)
() = i Y FET 2x
X1 dx is equal to
15'.[ {x+1]~£5:xz+x

(a) tan” x‘+;c+1 e O 2t VR
© Sm‘I@T*C (d) none of these
o I ;%El?dxisequalm
(a) -105\-"};.}*' | FZ\H:
() log |x—3+ (" } \"c
© log x5+ (' ] \*'C
{d} mnﬁ&m
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26. j ] f—".-- dx is equal to
20. | ——, 57 dxisequalto
it x“]m -X . (a) 2 513 ifﬂ+1+c (b) g_f'”h:f'-.-;_:
(@) -—+C ® i
- 2 (@) 22054 C (d). none of these
ff}“rzj':;+f: (d) m*c I e
3 ¥ 15 Al 10
A B C. then {'r+1}“'\";"+}'_r+2
21 If] == gdr="o+—+l0 +
et VZr2erz o) Y 22
@ A=3.B=1 {mA-IB— ) =it u,l}. +C
2
() A= "%',B =1 {d) none of these (c) ﬁfjfx—':_?ﬂ +C (d) none of these,
22, Letfix)= J-{l+x1;3}'id:raﬂdfm} 0, then f(1)= 28. Jf\}?_dﬂbequal to
1 " (d of these
R O O @ @ i—C gf-_m
B.j‘ &; ET+ ‘:";rdrisequalln (Cj _."let :_i_+c {d} _'_\.:-r—.. l__.'_c
32 8/7 X &
(a) 32‘1+m e {b]ﬁfl"'m J =
29. | —r=dx isequalto
{c) e 1+ 4:1.7} +C (d) none of these 1+
= 14274108, 4+ 2]+ C
j : dx i I to i 3L B
24. | ———-;dx isequa
@2y (b) % 1+°/4— log, (1+ q”}] +C
(@) 5——5+C b)) =27 +C
nz.;!.nf-i-?- @+ (© % I—-x”“-:—log,__{l-:—xz”}}::
© J;? A i {d) none of (d) none of these
1 e J'r+ W-& ';"
3 = ]
(@ ;o (b) %lﬂg de—,;[ +C a) %xﬂa—kﬁtan":r”‘hc (b) 3 23 gan!
X 2
o 4 3 .33 i
(c) 103‘]:;1 +C (d) Igg]_f_i iC (c) 212 +6tan ' x84 (d) none of these
X —

Answers

L(@ 2@ 3@ 4@ 5@ 6 (a 7 @ o >3 -
8. (®) 9.(9) 10. (a) 11 ) 12. (@) 13. (d) 14. (a) = % 3“: E:l} 24. (a) 25. (b) 26. (a) 27. () 28

15. (b) 16. (c) 17. (b) 18. (b) 19. (b) 20. (a) 21. (c)

Solutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics”
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DEFINITE INTEGRALS

1. THE DEFINITE INTEGRAL

DEFINITION Lg.hﬂx]beﬂ:; primitive orantiderivative of a function ~ ITLLUSTRATION 2 The value of I = j isiw idx s
ned on [a, bl Le., = ($ (x)) = f(x). Then the definite i
fx) defi dx fb ). Then the definile integral (@) 3 ®) 1 © 2 (@ 0

of fix) over [a, bl is denoted by I flx)dx and is defined as Ans. (c) [ATEEE 2004]

: SOLUTION We have,

[0 (b) — ¢ (a)].
m/2

b i
(sin x + cos x)?
e, [ fodx = o)~ 6 ) G = [ Cnxtceaf g
[ ]
The numbers a and b are called the limits of integration, ‘a’ is

(2 . -3
called the lower limit and ‘b* the upper limit. The interval _, - j (sinxtcosx)” .
[a, b] is called the interval of integration. 4 g}_&_m x—""“?_+ T

If we usethenotahon q:-{x]I to denote ¢ (b) — & (a), then from /2
(i), we have = 1= I (sin x + cos x) dx
b 0
{ﬁx}ﬂx=[¢[ﬂI =5 !=[—cmx+sinx]:jz =)

ILLUSTRATION 3 If ](m.r:}zjl’"u-!]“dt, them the
0

fxpresﬂimlfur!{m n)in termsof [(m +1,n—1)is

B
[ fmydx = @) atx=b)- @ (x)atx=a)
&

i I »
i ! fix)dx = (Value of anti-derivative at b, the upper limit)

A
=l 1,n-1) (b) —I{m+1n 1)
P — (Value of anti-derivative at 4, the lower limit) {E"} 1t ms (m + )

J——I{m+‘l,n-]} (d) "—’:—N[m-r‘l,nvl}

'l‘r‘}'-—1+ +1
LLUSTRATION 1 The mlueaf_[ ‘\‘ dx is MG (1T (S) 2003)
@ -1 (@ 1 ans. ()
SOLUTION We have,
(11T (S) 2004] 1
Itm’u}=l.fm{i“!:|"dt
1]
A 1
o deia-n=]etia-yTi
1 ]
: 1 X dx i 1
L [ = LAt mALf
;]1‘-; 0 1 = I(Tﬂ"‘l.un'_l]:['_ = nﬂ' i IDE (1 )

-*[ah"ixl + wh_—?-], = n/2-1

= An evaluation version of novaPDF was used to create this PDF file.
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4460 OBJECTIVE MATHg:
_'__\—__:""Tr

s m'4 ull ﬁ
{2 fﬂ'ﬁ:‘lg —x| x/2 e L = I tan" x dx S =
sl
= I - 5 jdx = & . -3
0 cos| S —x|+aindE-x g B E G084 ke )
: L& ) G 2= [ tan" 2 xax |
A U
/2 - P =4 |
Adding (i) and (ii), we get 2 = J. l-dx = Bl I = 4 s IyFlyea= _F (lan” X + tan" zr_; dx 2
1] i 4
So, stabement-1 is true. e |
H 2 ST R =]’ tan" " x sec’ x dx
Leth = [ fla+x) dv. Then, i = I f(t) di, wheret = a+x 0
i) a 04
: B S
= hth-2=17"7 1 Saca
= 1’1=fj{x] dx L &
1] S, statement-2 is true. ‘
S, statement-2 is not brue. Now, l
% 1
EXAMPLE 10 Lef Fx) = Icn:s. Vi dt In+In-2 = n=1
1 ct :
Satemenb 1 ! fo) = mos = L+ = 3 {Replacing byy
x dh+lp=1 [Replac )
Statement-2: Iff(x) = J-q;{i}d_*, thenf’ (x) = d(x). E et I ol Placing by
a = I_I_+1—j|3=_-;=:',,1+1—4'=:§
(a) 1 b) 2 (€) 3 (d) 4 Slas R -
Ansto) = h=aea T n

SOLUTION We have,

2 S0, statement-1 is also true and statement-2 is 2 is 3 Cormes

}' s explanation for statement-1.
£ia) s ookl EXAMPLE 12 Stalement-1: The wvalue of the integrs
! %3
£ e dxisequal to 2
ot . _d L : 1+v@anx oA 6
= F (x}—;(l]d!-rdx{;tz}msx & (cosl =2vcosx \ ]
So, statement-1 is not true. Clearly, statement-2 is true. Sa‘af:‘mmt—z.'j f(x)dx -——I fla+b-x)dx
w4 2 %
EXAMPLE 11 f,,J' tan” x dx, wheren e N (a) 1 b) 2 (c) 3 (d) 4
i Ans. (d) [JEE (Main) 202§ |
4
Sfﬂ.imﬂ'f_fa‘:f tandx dx = 351;';_5_5 SOLUTION Clearly, statement-2, being a standard property,
' true.
, f f(x) !
1 __fx = rs el
Statement-2; I +1, _, = =3 We know that = dx >
[}
(a) 1 (b) 2 (c) 3 (d) 4 W b s o,
AL e e fie L e SRS M S L
SDLUTIgw We have, el Vvtanx “Lw'ms xafsinx ~ 2|3 6 ¥

S0, statement-1 is not true.

EXERCISE ;

This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which on ly one 0
) 21
(a) 6 ) 8 (c) 12 (d)

2
1. If] =f |1-x"| dx, then I equals
-2

An evaluation version of novaPDFE was used to create this PDF file.
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WWE'IHTEGR&LS

—— ST —

'I'I‘tewlueufﬁwintesl‘ﬂlf = “]'[f' D dx for B g iq

(@) sin” ' (a/B) () m/2
il

4% 1
5
2
| ot

2\"_1

24’5

(g3 I«ng{wf*n)

(c) sin'i.[_ﬂfgm (d) =

1

243 1
(b) '_J: zluga
{d:'g_'l‘—]ng(f_.fz]

w/4
[ sin Vx dx equals to
0

@0

i

| |log x |dxequalsto
|

(a) log (8/0)

(b) 1 (c) 2 (d) 4

1
() ;log, (870

@}f%ﬂ&) (d) none of these
®/2
valu wﬂemtegraifl [fT“”g]aam,s
1 B ) 1 (c) 2 (d) noneof these

n/3

x
XSinE 4 o

cos’x

- n/3

(d) none of these

6 log (6/5)
EE; a /12)log (6/5)

)gxisﬂx]standsfﬂfﬂma‘ﬁ‘
(@) 4 {ﬂ) 3
'&:' EH.;;‘ 451[11 then
snx 1
‘”1 hF

Purchase a license to generate PDF files without this notice.

(b) 2 (2r/3 - log tan 5n/12)

4481
- 2
11. The value of im i-'._ is
£ jezrzdx
0
fa) 1 (b) 2 () 3 @ 0
4
iz n‘iﬂ‘-’aiuedjfﬁdx,is
1
(a) & by 2 (c) 4¢ (d) 3

1000
13. The value ﬂfI-t’I =B gy, is
1]

™01 0% _1 e=1
D b == d o
104

14, The value of the integral [ sin (x - [x]) = dx, is
]

(a)

{a) 100/n (b) 200/m () 100w (d) 200=x
15. The difference between the greatest and least values of the
x

function ¢(x]=j(t+l]dfcrn11,3].iﬁ

1]
(b) 2
2zJ|r+1

{a) 3 {© 7/2

51]-'_ 1 ;
16. The value nif dx, is

Bo=iX 1
iﬂgt IIGET (b) - slbﬁe[a zlnge[%]\!

l,.f!

(dy 1142

(a)

) 5 =

Jx+1
i Theva]uenfj %‘;ﬁd‘ is
(a) 2 ) 1 () 1/2 (d) 0
16773
18. '!T\evaiue'of['[sinxl, dx, 15
0
(a) 21 {b} 21/2 (@10 (dy 11

®
19. HH_[ f(cos 2x) dx = kff{msix]dx then the value of k, is

{b} n (c) n/2 (d) none of these

(1]
{a) 1
20. 'I'heualueof[sinxf{mx}dxiﬁ
(a) ® ik ) 2n {c) 2f(1) (d) none of these

byis
1 jy<b, then the ordered pair (@
21 “ﬂ‘:j 1[]1.3.:051&1‘:

An evaluation version of novaPDFE was used to create this PDF file.

I ————————C


http://www.novapdf.com/

44,62 P ECTIVE MATHEMATR
- n e
(a) {Z?E' géEJ ®) [21: 3?5] ® el 3 @)
w2 i
e

2. 'Ihevn]uen:fthemtegral_[ ”“f_z;‘ dxis

(a) 1 ®) 0 (c) 2 (d) noneof these
23. The value of the mtegra]J Voos X — msj_x dris

-x/2
@ 0 ®) 2/3 () 4/3 (d) none of these
21

24. 'i'hevaiuenfthe_-mtegmlf : -*'—':E-

(2) -2 (b) 2 (c) 0 (d) -3

2
25. Let f,=i 1_irandL=] 1dx Then
1 Glﬂ:2 P
@ hL>1 ®) L=l () Lh=hL @ L>2
/4
SIN X + CO5 X -

2. | 5 an2. “risequalto

(a) _41.],353 (b) '1=|ﬂg-3 (c -%Iﬂg-l (d) none of these

a4
S.I.I‘IB-H:BEB

5% 1655 dﬂls

27. The value of ﬂwmtegral

@) log3 ®) |ogz (©) 51083 (@) 55 log2

28. Let & (Fm

4
g Y o F(ky-f(1),
1

ﬂmmofﬂwpemb]eva]uesﬂfk,is
{a) 64 b) 1_5 {c) 16 (d) 63

: [AIEEE 2003]
2. If I = I {{x:H !og(%]}it where [x] denotes the

-1
greatest integer less than or equal to ¥, the [ equals

(a) -2 - () -1 (c) 0 (d) 1
30. The value of [ (' +xcos x+tan’ x + 1) dx is equal to
—-r/2
THJ 0 (b) 3 (©) = (d) none of these

31 Ifj fx)dx = .mdj’ (3-f () dx=7, then the value of
-1

fﬂx)dx.- is
2
(a) 2 (b) -3 () =5 (d) none of these
/2
32 Thevalueoff=£ s

An evaluation version of novaPDFE was used to create this PDF file.
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o sin x + €08 X
S () V2 log (V7
{a) 2 0g (V2 + 1)

{c] iag (V2 +1) (d) none of these

b
g X
34. The value of the integral I 1-;1 dx, a<bhis
B

@ la|=|b] B) [B[-]a|
(© |la|-Fk d) |b]|-a
[JEE (Orissa) 2,
35. The value of the integral
ix :
I &f-l-i:—f‘-_g“'ﬁdﬂ whena>b>0,is
(a) 1 (b) m (c) m/2 (d) 0
=y 1
36. The value of the inlegrﬂlj x(1-x)" dx, is
0
1 1
@ l'l-lrl r|+2 (0) {ri+1]{rl+2}
r iy b -4 500 L)
© H+2 n+1 {dlz[nﬁ-l_ru_}':
[AIEEE 2
37. The value of the integral
Ja
[l cosec (3~ 0 cosec (=26 e, is
L]

(a) 2seca lﬂg(%cusecq] (b) Eseculng[%ﬁ
\

f

(€) 2 cosec axlog (sec o) (d) chsecuiog‘l:tl;i

1o = .
38. The value of the integral _[ s_mk Y dx (k is an even In
sin x

0
is equal to

n kn d

(@) n ®) 5 © (d)
39. The value of the integral L yise

tegr I Z+2xcosa+]

(@) sina () asine (0 5o (d)

| £ ] dt on the it

X
40. The greater value of F [-"-'}:.[
1

[‘ 1!%- li'rzlris
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e

44,83

1
(@) % ® 5 () -% @ -1

. The value of the integral | | sinx ~ cos x | ay, is

1]
(B) 2032 -1) (¢) 2v2

wie o @) 23 +1)
u_'mevaimnfﬂwintegmlf sin~? xdy, is
-4
8 3
@3 ®3  ©F @ noneofthese
3. The value of the integral I = I 22
T PVN2- 1
2
@) 0 ®) 3 © 5 (d) noneof these
1
H*I | sin27x | dxisequal to
1]
@ 0 (®) ‘i (c) }: ) i

i
5. The vah:en{theintegml_[ (cos ax = sin bx)? dx, where

and b are integers), is
E:} -7 (b) O (c) = (d) 2=
1
. Thevalueof | (1+¢™%)dxis
0
{a}--l )2 (c) 1+ ' (d) noneofthese
= e dx a> 0, then [ equals
7. 1€ I = j o

(c) am @ 5

Purchase a license to generate PDF files without this notice.

S1. The function F (1) = | lﬂg[ }.ﬁ -

(@) aneven fun':tmn (b} an odd function

{c} a periedic function (d) none of these
52. 1{3 % 5m{-l - x]d.r is equal to
-.,: 3r
@ 3 )=
{©) 0 (d) none of these

53. 1 F (x)= | logtdt (x>0), then F’ (x) equals

e
(@) Ox*-4x)logx
(¢) @ +4x)logx

(b) (4x-9%) log x
(d) none of these

54. If f(x) and g (x) are two integrable functions defined on
b

la, b], then I flx)g(x)dx |, is
"

b b
(a) less than \}J fedx] g@dx
a a

(b) l\a'.ﬁtxxtl.'l.a.ﬂi::nrllzul:i'r.tafl.tf.:-’J‘:‘T fz[.\:}:ixi- gz{.t]dx

b
J
(c) less than or equal to \,\ {x) ir\ \

(d) none of these

1
s5. 161=] 1+ dxthen
L1

5 N7
(b) I#—z" cy 1> 2 (d) nome of these

g2 (x) i‘t\

(@) I>2

] i

(a) I>078 (b) 1<0.78 () I=1 (d) mni&m

57. 'Ihevaiuenfj x| x|dx,is
=

(a) 2 b) 1 (© 0 (d) noneofthese
i m" "+ dx, then b=
58. i.fI cos” xsin” x dx =l_[51n x dx,
: ; 1
e @ 3
(@) _zal'l__i (b} o+ 1 © o 2
[
& |logxl
59, T'."IAE'I-TEI ‘E Iz dI,lS
1fe

} An evaluation version of novaPDF was used to create this PDF file.
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44,64 SHEETVE MATHEM,,..
1 a8, [frrisaﬁxedrealnumbersuchmatfmh_ﬂi“:r__ ‘““! ﬁ
(a) 2 (b) 2 (c) 2[1-;] (d) O 2 WA ',1'5'
5 = tl'u:rl._r flx)dx = :
60. Assuming that fi shere continuous, ']'I f [ﬂ"‘“s ?
ing that fis everywhere ey ‘e @ (b) 0 (c) -5 @ %
equal to -
b b " X
4 +3sinx J -7
(a) %I fix)dx (b) .[ flx)dx £9. The value uf{ Iog[dl;'j'éﬁ_g}jdx' is 77
[ a
b b
[ 2 {b) 3/4 {c) 0
@ cf Frodx (d) | f(x)dx (a) 1 (d) 1
a .1:7z
3 Z2xr=1' :
7[R 70. Thevalu.ecrfj tan 1[-1--1_1_12]:1‘::,5
61. p & () dt |is equal to 0 3
e fay 1 b) 0 (c) -1 @) 2
{ﬂ] #{E{-ﬂ}—ﬁﬂf{ﬂ:‘ el
(b) %[M‘E{I}l]l-il- [0 (fx)F 71. The valueoi'_[ | cos x—sinx | dx, is
0
(€) 2 e —f (e () i s 5 | |
(d) ¢ (g (g (x) =& (f (x)) frix) (a) 5 {b) 22 (<) 5 {d) 47
62. Iff (x)=a e’ +be" +c x satisfies the conditions f (0) = -1, ok
4
] : 39 1 1 2l 5 B
f{[ﬂg2]=3]:a (’[I}"EIJ&I—?-M |'|=J zril'{f;*z-_- I zrldx.r!;: j X d.'l‘-'al'idf_‘l:; f--_’l
(a) a=5,b=—6,c==7 (b) a=5b=6,c=7 m“ o A i
=5 Bmbe=—7 d f th
s 5’&:' 4 SR Otie (@) L>land Iy > I3 (b) L>handl;>1,
53.-'I'hevaluenff ‘m(HJ is () =1, and 11> 1, (d) none of these
- 2 [
g [ATEEE2Z005) |
(a) 2n (b) =/2 (c) 3/4n (d) 4/m 73. Consider the integrals

1 1
64, 1f [ cot” 1 (1-x+ ) dx = k| tan x dx, then k=
0

- n -
fa) 1 (b) 2 (c) = (d) 2n

|

) - . 1 har

65. H‘ﬂ{hfl,ﬂmj dx is equal to
' = Vi-2ax+a2

@ . ®) 2 ©) 2 () none of these
: o[ X+sinx ..
66, The-value:ufﬂ miﬁ,iﬁ
(a) m (b) 2m (c) =/2 (d) 3n/2
_ secxy COSX sec21+ms:e¢-xi:nlx
67. Iff(x)= | cos?x cos”x casec” x then,
1 g cos® x
n/2
[ f) dx equals.
0 .
(@) 0 () 1 () -(’;‘ +i%) @ -1

74

An evaluation version of novaPDFE was used to create this PDF file.
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z =
- To find the numerical value uEI (> +qr+s)dr it E

1 i
L=| e%cofxdx, =] &% coxax, =] ¥ i
0 0 o

1
2
and Iy =I e V2% gy The greatest of these integrals® ;
i

(@) I ®) I © I (d) Iy
f(x) = fla+b-x)forall x& [a, b]and
b

b
IxJ{x]dx =kIf(I]dr,ﬂ1mﬂwvaluEﬂfk is
a

a

2 ¢
OEELETR ;*’E @5

a+h
(@) =3

-7
necessary to know the values of the constants:

(@) p (b) g (c) s (@ pe
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4485
e o =
. mffﬂ__’}g’ E:E—:gbemnhnuonshmcm,mmhe {a) ;! (b) 8 () n (d) Zn
vﬂuen.ﬂheintégm_l!ﬂ[.fﬁ]+fl‘x}l[.gfﬂ‘g{"'x}ldxis 86, If ; d;-_-grﬂﬁmx is equal to
o \ log 2 Ve -1
(a) m o ®) 1 ) -1 (d) 0 @) & (b) 1/ () logd  (d) noneofthese
_[(nx i X
7. ﬂwr-ﬂlvﬂ‘ﬁf.l[ﬂ ““‘5(‘:&"] ;38 87. The value of the integral | log (1 +cos x) dxis
' = 0
et N7 + 4 L
@ 7V2 +42 -8 {b) +4m2-8 @) Elng?. (6} —nlog2 (c) nlog2 (d) noneof these
"
© E_if_*_.::.@j (d) none of these 88. The value of the integral | ——— dx(a<l)is

n/2
78. The value of the mtegra]f .._.[.5'?.:1.';_ i
- 0 f{r}-ifti-x}

(a) m/4 (b) /2 (€ = (d) 0
: ]
1 :

79. 'Iheva.lue-uf,i e v any dx, is

- i L .. L

@ 35108106 (®) 1 log6

4 15
(© log| 35 @ mg{—é-]

(b) [>1
{d) none of these

L__ jx. then which one of the following is

{0 Iz0 (d) all of these

- ‘ isa AP, (d) sin (=0

0 #-2acosx+1

2% 3R
n K B S
{a} l-__ﬂl (b "2-1 l:] ﬂl_'l 4
xf2
89. The integral | f(sin 22x) sinxdx is equal to
1]
mS L xid :
@ | fleos2ysinxdx=Z | f(eos2x)sinxdx
0 0
=2 x4
(®) | fisin2 x)cos x dx =2 | flcos 20) cos xdx
L]
]
/1 s
(c) j j{cﬂéﬂx}mxdx=\fi]f{mlt}cn&xdx
)
L]
nf2 ®/2

(d) I j'[fin!x]mder:ﬁij{mshjmxdx
0
0

i
a0. j k(r:x-:nz}m sin 2x dx is equal to

0
(@ =% () 5 &0 -
© 5@+ (d) 0
[ Ve dx, is
91. Thevalueufﬂlein\legrﬂ{ T
3
32 N
2 2 2 (@)
@i Diaiidhe 2
‘ .
i — dx (a>1) 15
92. '{hevaiuﬂnfttm;ntegtal£ el
; in & in
D — L e e

' ' functions satisfyin|
1 f(x) and g(x) are mnﬁnuﬂ'-:ﬁ
& }ﬁég}[:ax}mdg{xﬁztﬂ-x}—lm
a

[ fog (;}dr_'is equal to
D
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e CI'BJECTWEH‘,'
o) y{_mu]z ~f@r (d) & @) |R‘f-:}t~

(@) I g@dx @ | fdx (o) 0 (d) noneofthese

0 0
L

84, _[ x[:'u't.a.nx +“.‘m\|dx equals
o /

e
(@) 35 HE O
3.1/3
95. The value of the integral I x = ) gy, is
1/3
(a) 6 (b) 0 (c) 3
1=
9. The value of the integral | V1 —cos 2x dx, is
o
(a) 10042 (b) 20082 (c) O
97. The value of the mtegral
1/2

e ) =

-1/2

(d) 4

(d) 400v2

@) lug[i] ®) nog[;] © nug[%] @ tvs[f]

98. 'Ihevalmni‘u'neimrgmljp log x | dx, is
1/e

99, ﬂmvalueoff %ﬁd{,iﬁ

5m

fa) 0 5

(b) = (c)

(d) o

(a) 2(' ]J {b) 2(!*;—5] {c) 2-% {d) none of these

S

2
100. If o= x"sinx dx, then the value of uyg + 90 g  is

T & g '] 9
92 % z
@ ( EJ ®) (zJ © m[;J @ g[g]

nf2
101. Thevalueof | ———dxis
g l+tan’x
(@) 0 (b) 1 (c) /2

102. The value of |

(a) %‘ (c) n

(d) m/4

(d) 2n

b
d |
103, If 5 f(x)=g (x) fora<x<bthen, | f(x)g (x)dx equals
a2

(a) f(B)-f(a) (b) g (b)-g (@)

An evaluation version of novaPDFE was used to create this PDF file.
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i
i -2
For any integer 1, the mtegra.l_ﬂ[ i I"’“Ssilrr; is

104.
has the value
(a) ™ (b) 1 €) 0 (d) None ofs |
iy, |
105. levaiueﬂfﬂ'lemﬂg“’]j. 3+x dx hesmum
1
{a) (1.3) (b) (2,30) E{"—' (4, 2430 } (d) ““"'*ﬂi&%'
106. The value ofmemffﬁfﬂli = .!'1_]‘3’1.2 dx, is
(a) 1/2 ® /2 (1 (@) &
m
107. 1fI = | sin® xdx, then
0

wfL 2z

(a) I= 4I sin® x dx = -lIsm xdx (b) i-_-j cos? 1 4y
0 0
w/4

() 1=8] sin®xdx
[1]

(d) none of thes

1 1
108. If_[ f[:c}dx=M,J £ (x)dx =N, then which uf!hggt.;,!
1] 1]

lowing is correct?
1

1
(a) I(ﬂx}+g{x})dx=M+N (b) _[ fix) g (x)de=pMy

f@) 4 M

tc}J @ N

—.-:b:

& =M @f

1]
n/4

109. Th-evaluenfj' {nx~4x2}log{1 + tan x) dx is
0

T

@ = log,2 ®) X 102
’.:3

(€) 3¢ log2 (d) :;lngw'f

n/2
110. The value nE_[ sin [log (x+ Nx? + 1)) dx, is

—®/2
()1 ®) -1 (©0 (@ noneoi®
inm
ML Thevalueof | o
: 1]
il B -1 (99 (d) o

il
12 f(a+x)=f(x), l'hem_[ f(x)dx is equal to(n € N)
: 0
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4467

4 - a
@ -1 feax ®) nf £ dx
i} 0

(n=1)a
©] f@a
0
113. 1ff(t) is a continuous function defined on [a, 8] such that

x
f{t}isanﬁddﬁn‘mﬂm then the function HI)=,[ fieydt

(a) is an odd function
(b) isan even function
(c) isan increasing function on [a, b]

{d} none of these

120. Iff(x)is an odd function defined on [~ T/2, T/2] and has

x
period T, then ¢ (x) = | f(t)dtis
% x
(a) a periodic function with period T /2
(b) a periodic function with period T
ic) npl:apeﬁodi(: function
(d) aperiodic function with period T /4
n+l

121 If for every integer "'I f(x)dx=n, then the value of

]

(g} e of teos f flxydx, is
114. Iff (x) is an integrable function over every interval on the i :
rﬂ']hmgudxthatf{t+x}-f{x’}fnrmwxandmait then (ﬂ'.' 16 (b) 14 {c) 19 (d) none of these
af s
’[ J e s % tan’ ¥ i is equal to
‘ ; ’ e
T ; - +
@£ e ®) £ f®dx WX e i eF S
iy =2
@Jl flxydx (d) none of these 123. Ti-.ew;a].ueoilmsec (x - 1/3) cosec (x = n/6) d¥, is
By o
~ 3m x (a) 2log3 () -2log 3
®) L=2k ; :
(d) none of these 124. 'I'hevalueoE-IIr. | x| dx,is
is *quad.ﬁlhl: polynomial in x such that @) 2 ®) 1 () 0 (d) none of these
(%) ﬂs:-'z-t{f{m*'#[i]} = kf (1), thenk = 125. | |+ +3x] dxis equal to
T LI ’ 0
R d) 2 170
0 2 @2 e 0P 05
egral [ x[xldxis _ R ) Ty
(b) ﬂ: (o) 21/2 (d) noneofthese i mvmm&minwﬂl{-w'ﬁ
: vahmqiﬂ:m:nlesﬂl @) % ®) % (© % (d) none of thes:
/ .._1'.' i : ‘:l._- - o Wy d:l‘ iﬁﬁlualm .
- 127. I T drxisequalto
(b) fla)=f® _lx“+2|,:1+1
e ) _ 1
{Iﬂ mﬁufﬂ'l&ﬁe @) In3 {h]- 2In3 (o) Elnﬂ- {d) none of thes
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(b) rrlﬂse{ﬂi'ﬁ]

(d) none of these

(a) mlog, (a+B)

(€) 5 log. (@ +b)

129. For any natural number 5, the value of the integral

Vit
[ P1dx, is
Lt
" n ==
(@ n¥n+ ¥ r (b) nyn— 3, Vr
r= r=l
- 1
(ch z Vr-nvn {d) mone of these
r=}

130. For any ne N and x€ R', the value of the integral

n[x]
} (x = [x]) dx, is
1]

(a) n[x] ®) [x] (o -’,j[x] (d) none of these

Iog,lﬁ..inx[

131. If

&' (x)= ™ —— xRN AE L and
3 2
I;mg"rx—m:ldraéﬂk}—lﬂl}, then the possible
1
value of kis
{a) 27 &) 18 {c) @ (d) none of these

132. The equation

=/4

_f {n | sinx | +—~':'-'-5-"1£- +¢rdy =0, wherea, b, care
' -=/4 Lo

constants, gives a relation between
(a) . b,and¢ (b) aandc (c) aandb (d) bandc
133. Let f(x) be a continuous function such that

-
OBJECTIVE MATHEMAr |
1 .2
() 2 @+ P (®) 5 (B - o)
(<) 1 ,:.—_[3'4, [jj'] {d) none of thess |
3
r/2
135. - J_; 1| 4% has the value
—xiz Beos 2k s
@ % ®) 15
L5 (d) none of th
= 25
©) o4

136. If [] denotes the greatest integer function and

3[x1—§1-:-1,x=0”

(x) =
4 2 =0

2
then f f{x)dx is equal to
-3/2

11 i k 17
(@ -5 (®) -3 (c) -6 @ -3

1
137. The value of the i.ntegrall [x* + [x)] dx, where [] and |
-1
denote respectively the greatestinteger function and frac-
tional part function, is eq)aial to
5+ 5 5

@222 02520

Ej;—E (d) none of these

138, The value of
1

_j; sin” ! [:2 + ﬂ dx + .!1 cos™ ! [,rz < %]d;.;_

where [-] denotes the greatest integer function, is

;r(ﬂ—xf]+f{x}=ﬂfnraﬂxe [0, a]. Then, the value of the (a) m b) 2n (c) 4m @ 0
s 139. Le yta y+o yia—c
! ; - LetA(y) = |y+b y+c y-1
£1+dex is equal to vic vid yebid
2
1
apa ® (©) fla) (d) 5f(a) and, | A(y) dy=—16, wherea, b, ¢, d are in A.P., then tix
0
B ; ;
134. The value of [ x | % | dz, wherear<0 <, is comumon difference of the A.P. is equal to
5 fa) 1 (b) 2 (c) £3 (d) none of thes
Answers

1. (c) 2(d) 3 () 4 5@®) 6 () 7@
8 () 9. (a) 10. (c) 11 (d) 12. (b) 13. () 14. (b)
15. (c) 16. (b) 17. (b) 18. (b) 19. (b) 20. (d) 21. (b)
22. (b) 23. (c) 24. (b) 25. (b) 26. (b) 27. (c) 28. (a)
29. (c) 30. (c) 31. (c) 32. (c) 33. (¢) 34. (b) 35 (d)
36. (b) 37. (d) 38. (d) 39. (c) 40. () 41 (b) 42 (a)

43. (a) 44. (d) 45. (d) 46. (d) 47. (b) 48. (a) 49. (d)
50. (d) 51. (a) 52. (c) 53. (a) 54. () 55. (c) 56. @
57. (c) 58. (c) 59. (c) 60. (b) 61 (c) 62. (a) 63. ()
64. (b) 65. (d) 66. (c) 67. (c) 68. () 69. (c) 70. (®)
7L (d) 72. () 73. (d) 74. (a) 75. (c) 76. (d) 77. (@)
78. (a) 79. (b) 80. (a) 81. (d) 82. (d) 83. (c) 84. ()
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i e 44 89
g86. (c) 87. (b) 88. (a) 89. (b) 90. (4
85. E: 2. ::} 94. () 95. (a) 9. (b) 97. L‘f :; E:; 113. (&) 114. (b) 115. (d)116. (c) 117. (a) 118, (a) 119. (c)
99, () 100. (c) 101 ()102. (c) 103. (c) 104. (c) 105, (o) Eﬂ' ®)121. () 122. 1)123. (b)124. () 125. (b) 126. (d)
6. @107 @108 @109, @10. O 111 @112 @y 12 'i‘:; 3 E:.; 2 Eh: 1% (O (O35 1 O
- 5 a) 137. (b)}138. (b)139. (b)

CHAPTER TEST.1

-sch of the ﬁ;ﬂm{ﬂg questions has four choices (a), (b), (c) and (d) out of which on Iy one is correct. Mark the correct choice.
n/2

2 S ’ dx= 1-% 0O<x=1 -
] s e 9.1 f()=| 0, 1<x<2and (=] £ Then, for
(@) 2/15 (b) 4/15 (c) 2/5 (d) 8/15 @-x7, 25223 g
L4 any x € [2, 3], ¢ (x) equals
= 3, r¢"= (x-2° 1_(x-2p
- tm 2 Z e b
(@) 0 (b) 1 (€) e (d) 2e. () ;,,!x_;if (d) none of these
1
5 s =11 - X
' m?mpf&mmtegml{ sin'! x dx, is 10, 165 (x)=] | £ | dt, then for any x>0, (x) equals
L ; =1
10 8 64 2 10 8642 =
(@ 1179753 _(b:' 11 975372 (a) ’iu-xz} (b) —12-13 (c) '12-11”"1 (d) none of these
@1 &0 5 |
it - - ooz |2 if
" m lllluf-_rl- .(l-ﬁsi.tlxmszxdx,is 11. !; {x hﬂzn}#x DEE[H] 1
. ¥ JI*‘ [3] a=2 (b) a>2 {c) a=4 Ed-j a=38

e x5
-~ (o) 2r-m (d) 5-2 "
it 2 : 12 If[ (a— 4x)dx=6-5a,a> 1, then a equals

A - H i -
e PR E R LY

1 -
13. The value of _[ U[g{::}]} 1}"{3 {x) )g’ {(x)dx, where
1

3{1}:3{2),ise:qualtn

(c) 1/4 (d) 1/8 (@) 1 () 2 (© 0 (d) noneofthese
14. If-cf+c—;+%=l], where Cp, G, G are all real, then the
i qmdmﬁuquaumcthcincﬁuhas
= rootin (0, 1)
orowa(f]  ummnty
[ (©) one root n (1, 1) and the other i (-5,~2)
Beradions () 2750 |7 (d) both roots imaginary

1
1 3. i
x y - : ——— dx=log 7 15 gIven
Pl . # on the interval solution of t‘neaquaﬂm! 2
e of (=] |#1dron = g2 & -1
s & f—l'ﬂ . bjFI—‘

log4 (d) noneofthese
e gl e Ok
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=3
1

OBJECTIVE pa

b

16 e ee—=
2 X416y

{(a) a=4,b=12,ne R
(c) a=—4,b=20ne R

17. Let m be any integer. Then, the integral I sin x
0

equals

(a) O ) =

=/4
18, | ersinxdris
=n/4

(a) —“r?z_e'*“

(c) —'\FZ-[EF#H = .l'.'"l)

dx =6, then

(b) a=2b= 14.ne B
(d) a=2.b= g ne R

sin 2m X dx

(© 1 (d) noneof these

¥2 - q 4

(b) —2"

(d) zero

b
19, m(fm) o fora<x<h, | F@)¢ ) dx=

(@) f&) -f(a)

”@E— ||_‘[u'_!E
(c) 5

(@ 1 (b) 0

dx

21 =
g Iz VaZ + 1P

3 1
@ g (b) 3
1

2 |

0 [1 -T}Sf‘
14
(a) '5— (b) 5

dr=

23. I xsin .rms*nir=
1}
7

@ 5o ® %

n
4. [ [25inx]dx=

(1]

@) 27/3 () -
an/2 '_
. | [2c0s x] dris equal to
w2

5a/3 (c) -=

) ¢b)-o(a)
2

(c) -1 (d) none of these

(e} = g (d) none of these
(c) - % {d) none of these
(© = (4) none of these

(d) -2n

ety |
Ok B TR

dy ..
b |

26. If f(x) satisfies the conditions of Rolle's H"Eﬂmm
2 -
and is continuous on [1, 2], then I f' (xX)dxj i
: 15 Bqua] -
C

(@) 3 (b) 0 (c) 1 @5

= 2| ¢] di the ek
27. For y=f(x)= I | tang; mﬁ%hnl
bisector of the ﬁrst quadrant angle are \

{a} y:_‘t’ﬂ:% fb] y=xi§ \

(c) y:xi% (d) none of thess
28. ]fﬂx}=mb’+ be* + cx, satisfies the conditions fit=os
4 -1
a9
f'{i{rg21=31:0§ (F@ - ex) =", then

{h} ﬂ=5,b=-ﬁrf_:3
(d) none of these

(a) a=5,b=6,¢=3
(c) a=—5b=6,c=3

2x
29, _[ [VZ cos x] dx =
b4

{a) =m/2 (b) n/f2 o) =

/3
30. I [V3 tan x] dx =
0

@) 2 (b)

n g
o5 (3

(d) none of the

5n
6

lan_]l |
(d) none of these
Sn/3

31 | Rcosxjdx=
Arf2

5n 4n

(a) e (b) 3 (c) g—;—t (d) none of these

M=
32. [ |cosx|dx=
0
(a) 100 (b) 50 (c) 0 (d) noneofth

33. Ifabea positive integer, the number of values of asatis
ing

®/2 3 £.
I {ﬂz[mi x+im5x]+asmx lﬂcusx}ﬂﬁ'?*
0

@) onlyone (b) two  (c) three (@) ©

a
jar
34. ‘l‘tﬁevaluesﬁf'a‘fnrwhidl_[ {3:1+4x—5:|ﬂx‘1“3 £
0
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[b) 25932 (g o
2 ':d‘j 22
r,_]r?.)md[l '*!mmﬂpumts
iﬂ{x] is ﬂiﬁﬂ'ﬂﬂll‘!ﬂl of the m:Z:ETeF;E:}nm
ﬁmeoiﬂ*m‘fsﬂlf g(X) dx, is e
@ : R 180 () 1

1= Irsmixﬂ—rndrand; ,
"‘-"H I ,_Ls'“ (1~ 2y} iy,

then ‘

@ h= 2, B 2L =1, (o h=15 @ none of these

tan oo——
ﬁﬁiﬁ[gl il 1+5&Ex+C]d'x =0 where 4,b, ¢ are
constants, then c =

i
{a}glﬂz (b) Elﬂz (c) '-ﬁh‘IE (d) -zflnz
 sint N &
. j sin! OdBandy= | "’“‘ dammE!mequal
2 n
o

_tant 282 tan ¢
m_?- WG © 2

{d) none of these

2 S o
=== x| is less than
1+
w® 0T @’ @’
T :'maﬂesimterval [a, b] such that

) [+ CP
@ f@-fCP
i R
e ©
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44,
L""*If{ﬂdx landlf{h ¥)de= uThi:r.,_[ flx)dxis
Equaltc-

(a) A
: tu o B A= ©@2h-p (@) r-2
5. The val —
va uenfﬂL i dx is equal to
@ (Z2-1= b) (Zs+1yn
c) =

(d) nome of these
RS2
i6. Lﬂt!,t=I cos" x cos nx dx. Then, I : 1, is equal to
0
(a) 3:1

L) 2:3 {c) 2:1 (d) 3:4

47. Thevalm-.yrlj max [2-x,2,1+x) dxis

{a) 4 3 b) 9/2 (¢} 2 (d) noneofthese
48. Tsin (x — [x]) dx is equal to

0

(a) !_, ®) "TI“ (@1 (d) noneof these
49, The value un}mmw.g:a.lf x—izr]}dx,is

(a) 1 ) 0 (c) 2 (d) 4
50. letf{x}headlffermhahle function such that f(1)=2.1If

EmIT] P dt = 4, then the value of f* (1) is

;;: - ®) 2 (c) 4 (d) noneof these

51. Letf: R — Rbea continuous ﬁmmonsud\ that f (x) is not

identically equal to zero. If ] Fix)dx = ] £(x) dx, then
2

flyis

(a) aneven function

{c) ap-El’lleJC function

(b) an odd function
(d) none of these

52, thfm_hx _2 | dx, x30. Then, f* (x)s

u = -
(a) continuous and non differentiable at x=2

discontinuous at X = 4
E:: neither continuous nor differentiableat x=2

_differentiable at x= 4
N 2
(kn)"

1
© @ 3
function defined on [a, bl,

53. lfkatﬂi.sam:;stantandne N,ﬂ-u:n hm

i £

{ﬂ.} ke {b} i
h’& an 1nmgl‘ah.'l£
B L TRV <o 0 d 0 and
.;tan&+mtﬂ‘: 8 2

1.1, = ]f
il #/6

e ] | Iﬂ'.'
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44.72 My
C 10 = 2t 10 ?_I“!jl-'l . | -.___‘::?
=/3 - gt ' 97
L1 57. sin” xdx |+ sin® x gy | o
l1=If{hnﬂ+cn{E}cosecszG.ﬂ?ﬂlf'z ~ [ugi Llnj—l Sl LA ®qualg
®/6 ’
(b) a negative integer (a) 27° ®) -54 () 54 @

(a) apositive integer

(¢) an irrational number (d) none of these

2
55. [ [P]dv,is
o

i
8. If )=, g ) =y;iy>0andF (=] ft-yq h
0 =y

ey st
@2-¥2 @243 (@ V2-1 (D 2-2 L f ‘3“"”“'-!f b1,
56. Let f(x) be a function satisfying f” () =/ () with f(0) =1 S Lk (@) F)=te
o ey A el el g | ¥ sin xdx, then Iy + 12 L is equal to
the value of the integral | £(x) g (x) dx, is 0 %) %
2 5 : é 5 f2len ®) S[i} (©) {zJ () 42}
(a) e+=+= (b) e==-5 \ 12
2D Al . -
e .,Il'l + X
(c) :+%2—§ (d) e-—é—g 6. Ish[ltan : ]—:;}d.r=
0 -
(a) n/6 (b} n/4 (c) =/2 (d) x
Answers
1. B 2(® 3( 4( 5 (d 6 () 7 @b 36. (b) 37. (c) 38. (a) 39. (c) 40. (a) 41 (¢) 42. )

8. (b) 9. (c) 10. (c) 11. (a) 12 (b) 13. (c) 14. (a)
15. (c) 16, (b) 17. (a) 18. (a) 19. (c) 20. (a) 21 (a)
22. (b) 23. (b) 24. (a) 25. (b) 26. (b) 27. {a) 28. (b)
29, (a) 30. (c) 31. (a) 32. (a) 33. (d) 34. (a) 35. (a)

43. (c) 4. (a) 45. (@) 46. () 47. (b) 48. (b) 49, (5
50. (a) 51. (d) 52. (a) 53. (d) 54. (a) 55. (¢) 36 (d)
57. (d) 58. (d) 59. (c) 60. (b)

CHAPTER TEST-II

Eacl of the following questions has four choices (a), (b), (c) and (d) out of which only one is correct. Mark the correct choice.,

re
1. Theintegral | sin x dxis equal to
[i]

: 4
(a) r[ sin? xdx ®) 27 [ sin?x dx
(1]
n/2 §

© r ! sinZ" x dy (d) none of these

2
2. The value of the integral | [x] d, is
o
i
@) ; ®5 @3 (@ noneofthese

1
H
3. Thevalueoftheintegral X [ fk—1+x)dx.is
i"!]a

1 2
@ [ feax ®) | fedx
[i] i

" 1
© [ feoax (@) n| fFdx
0 (1}

4. Let f(x) be a function satisfying f/(x) = £ (x) with £(0)=
and g (x) be the function satisfying f(x) + g (x) =22, Th
1

value of the integral | f(x)¢ (x) dx, is
0

1
@) =7 ®) E-2)
1
(c) 5{8-3} (d) none of these
1 ’ ‘
5. Iff=_[ cos [2cor ! V122 dx, then
: T+x) !
1
@) I>3 (b) r:% (©) u-:f.c-‘i (@ I-

a+(nf2)
6. The value nfj (sin® x + cos? x)dx, is
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(@) 3_: (b) u[g]z
Ind
Qg (5 o o s

2
7. 'I']ae_va.ltm:nff J%Ld.t, is
-1

(a) 0 (b) 1 (€) 3 (d) none of thesa
8 mvalueuf_[ fxsdx, is
T ELS
@ (b) 8 (c) 1‘:3 (d) none of these

3
9, Thevaiueofjl V1 +xdx, is
0

126

9 27
@ 3 s (©) 5 () noneof these

1

10. The value of the integral | iugsm[ﬁfx-]dx. is
0

(b) —log2

(a) log 2 (©) 3log2 (d) -2 log2

3
11. The value of the integral I x log sin x dx, is

0
mf-iﬁ-z ) % log2
flﬂgi (d) noneof these
' dxandl = | " dx I:hm— =
. :1___'_,:.‘ 2 I
®)2 {c] 1;2 (d) nnnenhhese

”,1'4 fm'.t{lﬂm J' xzf[x]irlsequa]tﬂ
x-1, forxz

. e @3
]')mdx'is
?+1
S i @ 2

=2
17. The value of the integral j sin® x dx, is
o

3n

{a) == 5
} : (b} 3 *
() 1¢= (d) rione of these
18, [EI ’Frir \r_lhml e “}d,t,,u}ﬂis
1]
-
(@) ) {,% ©2% ;\E

19. The value of the inbe-srall '—1—_‘ dx, is
+* X

(@ 3 b) % © r (d) none of these
X ¥
20, [ff dE—Isin!:;du-l-I costdi=0 M,i‘gisequa]m
2 0
(@) V4 -3sin’x ®) _N3-2sin’x
7 cos i o5 Y
(¢) N3-2sin’ x + cosy (d) none of these

21. The value of & [0, 28] which does not satisfy the egation
(v

I sinxdy=s5in2aq, is
=2

11
@ ®E I o
':!
I sin VE dt
22 lim 1 —isequalto
=0 x3
(a) 1/3 by 1 (c) 2/3  (d) noneof these
23. If x satisfies the equation

. dt tzhmll
i £12+2tmsa+1] [I 21

} 2=10
(0 < a < 7), then the value of x is

@ 22\ERE b £\

(L

5““* (d) none of these

{c) £4
24, The-.ra!ueofue {*’;.-“}ﬂﬁﬁfb’h‘ﬂ
1

[ cos2xdx=0, is

® f@a-n=f& sin o+
@ Hﬂ'ﬁmmmm i {d) 0
= A e T S G T
kis equal to *xcosx
) 25. mvalmnij 5;:“:\:-1-1:0&‘1;{;‘

(d 81
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g

4474
: ne of these
(a) /8 ) n/4 () m/2 (d) = (d) no e
[ t-5t+
i f extremum of = dit ar
26. The value of | é‘aﬁm o 36. The points 0 Sy .
D = .
(@) = ®) 2n/3 (o) n/4 (d) 2 (@) “ﬂ’fl,{j: E‘-; iu::{fﬂf'ﬂ
w R o TG - 2“ 4 H_IEI {C;' IFU, - '1'5&
27. lim o 3 Hsin T 4. +sin U _,,-} i equals 37. The tangent to the curve y = f(x) at the Pt?int With abyes,
T{a_)”;J b) = (¢) 2 (d) noneof these x =1 form an angle of 7/6 and at the point x =3 | anE
n of m/3 and at the point X = 3 an angle of /4, If o
28. lim X T equals continuous, then I'_‘hg value of I
H=bw r=]1 |F *+1 3
1 ] # i d—f is
1 1 d) ;log2 x) (x}dx+If {x) dx,
(@) log2  (b) 5log2 () zlog2  (d) ylo8 | rr@f .

1/m
e } is equal to

- oo}

(@) e/4 (b) 4/e (¢) 2/e (d) none of these
im |- : : 1l isequal to
s HITW{;I:+HH+1+ﬂﬂ+2+'"+u& ot

@) Iﬂg[ﬁ] ®) lc-g[;‘—,] () loga  (d) logh

X
= 1 o
31. The solution of the uaﬁr:-n_[ x-z-T——dxz +i8
?q N2 -1 i

(@) x=3 (b) x=-4 c) x=1 (d) none of these
w/4
32. LE'H“?—‘I tan" xdx, (n>1andn e N), then
0
1
[aj 1"51“'_1 [h] ’"-i‘_f"__z:m

(el s =ﬁ (d) none of these

X
33 If fm':}. (log x)"dx satisfies the relation [, =k-1II._,,
1
then

(@) k=e ®) I=m () k= (d) noneof these

34. IfI,,=I e"‘-x""dx,ﬂ'lmf e ¥ 1dyisequal to

(1} 0
I
(@) AL, B} TN - @ A1,
1
35. I61(m,n)=| #"~1(1-x)""dx, then
0
(o K] ki g ikl
e ) o (L+xym*n
T T 2
: N
T { 1+x"*" I{l+x)"““
< o
(©) !(m,ﬂJ=f W"“I{“ﬂmn-l

0
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343 -1 4-33

(a) :%__;%g,l (b) e €) —5 (d) none of g,
38, T 2x (1+5i0%) 4 s equal to
Ty d#cos'x
(a) 72/4 ®) ! () 0 (@) n
; 1 G
39. The value of the integra £ gy e ¥, is
(a) O (b) /2 (€) ® (d) noneofty

B
40. The value of the integral I Vix — o) (f—x) dx, is

i

@ 5 B~ ®) 5 @-af

(c) g (- ) {d) none of these

2
o
41, 1if(0=] V142 adt, thenf’ (x) equals

0
(a) N1+ 22 (b) \]H-:i:'i
@ 2xV1+2 (d) none of these

e
42. The value of the integral I (log x)° dx is
1

(a) 6+2e (b) 6-2¢ (c) 2e-6 (d) noneol

4
X

43. Iff{x]=j sin VE dt, then f* (x) equals
¥

{a) sin x%—sinx (b) 42 sin?-2x

(c) x*sin ¥* - xsin x (d) none of these
1/n
44. The value of lim {[l'+ w]'4][1 +';][1 +§],.. {1'.'} '
R nj\" n n
(@) 4/e ) e/4 (c) 4e  (d) nones

45. The value of lim {[1+-§][1+—1 i 2 by e
n—s o n n LR |
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INITE INTEGRALS
e

e — 44.75
o 2 A2 2 mi
= k2 (©) =€ (d)
{a} 2 (b 2 none of these (c) {.11 bz - () Piowe o s
1 5
16. [E-[ 5 W= O e = “I € dy !hen] x e dy,is
0 0 0
(@ l<a<2 (B @<0 () 0<a<l (d) a=g =1)n! A
47. 1£ (x) satisfies the requirements of Rolle’s Theorem in [1, 2 e bl==— s -
a]ﬁf?fﬂ-ﬁmnﬁnmﬁm[.lf 2], thf“[ Jx) dx is equal to e} ﬁ,l:llﬁ {d) none of these
1
ix
@0 e Q0 =1 55. The value of I [2 sin x] dx, where [ | represents the
2 mvﬂueafthemteg;rﬂj i A Ereatestintegerﬂfunﬂim.iﬁ =
=S = ?’-’-‘- {d) -2=
@) n-log2 (b i—logz (c) w+log2 (d) j_""]":"ﬁ.z @) —3 (b) == (c)
1 = ; _N__'
5. Theinegral | 1737 axisequaito (R ’“‘"[ 2 BJ’E 5 [ ] ¥ andj e
- ! then the constants A and B are re-speciw&ly
2 0 d) -1
(@) 1 : (b) (c) (d) {aj;andg © iaﬂdi
50. Let l=',£ %:ix_. then the value of the integral @ ﬂand-:; @ iandﬂ
1
i -—éi 57. I n=] " (nx) dx=
[ > dnis :
+ 0
1 m
{slﬁ ®) 51 (© 21 @ 5P O - ®) —5 I
x = (d) _m S
. ! . _lér_ " 15 {C} 1 I.-r:,rr-'l. n+ 1
hmh}maﬂﬂwmtegralf 1+ cosasinx Regsis o mlw+29-}+ - g
. im ——= e
B o 0n YT, L g
"5 T TR
SI.I I"!iinxliﬁﬂeqmlm /4
+1_q)equals
@ﬂ 20 ®) 8 (© 10 (d) 18 59. 11, .]ﬂ tan! ;dx,then“h_t:ﬁﬂﬂ{m 1)
2 () n/4 (d) =
53, ﬁe‘[ a+bms=dx a>0isequal to- r (a) 1 ':b]'u =
# N d =
Yo 60. lfff{x}dr=}.andjﬂ'2ﬂ—fnﬁ-l-‘r‘hmiﬂﬂ %
j ______._.L-d:x is equa ¥ 7 )
3 d) A+2H
{a-rbmﬂ} b (o) A b) A-p (O 2h+p (d)
- T
@ rnzfgzlﬂﬂ 2 O - -
. ﬁﬂswm (a) 37. () 38 () 3% () 40. (© :; t:h?] ‘:: g
| i @ 5® 60 0 ) u@ s 808 @ e@
E I,I L {b 3. (C) 4. a) 13. (¢) 14. (b) 51. (a) 52 (d) 53, (a) 5% (c)
PR O 20 @ RO e e
15, ﬁjﬂ;ﬂ; @ 17. () 18. (@ 1% *é‘:; =N (©)
2() B @) 24 5@ % "’} 2 (0 35 @
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AREAS OF BOUNDED REGIONS

UNDED REGIONS

¢ a continuous function
by the curve Yy = fl
x = b is given by

ned on [a, b]. Then,
o x-axis and the

b b
a d

curne u = ﬂx] lLies ‘bfw inates x=ada

e QG + 8%,y T Ay)

Fig. 2

i find the area of bounded

Eollowing algorithm may be used £
regions.
ALGORITHM
STEP1 Make a ‘
sTEPI Shice theared in

e tative st

m Consider 4 represeria

STEP 1 proximating rectangle. imating rectangle. If the repre-

| IP Fﬂ e i i 1 kfﬂ as
‘f i Itﬁ -I!L‘Idth I> Jﬂ

xis, then jts width is takett as
T rallel to x4 5, en. |
Ax and lf it i5 pA

. ea
: imating rectangle of ar
py. In Fig: 3, FLMQ e E,;rp:;?: :zppmxinmring rectangle

1 to be found
rough sketch showing the area | 0 fo -
to horizontal or pertical strips

rip and the corresponding o>
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AREAS OF BOUNDED REGIONS

=12y __-___-‘-_-_-'_"“-—-—— 4511
EXAMPLE 31 The area of the region described iny
A Azi{x.y‘,l:xz'ryzﬁhmdf':ﬂ-xlfiﬁ
)= n_ 2 n 4
= Fra ) 5+35 [r:]-éq-i {d}g—g E
Ans, (c) -
UJEE (Main) 2014] =
SOLUTION - Clearly, m E
¥
- :
Vo 27 :
3 = 12 = \\ i
- -._ L0y X :
A= _[[ﬂzx ~12|Fx and A, < [|viz_ 2|, ¥ L s i
0 3 12 z i
22 3 /2 12 yelx | 0-D |
=3 A'l. - [2‘53}-“2__55 and 4‘12 = I:zﬁxi-_,‘?'f v i
3/ 38 Fig. 28

ey S
‘and, Az 51{1241_2_-3@34--5&;23_33}

Required area = Area of the circle - Area of the shaded
Tegion

1
=n (1P -2 f (1=2 - i-x)dx

; 3 g 0
= ﬁlsﬂ-"m.ﬁzz iﬂﬁ_s{_ﬂ__‘_ﬁg=l-ﬂ_' '
1 ) 4 V3 5= g =n-z[ixﬂ+%sin"l—‘”l-]%(t—r)a”l}
My, 147 :
= ST o B)
b '“'?ﬁ"aH*s
EXERCISE
grﬂfﬁpk choice questions. Each question has 4 choices (a), (b), (c)and (d) for its answer, oul of which only one 15 correct.
. 34 Sl EE
@ jog273 ® jog2*3
| (© 4 (d) 1 © 31052—% (d) 31.:.31-?;
~ [AIEEE2003,JEE(Oriss)2003] 7, Arealyingin the first quadrantand bounded by the circle
ki R : ke 2 41 = 4, the line x =3y and x-axis is
figure bounded by the curves " =2 +1 (@) 7 @2 (@3 @/
®) 453 © '31'312 ﬂf:’ 16; . 8 AOBis the positive quadrant of the elipse §+$=1 in
P e e
i e ik which OA = a, OB = b. The area between the arc AB and the
4 ; (c) 35/6 (d) 11/2 chord AB of the ellipse is ¥
e __mﬁrl&adbysa?ijr*llﬂ:flﬁf&j;“ @ Lab(x+2) (b) 4ab (-9
(e) 1/ b
givenby 1 9. The area of the regi lying between the line x -y +2=0
- © 2"’3 @ mdthgcuwex=5yi5

by the curves ¥ =2

Pl 1

Purchase a license to generate PDF files without this notice.

b) 9/2 () 10/3 (d) 5/2

@ 9
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OBJECTIVE MATHEMATy.,

i 2 k) V2
: {a) 2{(vz-1) Z~=1
10. Ratioofthearen cutoffa paraboabyany doubie S L () N2 +1 (d) V2
18 thatof the comesponding rectangle m:;:;x By 23, Thepositive value of the parameter ‘a’ for which the i

double ordinate and its distance from the @ 1

{a) 1/2 (b) 1/3 (c) 2/3 v of the figure bounded by y=sinax, y=0,x ==; A
11. Areabetween thecurvey=4+3x - x* and x-axis in square -
i units is r=a is 3, is equal to
4 (@15/6 @B -
(a) 125/3 b) 125/4 diasinthe & ®) 1/2 © 2 ?. @ 55

12. If Ais the area between the curve ¥ =
interval [0, /4], then in the same int
the curve ¥ = cos x and x-axis is

erval, area bebween
24. If area bounded by the curves yzz-ia.randy-_. mx is

(a) A ) m/2-A () 1-4 (d) A-1 a*/3, then the value of m is
13. If A is the area lying between thecurve iy = sin x and x-axis (a) 2 (b) -2 (c) 1/2 (d) 1
between x = 0 and x = 71/2. Area of the region betweenthe . 1 o bounded by the curve y = ¥, the x-axis and the
curve y = sin 2r and x-axis in the same interval is S“’:“Z"; ordinates x=—2and x=1is
(a) A/2 b) A (c) 24 (@ ;fmd (@) 17/2 (b) 15/2  (c) 15/4 (d) 17/4
the curve v = a sin
3 :iha.ii:l:::a SEiheriomp b i 26. The area boundedby y= 2, y=[x+1], x=1and the Y-aiis
(a) a (b) 2a (c) 3 (d) 4a is
15, Areaof the region bounded by thecurvey” = 4x, y-axisand (a):1/3 Dt L (@) 7/3
the line iy = 3 is 1 27. The area bounded by the x-axis, part of the curye
E; 26 3':qnj1115nitg :3‘; ziiﬁfl:;::::f y=1+ :; and the ordinates x = 2 and x = 4, is divided inty
16. Let A; be the area of the parabola v = dax lying between two equal parts by the ordinate x = a, then the value of ‘s
vertex and latusrectum and A, be the area between latus- is =
rectum and double ordinate x = 22. Then, A; /A, = (@) 2V2 (b) 2232  (c) 22 (d) £2
(a) 2v@ -1 (b) (22 +1)/7 28. If the area bounded by the curve y = f(x), the coordinate
(©) @2-1)/7 (d) none of these axes, and the line x =x, is given by x; ¢'1. Then, f (x) equals
17. The area of the figure bounded by y = sin x, ¥ = cos xin the (a) ¢ (b) x¢
ﬁrﬁtquadrant,ls {C:I = (d) x S e |
: {.._ ; r k i £ XE t+¢§
- (a) 2¢ .2 1'._'. (b) V3 +I. () 2(¥3-1) (d) n.l:!_n:nfﬂwse B TE e el withinthe oo | v |+ |y | 1.5
ﬁﬂ_g’“'"adb"&“"“ﬁ?:”!*y:” e (@) 1 (b) 1.5 (©) 2 ) 3
( 2 : : 7 1 1 30. The area of the triangle formed by the positive x-axis and
a) ¢ st T s the normal and tangent to the circle +* + " =4 at(1,3),
19. The value of k for which the area of the figure bounded by =
;111Ecuri:e _y=8-r:-:;_"é?;eslraightli'ne_x=landx=kand (@ 3 ®) 13 (©)2¥3 (d) 33
e x-axis is equal to 31. The area i _ X
3 1 of the region for which 0<y<3-2x~x"and
(a) 2 ®) B-17(c) 3 (d) -1 x>0,is <
20. The areas of the figure into which curve v = 6x divides the 3 3
circle % +y2 = 16 are in the ratio @ | G-2x-2)dr ® [ G-2x-Ha
2 . dn— NG 4n+V3 1 0
@3 ® g5 ©g,-5 (4 noneof these j‘ :
: € ) B-2x-xHd —2x-A)ix
21. The area of the figure bounded by the curves y=¢*, 5 ¢ Jax (d) _-[I (3-2x-x}
y=¢ "and the straight line x = 1 is
yieil o) 32. The area between the curve y = 2 x* - 12, the x-axis and the
@ e+ g ordinates of two minima of the curve is

(@) 7/120 (b) 9/120 (¢) 11/120  (d) 13/12

My £ 33. The areabounded by th 2 = 4y and the straightlin¢
. The area bounded by the y-axis, y = cos x and y = sin x, X=4y-2is by the curve y and the straigh

© £+§—_-2‘ (d), fone of thize
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4513

34, The area of the region bounded by the cury
at f:{!ﬂ-—ﬂx& is to that of the circle whose radiugig,: g )23 Y o !
is given by the ratio f [EAMCET 2000
(a) 4:5 (b} 5:8 (c) 2:3 46. The area bounded by the r-axis and the curve

ey 3.2

R
35. The area between E+.bi=] and the straight line

2 S
oy 1,15
(a) 1 ab (b) L rab () e (d) 1 1
2 2 4 }4nﬂh*iﬂh
36. The area induced between the curves y = ﬁan{i
¥ = 8a’ is given by
P +4a’
) 2[27-3 ®) @fx-2
(a 3 "=3
(© ﬂth"‘*é] (@) n*{mg]

37. The area cut off a parabola by any double ordinate is k

times the corresponding rectangle contained by that
“double ordinate and its distance from the vertex. The value

ofk, is :
(a) 2/3 (b) 3/2 () 1/3 (d) 3
38, Area bounded by the curve y = x sin x and 1-axis between
r=0andx=2m, is
2n (b) 3x (c) 4m (d) n

.  of the tangent to a curve y = fi(x) at (x,f (x)) is
the curve passes through the point (1, 2), then the
the region bounded by the curve, the x-axisand the

(b) 6/5 (c) 1/6 (d) 6
2
the ellipse 2 =l is
(b) E (@ + b)
(d) ra’t’
-ea enclosed by the circle +y2'=-.1 and the
equal to
f ﬂfb} a-2 (c) 2m-1 (d) m-1
u?ms is (c) 27 (d) 36
the parabola =4y and the line
(c) 9/2 (d) 9/7
_ 4 bounded by the curve
ey @ 5
fhe region bounded by thecurv®
1 the x-axis, 15 :

Purchase a license to generate PDF files without this notice.
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y=4x-x>-3is
(a) 4/3 (b) 3/4 lc) 7 (d) 3/2

The area between the parabola y* =4ax and the line
¥ = mx in square units is

2
(a) 3“: @ G 7 () ﬁ

In the interval [0, =/2]. area lying between the curves
y=ltan x, y =cot x and x-axisis

(a) log 2

(c) 2 Il‘J‘g [:‘:lvl-i-]

49. Area lying between the curves i = 4x and y = 2x is equal

47,

®) 3 log2

3
{d) 21052

to

(a) 2/3 (b) 1/3 (c) 1/4 (d) 1/2
50. Area common to the circle x* + y* = 64 and the parabola

v =4z is

(a) 1;" (4m +¥3) b) 'f- (Br-\3)

(c) 1: {4m - ¥3) {d) none of these

51. The area of the figure bounded by the curve [y| =1 ~xis
(a) 2/3 (b) 4/3 (c) 8/3 (d) -5/3
52. The are of the figure bounded by the parabolas x =27
and x=1-3is
(a) 8/3 (b) 6/3 (c) 4/3 (d) 2/3
53. Areabounded by the curvesy = x sin xand x-axis between
y=0andx=2nis
{a) 2= (b) 3= (c) 47 {d) 5=
54. Theamaufﬂmregionhaundedhyﬂ\ecuweyz?.x—xzand
the line y=xis
(a) 1/2 (b) 1/3 (c) 1/4 (d) 1/6

bounded by the curve y=|[:r:—'l‘_|{x—2}{x—.3] an
= iﬁslﬁngbem};mtm:jrdimmxsﬂmdxﬂ 15 equ

to

(a) 9/4 © /4 @12 @74
56. ﬁrmmmmﬂntu&uewrve&y:ﬁmdx:n’fis

(@) 1 ®23 @13 @4

57. The area included between the parabolas ¥ =4ax a
L=4byis
(a) (8/3)ab
(c) (4/3)ab

(b) (16/3)ab
(d) (5/3)ab
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Answers

1() 2(d) 3. () 4 (a 5 () 6 (@ 7 (@
8. (c) 9.(0) 10. (9 1L (0 12 (o) 13. (b) 1. ()
15. (b) 16. (b) 17. (a) 18. (a) 19. (b) 20. (c) 21 (3)
22, (b) 23. (b) 24. (a) 25. (d) 26. (b) 27. (b) 28. (@
29. (c) 30. (c) 31 (c) 32 (a) 33. (d) 34 (b) 35 (d)

36. (a) 37. (a) 38. (c) 39. (a) 40. (a) 41. (b) 2. (o
23. (a) 44. (c) 45. (b) 46. (a) 47. (b) 48. (a) 49, (b)
50. (b) 51. (c) 52. (c) 53. (c) 54. (d) 55 (b) 3¢ 'ic]

57. (b)

CHAPTER TEST

Ench of the following questions has four choices (a), (b), (c)ar

1. Area bounded by the curves ¥= jx-1],y=0 and
x| =2,is
(a) 4 (b) 5 c) 3
2. The area inside the parabola 51" — y =0 but outside the
parabola 2x’ -y +9 = 0, is

d) &

(a) 123 (b) 63 () 83 (d) 43
3. Area bounded by the curve % (2a - x)=x" and the line
x=24is
3na Inat na
(hEmaiis 1) 25 () (d) =,
4. Area bounded hyme::urve_tf:az{awx}andy-aﬂs,is
(a) ma?/2 by na® (c) 3nd (d) 2na’
5. Area bounded by the loop of the curve ay® = x* (2 - x) is
equal to
4 8 16
@) I O ©xd @22

6. The area common to the circle r1+y2=1ﬁ12 and the

parabola y* = 6ax, is

(a) gf-‘.'nwﬁ} da’

(b) %5 (8x-3)

(d) none of these

7. The line y = mx bisects the area enclosed by the lines
.r=ﬂ,y=ﬂ,x=3fzandﬂiemrvey= 1+4x -2 The value
of m, is
(a) 13/8 (b) 13/32 {c) 13/16 (d) 13/4

8. The area between the curve ¥ =xsinx and r-axi
= -axis
O<sx=<2mis Bl

(@) 2n (b) 3n (c) 4n @) n
9. The area bﬂﬂﬂdﬂdb}'ﬁﬂﬂﬂﬁy:f,_;;:e‘fmdy —niih
(a) log (16/¢) (b) log (4/e)
(c) Zlog (4/¢) (d) log (8/e)
. The area bounded by the curve x=a cos’t, y=a sin ¢, is

@ o)

() ‘-’;—‘-z-:mﬁi

1d (d) oul of which only one is correct. Mark the correct choice.
2
3ma 2
P\ d) 3ma
(6) %5 ()

11. If A, is the area enclosed by the curve xy = 1, x-axis ang e
ordinates x=1, x=2; and A, is the area enclosed by Th:_.
curve xy = 1, x-axis and the ordinates x =2, x = 4_thep

(b) A;=24,

(d) A;=4,

{a) -"1] =2 A!
(€) A;=3 A,
12. The value of m for which the area included between the
curves y* = dax and y = mx equals, @/3is
(a) 1 (b) 2 (c) 3 (d) ¥3
13. The vlaue of a for which the area between the curye
y* =4ax and »* = 4ay is 1 unit, is
(@) V3 (b) 4 (€) 43 (d) ¥3/4
14. The area bounded by the curve y=f{x), x-axis and the
ordinates x = 1 and x = b is (b — 1) sin (3b + 4), then fix)=
(a) (x—1)cos (3x +4) (b) sin (3x+4)
(c) sin(3x+4)+3(x=1)cos (3x+4) (d) none of these
15. The area bounded by the curve y=sin 2, y-axis an
y=1,is 3

(a) 1 (b) 1/4 (c) n/4 (d) n/4-1,
16. The area between the curves x=—2y” and x = | -3, is

(a) 4/3 (b) 3/4 {c) 3/2 (d) 2/3
17. The area between the curves y = cos x, x-axis and the lin

Y=x+1,is

(a) 1/2 (b) 1 (c) 3 (d) 2

18. The nrﬂi.:t:::ug::iei byy= > +1and the tangents toitdraw
(@) 8/3 sq. units (b) 1/3 sq. units
(c) 2/3 sq. units (d) none of these

19. The positive value of the parameter ‘a’ for which the ar
of the figure founded by y=sinax,y=0,x=n/a ar
X=m/3ais 3, is equal to

() 2 (b) 1/2 ©

20. The area in square units bounded by the curV
¥=2",y=2" and the ordinates x =1, x=2 s
(a) 17/12 (b) 12/13 () 2/7

28 @8

(d) 7/1

An evaluation version of novaPDFE was used to create this PDF file.
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21, Thie are bounded by the curve y?=x and the ordinate  34. For which of the following values of m, is the area of the
i xﬁsﬁis_diﬂd&dmmﬂ ratio 1:7 by the ordinate x = a_ Thep, region bounded by the curve y=x- ¥ and the line
A= ¥ =mxequals9/27
A el G () 0 (@) -4,4 B -22  (© 24 (d) -2,3
22. The area mntamﬁd between the x-axis and one arc of the 35, Thearea bounded by the curve y = sec x, the x-axis and the
i n“ve_y=cm3’-':15 lines x =0 and x =n/4, is
(a) 1/3 ®) .Hsnded ;:}IZ:? 2 iials (a) lug(*ﬁ-l-l} (b) lﬂg(ﬁ—]}
; f the figure bou ¥l =1=x"isinsquare
25 DA ¥ o (© 3 log2 @ V2
24. ﬂﬂarﬂﬂfﬂ'lfﬁgﬂﬁbﬂ“ndﬁih}’F:ft_ V=0, x=0and the latus rectum is =
r=2,is 16 2 2 a) 162
@ <2 (b) >2 () =2 (d) noneof these )3 ®) 5 B Wis

25, The area of the region of the plane bounded by
" . 1 -
Il'!?x{l*"'lr ly])=s1 ﬂ“dlyﬁiflﬁ

@ 1242 () 3+n2 (9 31/4 (@) 1+2In2

26. The area of the closed figure bounded by y =‘: S
ndthetangents toitat (1,1/2)and (4, 2)is
(a) 9/859. units (®) 3/8q. units
() 3/25q; units (d) 9/4sq. units

wng{ the closed figure bounded by y= 1/cos’,

—0and x =7/4, is
S ) 1+n/4 (91 () 2
'ihec]bﬁedfugurehuundedb}rr=-i,x=1a.nd

-2, 'xﬂiar.'d the abscissa axis is

(b) m;s 5(]. units
units (d) 7/3sq. units

S
H_. byy=2- [2—x]| andy=—lx—l15

(b) 4":;]“3 (©) %hﬁ (ch) %nna

.1 jﬂdb}rxz'i'f‘?de:uand

(c) 47 (d) /2 :
reglon pounded by ¥= jx-1] an
© 4 (@1
figure pounded by the curves
o |
T 918 ) 5/9
] () 16/9
;:[_:3},;%% (d) E

TI'
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37. The area bounded by the curvey® = 8xand x' =8y,is

16 o uni 3
(a) 39 units {b) 16 5% units

3 ;
(c) 1: 5. units (d) 3 59. units
i the
38. The area bounded by the curve y =f{x), x-axis, and th
m:inateﬁx —1 and x = bis (b — 1) sin (3b + 4). Then, f(x) is
@) (x=1)cos (3x+4)
(b) sin(3x +4)
{c) sin(3x+4)+3(x- 1) cos (3x +4)
{d) none of these
39, The area of the region (in square units) bounded by the
curve ¥ =4y, line x =2 and x-axis, 1S
(a) 1 (b) 2/3 (c) 4/3 (d) 8/3
40. Area enclosed between the curve f[lﬂ—x}=x3nnd the
ﬁ:\txs!ﬂahﬁvez-axis,is A
(@) na* o) 3/2na () Init (d) 3na
41, The area bounded by the curve ym!ar-f and the x-axis,

is

31

i 22 5q. units
(a) é?—sq.uuns (b) 7 54

34 :
i == 5q. units
{c] E?% s units {d] 3 S

42. Area bounded by parabola = x and straight line 2y =%,

:;} 4/3 (b) 1 (c) 2/3 (d) 1.:
43. The area between x-axis and curve y=cosx when
. £2mis
l:?xﬁ . (b) 2 (c) 3 (d) 4
a

:usifmdx—aﬁsﬁuﬁrxﬂ}tu-xsnﬁis
8 (b) 2:1
i::; :;1 (d) none of these
c :

=cos x and
ummﬁnmﬁwm-wmm"’ﬁ? S5

e
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_— OBJECTIVE I"“THEW,,_
T (a) 2 () 1 (c) m
45. The area_nf !he re_gion hnufggfl l:_-f:;:i;_;ram ay =1 ol it regi-:-n formed by £ 4 i i :‘ﬁ”}
and the straight line x+ y =315 g1 3 9 yﬁxandeyzm - 1;.:..
@ % ®2 @ @ 3 o BT & &, 41
" . B 8 6 g
46. Thea:eac{:mmmmtlmpafﬂbﬂlﬂb’=bja“dF"'Tz+4"5 -+ E=1
(© - T (d) none of thes,
2 : 3 its
(a) 3 sq. units LRy et . If A, be the area bounded by the curve y = (tap 2 ang
3 : inesx =0, y=0and x=n/4, then forx> 2 By
{c) %2 s5q. units (d) 3 %9 units lines x y : i >
=t s
47, 'mearmthh&mgimlitxly};_‘{2+y251'51'+y!f,iﬁ (ﬂ.] Aﬂ"-‘Aﬂ_Z =1 n+-'dl|g—11:'u-hli_
1 e s :
(@) 3 ®) 4 () ";E: @ 5> (© A=Az = 5Ty (d) ‘nane of these
48. The area bounded by the parabola y* = 4ax, latusrectum . The area bﬂu!:idl&‘d by the parabola x =4 - ang P&
and x-axis, is square units, is >
2 7 3 32 33 16
(a) O (b) g & {c) 3 a (d) 1_-; (a) 32 (b) 3 (c) 2 (d) 3
49. The area bounded by the curve y=2x* -2’ +x" +3 with . The areabounded by y=2 - x*and x +y=0is
i i ding to the minima of v, is
R and mmmc:]ﬂﬁpu" mgm (@) ; sq. units (b) g— $q. units
1 2 () (d) 4
) ® 30 9 () 95q. units (d) none of these
50. The area bounded by the parabola y* = 4ax and x* = 44y, is . The area bounded by the curve y =log, x and r-axis =,
() 8’ () 164" (©) 324° (d) 64a” the straight line x=¢ is
3 3 3 3 (a) ¢ sq. units (b) 1 sq. units

51. The area bounded by the curves y=sin x between the
ordinates ¥ =0, x =n and the r-axis, is
{a) 2sq. units (b) 4 sq. units
(c) 3sq. units {d) 1sqg. units

52. The area of the region bounded by the parabola

) 1- % sq. units (d) 1+ %_ sq.units

59. The area included between the parabolas i =41 2
P= 4y is (in square units)

(y~2%=x~1, the tangent to it at the point with the or- o) 4/3 D) 2 () 16/5 i
dinate 3 and the x-axis, is 60. If the area above the x-axis, bounded by the cur
{a) 3 (b) & {C] 7 (d) none of these y‘=2handx=ﬂ, and xr=2is lugez . then the valueof |

53. The area enclosed between the curves y=log, (x +¢),
x=lﬂ;5¢[;r;JaﬂdthE:~aﬁs,is Az ) 1 () -1 a2
Answers
8 (c) 9 (c) 10. (a) 11 12. (b) 13. (d) 14. (o) 8. (d) 44. 5. . (
15. (d) 16. (a) 17. () 18. (c) 19. (b) 20. (a) 21. (b) e ib; ns Eb: : (d) 45: (c) :1. (d) 2 g i
22. (b)23. (b) 24. (b) 25. (b) 26. (a) 27. (¢) 28. (a) : SEUDEIIOR 53.118) §34.1(c)i 52
29. (b) 30. (a) 31 (<) 32. (b) 33. (b) 34. (b) 35. () 57. (b) 58. (b) 59. (c) 60. (b)

Solutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics™
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DIFFERENTIAL EQUATIONS

—

;. SOME DEFINITIONS

EQUATION An equation containin i

gqFF’EﬂEHﬂ"‘L ; A : ¢ an independent
cariable dependent mrm‘bfr and differential coefficients of dependent
pariable with respect to independent variable is called a differential

equatiar:
et i Z33/2

: E‘E - 4 { v EE l L] E{I-
(i} %‘5,’1"'@ X (ii) 1 [dx} -kdﬁ

: ! ;

{iii}!."=="'§§+ 1+[ﬁ (iv) (2 + ) dx -2y dy=0
are examples of differential equations.

ORDER OF ADIFFERENTIAL EQUATION The order of a differential
qm i the order of the highest order derivative appearing in the

wple, in the differential equation
.&I..-Ir Ey = ﬁt‘

fhighest order derivative is 2.
antial equation of order 2.

2

"‘ﬂ—ﬁ ay ~4y=0is of order 3, because the

S 4e  |dx

ghest order derivative in it is 3.

L of a differential equation is a positive mleger.

DIEFERENTIAL EQUATION The degree of a differen-

is degree of the highest order derivative, when

ficients are made free from radicals and fractions.
ictents 210 ; Sy

jegree of a differential equah_an is

] '-'&eﬁvaﬁvemcun-inginad?ﬁereni}a:

t is written as a polynomial in differentia

highest order derivativeis 1

ﬂggreel

Purchase a license to generate PDF files without this notice.

2 4
dy) |, (dy
=0
: [d y +{ dx] Lo
In this equation, the order of the highest order derivative is 3

and its power is 2. So, it is a differential equation of order 3 and
degree 2,
The differential equation
L *\’ dy
St el +[dx}

when expressed as a polynomial in derivatives becomes

2
di' e 2 1) =0
(2~ n[dx] 2y e+ - 0)
In this equation, the power of highest order derivative is 2. 50,
its degree is 2.
ILLUSTRATION1 The degree of the differential equation

2 2
ayt 229
%+3[dx] -xziﬂg[drz], is
(a) 1 (b) 2 () 3 (d) norte of these
Ans. (d)

SOLUTION Since the equation is nota polynomial in all
differential coefficients. So, its degree 1s not defined.

ILLUSTRATION2 The degree of the differential equation

(] (8] -l

(b) 2 (c) 3 (d) none of these

(a) 1

" d - & -
:(;‘EUTEJN Clearly, the given differential equation is not a
polynomial in differential coefficients.

So, its degree is not defined.

ILLUSTRATION 3 The degree of the differential equation

2/3
[‘%] +4—3%+5-§% = 0,is

(b) 2 (d) none of these

{a] 1 [C} 3

Ans (b)

An evaluation version of novaPDFE was used to create this PDF file.
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Statement-2: The general solution of the differential equation is
Y = 1+ Cly, ~yy).
(a) 1 (b 2
Ans. (a)

(c) 3 (d) 4

SOLUTION It is g‘i!.'en that n and Y are splutions of the

di ft’erenﬁat equation

.d' =
d 1 *PEII -0 (i)
and, d +Pyz = (1)

On subtracting (ii) from (i) and (iii) from (i), we obtain

d d
3 Y= Py -y =0and, - 1 -y P 1 -2 =0

d d
= LW-n)=-Pu-yand, -1 =-Plh-n

d
&Y yey

d z
pre Ui B 7 =¥z

e, ]
— =]

diy-y))  dy-w)

¥y-v1i Wi-¥
On integrating, we get
log (¥ —w1) = log (11 = w2) +log C

= y-y; =Clyy—-¥)
= ¥=mn+Cn-w

Hence, y=y; +C(y; - ’JzJ is the general solution of e

differential equation.
So, statement—2 is true.
Now,

Rivey

1 +Cy -1

y

me

(I+O)y + =0y,
— y=ﬁy1+lry2,wheren=l+Candi:=—["..E_‘T__!::l
Hence, y = ay; + by, is the general solution iff g + b= |

So, statement-1 is true and statement-2 is a correct explana tiog
for statement-1.

EXERCISE

This exercise contains multiple choice questions each having four options (a), (b), (c) and (d), out of which only one is correct. Mark the Correct

choice.
1. The general sclution of the differential equation
dy _ 1-2
dx _,,2
@ £-y'= ®) P+P=C
(€) 2 +y*=C d) Z-y*=C

2. The general solution of the differential equation
(1 + P dx+ (1 + ) dy =0, is
(@) x-y=C(l -xy) (b) x-y=C(1+xy)
fc) x+y=C(1-xy) (d) x+y=C(1+xy)

3. Theorder of the differential equation of all circles of radius
r, having centre on y-axis and passing through the
origin, is
(a) 1 (b) 2 () 3 (d) 4

4. The order of the differential equation whose solution is

y=acosx+bsinx+ce "is

(a)8 (b) 2 (©) 1 (d) none of these
5. The solution of the equation -:E ;—-:

(a) ctth}mum'l(ﬂ =0
(b) CP+y)"* = emd(ﬂ

wn (4
@ica -y "=« ¢

(d) none of these

An evaluation version of novaPDFE was used to create this PDF file.
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6. The differential equation of all circles of radius a is of order
{a) 2 (b) 3 (c) 4 (d) none of thess

7. The differential equation of all circles in the first quadrant
which touch the coordinate axes is of order

(a) 1 (b) 2 {c) 3 (d) noneof these
8. The differential equation whose solution is
{:r—h}zﬂy-k]z:az is (¢ is a constant)

{b][ "”r - 22y

(a) [1 +{§£]1 T:
dx dx 'If! ) i |
(c) [l + dy T:az J—ZH-Z
] -]
9. The differential equation y gi +x=a (q is any constant)

(d) none of these

represents

{a) asetof circles having centre on the y-axis

(b) aset of circles centre on the x-axis

(c) asetof ellipses (d) none of these

10. Thedifferential equation of all ‘Simple Harmonic Motions

of given period %:3 is

L d* 2

(a) %+nx=ﬂ (b) d—rz ¥t x=0
e dx .1 9

() 22" x=0 (d) 2 g
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T | equati e o e . e

The dﬂer::t::l Elg:? I:*;\i:::mdy of curves whee, o 4635

Bﬂ't fﬂmxz CI‘:'E ith the hyperboly XY = 2 g 20, Th"' qufaﬁﬂn of the curye Passing through the origi a_mi'

(a) % ~L5 (b) 53." = ‘i‘_‘f ﬁatm[}':ing the differential qun.:iﬁnn
"zc'zcz 5P Aty F i ay=a225

) %:-—- {c) none of these (a) Aty =y b)) 201 +2yy=3"

differential equation of all paraba]
g:aﬂel to y-axis, is %8 Whose axes are

2 fi:ﬂ E—iz;w__
3 3 p Lt
S O ST a L. dy
D a3 af Gt =C
UEE (WB) 2007, o8]

[he equation of family of curves for which
he normal is Equal to the radius vector, is
:aJyZ".I:rz=k2 (b) Vxx=k
<) Pk (d) none of these

[he differential equation of all parabolas having their axis
.:!I'-EY““"E“Y coinciding with the axis of X, is

the length of

Py () Px (dx)
] o)
& ,_-,;,_%;u (d) none of these

of a curve passing through (2,7/2) and

1 A
itl——at(x, y), is
2

(b) xy=xz+:c+1

(d) none of these

(b) 2'1‘(1{—1}"'-‘-""1 =0
(d) none of these

oat int i the reciprocal of twice
- eﬁt an}_;ndpﬂnit' passes through the point

Purchase a license to generate PDF files without this notice.

: (©) 31+ Pyy=4: (d) none of these
1. Theslope of the tangent at (x, ¥) to a curve passing through
1 T i F ol = H T
(1, 7/4) is given by i— cos .r] then the equation of the
curve s

fa) ¥=tan ! 1105[-:}}

(€) y=xtan™! {Iﬂg [i]}
22. If ¢ (x)=¢’ (x) and ¢ (1) =2, then ¢ (3) equals

(@) & (b) 2 () 36 () 28
23. If f(x),g(x) be twice differentiable functions on [0, 2]

) y=xtan ! ﬁllln-g (‘;“

(d) none of these

satisfying f"(x)=g¢"(x), f'(=2g (=4 and
f(2)=3g(2)=9, then f(x) — ¢ (x) at x = 4 equals
(a) O (b) 10 {c) 8 (d) 2

24. The curve in which the slope of the tangent at any point
equals the ratio of the abscissa to the ordinate of the

point is
(a) anellipse (b) a parabola
(¢) arectangular hyperbola (d) acircle

25. The curve for which the normal at any point (x, ¥) atjd the
line joining origin to that point form an isosceles triangle
with the v-axis as base, is

(a) anellipse (b) arectanguar hyperbola
(c) acircle (d) none of these
]
d dx e

26. The functionf(8) = io £ Tt satisfies the dif:

ferential equation i

L b =0
(a) gg+2f[ﬁ}tﬂt3#ﬂ (b) 0 2f(0)cotB

df 5 ¢(0)=
© Lr21@=0 @ L-21@)=0

27 T}Ediffemiﬁalequaﬁnnufallelﬁpsescmmdatﬂ;euﬁgmh
(a) Fi*'-"!"lz'.'ﬂ’y*. =0 (o) o txyy —¥h=0
() yyz-rxy-lz—xyl =0 (d) none of these o

tial equation of the curve for which the initial

28, The L7k any tangent is equal to the cortesponding

submgh ]Seuus and linear  (b) homogeneous only

2 in vm‘gael:i;e separable form (d) linear un":y s

: . uation of the curve whose subnormal is constant,
S (b) yl = 2ax+b

[a} L = ax+b (d) none of these

@ af-¥ =0

An evaluation version of novaPDFE was used to create this PDF file.
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46.36 CBJECTIVE Matiq
30. The degree of the differential equation ()=t hxd \d) @ = 2.b - 1
y32f3+ 243y, 4y, =0, is 42, The solution of the differential equatiop, vy
(@ 1 (b) 2 (€) 3 (d) noneof these fying y (1) =11 oA
31. The degree of the differential equation satisfying (@) ¥ = ¥ —2x+2 ®) ¥ = 52 |

Vi-Z + 12 = a(x—y)is
(a) 1 (b) 2 ) {c) 3 (d) none of these
32. The order of the differential equation whose general solu-
tion is given by y = (e, +6;) 008 (X +63) = € ¢t where
€10 €30 €3, €, €, are arbitrary constants, is
@ (b) 4 (©) 3 @ 2
33. The equation of the curve satisfying the differential equa-
tony, (+* +1)=2x i, passing through the point (0, 1)and
having slope of tangent at r=0as 3 is
@) ¥ =*+3x+2 (b} i = P+3x+1
() y = ¥+3r+1 {d) none of these
34. A differential equation associated to the primitive
y=a+ b e s
(a) H3+2y2 =iy =0 ) 4y3+5y2u2ﬂyk = ()
(©) 5 +2y,~35y; = 0 (d) noneof these

35. The order of the differential equation associated with the

primitive y=¢, +c,¢" + ;e ™ 4, where ¢, ¢, ¢, ¢, are
arbitrary constants, is
(a) 3 {b) 4 (c) 2 (d) noneof these

36. The differential equation of the family of circles passing
through the fixed points (4, 0) and (- &, 0) is
(@) v~ + 2y +a* = 0
b) v +xy+a’r =0
© ¥ (F=x+a)) 420y = 0
(d) none of these [JEE (WB) 2008]
37. The solution of the differential equation Yy ¥y = 3_1;22 is

@ x=AP+Ay+4;  b) x= Ay+Aa,
{c) x =.A,yz+.42y (d) none of these
38. The degree and order of the differential equation of all
mﬁﬂl&s_whﬂse;ﬂlﬁ;—axjsag} Joke e
: ) y , none of these
39. l.‘}:;ja:fj:;:;lhequaﬁm of all parabolas with axis parallel
@) y, =2y +x ) ¥3 = 2y,
© =y, (d) none of these

0. The equation of the curve which is such that the porti
the axis of x cut off between the origin andtmgznﬂ:::::f}f
point is proportional to the ordinate of that point is
{a) x .—-y{'ﬂ'"blﬂgf} (b) .!UE:._-T=' byi‘f'#
(¢) x = y(a-blogy) (d) none of these
(b is constant of proportionality)
The solution of dy _ ax+h represents a parabola when

dr  by+k
(@) a=0b=0 (b) a=1b=2

© y=x-2x+2 d !
; (d) none of thes,

43. The differential equation of the family of St
- Cley Wik
Lty I:"

radius r and with centre on y-axis is 1%
@ Va+yd) =Py’ (Bt
- 5 - "l-‘:'!"l:

© 2a+y) =2y’ @22,

: dv  k , g

44. The solution of gl + = v=-gis
o J",r

@ v=ce ™ _.’.';;S (b) v = Mg 1

k Eel

ey %

(c) ve ™ = c—rt;fg (d) pem' = ¢

45. The solution of ydx —xdy+3¢ 2 & gr—q s
E ]
a) =+ =€
(a) v

(c) _; b =C (d) none of thees

46. The curve for which the length of the normaj IS equal s
length of the radius vector, are k-
(a) only circles (b) only rectangular hyperbol
(c) either circles or rectangular hyperbolas |
{d) none of these

2

dy = X hx+]

47. The family of curves represented by i - and
T ax ; F
¥ +y+l

the family represented by dy - y—i SR 0
=
(a) touch each other (b) are orthogonal
(c) are one and the same (d) none of these
48. The form of the differential equation of the centr
CONICS, 15
_ % Y
@x=yz () x+y= =0

2
d 7
(c) x [&"‘; + 3y gfz =y j% {(d) none of these

49. The solution of the differential equation

(J'I—yrz}g£+yz+ryzzﬂ,is
S G y). 1L
(2) lﬂg[y]- e 0 ios[x] -3t
. 1. 2=(
(€) log (xy) = §+i+-‘: (d) log (W)= "y
50. The solution of the differential equation
dy , 2x 1 &
e = e ]
dx 1+.1:1!I|r (1 +2%)° il
s

@ ya-H=tanx+C  ® y(L+x)=8" -

An evaluation version of novaPDFE was used to create this PDF file.
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W&Em&ﬂwa
p—

(@ w1+ ¥ =tan ke C
51, The equation of the curve through the

satisfies the differential equation (1 + 12) dy - d; l”]“n’ff;
ey =4 ) -2 = :
(<) 2’:2""?: -2 (d) none of these

differential equation of fam;i
52. Iihf,ﬂ-—!ﬂr S0 ily of curyves
() ¥~y -2wy =0 ®) =2 = 2uyy
@ P+y+2” =0 (d) none of these
53, The solution of the differential equation

dy tany _tanysiny

dx X 15

—ﬂ

_____--__-___'_—————
@ Y- =tarly, o

4637

61. Thedegree of the differential equation of all curves having
normal of constant length ¢, is

(@) 1 L) 3 {c) 4 (d) noneof these
T'hl;' differential equation of the family of ellipses having
major and minor axes respectively along the x and Y-GXes
and the minor axis is equal to half of the major axis, is

(@) xy’—dy = 0 {b) 4xy’+y =0

©) 4wy +x =0 (d) vy'+4x =0

63. The degree of the differential equation satisfying the rela-

62,

tion V1 + +‘\|]+F=}..{x“.|'1+y1—y‘\"'|+ﬁ},i5
(a} 1 L) 2 () 3 (d) noneof these

64. The differential equation of the family of curve
_l{2=4rr{x + 1), is

dy
e}
(b} 2y 7 +da

dy (. i

@) v =4 {.H--"‘r']
B e LA
@iy = C ®) Sz * e x =C

g
it if d - dy =
(© logy+x=C @ logxiy/=¢ (© y’[d{] sy 20 @ ? sy -0
s dy : : 65. Theequation of the curve in which subnormal varies as the
54. The solution ﬂfdl: *+2ytan x =sinx, is square of the ordinate is (A is constant of prpp::-ﬂinna’sity}
! ' @) y = C&** ) y = CM*
5@ x=sec’x+C (b) ysec*x = secx+C

(€) ¥/2+hx=C (d) P+rt=C
66. Solution of the differential equation x dy —y dx =0 repre-
sents
(a) -a parabola whose vertex is at the origin
(b) a circle whose centre is at the origin
(¢) arectangular hyperbola &
(d) straight lines passing through the origin

(d) none of these

B y=xt+Cx?

(d) xy = P+ C 67. The equation of the curve whose subnormal is twice the
abscissa, is ‘
(a) acircle (b) aparabola(c) anellipse (d) ahyperbola
Y _ o 68. The solution of the differential equation
i e

RS
It.1+y2dy [Ig-i-yz ]I

: 1Y
s {a) vy = xcot(C-X) (b) cos ‘I=L—x+Cr
{c}y=xtan{{?-—x} (d) -':;=xtan{{‘.—x1
R e YR _
(¥ - aesl ( passes through the point (0, 13 and the g@dmnt at
() ay= g?{y-‘l}+C ¥ :;::;;::itisy{xy-l?m equation of the curveis

wewhosetangml at any point

(@ yx-1=1 (b) wx+1) =1
m+3y;'-wimxmmwhich

() xy+1) =1 {d) I{y-l}:l

' g Bt S i
6 ﬁeaquaﬁnnﬂfmemwewhmeﬂnpem sz‘““d“'h'
G S ugh the point (1, 0) is
d,w& e A e SR T
e ontial equation © -1+ =2 (d) ¥+ -x
@ ¢ (a) N1-x"dy+ Bl
ing to (o) Ni=Rdx+ 1=y &y =0
| (c) 4.1,-?..#::-‘41-?. dy =0
(@) -2 ay—N1-ydx =0

cstr-tl TU!
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46.38
(@) logx = logy By =l .

dr  dy :
72. Solution of the differential equation  +* " = 015 e b

{c) x+y =r¢ (d) xy =
Answers
1. 2 3 i 5. () 6. (@ 7.(@) 43. (c) 44. (a) 45. (a) 46. (c) 47. (b} 4s. o)
e o S 0. (b) 51. () 52. (3) 53 (3) 54 (b) 55. (g 5

8. (b) 9 (b 10. (b) 11 (b) 12 (a) 13. (a) 14 (3)

15, (b) 16. (a) 17. (c) 18. (b) 19. (c) 20. () 21. (C) 57. (b) 58. () 59. (b) 60. (I 6L (d) 2. () ¢y
22. (b) 23. (b) 24. (¢) 25. (b) 26. (a) 27. (b) 28. (a) 64. (c) 65. (b) 66. (d) 67. (d) 68. () 69, ?n‘ (a)
29. (b) 30. (b) 31. (a) 32 (c) 33. (c) 34 () 35 (a) 71. (a) 72 (d) - a)
36. (c) 37. (a) 38." (b) 39. (d) 40. (¢) 4L (¢) 42 (a)

CHAPTER TEST

Eachi of the following questions has four choices (a), (b), (c) and (d) out of which only one is correct. Mark the correct choice.
8. Theslope of the tangentat (¥, y) to a curve passi ng thg
ﬂ-‘lﬂ‘

dy Xy
LI-2=_SL_ ul)=1th f th I fx )
+yz ¥ (1) en one of the values of x; +£2

dx _‘rz . i .
satisfying y (x,) = e is given by apoint (2,1)is oy then the equation of the CUrve
(@) V2 e b) Ve () \Re (d) e/¥2 (a) 2(*-1)) = 3x (B) 2(P -1 = ¢,
2. The differential equation of the family of curves () x {:tz-yz} =6 (d) x(x° +17) = 1-{|
W¥=4a(x+a),is 9. The solution of the differential equation
e (L dy) dy y—x 3o 2o i ‘
’ I [b}yldx +2Wdl,‘!f1=” dx dx |’
dy _ dy (@) (x+a)(x+ay) = Cy () (x+a)(1-ay) = ¢y
(c) 23'"‘& = da (d) sz-f*hiy =0 (€) (x+a)(1-ay) = C (d) noneof these
3. y=ae" +be" ™ satisfies which of the following differen- 10 The solution of the differential equation (¥ + 2% -, .
tial equation? NS
ia) :":f+m_y =10 (b) gﬁ-rr:‘ur:ﬂ (a}x=y2+c ﬂj}H:rlﬁ.
o - © x=y@*+0 @ y=x(Z+0
@ 2 3-my=0 (d) ﬁ' +rfy =0 1. Tl:a- general solution of the differential equation
4. The solution of the differential equation E%"”i“ x_-;__q = sin -F_;H’i‘-"
d —
@ g - c-20m
fﬂ} e = f‘r-e"t+£‘ [1}] =¥ = e_x-g:-q.[: ; .
() &% = +e *5C d) e¥sfse* = (b} log tan ["j;] = C-Esin[i}
5. The differential equation of the family or curves :
= & (a b i ; (© logtan| L+ | = ¢ _ o
v €os x + b sin x) where, a and b are arbitrary con- 24 25
stants, is given by
(a) y,—4y,+5y = 0 () 2y, -y, +5y. = 0 (d) lﬁglan[%+i[] = c_zsing
(€) ¥, +4y;, -5y = 0 (d) ¥:-2y,+5¢.= 0 dy
. The differential equation obtained on eliminating 12. The solution of de Y=L ¥ @) =1is givenby y(x)=
A = inef, i
(a}ﬂ;ff;ﬂmg’ ﬂtﬂﬁﬂﬂws?b;v}ts;mz 3 (@) —exp () B) —~exp(-x) () -1 (d) 200"
)~ W= 13. The number of soluti o Xt =2i
{'E}y"-‘ﬂ?zy (d) yfr+y=ﬂ ; solutions of y —x_],y[lj- is 3
; 1/3 (a) none (b) one () two (d) infin¥
The solution of EE =[¥| .is 14. The solution of the differential equation
o YV'=l+xe P4 nmp =0i ]
a) PP = B 1 e .yz nfzym} 0is (2
) yz.f'd_xza’3=c' {d;lyf _xl"' = (’n}yz=ﬂtp I-!-'E}-] [b}yz=1+CExP.LI'I
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g ete m'{“g] @ W _1ey o B o 12
15. The solution of the differential equation dx 1442 dx 1447
:rdy—ydx:‘f-‘:a:?dx,is (<) [l+xz‘jd?+ﬂ+!ﬁ]dx =0 (d) ‘;i ~ :l:_.'!‘:,
(@) x+ Vi = O ®) y—NZro - -2
(@ x-NP+% = Cx @ y+ P+ f = o2 24. The general solution of wdx—xdy— 3242 ¢ de=0, is
b : . : :l_z.+ equal to
1&mmgra1mwesahsf}nns%=;2‘jf§rym=lhasthe {a}';=¢""+t’3 {i:-‘.iizf"+£'
slope at the point (1, 0) of the curve, equal to e B,
ey ) @1 @53 g 2:1]1 xy! : “E:th diff ﬁa]:dla:::)n g
17. The differential equation which represents the family of e solution of the di ml..‘.’. q
plane curves y = exp (cx) is jy. . lOEX A i
@y =cy (b) xy’~logy =0 x "~ sinytycosy
(c) xlogy = yy' (d) ylogy = xy” (a) ysiny = xllcrg:HC (b) ysiny = £ +C
18. A f’;éon_ﬁnmusly differentiable function e (0, n/2) : (c) ysiny = xz+h5x+c : (d) !,tsmy =xlogx+C
satisfyingy * = 1+4%,y (0)=0is 26. The solution of the differential equation
(a) tanx () x(x—m)(c) (x—m)(1-¢") (d) not possible giﬂmﬂmx,as
e different on Y _ o, ~tan x+C () ytanx=secx+C
g schunon of the differential.equation 55 =¢ s 5:3 e (d) xsecx = ytany+C
o Lo-ax ) 1% crad 27. The general solution of ¢* cos y dx = " sinydy = 0,1
'@j 1o-2yc?4d (d) i*'_h"'c'“f (c) ¢ = Ccosy () rfmay =€
Jiim { : > 28, The solution of the differential equah;nls
; i dy)| . —1ydr-(2x+3)dy =0,
der of the differential Equamﬂj_‘ 1+[:_f§] &z 2¢=1 ch o ?b] 2c+3 _ o
W1 ©3 (@ 4 @ 2y+3~ o
= L e LY @Zt-c @5 3=C
on of the differential equation dx x o' (y/x 2y=1
iD= ®) xoWw/x) = i 29. The solution nffﬁﬂl’ =& Ty {0) =12
. ' [X)= ~x
45 ky d {d}_yq’@ @y=¢ (=1 by = e T
1.1t.‘=%g‘[;§]= Bty S () y=x&*+1 (D= Ba D
. b) F.'_".: = %H: 30. The solution of the diﬁemnhrﬂ equation . =
3 e saﬁsfyingthemndiﬁnnyﬂ]ﬂrﬁ
c (d) none of these (@) y=x" @) y= x]:"“;
" ; (d) y=xInx+
_ _ : fferen- () y=lnxds
s T ] solution of the di
gt B 2o (0 A G 2% (o) 26 18 2T ) BRE
. o 1 i
s 5@ &0 ) 29. (b) 30. ()
;_‘_ e , m' {a] .ﬂ! { : g
Gl kon"suluﬁm-ofﬂhiuﬁ“ﬁ“’““““““"”"
i m_aﬁﬁah;e'in a separate boo
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ALGEBRA OF VECTORS

TION OF VECTORS

nted by fiirected line segments such that the
egment is the magnitude of the vector and
Tow marked at one end emphasizes the
tor. A vector, denoted by J'%, is determined
such that the magnitude of the vector is the
it line P() and its direction is that from P to
lled the initial point of vector ﬁ,} and Q is
vint or tip. Vectors are generally denoted by

i
odule, or magnitude of a vector @is the
hich is the measure of its lengh and is
he modulus | @°| of a vector a°is some-

,,,,,,,,,,

........

Fig. 1

b has the fﬂllow:'rtg three charac

50 will be denoted b | PO | o PQ .
nlimited length of which PQ 1% segmen
u

feristics:

tor PL- .
i p to Q and that of QP is from

z i) . its initial
Ef:ﬁrmﬁnmﬂm‘“ﬁm -
yint. :

:'. An evaluation version of novaPDF was used to create this PDF file.
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UNIT VECTOR A vector whose modulus is unity, is called a unit
vector. The unit vector in the direction of a vector @ is denoted by
a, read as ‘acap’. Thus, | 'a | =1.

LIKE AND UNLIKE VECTORS Vectors are said fo be like when they
have the same sense of direction and unlike when they have opposite
directions.

COLLINEAR OR PARALLEL VECTORS Vectors having the same or
parallel supports are called collinear vectors.

CO-INITIAL VECTORS Vectors having the same initial point are
called co-initial vectors.

COPLANAR VECTORS A system of veclors is said to be coplanar, if
their supports are parallel to the same plane.

Note that two vectors are always coplanar.
COTERMINOUS VECTORS Vectors having the same terminal point
are called coterminous vectors.

NEGATIVE OF A VECTOR The vector which has the same mag-

nitude as the vector @’ but opposite direction, is called the

negative of @’ and is denoted by - Thus, if PQ =4, then
—

g}—' ==f.

RECIPROCAL OF A VECTOR A vector having the same direction as

that of a given vector a” but magnitude equal to the reciprocal of the

given vector is known as the reciprocal of a’and is denoted by a = 1,

Thus, if | @] =a, | @7 | =1/a

LOCALIZED AND FREE VECTORS A vector which is drawn parallel

to agiven vector through a specified point in space is called a localized
vector. Forexample, a force acting on a rigid body is a localized vectoy
as its effect depends on the line of action of the force. If the valye ofa

B depends only on its length and direction and is mdependent of

i e wace, it is called a free vector. In this chapter 7,
ectors, unless otherwise stated Thus q :

e in space by choosing an nrb:'trﬂry nitigl

i

Ty

T

[m————
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Thus, we have, e

]

Lxy + mx; + nxy = 0
lyy + muyy + ny; = 0
l+m+n =0
This is a homogeneous system of ;
uations i Eore
golutions (as [, m, i are not all ﬁr:l? hﬂll'll‘l.g non-trivial
o ey Bl

¥i ¥ ¥a
[ B |

=0

So statement-1 is true and statemen-

2is a correct :
for statement-1. explanation

EXAMPLE 6 Statement-1: If a transversal cuts t;
e sides O
and diagonal ON of a parallelogram at A, B, C ¢ ool

Hw-mw!y then
OL OL . OM OM GN
OA" OB ~

Statemeni—2: Three points with position vectors 3 |, c nrecaﬂmear

iff there exist scalars x, y, z not all zero such that xa> 5.rJEr+zE‘L 0,
wherex +y+z=0.

a) 1 (b) 2

Ans. (a)

SOLUTION statemm—zmtmeiﬁee Theoreml on page 47.7)

et Ol =x OA, OM=y OB and GN=z O Then,

|c‘:i|—r|m| Gl | =y | Ob | and | O | =z | 6|
= OF oM ON

=0a'Y"0B'*"oC

(c) 3 (d) 4

=

t @ is the centre of a circle circumscribed about a
AEJ.’.‘,TEIEIL

in2A+0B B’sin 2 B+ OC sin 2 C is equal to

 OR sin
@"‘@ﬂ +0B +O€}sm2d
@Maﬁf}wm G is the centroid of triangle ABC
%?*““
mo{ﬂm oy )
%ﬁnwz‘ﬁ? 5746} and 83+ 1] have their initial
 poin _;‘j"’i:ml;mmueof 4 so that the vectors terminate

43 "‘izﬁ 3?+4km2;+51+?karet?mpom—

AHandCrESPEChW]yGf
Soticvetios 4 t where the

mwﬂﬂwpom

Purchase a li

4719

M N

o AN L
Fig. 27

akmg O as the origin, let the position vectors of A, B, C be
_*li and ¢ rﬁ-s.peucnw. ely.

In AOLN, we have
oL +i% = oN
= ON=0L+0M

= z@=xﬁ+yﬁh
= x0A+y0B-z0C =0 = Jr-::_f'+;¢117°'+-{u;;}E’zl'j']I
But, points A, B, C are collinear.

xahybt(-2)T=

OL OM _ ON
OA" OB -~ OC

= xty-z=0=xty=2 =

So statement-1 is also true and statement-2 isa correctexplana-
tion for statement-1.

EXERCISE

fon in this exercise has four choices (a), (b), (c}and (d) out of which only is correct. Mark the correct alternative in each case.

@) 2 (-61-8)-6h ®) 2 @i+8)+6k

A !
(©) %{ﬁ’e‘ﬂs’}'nsm (d) %{5?+11k]

4. If @’is a non-zero vector of modulus 2 and m is a non-zero
scalar, then m @ 'is a unit vector, if

(a) m=11 () m= | @]
(c) m:*lr% (d) m==x2

5. D, E and F are the mid-points of the sides BC, CA and AB
respectively of A ABC and G is the centroid of the triangle,

&mﬁb+§k+§i‘ =
(a) 0
(c) 2 GA

(b) 2AB
(@) 26t

An evaluation version of novaPDFE was used to create this PDF file.
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6. If 3* Ell &7 dre the position vectors af the vertices of an
“lmlatﬂal triangle whose arthacentre is at the origin, then
(a) ﬁ'*+F’+;—‘=ﬁ" {b) |ﬁ"]2=FF}F2+FE¢IE
(© @+ b'=¢ (d) none of these

7 [fF Q R are three pmnt,rp with respective position vectors

T Yanda :+bf+.:1; The points P, Q. Rare collinear,
if

fEI} A=fw= c=]
8. Let ABC be a triangle, the position vectors of whose

Vertices are respectively 77+ 10%, ~T+67+ 6k and

-45497+6%. Then, A ABCIs

(a} isosceles and right angled

(b} equilateral

{c) right angled but not isosceles

(d) none of these

9. Ifa’= :+2;+ 2k and F3|+6;+2k then the vector in
the direction of #and having magmmde.as | El |.is

(a) ?f-'+2;+2k} {h]§{i+2;+2k'_l

(b) a=b=c=0
(d) a=1,ce=0be R

7
(0 3 (1+27+2h) (d) none of these

_..’
10. ::jb; & are non-coplanar vectors and x 7% ybrzeapy
(a) atleastofone ofx,y, z is zero
(B) x, y, z are necessarily zero
(e} none of them are zero
(d) none of these

11. A vector &) ufmpttudeﬁﬁdmadedalong theb:sectar
of the angle between =7} -4]- 4% and
b—r—zr—-j‘-hﬂl:is

(a) i'ifﬁ-.r +7?+¢]

(b) ig'ljh 71+ ﬁ}

54 A A
(©) t~-f?-'2;:+?k} -m:u xif?-:ruzi;-

ratio2: 1. Then,.ﬂ'-

:
(a) Ef?—ﬂ (b) ‘%ﬁf’-ﬁ
© 26~ @ F6-)

1
jnﬁ;hﬂ?-—skandmakesanacuteangle‘wiﬁﬂiepnﬁ-

tive direction of z-axis, then 7=

s i A ——_--_‘—-‘—-\H:E'
(a) 247 -327-30% (b) “2“‘?"31: ]

A o -
=161=15k
{c) 1273 ] {d) none of thess

14. If a vector of magnitude 3 V6 is directed ':lnug het,
- t
Se-

tor of the an;_,le bd!'t'-'-een the vectors a*= 7} _

=—2r—; +21r then 7=
(a) ;-?‘}'+2kﬂ (b} ‘?"'5'?-2&'
{c) -’:"+??+2k (d) J!L"T"J'—"f
15, Leta’h, areﬂ'nr-eennn—ccrplanar'.edohsuchtha|
!1 ] ri.—b +C —:r_’raf—-f + g +!=
2@~ 3b +4E
IF77= 2, 77+ g T3 + A3 7%, then
(a) &, =7 (b) Ay +2y=3
() Mq+A+2:=3 (d) J".]+;.? 2
16. If @b, are three m:m-mplanar vectors such g,
b ri=ad, and b +E'?rd Ba? then :':'"]'+E:r+‘“ 3’1
equal o ;

@) 0 (b) ai?

"J;

“'.L

=]

=
) Bb (d) (a+pyz
{CEE (Delhi) 1957]

17. Let 7 &, °be three non-zero vectors such that no twp of
which are collinear and the vector 7'+ b is ml]mear with
Sand B+ & mcnﬂmear with @’ Then, a7+ § '+ I
@ (b) B () & @7
ICEE (Delhi) 196%|
18. Let o, B,y be distinct real numbers. The points with
position vectors o} +|31+'|f1 ﬂ|+'|r;+u?:, f:+{:;-‘|ﬁc
{a). are collinear
(b} form an equilateral triangle
(c) forma scalene triangle
(d) form a right angled triangle
I [IIT 19%4]
s T!‘:e pumts with position vectors 607 +37 407 -5],
a1~527 are collinear, if
(a) a=-40 b)) a=40
() a=20 (d) none of these
20. The pumts with position vectors 107 +37,121-5] and
ar+1 1; are collinear if the value of 1, is
(a) -8 (b) 4 (c) 8 {d) 12
21, 1f Ciis the middle point of AB and P is any point outside
AB, then

@) PA +PB =pC
(c) PA + P+ PC =

(b) PA +PE = 2PC
=
(d) PA +PB +2PC =0

22. The median AD of the triangle ABC is bisected at F, 52

meets ACin F, then AF: AC =

(a) 3/4 ®) 1/3 () 1/4

{c) 1/2
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2. In aﬁfm—%iflu“:rﬂﬂcn_ ‘hEb‘-’fftﬂr BC =X AD. 1
Pnﬂ + BI) is collinear with A Euﬂhthﬂt‘ﬁ}-—.“_,q_b,men

(a) p=h+l (b) A=p+1
(c) A+pn=1 (d) u=243
24, If Fhnd i are two non-collinear vectors and ABC is a
(20a - 15b) ¥ (156 ~ 126) ¥ (120 - 206} G 7} = §
then the triangle ABC is
(a) an acute angle triangle

(b) an obtuse angle triangle
(¢) aright angle triangle

{d) an isosceles triangle
25. If D, E, F are respectively the mid;%mnts of AB, AC and

4721

{c) 3AC = 5CB
(d) 2AC = 3CB

If ABCDEF is a regular hexagon with AB = #’and
BC = b, then CE equals

(@) b-a” ®) -7
fc) b-2a () bxa’

If A, B, C are vertices of a triangle whose position vectors
are 7’0 and #'respectively and G is the centroid of A ABC,
then GA + GB + G, is

= T = —p 7
=i a+b+c a=-b=¢
(a) @ ®) b+ (@ T3 @ "3

o R A
ively i 29, Letd@=1-27+3k h=31"+3j—kand
st e e E'=d?:?+ ({i‘d —I}E. If £ is parallel to the plane of the
(a) bt (b) = BE (c) 2 BF (d) 3 5t vectors@’and b, then 11d =
: 3 £ ~1 () 0
(@) 2 () 1 ()
[EAMCET 2003] [IPU 2008}

26. Fgrcesﬁﬂf, 5 'DE}BH along OA and OB. If theirresultant  30. Let ABCDbea parallelogram and M be the pmr}t of ml;ter—

passes through C on AB, then section of the d_'ggunals. If O is any point, then

=
(a) Cisamid-point of AB OA +0B +0C+0D = | cogena it
(b) Cdivides ABin the ratio2: 1 (a) 3OM ) 40M (9 20
Answers

L( 2@ 3 (a 4.() 5 (@@ 6 (@ 7 {d)

2. () 2. (@) 24 (© 25. (@) 26. () 27. () 28 (@)

g () 9 (o 10. () 11 (d) 12. (d) 13 (b) 14. () 29, (¢) 30. (b)
15, () 16, (@) 17. () 18. () 19. (@) 20. (9) 21 (B)
ol a

CHAPTER TEST

questions has four choices

% e gL, _.'.. T _P -
ctors @'= 2'?+'3?+6£md b are collinear and

®) £ f‘+3i‘-531

(d) £21(@+j+k)

two of which are
(% b, ¢ and

M
three non-zero vectors (no
EGG T ZEX0 s
Ilmtthe[mi 1;_51 v;c_ rs
ineai ﬂlEltﬁ' e
= @0

.b- {"-] : 1f tors

L o e collinear. 1E VEC
are non-co :
x> 7 are collinear, then

An evaluation version of ndvaPDF was used to create this PDF file.
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(a), (b), (c) and (d), out of which only one is coorect. Mark

of correct choice.

{c) V5,12 [ﬂ none Df-%ﬂﬁﬂ_‘
5. 1f ABCD is a quadrilateral, then BA + BE+CD+DA =

(© 24t (d) 2B

A n
f'+3j,4ﬂf—ﬁja

(a) 2 BA (b) 2AB

6. 1f the points with position vectors 60
a$-52 j are collinear, thena =
(a) —40 (b) 40 (c) 20 (d) 30
7. 1f ABCDEF is a regular hexagon, tl
.Ii?: + Xb + E}l * ﬂ = _n_]
(@) 2AB ® 34 (© AB @

If G is the centre of a regular hexagon ABCDEF,
Ab+ AL+ AD+AE +AF = ”b 4
(a) 3AG ®) 246 (© 64 (d)

IfP,Q, Rare the mid-points of the sides AB, BC and |

AABC and O is a point within the triangle,
ﬁ?ﬁ{-}ﬁ+ﬂ =
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-

3!—2;+kand:+4; 3k respectively. These points
(a) form an isosceles triangle

(b) form a right triangle

. (a)
- {c)
(d)

4722
{c) are collinear
{a) 2{51‘-'+® +5.E.'} (b) (3?’+{52§25ﬁ__h (d) form a scalene triangle
(c) 4{{_Ji’+5;,’}+5h} (d) ﬁ{ﬁﬁ’ +OR) : 7 ][AECDEP1SﬂfEE“larh':xagU" thenm)}+{,f;+rz

10. If G is the centroid of A ABC and G is the centroid © (a) 2AB (b) 0 () 34B (d) Js‘é'
AA’B’C’ then AA’+BB'+CC' = G2’ ~ 22. If the points with position vectors 204 pj 5 T
(@) 2GG’ () 368’ (o) GG (d)e " 107 13f are collinear, then p = jish

11. lnaquadril&teraldﬂ[fﬂ,d_b+ﬁb = (@) 7 (b) - 37 (c) - (d) 3
(a) AB+Ch (b) R.‘Hﬁ':" 23. 1f the position vector of a point isa%2b andn divides x 5
(c) AC+ DB (d}) ,F_b-fﬁ i in the rath 3, then the pumtmn vector of B, is

12. If ABCDE is a pentagon, then (a) 22t (b) B=22" (o) @23 (g}
AB+ AE + BC + DE + ED + AC is equal to 24. If b, -_éndd are the position vectors of Point,
(a) 4 AL ® 24  (©3AE @ 5AC 4nc G, D;u;h g :‘f‘f of them are collinear gy,

en

13. If ABCD is a parallelogram, I:henR -BD = b

=3 {a) rhombus (b) rectangle
(a) 4AB () 348 (o) 2AB A9 4 (¢) square (d) paral'teh}gram

14. Ina A ABC, if AB = {- ?‘;+kand5ff = 3;+;+2k, then 25 Lethethecenlmideﬂ-ABC IfAB = @ AC=F B, then t

|CA| = — E{Emtﬁrrnsnfaandbls
Vel V52 V51 (d) v41 1y —
(a) (b) i? % (c) i 0 @ 2 {-t+ﬁ (b) E{"%r hf

15. Ina AABC, if AB = 374k AC = 51'+2j+4k, then the 3
length of median through A, is © l{ﬁ.ﬁ (d) %{ﬁ_ﬁ'
(a) 3v2 (b) 6¥2 (c) 5v2 (d) V33 3 :

16. The position vectors of P and Q) are respectively #and b, 26. If G is the intersection of diagonals “{_f parallelogra
IfRisapointon PQsuch that PR = 5 PQ, then the position ABCD and O is any point, then OA” + OB + OT + 0b-=
vector of R, is (@) 208G ® 406 (0506 (430
(@) 5h-47° (b) Shrda’ 27. Thevectﬂr-:t}s{:msﬁ?+mﬁﬂ5in ﬂ’}'-t-sinu'iisa
(c) 4b-57 (d) 4545 (a) null vector (b) unit vector

17. If the points wha&e _Pposition vectors are ."-!r+;+k, (¢) constant vector (d) “ﬂﬂf of these o
61— ;+2km1dHr 5+ pkare collinear, thenp = 28. Iﬂbﬂ regular ngagnn ABCDEF, AB'=a,BC=b a

S —
@ 2 ®4 @6 @) 8 e e e

18. The rat‘{ﬂ in whtch :+ 2;+3k divides the join of e P ) 2 +_}+c
—2:+3;+5kam1?; _k,is () b+e (d) a+2b +2¢

29, lfthree tsA, B +
T = e o)
19, lfDACElsaparaﬂelogrmnmmﬁb—n andﬂa B then (x,y) = S E Eiaed ¥
OA =
L e 192 ] (a) (2,-3) (b) (=2.3)
(@) %5 ®) @b (@ 50-7) @ ;@b () -2-3) @ 23
20. The ition o of the points A, B, C are o 1 j- .J.' 2 H e B?slhan vectors °E ﬂ";? vertices of a triangle

2] i+k i r-3; - 5kand31 — 4j — 4k, then the triangle
(a) equilateral
(c) rightangled isosceles

(b) isosceles
(d) right angled

Answers

19. (d) 20. (a) 21. (d) 22. (b) 23. (c) 24. (d) 25 €
26. (b) 27. (b) 28. () 29. (a) 30. (d)

2(d 3 40 5@ 6@ 7.0
9. (b) 10. (b) 11. (¢) 12. (c) 13. (c) 14. (a)
16. (a) 17. (b) 18. (a)

1tions of Exercises and Chapter-tests are available in a separate book on "Solutions of Ob jective Mathematics".
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1. THE SCALAR OR DOT PRODUCT

SCALAR OR DOT PRODUCT Let @and b be tig non-2ero vectors
mdmﬁmfgnmgleﬂ Then, H!-.-:smlnrpmiuunfa “with b s denoted
byab nnd:sdeﬁ:mdns the scalar |

@] | 8] cose.
Thus,n .b=|a| |b | cos 6.
B
i3
]
7 A
Fig. 1

INTERPRETATION OF SCALAR PRODUCT

two vectors reprﬁenmibyﬂd mdﬁﬁmhwfy
he angle bettween O and OB. Draw BLL OA and

B

Purchase a license to generate PDF files without this notice.

(i)

a’on ?Wsper:ﬁve]}r,
MNow,
@b'= | @] | 5] cost
= b= | @*| (OB cos 6)
= @b'=|a| (O
= b= {Magnitude of @) (Projection of b Bond) i)
ﬁg&m&r*-ﬂ | @] | 5| cos®
= @b=|b| (|7 cos8)
= Th= 1?“0}!.::053}
= b= |F|©OM
= b= (Magnitude of b} (Projection of onB) ...

Thus geometrically interpreted, the scalar product of two vec-
tors is the product of modulus of either vector and the projec-
tion of the other in its direction.

REMARE From (i) and (if), we have

- =3 _‘.
Projection of Fona’= i - ljﬁit?: b
and
1 "_}.“:, ?
Ffﬂjﬁﬁﬂ'ﬂﬂf ?ﬂﬂ?ﬂ ﬁ%" = E‘-ﬁ'};‘:?n%

Thus, Ih.epm}m!mn of @ on b is the d'a! pm:iur:t of @ with the umt
vector along b and the pw;ectmﬂ of b on @’is the dot product of b
witl the unit vector along a.

1.2 PROPERTIES OF SCALAR PRODUCT
PROPERTY | (Commutativity) The scalar product of ko
commutative i.e.,

vectors is
Pheb
PROPERTY |l [ﬂﬁrﬁuwaf&dﬂrﬁmmvmm

uct wctm :sdlsrnhutmz over vector addition i.e.
o mhimj' _‘Er B+T [Left distributivity]

b -a"*+:‘_.’-a"‘ [Right distributivity)

@ (& b E =

An evaluation version bf novaPDFE was used to create this PDF file.
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SoiL NP VECTOR PRODUCTS OF TWOVEGTORS
Now, ‘_—_\—\\\_\\
]ﬁﬁz= |ﬂ2+|ﬂ2+23?a7}=2+2cma = |k = =
o =4¢ﬂﬁzg ﬂ+ﬁ|_2“’52 |‘T_,"h]=25ing
= | @b+ 2P 0

_'—jz i
| al*+ | | 2(&'?.';}:2-2ccsﬂ=4sinzli

This exercise contains multiple choice questions, Each q
- Hes

1. If 8 is the angle between yec
to
@b = 0, then 5

Eion hgs 4
—_
a"and BF'sych that

fa) 0=8=xn (b) -’!ﬂﬂeg
) 25957 () 0s6s2 @) 0<0<?

2. "Iheangle between the vectors 27 4 3? .,.?; and 2% -}_ iis
(a) n/ A\ l:b_]'_:!f-i (©) ™/3 (d) none of these
3. M| @+b |=|a~b"|, then :
_}

(a) @'is parallel to b ) @15
= -
(c) | @] =Lb | (d) none of these
—

4. M |@|=|b[=|a+b"| =l-thﬂﬂla‘?_>-?lise~quaim

(a) 1 2 (b) N2 (€) ¥3 (d) none of these
5. If@’and b are two unit vectors inclined at an angle 0 such
that@ '+ b is a unit vector, then 0 is equal to

i i
wm a=24 +'}. + 31’,5 =47~ 1? +6% are parallel
fﬂ:&
(D2 (b) -3 () 3 (d) -2
eIt .e_-_f‘b ,E’m three mutually pE’rpendicular vectors each of
magnitude unity, then | a’+b +’| is equal to
(a) 3 (b) 1 (c) ¥3 (d) none of these

n n
(<) 5 {d) E

Ifﬂ&_':ﬁm&mee mutually PE!'PE:I'Idi(.‘u]ﬂ vectors of equal
‘magnitude, then the angle @ which @+ b + ¢’makes with
any one of three given vectors is given by

P =Tk

(b) cos”'

(d) none of these

(b) a=4,b=4,¢c=5
(d) none of these

2) a=2,b=3,c=-4
) a=4,b=4,c=-2

Purchase a license to generate PDF files without this notice.

So, statemen—

choices (q), (b), (c) and (d) for ils answer, ot of

11.

1z

13.

14.

15.

16.

17

1’3 {]

19.

An evaluation version of novaPDFE was used to create this PDF file.

2 is true:

EXERCISE

which only oite is correct
= A & . - I
!iﬂ ﬂ,+2'}‘+3k' B'= -G+ 2?+J£' and ¢'= 1'?1-’; then
4% kb is perpendicular to &, if  is equal to :

(a) 8 {b) 4 ) 6 (d) 2

Tim p:ﬂj-:c.:iu}n of the vector '}—Z?+?c on: the vector
*1-1'—-1_Ir+?1’, is
5V6 19

9 3
10 () g

19 @ 39
Let the pairsa’ b and 3 d each determines a plane. Then
the planes are parallel, if

() @xF} xFXT)=0 () @x&}- (B 'xd)=0

{c) (E’xﬂx(?’xd_’kﬂ (d) iﬂ_’xﬂ-{?xh'*:ﬂ_

Ifa’and b areunit vectors and 8 is the angle between them
"'?_}__b_ is
2 ,

(a) ()

then

(a) si.ng (b) sin®

If, in a right angled triangle ABC, the hypotenuse AB = p,
then AB’- AC +BC -BA +CA - CB is equal to

(@) 2p* ®) §

If the vectors ?—2:’?—3_? % and 143 x?+:-:y?; are or-
thogonal to each other, then the locus of the point (x, y) is
(a) acircle (b) anellipse

(c) aparabola (d) astraight line

If @%+F%e’=0, | 7| =3, | B} =5, | %] =7, then the
angle between a’and b is

(a) m/6 (b) 2n/3  (c) 5m/3
Thevectors3t -2} + k% -3} +5kand2} +}— 4 kform the
sides of a triangle. This triangle is

(a) anacute angled triangle

(b) an obtuse angled triangle

(c) aright angled triangle

(d) an equilateral triangle 5
A pssiogrn s cmsion 2 < L7 T
b= p +37andalsogiven that lpl=17 an ottt
F)and 7are inclined at an angle n/3, t]hetam 5

lengths of the diagonals of the Pa‘“l';f’i_i
@62 © Vd:y5 (9 V¢

(c) 2sinf (d) sin28

(c) }12 (d} none of these

(d) =/3

(d) N6 :¥5
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20. A vector which makes equal angles with the vectors
1 E"}_ 2?.+3'I-}, ; {-—--l?-r 3?.".1 and '}', is
fa}5p+;+5k () 574} 45k
(@ -52+5+5k (d) 57+7-5k
21. The unit vector in XOY plane and making angles 45° and

A A
60° re-.s.pecti\'elv witha=27+2]~ kand b =034}~ k is

jiad 3 [F R B
a) ——1+-=k by —f1=—=k
@ -5+ 0 E e
1 & 4 A 1
(€) —=1+— —-k d f these
3B 3*:2_';".3\'2 (d) none ol the

22. The values of x for which the angle between the vectors
Fi A
i=x1- 3?— kandb =23 +xj‘ — kis acute and the angle

i
between the vector Fand the y-axis lies between 2 and n

areg

(a) 1,2 (b) -2,-3 (c) allx<0 (d) allx>0
23, [fﬂ' ET}c are unit vectors such that T+ !T}+ 7= (), then the

valueof a” b + b - el is

(a) 1 b} 3 (o) -3/2 (d) noneofthese

24. The number of vectors of unit length perpendicular to
o
'-'edm.r'i":‘h-?and .ET’='?-I-'.1:':I-5

(a}) one (b) two {c) three (d) nﬂneofﬂwse
25, If ‘_’and b’ are two vectors such that a-5 =0 and
b —ﬂ,ﬂ_‘lEl‘l
@ 2|5 (b) @LE

fc) ejmm'ﬁ*wrisa nuﬂvech}r{d]l none of these
26. If a -4l+6; and b= 3;+4i' then the vector form of
—'
component of 7 along b is

OF @)44h

I,.._

18 o 2
®) 5 Gf+4%

© 5.{3;4-“‘) (d) 3} +4k

27. If a”and Fare not

L perpendicular to each other and

@’ = b xa, =0, then 7 is equal to
() -7 (b) b+ x @for all scalars ¥
(c) r—@-;@g? (d) none of these

ﬁ
28 If § b, ¢ are three non-zero vectors such that
@b =a’t then
_}
(a) 5= (b) @Lb,

(©) @L@ -7 (d) eithera’L (b~ Jorb =&

9. Letthe unit vectorsa and F}be perpendicular to each other
and the unit vector i:::be inclined at an angle 0 to both @”
and b If=xi+yb +z @x b)), then

(a) _x=ncmﬂ,y=sinﬂ,z=:us29

An evaluation version of novaPDFE was used to create this PDF file.
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]
(b x=sin®, y=coaB,z=—cos20 _—_—_‘_‘-HH"‘

(¢) x=j=cosd, 2 = cos2 6

(d) r—y—cmﬂ,zzz—uoﬁﬂl

The vectors ?nnd Y’:-.}t:u.f} the {.-quatmm 2 X4 ¥
X+2Y =§; where p* T +] and T=i-T e
between Xand Y,

J-",an,!
]‘:h th‘_. -
Y, then Rl

(b} sinf= E_

N2
3
q

_:'.
B4E0 4

the valy, of

{a) casﬂﬂ-;

4
(c) f“ﬁ“="5 (d) cosB=-
I_Fr are three vectors such that 7
]!’| ?‘li}|=.th|:n
e H&quaI o

(b) -

3]!

fa,
—3
i

—

'-|L

& 2,
-

b -

L=l

b
(cy 2972

—
==

—
L)
o

{d] -;m_,z
A

A
Given be'c_mra _LE?—E;?-R' yé I*-ir— 3k ang

z_L31+4}‘+ 12k then the projection of _Ecu O1 Vechog

32,

4

A Y
(a) 14
33, Ifi*b

(b) - 14 (c) 12
=@ Pand % b =% &2 7720, then
¢ ®) b-2||7
(d) noneof these

(d) 15
Ir
(a) i =

() b-e’La’
Leth =47+ 3? and ¢ be two vectors perpendiculartoead
other in the xy-plane. Then, a vector in the same plan
hmmg pm;echﬁns 1and2 al:mgh and ¢, rc-'-pmueh is

@ T+2) (b) Er-; (c) 2I+J {d) mone of thes
If 7-@’=7-b =7 =0 where a1 b,  "are non-coplana

L~

35

o) FLE xS (d) P

T B Esuchﬂ'nat_’J_(b +c
). then | @ @+ +T 7| is
(c) 13 (d) N57

EJ' ¢’ are nnnmllmear vectors su;:h that @ +b
para]lel to &’and &7+ @ is parallel to b then

(a)
,_.}

(b) a)b, "*I:&ken in order from the sides of a triangle

(0 Bx=a’ (d) none of these

175,

37.

—’
ﬂ‘_i‘l-!l ={'_>

are linearly independent vectors and
-3 o -

——

a

-.u;.

b

=

-

a
A=| a2 b
e bh-c’

(b) A=1
(d) none of these
— =3
+F’I EIH*J-S,M ‘ﬂ 7

(a) A=0

(c) A=any non—zem value
If |a’| =7, |,h F=til ey
equals

(a) 10 (© 210 (@

(b) N10
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<GALAR AND VECTOR PRODUCTS OF TWO VECTORS
";-'.-_—__" = e Y e

 (fi’xb =Exdand X E=b'xd, then

@ @8 = 1 @E£E) ®) P4 A e
() (Etﬁ 5 ”E’f; (d) none of these

- b =0and @+ b makes an an

41, gle of 30" with 32 the
WhES2 1T, ® |@1=2|5
g2 If g=a~b,7=a"+b and | @)= (5| =2 then
| kD] s '
(@) 2Y16-@"b) ®) 2Va- @
Gl Gl (d) Va— @5

The unit vector perpendicular to vectors } - % o
& S jand T+
forming a right handed system is

"""- 1 1
f ®) -k © FG-P @ FE+H
“ Eﬂ-ﬁff"a:evectms&uchttmti*-?zﬂandﬁﬁ b= £ then
.—’
ZPREIE =121 O | 22252 )2
(d) none of these

- [EAMCET 2003]
5, i b ,c,d are the position vectors of points A, B, C

and D respectively such that @ - ﬁ {F‘_—iﬁ
(b~} @@} =0, then D is the

a) ce (b) circumcentre of A ABC
e {d) none of these

a’has components 2p and 1 with respect to a
cartesian system. This system is rotated
certain angle about the origin in the
, wise sense. If, with respect to new system, a
= O IEP+lﬂIl.d1,H'IEﬂ
¥ (b) p=lorp=-1/3
{d) p=lorp=-1
22 is a non-zero vector, then

) @+b)xE

(d) l(ﬁ”xﬂ,liﬂ

- mﬂ—ﬁ?rl*ﬁiand —'"r“+2?- I;actmja
which it is displaced from 2 point

a point B (6, 1, - 3), then the work done

___-_-_-_-_-___-_————

48414

A
LU o ?'1 are two unit vectors and 0 is the angle between

thl,."n'l: then cosBid =

1A A

j
@) 5 | g+, | ®) 5

|
{c) i'[”i'?'i} R
If the position vectors of three points A, B, C are respec-
. Ay A M
hvei}r'":'+?+ k,2?+ 3‘}' i i;and?'ﬁﬂ#ﬂk,themhiunit
vector perpendicular to the plane of triangle ABC is

A A Ay

(a) 311-187-9% (b) 3-‘-‘--&--3-'“#’_"- 2

31t 51874 9%

(c) k]
V2486
IfF a?

iz a vector perpendiculai to the vectors
B'=542}+ 3% and & = -27+ 47 + % and satisfies the
[
conditiona™ {’:‘-2‘}‘-{-!{).—-—-&, thena =

(d) none of these

A
(a) 5':'+§‘}‘~4?: (b) 107+7) -8k

© 51-75+4% (d) none of these

) )
The projection of the vector a*=41-3]+2k on the axis
making equal acute angles with the coordinate axes s

(a) 3 b) V3 (<) % (d) none of these

Ifﬁ"=—21+?+1,F=_E+5?andf+=-ﬂ+4?—2?_:.;ﬂmnthe
projection of 3 = 2 b on the axis of the vector ¢ 15

(a) 11 by -11 GRS :d} -3
The unit vectors orthogonal to the vector — 1+ 2j+2kand

making equal angles with the X and Y axesis (are)
7 Cu 1 A i
(a) :%{1’.‘+2?—k} ©) £3 (4=

M
() +1/3Q5-21-h
If the vectors

DL -
F:[mnu,—l,z sing‘ }aﬁdc'_@{!:&nu.,tmu,-r—]
sl

are orthogonal and a vector a’=(1,3,sin2a) makes an
obtuse angle with the z-axis, then the value of 15 b
(a) u={4n+1]x—m‘1g (b) m={4n+3]ﬂ-m_111
(c) a=@n+hn+tan '2 (@ un={-4u+27|:nn-;;tan-uh:It
Consider a tetrahedron with faces Fy Fp F3 By 1

1 are
= be the vectors whose magnitudes

=3 = =
U3 U3: 74 :
:pedi\rizly equal to areas of Fy Fy F3 Fy and whose

directions are perpendicular tn_*the_s}e faczsi.s in out-
ward direction. Then, | T+m+ T3+ 74 | QU

(d) none of these

(=

I ———— ’

An evaluation version of novaPDFE was used to create this PDF file.
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(d) mone of these

(a) 1 () 4 (c) O
a ¥ t ]
59. A vector which makes equal angles with the vecto

A A =
ér?~2‘}‘+2k},é(-4‘?—mmd?tﬁ
= A
AN
(a) 5?+?+5E (b) ‘5’+}+fk
(c) 5?-?+5’E (@ 51+1-5k

60. If the vectorsa "= (2, lngj,::*a}and B=(-3.alog, X log, )

are inclined at an acute angle, then
(a) a=0 ®) a<0 () a>0
61. [f E";F:F’ are three non-zero vectors such t

{d) none of these
hat

=3 =y = =y =k
F+b +c=0andm=a-b +b -c*¢ a, then

(a) m<0 ® m>0 (0 m=0 (d) m=3

M & =
62. Leta’=27- ?+?;, b=1+27- kind c_):! +j—2£bfflhf'ﬁ
vectors. A vector in the plane of b and & "whose projection

on @ is of magnitude ¥2/3 is 2 i

A a

(a) 2?1-3?—31' (b) 2:+3;+EA
A

() =23 +57 +5k (d) 2%+ 45k

s
63. A parallelogram is constructed on the vectors & _ 3B
B’-@+3p If | @ =| P =2 and the angle between

@and 1? is g _ then the length of a diagonal of the paral-

lelogram are 2
(a) 445, 43 (b) 43, 437
(c) 447, 45 (d) none of these

64. The values of x for which the angle between the vectors
P=x1-3]-%andb =227+ :r? —% is acute and the angle

i
65. Letu oand

OBJECTIVE MaT HEMay,
—_— iy

- ul
- e
3 = he vectors such that ' 5% 5. flu'l 3

i

i

[=3 | 2] =4and | @| =5, then i 5% g5, -

| &
15 =
(a) 47 ) -25 (@ 0 @) 2

[IIT 1995, AIEEE 200
Letpand 7 be the position vectors of Pand O respe, v
with respect to O and | pl=p | 71 =4.The Points R ,
§ divide PQ internally and externally in the rati 3

5 ok ) :
respl.‘cti‘-'ﬂl‘l-'- If f-]RI. and OS5 are perpendicular, they,

2 —Qas (o -
(a) 1“]2:4‘]2 (b) 4p==9q" (c) 9p=4g (d) 4p-

j I el T
g§7. The vector 3 (2i—=2] +5) is

{a) unit vector A iR
(b) parallel to the vector =1 £ - ifz’.&h
(c) perpendicularto the vector 31+27-2%

(d) all the above

68. The number of vectors of unit length perpendiculary

vectorsi?=(1,1,0)and b= (0,1, 1) is
{a) one {b) two {c) three (d) in

§9. A unit vector in xy-plane makes an angle of 45" wj

vector 141 and an angle of 60° with the vector o s
' A

1 +5 ﬂ:‘—?
{a) 5 (b) ﬁﬁ"’] (c) 3 (d) noneno

A M =+ A
70. If the vectors C,a =x1+ y;+z’1‘ and b =) are suc

P v ]
i’ t’and b forma right handed system, then ¢ is

—

(a) z1-xk (b) O ©y] @~

71. Thevectora’ lies in the plane of vectors b and AT
the following is correct

between b and y-axis lies between /2 and mare = s
(a) -1 () allx>0 (¢) 1 (d) allx<0 (@) @ (0'xE)=0 () T-bxT=1
' ' (©) @b xe=—1 (d) a-b'xc'=3
Answers

L) 2( 30 4@ 5 (d 6. (d 7. (c
8 (a) 9. (b) 10. (b) 11 (a) 12. (b) 13. (c) 14. (a)
15. (c) 16. (a) 17. (d) 18. () 19. (a) 20. (b) 21. (b)
22 (c) 23. (c) 24. (b) 25. (¢) 26. (b) 27. (c) 28. (d)
29. (d)30. (c) 31. (d) 32. (b) 33. (a) 34. (b) 35. (d)
36. (d)37. (b) 38. (c) 39. (c) 40. (a) 41. (0) 42. (a)

43. (a) 44. (a) 45. (¢) 46. (b) 47. (b) 48. (b) 4
50. (a) 51. (a) 52. (b) 53. (a) 54. (b) 55. (b)
57. (a) 58. (¢) 59. (b) 60. (d) 61. (a) 62. (a) &
64. (d)65. (b) 66. (a) 67. (d) 68. (b) 69. (d) 7

71. (a)

CHAPTER TEST

Each question in this exercise has four choices (a), (b), (c) and (d) out of which only is correct. Mark the correct alternative in each

1. If a tetrahedron has vertices at O(0,0,0), A(1,2,1),

B(2,1,3)and C(-1,1,2). Then, the angle between the faces

OAB and ABC will be
(a) cos™ ( ;ﬁ:} (b) cos™ [;—;ch} 30 (d) 90

An evaluation version of novaPDFE was used to create this PDF file.
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2. The value of b such that the scalar product of
1+? +k with the unit vector parallel to the s
vectors 271 + 4? —5kand b7+ 2'}' +3kis one, is
(@) -2 (b) -1 (c) 0

3. Ifa*1=4, then @x7)- {2? -3k=
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@ 12 ) 0 (d) —12
L E@%BY+@ B  =144and | P = 4, then 18] =
@ 16 b) 8 () 3 (d) 12

. The value of ¢ so that for all real y, the vect
c:ti?' 6?*‘ 3‘}{ I'}‘+2"_}‘ +2 ek make an obtuse angle a::s

{a) £<0 (b) D=c<d/3
(c) —4!3'{&& (d) c>0
0| @] =3, | bl =4and | P+ 5| =5, then | #-7| _
(a) H (b) 5 (c) 4 {d) 3
T f;ﬁ'}_‘; % are umlmjrﬂnmmai vectors and 77is a vector, if
Fix =], then@’-7is
(a) 0 (Bl () -1 (d) arbitrary scalar
- 4 (1xk 5 (kxh +%- (x5 =
. I = Ay 2'}‘—-3'} and E= 3?—?_—; 2%, then the angle
W-tMMMmF*b and a’- b,is
). The area of @5 Patﬂ]lelﬂgﬂm whose diagi}‘na]s are the
vectors 2@°— b and 47— 58 where d’and b are the unit
e ors forming an angle of 45", is
&Eﬂ.ﬂ, -.E“ {b} 3‘;\&“ (c) ‘If (d) nomne of these
: . &%is perpendicular to the vectors @’= (2, -3, 1),
_ (1 - 2, 3) and satisfies the condition
A - —'-'}=
*ﬁ}_mﬂmr () ~73-5} %
% {d) none of these v
Pxb° and 7-a’=0 where a=21+3)-k
Band=14] + 3 then 7=
0 ®) 2(1+7+h
e LAn
?-[-?c} (d) i(‘“?“'i'}
~D are any four points in Space. 1y
D o b | et
the area of A ABC
d,#mamn-ﬂﬂ'ﬂmmrsucb
.I _4.
= : —F
ﬂllmr e (] b
) a4 _
o T
'
E-— b -E-. a
@ AP
e paaEmet
reen vectors T ! S0 o modul
T_Eanﬂl £ i ‘

An evaluation version of novaPDF was used to create this PD
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16 Given that a*= (1,1,1), = (0,1,-1) and b =3
a'x b =c3thenb =

Wi o) o (333)
@ [3 ,% ﬂ (@) nonact these

The area of parallelogram constructed on the vectors
=% 2 7hnd b = 2 7§, where jand 7hre unit vectors
forming an angle of 30" is

{a) 32 (b) 5/2 (e} 7/2 (d) noneof these

Inaright angled triangle ABC, the hypotenuse Ab = p, then
Al . AC + BC-BA+ CA-Chisequalto

(a) 27 () Pg
[f @=(-1,1,1) and b'=(20,1), then the vector X
satisfying the conditions: v
(i) thatit is coplanar with a'*a:ﬁ b
(i) thatitis perpendicular to b, (iii) that & X=7is,
3
(b) =5
(©) 31+16]-6k (@) noneof these
. Leta'{x)=(sinx) I+ (cos ) jand,
)
B {x) = (c0s 22) £+ (sin 20) j m
be two variable vectors (x € R), thena’(x) and b (x) are
(a) collinear for unique value of x
(b) perpendicular for infinitely many values of x
(¢) zero vectors for unique value of x
(d) none of these
. In a parallelogram ABCD, | AB |=
| A | =.:.Ttmva]uec-f5§ ABis

@ E’Lsgié

17.

18,

(c) p* (d) noneof these

19.

@) -33+47+6% T4z

a, | AD | =b and
P -
2 2

=1 +3¢
=5+
HE,EandEthW&tUEME
a unit vector and 8, o, and 8 are

ARD 2andld res ectively,
vectors o, ;b candc.a TESP
E,;Hzandﬂs_ _
(a) all are acute angles (b) aﬂamx;ii:;ngles
i 0

(c) atleast oneis obtuse angle (d) .T“j e
Hﬁ"?f’are&mreevecmrssudxmau;bﬂ

r &

n

hehvemfand s 2 then

(a) &= B+
{1’.‘} c? = |ﬂz+-!.'|2
[Note: Here 2=

cuch thata + b+ Cisalso
g}ﬁmslgsbetwemthe
then among

b) bz =-C2-’rﬂ2
() 1"1-?:-:"

(@ .b1b] =181

F file.
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48.44
ith £ P and Q are 743 74
b = ies A B.C 34. If the position vectors o =4
24. Let@, b, be the position vectors of thf;’;l';'i 5427+ 4% then the cosine of the angle betweer, fi‘é! :'r:rl
respectively of A ABC. The vector area 0 ’ oats 15 ang
Ly Gk + Bk @) 4k @) : T
(a) 5 fax( xeN+bx(cka) @ Tz ®) i (c) A ) \1{%
(k) ; @kbrbxch k) 35. Ifath }represtnt the diagonals of a thombus, then,
B
1 e {a) ﬁ*}{fﬂ_}:a {b) a’- !1_: 0
{1:] 5 {ﬂ_}" b+ f_}} {f] r—r"}_ !'-1_"= 1 {d} E'!‘.}{ b ;4?."

36, If @ and F’.ue unit vectors, then which of the ft}l!uw-m

8 — 3 s _.g..-_} :
(d) 2 ifb-?}ﬂ-i-{b ﬂ_b) b :IF? values ofa - Fis not Pﬂsﬁibl&?

h n ] . ——
25. Eiﬂ_}isa unit vector such thatﬁ'_#x'[‘?"'zf;h:’_l e (a) V3 (b) ¥3/2 (c) 1/¥2 (d) -1
a= : AT 1 37. If the vectors ?—Zr?-lrliy.fc\ and '?411-?_3.,{1 g
(a) __3.{2";+?+ 2% ) "} (c) é[H!-Zj"* 2% (d) perpendicular, then the locus of (x, y) is
2. If 2’425 +35°=0 and ' e bix s exalis equal to (a) acircle {b) an eilipse
l{?x &3 then i = (c) a hyperbola (d) none of these
(a) 3 (b) 4 () 3 (d) noneofthese 54 o length of the longer, diagonal of the parallelogy.
27. Ifadis any vector, then {E‘x‘hz+{?x?}2+{ﬁ'}x'}}3= constructed on _5; #2420 and @'-3b if it is g'ui._;n 4
{a) @7 ®) 282 (9372 () 477 |a*| =272, | b"| =3 and angle between @”and b is
2. 1a™7 =1+ =a"(1+]+H=1, thena= . —
@0 oA (i=d s e i (CYTI R N8 (@)
; 39, Vectorsa and b are inclined at angle 6 = 120
29, Hﬁ*.?:?.?mdﬁ*x?=?xc_fthen PSR = 0 5 il -
(a) eithera®=0orb =¢* ) @°|| (b -3 If| @] =1, | b =2, then [@%3 b) x 3a=b)|" is equa
(c) E’l{Fuﬁ (d) none of these (€) 500 .«(b} 325 A RS i "‘{lnﬁ
40, The vectors 2i—-mj+3mk and (1+m)i-2mj+k
or
e R clude an acute angle for
e ; i _— ; -.-}J (a) m=-1/2 {b) me [=2.-1/2]
(a) b=c"(b) b=0 () b+c=0 (d) noneof these {c) me R (d) me (—e, -2)u (-1
=31 i i nA
30. The vector b -3:+:ﬁhm:u be written aj the sun:a. of a 41, Letaty f"+yj+zk, ?=£The value of T¥or which 7
¥t eapinlll a1+ and 2 vettor Bperpendicular form a right handed system is
toa. Thentt= / A
S > ] 1 (@) ¥j ) -3f4xk  (©0 (4 3i
'l A
(a) EI”?) (b) g{:ﬁh (c) E{H}ﬁ (d) E{?-t?} 42. i_f}a ,‘E}am]ﬁ]ngmm is constructed on the ve
e ; a=3i-7, b= 307and |u"’1:|ﬂ=2&ndth-e'
31. The projection of the vector 27+37-2% ; : |
) J+3ﬂ__m ' =il R heeEtor between i’and ©ls /3, then the ratio of the lengths
s sides is
£ 1 3
a e
7y ® Az © g (9 noneofthese (@) Y7:¥13  (b) ¥6:42 () ¥3:v5 (d) noneol

2 . ; =
32. The unit vector perpendicular to the plane passing 43. Let 5'3 b, the unit vectors. Suppose a ?s??’z 0 a1

g i F A_ A :
through points P (1-7+2%), 0 27~} and R 2} + by is angzebemmi‘md?m’é.mmﬁ

(@) 2747 +k ®) V6 2145 +h) ;- > g
o R s ittt (@) £2(b%ef (b) 2% () 2(6xg (@
© gz @i+j+h (d) £@i+]+%) et s LT
33. ]f:r_’andf;}are two vectors, then the equality | R | =¢ Th.en,ﬁh A_ﬁ has the value
| @+b | =| @] +| b | holds A2 iR 2 2 ap 2
ey — B b
(a) onlyifa’=b"=0 (b) foralla’h 2 :
2 2
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—

45, The values of x for which

the angle b
n Rl g Gl etweon
Fh2l i A+ b=T1-2j+xk 15 obtuse and the angle

mmaen?aﬁd the z-axis is acute and less than & i
6
11
5 © 2 <%<15 (dy¢
A s
6. Ifit-f+f-k,b=—{~+2i+2kand?:‘*=-}“+zf‘_gthmam_t
vector normal to the vectors % band b 71 :
: 2 A
(a) i ®) j () k (d) none of thesp

— 77 =3 e any three m tuall i
47, lfa, b, careany utually perpendicular vectors
2q1ﬂi magﬁl‘ude a, then | a% Iﬁbﬂ is equal to %

@) ;}%qrx{-ﬂ b)) Dexe

a8 45
—F —
(@) akbhbxchoka’ _akbibxehika
v O AT S
akh

The moment about the point M (= 2. 4. - 6) of the force
represented in magnitude and position by AB where the
Points Aand B have the coordinates {1,2.—-3) and
(3,~4,2) respectively is

(a) 89/ 14k (b) 2= &)+ 5k
() -3l 2f-3k (d) - 50+ 8 -8k

E
‘s
i
|

(b V2 g 56. A fG:Ie of magnitude 5 units acting along the vector
e a lf\- A 5 (':.; \Eﬂa (d) 24 2i- 2j +Edisplmmepqintofappﬁmﬁmfnm the point
48 :f:m ?":J"} +kand 2i - + 8k are perpendicular, (1,2, 3) to the point (5, 3, 7), then the work done by the
en A s force is
-14 7 ;
@iaas, GRS @ 1/7 @ Fuits () 3 unis (0 Zuis @ 2 units
19, mprqecumnfthevecmn+;+kainngthevectnmfj,ig e S A ;
() 1 (b) O (c) 2 @ -1 57. The work done by the force F = 21— 3j + 2k in moving a
s Y U, Y : A A {_ﬂ] 0 (b) 372 c) —4 {.d} 12
+_m#-?+,# (b) i+ _?+£ (<) ii'fi—k (d) F_‘ +k s The moment of the couple formed by the forces 5i'+kand
S 3 3 ~5i—k acting at the points (9,-12) and (3,-2.1)
] rk done in moving an object along a vector respectively is
_ 5k if the applied force is F= 2 j - kis @ 4 et fj-sk
: =1+ j+5k W) 1=j
i (b) 11units () 10 units (d) 9 units (c) 2-2j— 10k (d) -2 zf‘nmc:
R MM
2 2F+ 332.- b= — 427 +k = 3] and 2% fbis 59, Three vectors E".F}c_’jfe such that @kb=2a%g
?@ﬁg-ymﬁ*then&mvaiueuﬂis |#] =21 =1 and | b| =4 If the angle between
y (b) 4 (c) 31 :.d} !2 : ?ﬂl‘ll.'l o [i]: then b_t. arts equa] to
wd b are unit vectors, then the greatest value o v
ey ST = +3a (c) +577 (d) £2a
Ab|+|a=b]is {a) +4a (b) i
‘ , (b) 232 () 4 (d) “D“”f these 0. 1f | Th =4, b =2, then | 2% | %=
3 position vectors of the vertices of a triangle {a) 6 b) 2 (c) 20 (d) 8
it vector perpendicular to its plane is
i Answers

——— y 7. (d)
3@ 4 5@ sC

RER s s (o) 13: ) 14 (a)
(b) 1. (@) 12 ( )2
27. (b) 28. (b)

(c) 35. (b

a) 18. (¢ 19. O
24, (b) 25. (a) 26. (@)
2 31 (@) 32 © 3. © 3

are available ina

(d) 41. (b) 42 (a)
(c) 48. (&) 49. (a)
(a) 56. (b)

36, (a) 37. (b) 38. (c) 39. (a) 40.
43. (a) M. (a) 45. (b) 46. (2) 47.
50. () 51 (d) 52 (@) 53. (c) 5% (b) 55
57. (d) 58. (b) 59. (a) 0. (c)

-_:,epa.mﬁrbmkﬂh "Solutions of Objective Mathematics”™.
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SCALAR AND VECTOR PRODUCTS

OF THREE VECTORS

TRIPLE PRODUCT

_?
a;b, c'be three vectors. Then the scalar
lled the scalar triple product of @ b and €and is

>

= @xb-E

INTERPRETATION Let @ b, C'be three vectors.
-allelopiped having coterminous edges C'A_,_}DB

)
hat{ﬁ =ﬁ'}5ﬁ =l‘3_}and& =7 Then,a xbisa
; —

ticular to the plane of aZand b.Letgbe __'t}he angfe
| @7% 5 161 is a unit vector along @ % b, then @135

between 1) and o

- @xbh-¢ i
— (Area of the parallelogram OADB) T - ¢

A
= (Area of the parallelogram OADB) (M~ 3

OADB)
= (Area of the paﬂlle]ﬂgmm B

< |R] 18] cos?

=3
_ (Area of the parallelogram OADB) (| 5

i~

]m")ﬁ ahb=

| 7=

— [@°2"] = (Area of the parallelogram OADB) (OL)

[-.- OCcos = OL]
I fﬂ = (Area of the base of the parnlteiapiped} » (Height)
@ %'z’] = Volume of the parallelopiped with cotem\iﬂfﬂ:

edges a,b, ¢

Thiis , the scalar triple product [E’FF’] rep;mﬂls the volume of the
parallelopiped whose coterminous edgesd, b, C from aright handed
system of vectors.

-l =
[LLUSTRATION Fﬂrrtcrnu:ui-.flﬂnarwcmrﬁﬁfh and ¢, the relation
=% h ;
| @521 =@ | B | EY holds if

= —3

@) Rh=b.e=ca=0 ®) @b =0=b.F
: = 3 =

(@ @b=0=07 @ b.e=0==2a

Ans (a)

SOLUTION We have,
|@).21=1a115 | 17
Volume of the parallelopiped havin

2 cotemlinusadgﬁiswmlmlﬂqh | 2

b, Slare along mutually perpendicular edges

2 _po=cn=0

e
3" band € as three

&=

141 PHDPEH“EB OF SCALAR TRIPLE PRODUCT

pROPERTY I If a E} *are cyclically permuted the 08
; ins same.

triple product remains 2

ie {ﬁ"xﬁ=&"= @ xe-a= @xay-b

e, S

o, [FRE1= B o) = @7 ]

= —
i wrIOM 1 urﬁ;’bm ¢

ue of scalar
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EXAMPLE 11 Erafrnmrtl .Fur;my Hhree pectors 4,
[ﬂ w b b xeieka] =0

Statement-2: Ifp, q, ¥ hre linearly dependent t

©ectors then they are

coplanar.
(a) 1 ®) 2 © 3 (d) 4
duL i) sectors, then

SOLUTION I p, g, 7 are linearly independent s

there exist scalars x, v, z notall zero such that
-4 =3 =3 —3

prygrzr =0
- MR
=3 =33

= p, §, rare coplanar.
S0, statement-2 15 t:ue

7
W-Lisnﬂw that [@7x b b x € £ %A= ~[a'b 5 "] # 0 unless
@, b, ¢are coplanar.

EXERCISE

This exercise contains mumpff chm'a:f questions. Each question has 4 choices

1. Fornon zﬂm vectms a b

| @xB)-2| = | @ |b | [ﬂ holdsiff
: -
(a) ?-?=??=?-?_u ) &b =0=h 2
© b-=0=*a () S =0=a"b
2, Let'ﬂ_’=1'+? -?:,I? ;+ % and ¢ be a umt vector

perpendicular to #”and coplanar with @ 7and b, then it is
given by

{a}-;-gtﬂ‘?+i} ) r:;ﬂc}
1 A
© (- -2j+ @ 5G-h
3. If@liesin the plane of vectors ?and Ff then which of the
following is correct?
(a) [@*Fc’]=0 ®) [ @ Bc]=1
(c) [@*8c1=3 @ b 2a1=1

1. The value of [a b, b —¢; £-@’], where | @’| =1,

| 57] =5, | 2] =3,is

fa} ﬂ (b) 1 (¢) & (d) none of these
. Ifa, b, & are three nun-mplanar mutually perpendicular
umt vectms, then [_} b _'], is
@) *1 be 0 (c) -2 (d) 2

7 a=rF —r 7= 0 for some non-zero vector 7, then
the value ﬂf["b c’) is

(a) 2 (b) 3 ©o @ nor'mnfﬁmge
f the vectors rI—-m+;+ic = r~+b;+k Ta= l+;+ck
721,b#1,c#1) are coplanar, then the value of

i 1
=

bicﬁ

5o, statement-2 is not true. Hf:

exAMPLE 12 Let the vectors PO, Ok, RS, 5t 2
pr{'!:fﬂtﬂm‘*t!rfﬁ of a regular hrmgnn ! fng
ap

PO x (R +5h¢u

Statement-1:
— Dand F_(,}} x ST &0

Statement-2: P ®* R

(a) 1 (b) 2 () 3 (d) 4

Ans, (c)

soLuTion  Clearly, ﬂfﬁ' = ’?f which is ey pa
ali

PO.
_}
PO x (RE+5T) # 0
So, statement-1 is true.
Also, PQ isnot parallei to RS,
POxRE # 0

So, statement-2 is not true.

(a), (b), (c) and (d) for its answer, out of which only one js . =
{ﬂ) =1 (b) O €)1 (d) m:m_q. Hheg
B. If a, '3 C are three unit \.l:q:'turs such that b and 1

non-paralle’l am:i T % [?r x c} 1,-’2’5

tween & and Tis

(a) 30° (b) 4”-‘ (c) 60° (d) 9
9, Forany three vectorsa . b & the vector (b x—ﬁ X T equils

(@ @-B)-G - (b) @ b)e- @3

(€ Gae-C-D) b (d) none of these
10. For an}r three vectors ‘“’F}E"} the expressiom

(a ~_ﬂ {I? —ﬁx{c c—a) equals

@) [P ) ) 2[@D &)

(©) [@ i (d) none of these
11. Forany vector 7, the value of

IX{_}Xh}arjxﬁr xh} i"x{r xk‘: is

(a) EI (b) 27 (c) ~ 277 (d) noneofihest

12. If the vectors

Ihe’ﬂ tht_ a“glﬁ'hg.

A

A A A SR

D= ajr kb =1+ bk, =itk
.

a i 1+a I
5 3 =|:|II
are three non-coplanar vectors and | b b~ 17 b’\
¢ & 14€ |
then the value of abc is e
(@) 0 ) 1 (o) 2 e ot
.-r-"l'b
13. Let a_’ B¢ be three non-coplanar vectors and P i
the vectors ¢ dﬂﬁned by thi} relations o
b xc c :-ut S L
*q bt
[“’ P ) el @
Then, the value of the expression

An evaluation version of novaPDFE was used to create this PDF file.
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W AND VECTOR PRODUCTS OF THREE VECTORS

49.29

(_'4'_5 n‘-""‘ﬂ' e R e lﬁﬂqualtn—___
B, (€} 2 @) 3
4. If ﬂ b &' are

no n-cnpl anar

(a) the AMofaandb
(c) the HM of g and b

(b} the GM of aand b

(cd) equal to zera
vectors,
t PG :\:Q B @) ey = s [AIEEE 2005]
@xid b @%b equal to 24, Ifa xbnr and b % &= then
{a) O (k) 2 (1 () lmons af thiea (a) @ Eb’]f are orthogonal in pairs and | &%) = | &%,

15. Letd'= n,:w;;ﬂt;k,b =by1+8,5+ b, kand

- _¢1,+;ﬂ+c3.t be three non-zero vectors such that ¢*

I‘:
<+

(b) ﬂ_:: B areniot orthogonal to each other
—
(c} @3b,c mnﬂhﬂg{:nﬂlmpalmbul (& =12

is a unit vector perpendicular to both 3" ar-.db If the angle ) @b € "are orthogonal but | Bl %1
ay iy ﬂ3 = 2} or
between a #and b’ m—*ﬁwn by by by| isequalto Matxb =2 b &= then
€ ics 6y @ |@)=1,1= ) |2 =1, & =1
—}
© |B|=2=2a @ |5 =11 =17
@0 ®1 @ IPEIPE @3 2P P oxa mm?
25 1f pb—=s— g —S"0— T +——r where
16. If the non-zero vectors a aand b are perpendicular to each _p || i G @b &

other, then the solution of the equation, 7% 3= Fis given

ﬁ‘*lr

are three nun-mplanar vectors, then the value of

by the expression {3 '+ b+ cy-(pghriis
5 7 @%b (a) 3 (b) 2 (e) 1 @ 9
®) & _l|_1_||i’“1_E 26. If PPk a=b xa,r"xbua‘"xl- n:ﬂ;?:ﬂ;i’:lb.ﬁ*is

®) @5 1@
(d) none of these

() £%b = bxa’

00 (d) @EEE
(b}("ﬁtﬂxﬁ

@ @ bb) @ xa)

Purchase a license to generate PDF files without this notice.

not perpendlcular tok, thEn r=

(a) @b (b) a

| @) =|8|is

+B (e} a

(a) V2 (31 + 4 or, -2 37 +4))
) V2 (@Y +3or, -2 @143

() V3 (@i +57) or, -

~J“m;+5"1

—
Bxh +|l {d) b +b
7. The vector @’ coplanar with the vectors Tand ? perpen-

dicular h:: the yvector ?ﬁdi-ﬂfifk such that

(d) ¥3 (51 +4“}m,— V3 51447
28. If the vectors i and b are mutually perpendicular, then
ax ke’ x{n 2% b )] is equal to

® | &P
(d) none of these

@ |20
© | @10

29, [[u_’xﬁ-!}x{fxﬁ b xSy x @ xa)

31, 1f the we:’t'm‘s
:f{?:ﬁ (sec’ )k are cnpjanar,

An evaluation version of novaPDFE was used to créate this PDF file.

(=} x{ﬁ"xﬁ] is

®) @b 8’

[d] none of these

30. Letd” h F’:?-'ﬁ c -‘3:--1 Hdmaumtvectmsudﬂhlf
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AR jtvectors:ifthe 42 Thevectors A A
32, aand barg h-mnmutufllipirpm:dicnulﬂr unikv - W= (al +ay Iy) £+ (@m +a;ne) L+ lan +aymy )k,
H?tf?f: +{;ﬁ: E}r.ltn x h},ﬂl;:: P;:l:’l}:’_‘i 7'= (bl + by 1)) i+ (bm 4 bymy) |+ (bn + byny) E
z ie in a plane, then = i . T A
(a) AM. n:.r and y ¢ {b) GM.of xand ¥ S R L
(c) HM.of x and y {d) equal to zero {a) form o equilateral triangle (b) are coplanay
33. If three concurrent edges of a parallelopiped of volume V (c) are ‘-‘f‘i’;“*-'ai. e, (d) are f;”'u“”}' PeTpendicyly,
represent vectors @ b, ¢ then the “"“mﬁfmm 43, Mak@kh) = bx@xc)anda b0, then [7%5
parallelopiped whose three concurrent edges are ¢ .e" (a) 0 b) 1 fc) 2 (d) 3
concurrent diagonals of the three faces of the given paral- 4. [@ Bk !T_i +(ab) =
l&]ﬂpl‘ped,. is e My it =% LD
(@) v (®) 2V (9 3V (d) noneofthese GG |f=_12 i
SE E”-‘_-P+?+E,1T?=.F+;,:—? and @kb)xcEratpub, @ | @3+ | bl (d) none of these
then L+ = 15. Let @ F}and ¥ be the unit vectors such that #'and fane
(a) 0 b 1 (c) 2 (d) 3 mutually perpendicular and ¥ is equally inclined to ang
A A AA i = = T FER i
35. If @’= 2= 3]+ 5k, b=3f—4j+5k and &= 51 - 3/ - 2% then B at an angle 6. If f=x o+ y B +2 (0 x P), then which one
the volume of the parallelopiped with coterminus edges of the following is incorrect?
=y oy 2 2 2
a+ b, BY¥E, o R 15 (a) 2 = 1-2x () 2= 1-2¢
@2 () 1 (e) -1 IR © 2 =1-2- @ £+=1
: ity % u 5
36. Ifalh ,_E?TE lingarly mdfﬁpmdml vectors, then 16. 167> Fand E.-E}m unit coplanar vectors, then
(% 26 xf_%;f;ﬁe @) is equal to Rat3b 7b-9¢7126> 230 ) isequal to
ar(bxe a) 0 (b) 1/2 ic) 24 (d)y 32
(a) 10 b) 14 (c) 18 {d) 12 S ; SR }
L 2 A 47. If [a’F &’]=3, then the "'_“,qu:"' (in cubic units) of the
St v Mn:a r.mef:!-"‘ by —)F’"" & parallelopiped with 2% b, 26+ and 284 @ as coter-
_ilﬁ"ﬁfhﬂ-[ﬂbﬂﬁ[ﬂ ]k~ pt minus edges is
(@) 45 (b} akb (o) atbh (d) bxa’ (a) 15 b) 22 {c) 25 (d) 27
38, If[27% 4k ' d ) =A [T |+ plb & d ), then i +p = [EAMCET 2002]
{a) 6 (b) -6 {c) 10 (d) 8 48. If V is the volume of &_'ff parallelopiped having three
39. If the volume of the tetrahedron whose vertices are coterminus edges as @, b and ,then the volume of the
(1,-6,10), (~1,-3,7), (5.~ 1, &) and (7, - 4, 7) is 11 cubic parallelopiped having three coterminus edges as
units, then A = ®= @ala:@h)br@ele
—p
@ f:;s ks ® 34 ()17 (d) 5,6 B=@bas@ bbbl
40. (bxTix@kal = A s (5
_ Y= @k b-Sbs@cicis
@ @Fele  ®) @5 aE s g :
= .4 - r
© FPAT  (d) axFGx) [EAMCET 2000] & R 1Y e
41. When a right handed rectangular cartesian system OXYZ 49. The uni_t_:’eclmrs‘ @and b are perpendicular, and the unit
rotated about z-axis through /4 in the counter-clock-wise ‘_";““f S lm:ILr;Ed at an angle 0 to both ”_E'“dl 8 H
sense it is found that a vector 7 has the components €= aa* fb+y @ BJ, then which one of the following s
242, 3¥2 and 4. The components of #”in the OXYZ coor- incorrect?
dinate system are () a=p b) ¥ =1-2¢
(a) 5,-1,4 (b) 5,~1,4\2 20
- (©) ¥ = ~cos29 @) p? = 1H
{c) =1;—54 (d) none of these 2
Answers

1.(a 2() 3@ 4@ 5@ 6@ 7@
8 (c) 9. (b) 10. (d) 11. (b) 12. (d) 13. (d) 14. (a)
15. (c) 16. (a) 17. (b) 18. (a) 19. (c) 20. (b) 21, (b)
22, (a) 23. (b) 24. ()or(d) 25 (a) 26. (b) 27. ()

28. (c) 29. () 30. (@) 31. (b) 32 (b) 33. (b) 34 (@)
35. (d) 36. (d) 37. (b) 38. (a) 39. (2) 40. (a) 41 (@)
?@ﬂMﬂmmm%mﬂﬂﬁm
9,

jolutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics".
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THREE DIMENSIONAL COORDINATE SYSTEM

COORDINATES OF A POINT IN SPACE

hrée mutually perpendicular lines in space define three
nutuv_aﬂy perpendicular planes which in turn divide the space
nto eight parts known as octants and the lines are known as the
pordinate axes.

et X’OX, Y'OY and Z'OZ be three mutually perpendicular
inesintersecting at O such that twoof them viz. Y’OYand Z'0Z
iein the plane of the paper and the third X'OX is perpendicular
o the plane of the paper and is projecting out from the plane
»f the paper (see Fig. 1). Let O be the origin and the lines X'OX,
Y'OY and Z’OZ be x-axis, y-axis and z-axis, respectively. These
three lines are also called the rectangular axes of coordinates. The
planes containing the lines X'OX, Y'OY and Z'0Z in pairs,
determine three mutually perpendicular planes X0y, YOX
and ZO or simply XY, YZ and 7.X which are called rectangular

coordinate planes.

z
b
.'-'III.
¥
Fig. 1
L . 2. Throu dewﬂueeplanes
Ig’che;__pomtmspaceE(FIE 2) gh A, BandC

e M 0 rdin. ate: Janes to meet the
ko s 2 4 OC = z. These three real

= Edb},me'pﬂi]‘ltpafﬂ
e : wﬁumas[x,y,z},:iyﬁ
are positive or néga :._ﬁ_ T of the coordinate axes.

Conversel: given ti;iadtr, v, 2) of real numbers We
canalwa ywpﬁie:ﬂcmdﬂﬂ . ates are (, ¥, 7) in the

/o

o

An evaluation version of novaPDFE was used to create this PDF file.
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i
A
=
B — [Plx.y. 2]
B
(8] ¥
A c
X
Fig. 2
(i) Measure OA, OB, OC along x-axis, y-axis and z-axis
respectively.

(i) Through the points A, B, C draw planes parallel to the
coordinate planes YOZ, ZOX and XOY respectively.
The point of intersection of these planes is the required
point P.
To give another explanation sbout the coordinates of a point P
we draw three planes through P parallel to the coordinate
planes. These three planes determine a rectangular par.?l-
lelopiped which has three pairs of rectangular faces, Viz.
PB'AC’, OCA'B; PA'BC, OAB'C; PA'CE, OACB as shown in
Fig. 2. Then, we have
x=0A=CB'=PA
_ Perpendicular distance from P on the YOZ plane;
y=0B=AC'= PB’
- Ferpendimlar distance from P on the ZOX plane;
=0C=AB'=PC
= Perpendicular distance from P on the XOY plane.
Thus, the coordinates of the point P are the pErpendir:u‘lar
distances from P on the three mutually rectangular coordinate
YOz, ZOX and XOY respectively. _
?’ﬁm since the line PA lies in the plane PB'AC which is
ndicular to theline OA, wehave PA perpendicular 10 OA.
Similarly, we have PB perpendicular to OB and PC perpen-

dicular to OC.

S8l
sp iy

S -Ml%ﬂilhﬂ'ﬁwé%gﬂ;;:‘*;
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THREE DIMENSIONAL COORDINATE SysTEM

mm—

sOLUTION  Let [, 1, n be the direction 0% (lines. The
| =cosB . .m = cos b and 5 = gosf i

= Pemien® =1

L. cost0+cosifrens?o =

L 200820 +1-sin"B = 1 = 22
L 2cos°8-3sin’@ =0
2

3

O—sin“p = 0

i [ﬁm B=3sin? [I{{,:iﬂ.mj]
» tan“ 0 =
= 1__ 1 _ 3
1+tan?0  142/3 5

XAMPLE 15 A line AB in three dimensional .
ce gnd 120° with the positive x-axis and HI
spectively. If AB makes an acute angle © with the

x
. cos B
space marks angles
¢ positive y-gxis
positive z-axis,

ren B equals
) 60° (b) 75° () 30° (d) 45¢
ns. (a) [ATEEE 2010]

yuTION We have,

1
{- e . = & 1
I = cos45 =3 oM = s 120 =—iami n=cosh

5015 f
EXAMPLE 16 The angle betiveen the lines whose direction consies i
salisfy the equations | + m + n=0and 2 = m? + n is |
(a) n/6 (b} =/2 (c) m/3 (d) n/4
Ans. (c) [JEE {Main) 2014]
SOLUTION Wehave l+m+n =0 i}
and, P=m?+nt i)
{~m— v i "2 2 i .
m—n)* =m+n [On eliminating I]
= 2mn=0=m=00rn=0 E
MNow, -
m=0=]+n =0 and P=n* [Putting m =0 in (i)&({ii)]
= ['=-p

Thus, the direction ratios of one of the two lines are propor-
ticnalto—n. 0, nor—1,0,1
Whenn = 0,

l+m+n=0and ¥ =
2

Fﬁz'l'ﬂl

E+m=ﬂ:,-.n.df2=m = [==-m

Thus, the direction ratios of one of the two lines are proportinal
-1,1,0.

=

o —mm, 0 or

f‘l' Tz"' n =1 Let @ be the angle between the given lines. Then,
b +costB=1= cos® e :mﬁ_- B - cos i -1x-1+0x%x1+1x%0 LT e
24 4 el el S e+ s PV 11220 2 3
> B =60"
EXERCISE
S exe contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its anszwoer, out of which only one is correct.
-Iflh:x—mcrrdmateufa point P on the join of (2, 2, 1) and @) e e 2,2.1 . 2020 @ 2904
33 3® 33 s 9aaE Y ass

R(5,1,-2)is 4. then its z-coordinate is
@2 (b) 1 ()~ 1 (d) -2
The distance of the point P (a, b, ¢) from the x-axis is

(@) \hhc? ) V2 +2 (0 N2+ (@) VP+P+3

Ratio in which the xy-plane divides the join of (1, 2, 3) and

(4.2 1)is

(a) 3:1internally ) 3:1externally

(¢) 1:2internally (d) 2:1 externally
P32-4Q(64-6 and R (9, 8, - 10) are collinear,
then R divides PQ in the ratio

(a) 3:2internally (b) 3:2externally

(-;} 2:1internally (d) 2:1externally

6, — 3) are the vertices of a

: .3, 2)and C (-9,
A.I‘B"_ 013;{5 pang AABCmE.EEHCatDHWI\

irid o -afiB’c lf'ﬂ'ﬂ bisector of
coordinates of D are

(@) {fﬂ‘é‘fﬂ 57/16,17/16)
{ﬂ} (Isﬁs ;-5?;1& 17/16)

(b) (-19/8,57/16,17/16)
(d) none! of these
oints (6,7, -1) and (- 3,1).
line s0 directed that the angle
of x-axis is acute, are

i - -__.',-Z’-':-.'i'-' m Qf ﬂ'l.e
mmﬁmmﬂm posibivedie

7. 1fc, B, v are the angles which a directed line makes with the
positive directions of the coordinate axes, then
sin® @ + sin” B + sin’y is equal to
(a) 1 (b} 2 {c) 3 (d) 4

8. If Pisapointin space such that OF =12 and OPis inclined
atangles of 45" and 60" with OX and OY respectively, then
the position vector of P’ is
(a) E-:+f-;+ﬁw‘fh ®) 61+632) 16k
(c) ﬁw2;+ﬁ;iﬁk (d) none of these.

9. [fPisa pointin space such that OP isinclined to OX at 45°
and OY to 60", then OP is inclined to OZ at

(a) 75° [b} 60" or 120° {c) 75 or105° (d) 255
10. A vector 71 IS equally inclined with the cmrd.mati! axes. lf
the tip of is in the positive octantand | 7 7’| =6, then 7'

is
(a) 2*1'-{1~?+k} (b) 1{'.5'-_{—|+;1I:}|
A A
{f}i'rhﬂ %) (d) 2B (1] +R)
11. If 7is a vector of magnitude 21 and has direction ratios
proportional to 2, = — 3,6, then 7is equal to

Purchase a license to generate PDF files without this notice.
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50.16
B,
AL A A A ﬁ-l-lﬂi 12 4“r§. N
(a) :3:-9;+1Ef (b) ﬁ:+9i 5 © 33'13 13 (d) none of g,
A gh 918k I ’ .
(c) 6i-97-18% : {d}_ﬁ 1+ } = o 17. The direction cosines of a line equally inlin
12. If by, my, ny and b, my, 11 are direction cOSMES OF H1E e mutually perpendicular lines having -:]in-«rl::\t:u&1 ?
lines inclined to each other atan angle 6, then the direction Iy my, my ;Lo iy, 15 5 1, s, 115 are ) fﬁi!:,-,w
cosines of the internal bisector of the angle between these e :
lines are 2T,
h+L my +my my+ny ’|:"{1:+_"3,m| 4“”'124“111'_:_:H|+..'rr_2+ut
A NS S B i I T = e
(@) Sgin6/2  2sinB /2 2sin0/2 3 i TS
I +1; my+my Mt © Il,f_{f_!é My trn g Nyt
c0s 0/2 2cos 0 < 3 3 3

) 3c0s0/2 2c0s0/2 2c0s0/2

(© 2sin6/2" 2sinB/2" 2sin6/2 18. If P(xy,2) is a point on the line sepmen, ;.
L=l memy -t Q (2,2, 4)and R (3,5, 6) such that the projections o5
@) 2c0s6/2" 2c0560/2" 2c056/2 the axes are 13/5, 19/5, 26/5 respectively, then p g,
13. In(Q. 12, the direction cosines of the external bisector of the QR in the ratio
angle between the lines are {a) 1:2 (b) 3:2 () 2:3 (d) 1:3
htl, m+m  men 19. IfOis the origin, OP = 3 with direction ratios proporsy
(2) 2sinB/2 "25in@ ;2 "2 sin B/2 to —1,2,— 2 then the coordinates.of P are
Lal, my+my mp+ns (a) (-1,2,-2) (b) (1,2.2)
) 5 ecs0/2 2¢0s0/2 2c0s6/2 (c) (-1/9,2/9,-2/9) (d) (3,6,-9)
L=l my—my n-—ny 20. A mirror and a source of light are situated at the origing
() 25in0/2 2sin0/2 2sin 0,2 and at a point on OX respectively. A ray of light from s

h=1h L) S S il source strikes the mirror and is reflected. If the diracie
(d) 2cos0/2 ‘2 cosB/2 "2 cos gji ratios of the normal to the plane are proportional i
14. The coordinates of the foot of the perpendicular drawn 1, -1, 1, then direction cosines of the reflected ray are
from the point A(1,0,3) to the join of the points a 1,22 (b _1,22
E () i ) 333
B(4,7,1)and C (3, 5, 3) are Qs
\ i i ]
@ (5/3,7/3,17/3) ®) (,7.17) © ~3'-3-% @ -1:-2.2
(c) (5/7,-7/3,17/3) (d) (=5/3.7/3,-17/3) _ LN,
15. The foot of the perpendicular drawn from a point with 21. The angle between the two diagonals of a cubeis |
position vector q +4iﬂn the line joining ﬂ't«eﬂpﬂints having (a) 30" (b) 45" (¢) cos ! [ ?_EJ (d) cos™ ;

T Y
pﬂsiﬁonvectorsas-ll?+3kand 2?—3?+khﬂ$thepusi— \ 4
tion vector 22. If a line makes angles o, B, v, 8 with four diagonals o2
(a) 4"}_,,5"}1_5?; (b) 4?+5?_5‘2. cube, then cos® o+ cos®  + cos” y + cos” § is equal o
@ shea)-sh @ 4545 @15 B2 @ O

16. The projections of a directed line segment on the 2> 1fP(0.1.2,0(4-21) and 0(0,0,0) are three pein
coordinate axes are 12, 4, 3. The direction cosines of the line then ZPOQ = :
T A
are @ ¢ Wha Ak @ 3
(a) E,_i,.g_ (b) _lz.,.__"_;.,.i [EAMCHM
13 T3S 1343713
Answers

d
1() 2@ 30 £ 56 66 7b 15. (b) 16. (¢) 17. (b) 18. (b) 19. (@) 20. () 2L

s 90 10 @1 @ 12061801 2 2d
Slutions of Exercises and Chapter- tests are available in a separate book on "Solutions of Objective Mathematics"
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PLANE AND STRAIGHT LINE IN SPACE

i. PLANE

DEFINITION A plane is a surface such that if any two points are taken
an it, the line segment joining them lies completely on the surface. In
other words, every point on the line segment joining any fwo points
lies on the plane.

Every first degree equation in x,y and z represents a plane ie.,
ax + by + &= + d = 01s the general equation of a plane.

REMARK 1 The general equation of a planefsax + by + cz+d = 0.
To determine a plane satisfying some given conditions we will
have fo find the values of constants a, b, ¢ and d. It seems that
there are four unknowns viz. a, b, ¢ and d in the equation
ax +by+cz+d=0. Bul there are only three unknowns, because the

ax +by +cz + d = 0 can be written as

(ﬁ)ri-[g] +[§Jz+1 =10

, Axr+By+Cz+1=0.

 find @ plane we must have three conditions to find the values

Band C.

m;%h&iqmm of a plane passing through a point (xy, ¥y, 2,) 5
A=) by g e E-2) =0,

ane passing through three given points, we
ywing algorithm.

ﬁmpﬂiﬂtﬁ be {.i'p Yy 1]}: {I;g.r Yo z;] and

equation of a plane passing hrougl (xy, ¥;, 2,) as
aG-) by +eE-a) =0

s v vy g and X =y Y =Yg 2 =23 rESpeCtively
btaad n step1 0 otain 10 e

Purchase a license to generate PDF files without this notice.

ILLUSTRATION 1 The equation of the plane through the points A
(2,2,-1),B(3,4. 2)and C(7,0,6) i

(a) Sx+2y+3z =17 (b) 5x+2y-3z = 17

(€) 5x-2y+3z = 17 (d) none of these

Ans. (b)

SOLUTION The general equation of a plane passing through
(2:2,-1)is

afx=-2)+bly-2)+c(z+1) =10 w1}
It will pass through B (3,4, 2) and C (7, 0. 6), if
a+2b+3c =0 L Ait)

and, S5a-2b+7c =0 L.(1il)

Solving (ii) and (iii) by cross-multiplication, we have

a b e
14+6 15-7 -2-10
Bioab cises o
= sEa=cgsd G
= a=5 bF=2Land c = =34

Substituting the values of a, b and c in (i), we get
S5h(x=-2)+2h(y=-2)-34(z+1) =0
= 5{(x-2)+2(¥=-2)-3(+1)=0
= 5y +2y-3z = 17, which is the required equation of the
plane.
2. INTERCEPT FORM OF A PLANE
THEOREM The equation of a plane intercepting lengths a, b and ¢
with x-axis, y-axis and z-axis respectively is
z

X M &
a+i:r+c_1

PROOF See Author’s Class XII Book.

NOTE 1 The above equation is known as the intercept form of the
plane, because the plane intercepts lengths a, b and ¢ with x, y and
z-axis respectively.

NOTE2 To determine the intercepts made by a plane with the coor-
dinate axes we proceed as follows:

An evaluation version of novaPDFE was used to create this PDF file.
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51.44

e

igin and the line

X
- PR 2 passes through the orl

E;'l = "'E_'_'; =2 E'! passes through A (1. 1, 1) and is parallel to
the vector b = 4f— 2_?+ 4?

—
Clearly, AL = Projection of OA on b

EXERCISE

it of which ouh,r ome is correct. Mﬂrk the correct alternative in Fﬂd:..:.a

Each question of this exercise has four choices (a), (B), (c) and (d), 0
1. The perpendicular distance from the origin to the plane
through the point (2, 3,~1) and perpendicular to the vector

39-13+ 7k is
13 -13
fa) s ==
74 ®) V74
2. The equation of the plane perpendicular to the line
x=1_y-2 z+l

1 1— == 2 mdpassmgﬂimughﬂ‘bepﬂln”z 3, l:la

15
(@ r (?+?+2?c}—-l (b) 7 (- J+2h']
(c) 7 {z-_f+ zk} (d)} none of these

3. Thelocusofa point wh:,ch moves so that the difference of
the squares of its distances from two given points is con-
stant,isa
(a) straightline (b) plane (c) sphere (d) none of these

{c) 13 (d) noneof these

4. The position vectors of two points P and Q are 3% +?+li
and 7-27 ~4k respectively. The equation of the plane
thruugh@and perpendlculartu PQ, is
[a} (2:+3;+6k} 28 b) 7 (2r+3_:+6k} 32
(c) 7- {2:+3;+6k}+23_ﬂ {d) none of these

5. Thevectorequation of the plane passing through the origin
and the line of intersection of the plane 7 @’=4 and
b =l is
@ P 0 n =0 (®) P (.5 pa)=0
©) PP nh=0 (d) F’{l?ﬂtﬂ—ﬂ
5. 'I'hepns:hm vectors of points A and B are 7 - ;+3'3:and
3:+3; +3% respectwely The equation of a plane is

P 6T+2]- ?i:]+9 0. The points A and B "

(a) lie on the plane

(b) are on the same side of the plane

(c) are on the opposite side of the plane
(d) none of these
The vector equation of the plane through the point

2?-?-4? parallel to the
F"ﬁ?-u‘}‘ 3% - 7=0,is
(a) F 7 @1-12] - 3!:} =0 (b)

and plane

i
P @1-127-3k=32

[OAF] _ J4-2+4]
= Al=smrer 6+a+16
- =w.|'lDA|2—AL1'

T "
o OL=V3-T=v2 b=4al-2j+4k

Hence, statement-1 is true and statement-2 is a COTTect gy
tion of staternent-1. P

() 7-(45-127- 3*]"‘ 12 (d) none of these
8. The vector equation of the plane through the Do
(2,1,-1)and pas.ﬁ?g through the line of mt;-mmu :' 'I,.'

plﬂner (1437 - i.‘} Oand 7 {;+2j.]. 0
(a) 7 (I+9}+]lk} 0
(c) r~(:—3;-13k}—[l
9, The ve-:mr equation of the plane through the
1+2; J. and perpfmdlcular to the line of 'T'-ifr::ectmn .-
ﬂ'l.epiane'r {3:-;+k’:|rlandr flk-—]; 21] l:s
() PQ1+7]-13 B=1  ® 7 (21-77 - 135 =
(c) r {2:+7AJLHH 0 {d) none of these .

10. The vectm‘ eﬂuahon of a plane which contains the ling

r —2: +}.(;- k) and perpendicular to the Piang
7 (1+ k‘,i 3 is
1

(a) 7" {r—~ J|I— .k} 2 (b) 7" {ﬂr*ﬂ.-?— =2
(@ T-(i+]+ ’R‘J' 2 (d) none of these

1i. The equatmn of the plane containing the lings®

— =5

a|+lb and 7 —-ﬂ2+|.-l.!=,is

[ﬂl—nzjxi?w [alnzb
) ~ayxb = [@}a5b)
() 7@ +ﬂ;l>c1= @) b)
{d) none of these

12. The equatlcn of the plane containing the liness
P ﬂ;+?mzandr—a +Aiay,is

b) T- {Hg“u?{hﬁ.\:
(d) none of these

"l

(a)

"I1L "Ii ﬂi’
J.

@ [F@ya3]=0 () [F7;a%)=a7 2
(c) [?_’ﬁﬂ 1‘“_; {d) none of these

13. 'Ihehneafmtexsechonuf&wptane&r (31-1”‘3"
_’(A+4j Ek} = 2is parallel to the vector
@ -2% +7) 113k b) 21+7]- 13k
(©) ~2r-7“+13k (d) 2% +75+13 k
14. The vector equation {sf the plane ::un%ammﬁ ‘he A
?‘{I+Aj+l{r+2; k}&‘r’-(:ﬁ)*l-l( “’J z‘t}‘ﬁ*
@ P (1+)+H=0 ®) 7 (-]~ k=0 '
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(c) 7 {"?+"}'+?:] =3

{d) none of these
15. The cartesian equation of the plane

P=(+A-wi+@-N]+G-22+2wkis
(a) 21+y:5 () 2x—i=5
©) 2x+z=5 (d) 2x-z=5

16. The distance between the Hneh
¥
7-23-27+3k+A(1-] +4k) and the plane
A
7 (1457 +k)=5,is

10
@ 3
17. The vector equation of the line of ‘:ntt:hrsecﬁun of the planes
P (G+2)+30=0and 7> 31+2)+k)=0,is
e I
(@) P=h(1+2 ]+ k)

(b) 1_: (c) 10/9 {d) none of these

() P=r(1-2}+3%)
() F= AT+ 2?—3??‘] (d) none of these
18, Astraightline?=a"+ ) [ meets the plane7 - 7% 0in P. The

ition vector of P 15
w_h_:)“a-t E.}"—} {b} e E_:_:-fl-; I;"}
(@) @+ 5= T
3 =
(© EL%}T%’& (d) none of these

19. The vector equation of plane passing through three
& non-collinear points having position vectors a,b,c’is
ﬁ} i-‘*(.:"x?-!-?x ecxa)=0
{5}' F’*{F’x?+ pxel=@ 8l !
(.:] -ﬁ;(ﬁx?+lfk?+c_’xﬂ+[ﬂ_}b £1=0
(d) none of these iy
20, The length of the perpendicular from the origin {0 the
he the p Casid
a5si h three non-collinear points @, b, ¢"is
planepmmwhgus
X @b el
@ TR b x|
| J[@bicl .
O S R x|
T
21 '(I'!ih?;::;lﬂhun of the plane containing the line

.z_..zl .

o —
=

e m.

e e

(b) al+bm+en =0

u 2  between ‘the lines
ﬂﬂ?ﬂi& e Lot :g. R=p LU=AL E_;_E is

_ \3
T 1/6 (c) 1/3 @ 2
i el ) 1/
" An evaluation version of novaPDFE was used to create this PDF file.
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23. The value of k so that the lines
) S e 5

=1 g=q =
3 ok 5 and, g ._.2_:
may be perpendicular is given by j
(a) =7/10 by —10/7 )y =10

(d) 10/7
he plane passing
2.3 are Proportional o

(€} 0,0,-1

24. The direction ratios of a normal o f
through (0, 0, 1), (0, 1, 2y and (1,
(a) 0,1,-1 (by 1.0.-1 () 1.0.0

[EAMCET 2002]
25. A variable plane is at a distance, k from the orj gin and

meets the coordinate axes in A, B, C. Then, the locus of the
centroid of A ABC is

(a) .‘4.'_:I'+_I',i_-l‘+:_3 = k2 ) I":I-y"j-'rg'I_—_,‘],:-l
(c) R'_2+y_2+2_2= 16k%  (d) I'E-Ly'1+:"1=g};':
|[EAMCET 2001]
26. The cartesian equation of the plane perpendicular to the
line ~ ;1 =Y _13 = :_24 and passing through the originis

(a) 2x-y+2z-7 =0 (b 2x+y+2z =0

(c) 2x-y+2z = (d) 2t-y-z=0

27. Equation of plane passing through the points (2,2, 1),
(9,3,6) and perpendicular to  the
2+ by +bz—-1=0,is
(a) 3x+4y+52=9
{c) 3x+4y—-52-9=10

plane

(b) 3x+49-5249 =0
(d) none of these
28. The equation of the plane containing the two lines
1yl iz w2 _Zdly
2‘.2. y_-i- = s.md s = i
Ey =8z =1 = Br+y4+52-7=10
(a) Bx+y-5z-7 =10 b)
(c) Bx-y-5z2-7=10 (d) none of these
29, The direction ratios of the normal to the plane passiny
through the points(l, - 2.3)(-1,2- 1)and parallel toth

. _2 +1 = = x lm
line '~:2_ = RE* = 4arepmpmtmna o
(a) 2,3,4 (b) 40,7 (@ -20-1 (d) &%

30. The equation of the plane through the point (2,3, 1) ar
(4, - 5,3) and parallel to x-axis is .
(@) y—4z=7 () y+4z=?{c}y+4:=- :

e Y = 3_;_1 2
31. The angle between the lines ~ >
~ = U=l s
3 -2 1

-1 ne of th

iz (B mﬁ“g{c}cﬂs‘?{ﬂ}m
{ﬂ] S ? ( :l 7 : Al thermd-?
jon of the plane PSTR © i P1,2,3)

= T]EH&;? T;T;inenf of join of the PR P
?2{3 4,5)and Pfrpendiculartmns e

(b) *=* i
@aegasd @
{c} 21'+3!l‘.+ =
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3. 1f "'"ﬂ‘ pns;tmn vectors of the points A and B are
3’*1* Zkﬂl‘ldr —~2 j — 4 k respectively, then the equation
of the plane through B and perpendicular to AB is

) 3+ 2y+6z =28
(d) 3x-2y+62 = 28
[TPU 2008

(a) 2x+3y+6z+28 = 0
{c) 2x-3y+6z+28 =0

Answers

L{a) 2 3.0 4.() 5{d 6 7
8. (a) 9.() 10. (a) 11. (b) 12. (a) 13. () 14. (b)
15. () 16. (a) 17. (b) 18. () 19. (d) 20. (@) 21 ()

22. (a) 23. (b) 24. (@) 25. (d) 26. () 27. () 28. (q) |
29. (d) 30. (b) 31. () 32 (a) 33. (a) ,

CHAPTER TEST

This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, ou

L. The length of the perpendwuiar from the origin to the
plane pa:x:mg through the point 7 and containing the line
P=b+his

{ @57 ozt 8
2) .I-n_’xr+ﬁ H(_'_-i:-c. x| |:;r = b +i= xL I
lﬂ_}?ﬂ [« -iJ' 3|
i el S R P L d — T ———3
() | X+ xa| @ |_’><r: r @b |
2 +1
2. Thexa]uenflfor“hnchthelm—l- —y—i— = _1
al.'i.«:l-JET'-:'JI"I =¥ ;E zgzarepm-pend:cujarmeach other is
(a) 0 (b) 1 {c) =1 (d) none of these
3. The angle between the lines
X+2 Y+l r=-1 2V+3=2+5.
= _2,31—2 and . 3 > i
(a) n/2 b) =3 {c) m/6 (d) none of these
4. The direction cosines of the line 6x~-2=3y+1=2z-2
Aare
oLl Sn, 3
V3 3 ﬁ Vid 14
(€) 1,-?.-3 (d) none of these

5. A line passes through two points A (2,-3,-1) and
B (8,—1,2). The coordinates of a point on this line at a
distance of 14 units from A are
{H} {1") ]:5.} [bj {' lﬂ;'?.r?:l
{c) (86,25,41) (d) none of these

6. Thepnsmﬂn vector of a point at a distance of 3 V11 units
from :-;+2k on a line passing through the points
—;+2kand3¢+;+hs
(a) m.-+2; 5k (b) —s:-—a;;

(c) S:+4;+k (d) -10:-2; 5.1:

7. The line joining the pnml:s 6a -4!1 +4E,"4c and

tl'lelme,lmmngﬂ:epumts—n—ﬂ 3% 420 -5
intersect at
(a) 42’ (b) 47’-b -2 (c) 42 (d) none of these

The unage fnrreﬂechnn]of the point (1, 2, - 1) in the plane

{31-5;+4k} =5is

t’aJ (73/25,-6/5,39/25) (b) (73/25,6/5,39/25)

t of whick only one is correct.
(c) (-1,-2.1) (d) none of these

9. The equation of the plane through the line of intersection
of planes ax+by+cz+d=0, @x+ by +cz+d" =0 and

parallel to the liney =0, z= Ois

{a) (ab’ —a'hyx+ (b by +(ad —ad)=

(b) (ab’—a'b) x+ (b’ —bo)y+lad - n’d}z 0
(c) (ab' —a' b)y+(ac’ —a'c)z +(ad - ady=0
(d) none of these

10. Anglebehureenthehner_[zn—ﬁk}u_{ ”J+k}a.'nd
the plane 7 l'_3l+2} k} 4is

| _1f=2
(a) cos™ ! (&%J (b) cos ".Iri:'li

11. ﬁehmthrwg,h:+3;+1kmdperpmd1cuiartnthelirm
r-{|+2;—k]+}.{21+1+k}
and, r -{2r+6;+k}+].4.[:+2;+'%k] is
{a) 7 -{:+2;-k]+}.(—|+5;~3k]
b) 7 r+3;+2k+l[:—5;+3k}
(c) 7= +3;+2k+l[:+5;+3?¢]
(d) 7* :+3;+2k+h{-r-5;-3k}

12. Thedlatarmefmmthepnmt—rq-2;+6kt0thestraightiine
thmugh the point (2, 3, - 4) and parallel to the vector
6:+3; 41:,15
(@) 7 (b) 10 (&) 9 (d) none of thes

13. The position vect?.{'of'li\e point in which the line joining

A
ﬂ'lepﬁints?—ﬁi- kand 3 k - 2] cuts the plane through ths
T . A

origin and the points 4] and 27 +k, is

. A A
(a) 67-107+3% (®) %[ﬁ?-lﬂ‘}iﬁk}

A

(c) wﬁ’?irlﬂ? 3k (d) none of these

14. Thelines=a A (b x & andP=b +u @ @) will inte
sect, if o
(@) DxP=b'x ) @-e=b -0
() bx@=x (d) none of these
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m—

: — = i
5' Thehneﬁ#:ﬁ-l-lﬁ]andr_}zp]i*.“b;a“&cﬂp]annr"
(a) @} xa5=0 (b) by xb5=0
_"
(d) @) hI?ﬂ: fah F";1 Fﬂ
6 Equatiﬂﬂ of a line passing through (- 1, 2, - 3jand perpen-
dicular tothe plane 2x+ 3y + 2+ 5=0is
x-1_y+2 _z-3 x+1 y-—-2 z+3
[a} :1 - l _1 (b} _] —_ -I = =.....l_.

(©) @YX B x52)=0

=2 +3
© ;_;;_LLS = E-]- 2 {d) none of these

17 'Equﬂﬁﬂl‘l of a line pat‘-aihg Lhmugh (1,—2, 3y and parauel
mﬂ-leplanelr+3y+z+5=l}is

-1 _y+2 _z-3 x=1_y+2 z-3
[a}sz‘ 5, =1 ®) =5 3 1
(© E_*TI-= ;2-=ZT_1’-3 (d) none of these

mmwmm&mplamgivmby

- M

F-pr{-?q_z?-zk}+5=ﬂandf_}'{!?+2?—2?fj -8=0is

{ e . :
(a) 1unit (b) ?umts (c) 13 units (d) none of these

shoﬂﬁtdismncebemeenmelmis -
- F*sﬁ?+??+31}+115?-1a;+?hk}
iy A A ,
"=9?+13?+15k+u{31+8 J=-5k),is
mﬁ“:;;mls (b) 12units (c) 14 units (d) none of these
. “The shortest distance between the lines
S AN+t +2 b
P (142 R +A( A‘]
#:1?-?-’?:+p{2?+1+2’?<,i5
@0 ®Oi/3  (© 10173 (d) nuneal:'thes.';:
21. Theequaﬁnn of the plane through the points (2, 2, 1) an
(9,3, 6)and perpendicular to the plane
2-"&+-ﬁ;‘y+ﬁ'z+-1=ﬂ,is 3x+4y—-5==9
) 3x+4y+52=9 (b)
@IS e
2. The equation of the plane containing
e 41y, is
=it h 2t ERR Bl '?i,,ﬁ
(a) "’;‘{’:i+z?f-'i}=3 @) 7 (i+2]-K=
@ 7 (R-2)+h=3 @ i:;f these
2. 'l!l:iemaaﬁonofﬂm;ﬁlanﬂcmtammg' :
o _.—- H-——-‘ _E'I': ﬂlEPﬂiﬂt{ﬂ;?;"ﬂ;ls

A% 2 (b) x+y+z.=2

(@) x+y+z=1 () none of these
() x+y+z=0

5147
24. Equation of the plane passing through the point (1,1,1)
and perpendicular to each of the planes x + 2y + 32 = 7and
2x -3y +4z=0.is
(a) 17x-2y+7z = 12

®) W7x+2y-Tz = 12
(€) 17x+2y+7z = 12

d) 17x-y -7z =12

A variable plane passes through a fixed point (a, b, ¢) and
meets the coordinate axes in P, @, R.The locus of the point
of intersection of the planes through P, Q, R parallel to the

coordinate planes is
e (b) ax+by+ecz =1
L -]

{a) r+y+z

[c1E+?+55_1 (d) ax+by+cz = -1
Xy

26. The equation of the line of intersection of _me planes
x+2y+z = 3 and 6x + 8y + 3z = 13 canbe writtenas

-2 +1 z-3
=1 +1 -3 Xx=a _MFL _2=2
la351-=!j3 = ) =3 3 4

-1 z-3 x+42 _y+2 _z-3
©) F;} S @ 5 3 1
27. The cartesian , equatign of  the plane

i k, is
FLs—20) i+ @-Dj+2Zs+DE
{a}]x-ﬁu-z—-15=ﬂ b) 2x-5y+:z=-15=10

—--z+15=ﬂ (d) 2x+5y-2+15=0
{c) 2x -5y o e
28. If the planes Peionj+3k=0and PO.1+5/-k)=5
are perpendicular to each other, then value of - +1,is
(a) O ) 2 (c) 3 {d) 1

29. The equation of the plane perpendicular to the line

x=1_y=2_2*1 ;4 passing through the point (2.3, 1
TS e
5 A A - ""‘,_{‘_]_22-! _ 3
(a) PR+ +2k) =1 ) r_}{:ﬁ ; hs
(©) ‘r‘?{?-?ﬂﬂ};? (d) PP +j-2k) )
30. A plane which passes through the point (3,2,0)2
=% _ ¥=6_ z=4

I-H‘I.E_i_' 5 4_”5 o
(@) x-y+z =1 Gl 5

—y+I =
(© x+2y-z=0 (d) ¥

ich i idistant from the
int 1 .olane which is equt
1. The point In the 1y-p ;
: p:::-inf?l, 0,3)and (0, 3,2) and (0. 0, 1),18

d) 3,20
(a) (1.2,3) ® =320 (c) 3,20 (

28. (d)
- PR §?
} .
o e s el ) 3. @
ca ﬁl '::; E)} 1 (@ 12 @ (b 28 1)
T e AR (o B A

21. (b)
15. (@ 16. (9 17- @ 18, ®) 19 © 2 (®)
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MEASURES OF CENTRAL TENDENCY

1. MEASURES OF CENTRAL TENDENGY

An average or a central value of a statistical serioc i

_ : series is
'of the variable which describes the characteristic of t?:l::::::
r.:lmlﬁbl_ihﬂl"- In ot_he-r words an average of a distribution is the
value of the variable which is representative of the entire

distribution.

'111? Founmng are the five measures of central tendency:
(i) Arthmetic Mean (i) Geometric Mean

(iii) Harmenic Mean  (iv) Median and
{(v) Mode

1.1 ARITHMETIC MEAN

1.1.1 ARITHMETIC MEAN OF INDIVIDUAL OBSERVATIONS
If xy, x5, ., x, are n values of a variable X, then the arithmetic
mean or simply the mean of these values is denoted by X and

is defined a5

H
Y
e il SR PR

n n

T 1 "-'m.ﬂﬁ‘fﬁmtmn#ﬁrﬁ 1t natiiral numbers,

n—1

2

R S0l @

._11=2+'.,,%'ﬂ _nm+l) n+1
" n 2

2 mﬁﬂmﬁf mean of ﬁf# n odd natural

Purchase a license to generate PDF files without this notice.

ILLUSTRATION 3 The arithmetic mean of the numbers
1, 8,5 S ik

3"-1 3"-1 3"+1 I
U
Ans. (b)

SOLUTION We have,

Y 143+4324...+37-1
red =
Required mean =

1 x[:;n -11J
= Required mean = = =2-1

2n

ILLUSTRATION 4 The arithmetic mean of "Cy,"C, , ..., "C,, , is
[ I Ll Hr
l 211 zr‘l =1
@ - ®) = ()=
Ans. (b)
SOLUTION Clearly,

S

"Co+"Ci+...+1C,
= -

Required mean =

=2

ILLUSTRATION 5 If the mean of numbers 27. 31 _
82, then the mean of 130, 126, 53,}.51‘:!,1 i 31, 89, 107, 156 is

(a) 80 (b) 82 (c) 157
Ans. (d)
SOLUTION  Clearly,

(d) 75

Required Mean = 130 + 126 + 68 + 50 + 1
5

;msm.mnn 6 If the mean of first n natural numbers is
?,ﬂw.'-m=
(@) 5
Ans. (c)
SOLUTION Itis given that
14243+ ..4n _ 50 p+l s
= == ? = T = §r-=n! =9

Tl
9

= — s

375
5

) 4 (c) 9

(d) rone of these
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82147
Itis given that 32 is the median. S0, 30 - 35is the medianclass 32 = 304 200-(110+x) . "
such that = & -
f:;}ﬁ‘h:i_f:ﬁ,”:dmﬂ“dr]:: 110+ x =xh 2 om gﬂ:xﬁx=fﬂ'

N =
2. L P
Median = [+ --},--—xh

15
x+y =130 =y =70
Hence, x —y = —10.

EXERCISE

This exércise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one is correct.

1. If the mean of a set of observations x,, ,, ..., x,, is X, then
the mean of the observations x;+2i; i=1,2, ... nis

(a) Xx2 (b) X+2n
() X+(n+1) (d) X+n

9. The most stable measure of central tendency is
{a) the mean (b} the median
{c) the mode {d} none of these
10. The mean of the distribution, in which the values of X are

2. If a variate X is expressed as a linear function of two

1,2, ..., , the frequency of each being unity is:

1
variates U and V in the form X=a Ul +b ¥V, then mean (a) !1'{{;"'! (b) ;
XofXis n+1
(a)all + bV b) U+V © =5 {)ione cfthese
(¢) bU+all {d) none of these 11. 10 is the mean of a set of 7 observations and 5 is the mean
3. The AM of n numbers of a Eeries is X. If the sum of first ;i:t.f;; o overratne e et of e comblued st
- is k. then the mber i
S e ot e i ; (@) 15 (b) 10 (c) 85 (d) 75
::; ; -_: : ::'; :i‘nk 12. A s;;atistical measure which cannot be determined
L i graphically is
. The means of a set of numbers is X. If each number is (a) median (b) mode
divided by 3, then the new mean is = {c) harmonic mean (d) mean
{'#} X B X+3 {c) 3X {d) 3 13. The measure which takes into account all the dataitemsis
5.:“ Ehbd A.I'H_[,af first n natural numbers whose Ezg: "m_z;n ﬂ;} mEdm;m :
weights are equal to the corresponding numbers is equal & (& none of the=e
iy i 14. An ogive is used to determine
'U:* : 1 {a) mean (b) median (c) mode (d) HM
(@) 2n+1 ) 5@ 15. The GM of the series 1,2, 4, 8, 16, ..., 2" is
© Lensy o 2041 @212 gl 22 @2
T A (d) 6 16. If Gl, Gz are the geometric means of two series of obser-

6. The AM of the series 1,2, 4,8, 16, ., 2" is

I -2 G Gl |
(b) n+1 ) i

An evaluation version of noVaPDF was used to create this PDF file.
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17.

vations and G is the GM of the ratios of the correspond-
ing observations then G is equal to

=
(@) 5: (b) log G, —log G,
log G,
G
{C} lﬂ‘g G,?_ Ed) !ﬂﬁ {Gl 2

If G is the GM of the product of r sets nfubsewaﬁufﬁwim
geometricmeans Gy, G,..., Grrespecﬁvely. then G isequal
to

(a) log G, +log Gy +... +log G,

®) G- G, ... -G,

() log G, - log G, ... 1og G,

{d) none of these
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52.18 - =———_
ithmetic X+10Y (b) X+10Y .
18. A group of 10 items has arithmetic mean 6. If the arit T‘:h (@) — 3 1 '
mean of 4 of these items is 7.5, then the mean o 3 10X+Y X+10Y
remaining items is E (c) £ : (d) 5]
(a) 65 5.5. (c) 45 (d) 5. : : - :
1 : : 32 : tions is X. If each 27. If a variable tﬂk:’-“ﬁ “-c’_llLl'-';h 0, ile 2, ., n with lrm_-.;_-i 3
9. The arithmetic mean of a set of observati non "y " iF "L P where
observation is divided ]:'}" o and then is increased by 10, iq P 2 Pég=
then the mean of the new seriesis then the mean is 8
X X +10 X+10a o X410 (@) np 4]
@ = ) ity (@==g—\ ) © 1@+ (d) none of thesp
20. The weighted means of first n natural numbers whose 28. The AM of 1 observations is M. If Fhl? sum of n ~ 4 obsg
weights are equal to the squaresof corresponding numbers vations is @, then the mean of remaining 4 observatione
15 nM-—a (b) nM+a
(a) n+l 31 (n+1) = 2
2 o nM-a (d) nM+a
(@ BN En+1) (Ll ) () —
6 2 1 Feira e
3 ) _ The sum of the squares of deviations of a set of valye
21. If a variable takes values 0, 1, 2, ., n with frequencies 29 miiismuurn whenstqaken about
1,"C,,"C;, ...,"C,, thenthe AMis () AM (b) CM
(a) n (b) 2 (c) m+1 (d) ; (c) HM e mEdl;lm
1 30. If each of n numbers x; = i is replaced by (i + 1) x; , then
22. The weighted mean of first n natural numbers whose new mean is
weights are equal is given by (ne1)@+2)
n+l 2n+1 (@) ————— (b) n+1
(a) En ®) =, n
2n+1 @n+1)@+1) (@ ) (d) none of these
(€) =g (d) - 5 3
23, If the first ifem is increased by 1, second by 2 and s6 on 31. The mean age of a combined group of men and wom
; Mem::eiez;:ﬂ? S Y i 25 yrs. If the mean age of the group of men is 26 and
of the group of women is 21, then the percentage of
(a) X+n b)) X+ % and women in the group is
o (a) 60,40 (b) 80,20 () 20,80 (d)
(c) X+= (d) none of these 32. In a moderately skewed distribution the values of
33 S -, il and median are 5 and 6 respectively. The value of m
24. If X; and X, are the means of two distributions such that such a situation is approximately equal to
X; <X, and X is the mean of the combined distribution, (a) 8 ®) 11
then
ST Ay (c) 16 d) none of these
(a) X<X, (b) X>X, @
= % 33. One of the methods of determining mode is
@ X=—— (d) X <X<X, (a) mode =2 median - 3 mean
: . = mode =2 i
25. The mean of the seriesx,, 1, ..., x,, is X. If x, is replaced by E:: ode : med.lan Enean
A, then the new mean is mode = 3 median - 2 mean
% 3 (d) mode =3 median + 2 mean
= .'-L —Xy =
(a) X—-x+ (b) Y a 34. The positional average of central tendency is
a1 Tid @ "X (@) GM (b) HM
© n () AM :
n = c) (d) Median
. The mean income of a group of workers is X and that of  35. For dealing with qualitative data the best average
another group is Y. If the number of warla_:ers in the second (a) AM ) GM
group is 10 times the number of workers in the first group, I ‘
then the mean income of the combined group is (c) Mode (d) Median
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— . X+10Y by e A
18, A group Dﬂ[litem;r,hasarimmeticmuanﬁ-"th'-’f“"hT':E: [t e 3 ©) 11
mean of 4 of these items is 7.5, then the mean o 10K +Y @ X+10¥
remaining items is b {c) — Y q
= R
(@) 65 ) 55 () 45 () : s walues:0;1, 2, s mwith Fra
19. The arithmetic mean of a set of observations is X.Ifeach 27 I .a“van::?llf mr::_’“%ﬂ?:r:: :I; : e e :]:wni“ qumﬁﬁ.‘
observation is divided by o and then is increased by 10, 7" q P ; :2 : = p+?=1-‘.\_-
then the mean of the new series is then the mean 1= ) |
£l = - — ng
X X+10 X+We oy ¢ X+10 (a) np !
(@) By === © n @+ (d) none of these |
20. The weighted means of first i natural numbers whose 28. The AM of observations is M. If Fh? SUMN Of 1 — 4 ghear
weights are equal to the squares of corresponding numbers yvations is 4, then the mean of remaining 4 observatjong i
is nM+a '
nhM-—a x
n+1 3n(n+l) fa)i== g ®) 2
{a} ...... Eh]. e i
2 2(2n+1) M—d
Mm+1)Q2n+1) d nin+1) (<) ”"j = ACH AR
f) s et d —

21. If a variable takes values 0, 1, 2, ..., nt with frequencies
1,"C,,"C,, ...."C,, then the AM is

"

{(a) n (b) 2;" (c) n+1 (d) 5

22. The weighted mean of first n natural numbers whose
weights are equal is given by

@ 2L ) 25
2n+1 @Zn+1)(n+1)
{c} _3_ {d:' 6

23, If the first item is increased by 1, second by 2 and so on,
then the new mean is

(a) X+n (b) E+%

(© f”HTH

24. If X, and X, are the means of two distributions such that
J_;’I < 22 and X is the mean of the combined distribution,
then
{ﬂ} E": El

— Xy +X
SOy
@ x=—
25. The mean of the series x,, %y, ..., X, is X. If x, is replaced by
A, then the new mean is

{d) none of these

(b) X>X,

@ X;<X<X,

(a) X—x,+A B i
(m-1)X+A ) nX-x+h
(c) > e

The mean income of a group of workers is X and that of

another group is Y. If the number of workers in the second
group is 10 times the number of workers in the first group,
then the mean income of the combined group is

29, The sum of the squares of deviations of a set of valyes j
minimum when taken about

(a) AM (b) GM
(c) HM (d) median

30. If each of n numbers x; =i is replaced by (i + 1) x;, then th
new mean is

(n+1) (n+2)
n

{a) (b) m+1

© (n +.1;'§':ﬂ +2) {d) none of these

31. The mean age of a combined group of men and women
25 yrs. If the mean age of the group of men is 26 and
of the group of women is 21, then the percentage of m
and women in the group is

(a) 60,40 (b) 80,20 {c) 20,80 {d) 40

32. In a moderately skewed distribution the values of mi
and median are 5 and 6 respectively. The value of mod
such a situation is approximately equal to

(a) 8 (b) 11

{c) 16 (d) none of these
33. One of the methods of determining mode is

{a) mode =2 median -3 mean

(b) mode =2 median + 3 mean

(c) mode = 3 median -2 mean

(d) mode =3 median + 2 mean

34. The positional average of central tendency is
(a) GM (b) HM
(c) AM (d) Median

35. For dealing with qualitative data the best average i
(a) AM (b) GM

(c) Mode (d) Median

An evaluation version of novaPDFE was used to create this PDF file.

Purchase a license to generate PDF files without this notice.


http://www.novapdf.com/

MEASURES OF CENTRAL TENDENCY

5210
iable takes discrete values ¥+ 4 x— ?,. ¥ 5, a8, 1If u :f{].":l be a I'I':l'ml:‘tuﬂ'lﬂ.‘i'l-“}' iT'I.li':'i‘:‘;’.'Lsi|;'|.=.;|I or d‘-‘-"-—'fﬂ'ﬂbing
34, 1f-a varka : ' z 2 function of x and M is the median of variable x, then the
1 1 e P miedian of y 15
: A hen the median ¥
=3 x=2,Xx+ 5 X=5/X+5, (x=0) then the median is (@) f(M) ®) M/2
5 ) x— 1 (©) f My (d) none of these
{a) x— 4 z 39. The median can graphically be found from
(d) x+ 5 {a) ogive (b) histogram
(c) x- 2 4 (c) frequency curve (d) none of these
CEE (Delhi) 1997] T
L : . If in a moderately skewed distribution the values of mode
37. Whichof the following isnota measure of central tendency and mean are 6 A and 9 A respectively, then the value of the
G) 'mean (b) median median is
(c} mode (d) range (a) 8& ) 7 c) 6% (dy 5%
(&
Answers

i@ 2. (2) 3 ) 4. () 5 (0 6 (b) 7 () 22. (a) 23. (c) 24. (d) 25. (d) 26. (b) 27. (a) 28. (a)
5@ 9 () 10.(@ 11 () 12 () 13. @) 14 () 29. (a) 30. (d) 31. (b) 32. () 33. () 34. (d) 35. {d)
e 16 @ 17 () 18 @ 19 © 20.0) 2. @) 36 @ I @ 38 @ 3@ 006

CHAPTER TEST

L ice contains multiple choice questions. Each question has 4 choices (a), (b), (c)and (d) out of whick only one s correct.

 Theari ic mean l bers is 8. The AM. of a set of 50 numbers is 38, If two numbers of the
1. The arithmetic of first n odd m:l:u;a numbers is D 1, e ot aren
@n (b) !2_ ing set of numbers is
i ) o o thise (a) 36 ®) 365 (0 375 (d) 385
n=1 n - P ;
G2 i~ B M 1 o 9. The geometric mean of numbers T e 08
2. Thearithmetic mean of "Cy, "Cy, "Gy, -, " €18 . i
% - 2
2 e R P ZHE: @ 7/ &7 ©7°? (d) 7
@ " z gl e 10. The sum of deviations of n observations about 25is 25 sm_d
3. Thearithmetic mean of the squares of first 1 natural num- sum of deviations of the same n observations about 35 is
bersis —25. The mean of observations is
N b O 1) 2n+1) (a) 25 (b) 30 (c) 35 (d) 40
@ 6 6 11. If the sum of the mode and mean of a ceﬂ;:lf fre?tu!.‘ncl}'
sstribution i ian of the pbservations 15
=1 d of these distribution is 129 and the medm.n 0
© =% \3):none 63, mode and median are resepctively
6 r
. Geometric mean of 3,9, and 27, is (a) 69and 60 (b cSmnc 64
(a} 18 (b) 6 () 9 (d) none of these {c) 68 and 61 (d) none of these o
i istribution, mode = 60 and i itemsis 15. If one more item isa
| Iﬁm : Eﬁtﬂnﬁﬁwiﬂ P w Eﬁf::ge‘:;geh:ni:l;cm:ﬁm 16. The value of 10th items
mean = 6o, =1 :
(a) 60 (b) 64 (c) 68 (d) noneofthese is e
The median of 10,14,11,9,8,12,61s (a) 35 (b)
(@) 14 i © 10 S 13. The mode of the data 6,4,3,6,4,3,4,6,3, x anbe
The mean of discrete observations ¥y, ¥ -« ¥n is given by (a) only5 (b) both4an
Sl m both 3 and 6 (d) 3,40r6
E S S o janis 2, then
2 ik Y owh X E’ /i 1a. If the difference between the mode mddmi?f:: (in the
= > () izl (9 i=l_ (d) [—';I— the difference between the median an
(a) =___ {t H n - iven order)
LA Al 507 ®) 4 © 1 (d) 0
Zs 5
=1
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15. If the mean of the following distribution is 13, thenp =
X; : 5 10 12 17 16 2
fi: 9 ] p 8 7 3
(a) 6 ) 7 (c) 10 (d) 4

16. The mean of a certain number of observations is m. If each
observation is divided by x (# 0) and increased by y, then
mean of the new observations is

(a) mx+y (b) ’%t!
(c) '_"._ij‘.ﬁ (d) m+xy

17. The frequency distribution of marks obtained by 28 stu-
dents in a test carrying 40 marks is given below:

Marks : 0-10 1020 20-30 3040
Number of students : 6 x ¥ 6 (a) 30 {b) 31 (c) 29 (d) 22
Answers
L@ 2 3@® 4@ 5@ 6 7 15. (b) 16. (c) 17. (d) 18. (d) 19. (b) 20. (b) 21 (a)
8. (c) 9. (d) 10. (b) 11. (a) 12 (c) 13. (d) 14. (9

Solutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics".

If the mean of the above data is 20, then the dig 3
between x and y 15 Teleg

(a) 3 (b) 2 (d) o

X -
‘6 [whemx}ﬂ}mﬁxmmIz_

c) 1

=

L s
18. Ifmemed:anuf2.3,4.

(a) 6 (b) 18 (d)2d
19, If the median of the scores 1,2, x, 4, 5 (where 1 <3 a8
< 5) is 3, then the mean of the scores is
(a) 2 (b) 3 (c) 4 @) 5
20. Mode of a certain series is x. If each score is decreaseg o
3, then mode of the new series is Y
(a) x (b) x-3 (c) x+3 (d) 3x
21. Ifthe median of 33,28, 20,25, 34, xis 29, then the maximym
possible value of x is XA

(c) 12
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MEASURES OF DISPERSION

S OF DISPERSION
n the previous chapter that the measures of
"y Or averages give us one single figure that
entire data i.e. they give us one single figure
the observations are concentrated. But, the
hadequate to give us a complete idea of the
they do not tell us the extent to which the
ary from some central value. There can be two

sutions having the same central value but =till
formation of the distribu-

ide disparities in the

e distribuﬁc@ [i].1’ 5.’ 9,13,17 () 3, 6,9,12, JLLUSTRATION 3 The highest score ofac

0,11.Inall these st w%ha;e::'te same ot score by 16 and coefficient of range is 1/3. The sum of the

servations and the same mean =~ ~ we are  hichest score and the lowest SCOTe is

mean of 5 observationsis 9, we are unable to say {j 26 (b) 48 © 24 (@) 18

\eaverage of first distributionor second disl:r:ibu- e

:zzﬁzh:; Eoimﬁt.l g;s;r;zitggz t?i;?}::;h:;‘; SOLUTION  Letthe lowest and highest score bea and b respec

e -

ution while their distribution has minimum tively: )

ispersion is the measure of the variations. It o oy U

. degree of scatteredness of the observations in a p—a=16 and ;75 = 3

wround the central value. \2 QUARTILE DEVIATION ‘ .

ly used measures of dispersion are: If O and Q, be the lower and upper quartiles s introdu .
| . 1 earlier, then quartile deviation or cemi-interquartile range e

e deviation ngr the semi-interquartile range iven by

jeviation a ;

rd deviation Q=7 - Q)

_opf2 Q=%
the difference Coefficient of quarttie Qs+ Q2 BT
i;dﬂﬁtﬁﬁﬂtﬁbﬂ. : s
B e o tesmt m?t;l:in i:-.ﬁi'liiat o};servamns JLLUSTRATION 1 The semi-interq wartile range of e

. 1 - H 1 s PR 3

n/a dmtiteR 5 anLie 0 @1
ent of range (OF scatter) = ".;:_;E (a) 4
.- 3 i Ans. ('C] ; Ading order, Wwe obtain
1ON 1 Ifﬂu! range of 14, 12, 17,18, 16, x is 20and  oopUTION Arranging the data in asc®

An evaluati (e RN o 0D 1 th e

ion version of novaPDF was used to create this PDF file, /alti€® 1'_-15-—] observati®
=2

Pur [
chase a license to generate PDF files without this notice
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alue=20 = x =32
U, 35 15 13, then

Createst value — Leastv

[LLUSTRATION 2 [f the rangeof 15, 14, X, 25,3
Hie least possible value of x is

(a) 14 (b) 12 () 13 (d) 11
Ans. (b)

soLution Clearly,

Least possible value of x = Greatest value — Range

=35-23 =12
eriain dala exceeds i
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_-_-—-—________ _-_-___-_
EXAMPLE 5 Statement—1- The variance of the series a,a+d,

®+2d,a43d,.. a+2ndis P D 2

Statement-2: The sum and the sum of the SHUATES Qfﬁrﬁ n natural

numbers {?-’I-" 1) ang Bin+ 1.; (2n+1) respectively.
Ans. (a)

SOLUTION  Clearly, statement-2 is true.
Let X denote the mean of the given series. Then,

2n
_— 1
X = o +1 Enl, {a + rd)
¥ 1 In+1
= e k= : = d
X n+1 2 (era s 2) Nk

2n 2
: ) | . i
Variance = ) Eﬂ: {(@+ rd) = (a + nd))

2n
= Var =g :
A = T 1 E £=n)
n 3
: 24 mnie+1)(2n+1)
= V S ol . 2! 1+1)
e 2n+1 Elrz tl f
=  Variance = wjﬂ?dz [Using statement-2]
' Hence, both the statements are true and statement-2 is a correct

explanation for statement-1.

EXAMPLE 6 Consider the following frequency distribution of
variable X:

- At ] 1 2 3 n
fi "% "Ga'y ) "Gd? "Gt e G, A
wherea+b=1

Statement—1: The mean and variance of X aré na and nab respectively.

Statement-2: ¥ "C, X' y" ™" = (x+y)"
r=(Q
(a} 1 (b) 2 () 3 (d) 4
Ans. (a)
OLUTION  Clearly, statement-2 is true,

EXERCISE

1is exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which anly one s 4

. Sum of absolute deviations about median is
(a) least (b) greatest (c) zero (d) none of these

. In any discrete series (when all values are not same) the
relationship between M.D. about mean and S.D. is

(a) M.D.=S.D. (b) M.D.2S.D.
(c) M.D.<SD. (d) M.D.sS.D.

MNow,
= "
Shx DrGdv
xS r=l =
x = E- e il
ST
i=0 r=0
fi
na ¥, et P S Lt el
— r=1 Er e —_—
= K= "
E ncr ﬂrbrj—r
rui
=4 buul .
"
Y fid
Var(X) = ni — =Xz

2 f

i=1]

n fi 1
-  Var(X) = E ~C d BT - nlad [-_-Eﬁqnﬂjn,tl
r=i0

im0

= Var(X) = E (r(r-1)+7}"C.a" b =" — s
r=0
n

= Var(X) = Z nin —1}"_2(:,,1 ol - i
rmfl

]
+. Y r"Cod b= IR
r=0{

=  Var(X) = n(n-1)a° E "'IC,_za'_zb["'Z}'["n
r={Q
+na-
= Var(X) = n{n—l]uz{a+b}"‘2+m-r:2n1
= Var(X) =n ||[u-1].:121-1'-m—n=.er2
=  Var(X) = ma—-na® = na (1—a) = nab

So, statement-1 is true and statement-2 is a correct explanation
of statement.

31t Em‘:h n_:-bsewatiun of a raw data whose variance is @ #
multiplied by h, then the variance of the new set is I

[ﬂl'_ﬂzr ®) #o* (o) ho? @ heo'

@ origin only (b) scale only
(c) origin and scale both (d) none of these
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. -ﬂr’-"ﬂ??-'*““

B3As
5. Mean square deviation of a distribution is least when > 29 ™ : o, || G
deviations are taken about | =
(a) mean {b) median
(c) mode {d) none of these (¢) S=r ‘J"’E.] {d) none of these
6. Ifthe S.D. of a variate X is o, then the S.D. ofa X + bis 13. " The miean deviation rmmd R
: L 5
(a) la|o (b) o fc) ac (d) ao+b a,a+d,a+2d, ., a+2nd bl
7. The quartile deviation of daily wages of 7 persons which (a) n(n+1)d L e 1
are Rs. 12,7, 15,10,17, 17, 25 is n(n+1)d (d) Zdn-1)d
(a) 145 ®) 7 (©) 9 (d) 35 © =5 2n+1
8. The variance of first n natural numbers is 14. The S.D. of the series in Q. 13,is
o Tt o) ] @ 2D P GrNE g
: 1 N -
12
nin-1
© m+1)@ntl) {(d) none of these ey-] E”ﬁ‘.'_]. 42 (d) ny : ) 4
6 : A b g,
e 156 then W 5., of Xt 13, The costficent of quartile:deviation Is calculated by fhe
g, If the 5.D. of a variable A 1s ©, e c formula
(8, b, c are constant) s o 2t Q140
c ¢ 4
a 8lg © |z|e @ o _
(ﬂ} cﬂ {b] i : i i Q? = QI rld} |:.2-2.'r Ql
10. If a variable X takes values 0, 1, 2, ... n with frf:c!uen- ¢) 0.+ 0, Q- 0y
i roportional to the binomial coefficients ; TR
el an r]: fc  thenthe Var (X)is 16. Quartile deviation is
N (a) 1o (b) 2s (c) 2 g (d) iﬂ
n-1 (b) 1] (c) L {(d) none of these 5 2 3
@ 12 2 : 17. Coefficient of deviation is calculated by the fe . ula
iaki boutx=0,1s = = & g
11. In Q. 10 the mean square deviation a X X A e
-1 nin+1 a) = %100 (b) (0) = =
@ Hjn!-ll ®) 1Lil']4'l'_1] (©) H{HZ_] (d) - Li___} (a) & = - %
4

12 Letrbetherangeand $?=—1= ¥ (x;~ " betheS.D.of
i=1
ﬂmﬂmﬂ-ﬁﬂmxl ,_.1'2_. P then
Answers
1( 2@ 3® 4@ 5@ 6@ 7. (d) 15. (¢) 16. (€) 17. (©)
8. (o) 9 (b) 10. (¢ 11 (b) 12 (a) 13. (b) 14. (b)

CHAPTER TEST

"

1. The mean deviation of the data 3, 10,10, 4,7, 10,5 from the x ii-f.--ii ®) ::21 (X |
:ﬁﬁ ® 25 (@3 (d) 375 (m ) e
zmm:mdw:aﬁmufmamz,g,g,s,ﬁ,a,momme - E.ui_x}l @ '"'EIII'
Tﬁg (b) 2.57 : (c) 3.23 ) Eﬂjﬂiﬂ 4 :ﬁ:;lg:; ﬁ";ﬁﬁ“@“ﬂ ?g ssﬁ:dem in Mathe-
: Eﬁiﬂﬁ 4 i The mean deviation from the median is
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(a) 9 ©) 105 (01267 (@147
5. The standard deviation of the data 6, 5. 9 13, 1 8 10is
(a) \22 (b) 5?2 (c) V6 (d) 6

7
6. Let xy, %5, x5, ..., x, be n observations and X be their

metic mean. The formula for the standard deviati
given by

arith-
on is

ir]
1 TR
®) 5 % =)
=1

A
@ Y x-X»P

=1

@ N= 3 x-X) (d) %+ X
el

=] t
7. Leta, b, ¢, d e be the observations with mean m and stand-
ard deviation o. The standard deviation of the observa-
tionsa+k b+kc+k d+ke+kis
(a) o (b) ko (c) k+ao (d) o/k
8. Let xy, x5, x5, ..., x,, be n observations with mean m and
standard deviation s. Then the standard deviation of the
observations ax;, axy, axs, ... 4%, , is
(a) a+s (b) sfa {c) |a] s (d) as
9. Standard deviation for first 10 natural numbers is
(@) 55 (b) 3.87 (c) 297 (d) 2.87
10. Standard deviation for first 10 even natural numbers is
(a) 11 b} 7.74 {c) 574 (d) 11.48
11. Consider first 10 positive integers having standard devia-
tion 2.87. If we multiply each number by -1 and then add
1 to each number, the standard deviation of the numbers
so obltained is
(a) 825 (b) 287 () -287  (d) -825
12. The following information relates to a sample of size 60
Y 2 = 18000, ¥ x, = 960. The variance is
(a) 6.63 (b) 16 (c) 22 (d) 44

13. Which one of the following statements is incorrect?
{a) If X is the mean of n values of a variable X . then

= |

Y. (x;— X ) is equal to 0.
i=1

(b) If X is the mean of n values of a variable X and 2 has

OBJECTIVE MATHE Mag
4

i
2
vﬂlufﬂf Z |:,T= —a)

i=1 :
mean deviation of the data is least Whep
deviations are taken about mean. |
(d) The mean deviation of the data is least wp,.
deviations are taken about median.
are n values of a variable X

{c) The

4. If x;, Xg: X3 e %n . 3
1 : h"] 2 y, are n values of a variable Y such thap
{r A2 IR
Y = '-rlj_—"'!' i=1.2, i, then
S |

(a) Var(Y) = Var (X) (b) Var{X}:fF \,-'arm

(¢) Var(Y) = 1 Var (X) (d) Var(X) =I'I1""i”‘r;.,
15. The mean deviation from the median is

(a) equal to that measured fl:nm annther_ ».ra]up_.

(b) maximum if all observations are positive

(c) greater than that measured from any other vajy,

(d) less than that measured from any other valye

16. If 25% of the observations in a frequency distribution
Jess than 20 and 25% are more than 40, then the quayj

deviation is
(a) 20 (b) 30 (c) 40 (d) 10
17. The standard deviation of the data:
x : a a a"
ﬁ HCU ncl "C?_ ”C"
is
132] fiea) 1+a?'25 (1+a)
o R Lt [1+a
{a}[l][EJ {b]{zj_lz.

1+a T 1+a> i
(c) [TJ —[—2—--] (d) none of these
18. The median of the items 6, 10, 4, 3.9.11,22 18is
(a) 9 (b) 10 (c) 95 (d 1
19. The mean deviation of the series

a,a+da+2d, .. a+2nd from its mean, is

(n+ I}IE
(@) 2n+1 (b) _erf&
() 2n+1)d (2n +1)d
20 51 (@ nin+1l)

20. E-Aa b:;&:;:n SC0res runs in 10 innings as 38, 70, 48, 34,42,
+ 25, 5% and 44. The mean deviation about mean i

any value other than X, ﬂ'lmE(rl-a—.Tsz is the least (a) 8.6 (b) 6.4 (c) 106 (d) 76
i=]
Answers

8 (c) 9 (d) 10. () 11 (b) 12 (d) 13. (d) 14. (o)
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9. Complex Numbers

21. Trigonometric Ratios and Identities

28. Properties of Triangles and Circles
Connected with Them

29. Solutions of Triangles

30. Inverse Trigonometric Functions

31. Trigonometric Equations and
Inequations

32. Heights and Distances

17. Determinants

37. Tangents and Normals

38. Derivative as 3 Rate
Measurer

39. Differentials, Errors and
Approximations

40. Mean Value Theorems

41. Increasing and Decreasing
Functions

26. Hyperbola
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