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PREFACE

60 & 0 &6

This new venture is intended for recently infroduced Screening Test in new system of

Entrance Examination of HT-JEE. This is the first book of its kind for this new set up. It is in
continuation of my earlier book “Problems in Mathematics” catering to the needs of students for
the main examination of IIT-JEE.

o

Major changes have been effected in the set up the book in the edition.

The book has been divided into 33 chapters.

In each chapter, first of all the theory in brief but having all the basic concepts/formulae is
given fo make the student refresh his memory and also for clear understanding.

Each chapter has both set of multiple choice questions-having one correct

alternative, and one or more than one correct alternatives.

At the end of each chapter a practice test is provided for the student to assess his relative
ability on the chapter.

Hints & Solutions of selected questions have been provided in the end of book.

The number of questions has been increased two fold and now there are more than 2000
guestions,

| am extremely thankful to Shri Yogesh Chand Jain of M/s Arihant Prakashan,

Meerut for their all out efforts to bring out this book in best possible form. | also place, on
record my thank to Shri Raj Kumar (for designing) and M/s Vibgyor Computers (for laser
typesetting).

Suggestions for the improvement of the book are, of course, cordially invited.

- S.K. Goyal
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ALGEBRA

COMPLEX NUMBERS

§ 1.1. Important Points

1. Property of Order : ie. (a+ib)<(or>)c+id is not defined. For example, the statement
9 + 6i< 2 ~ imakes no sense.
Note : (i) Complex numbers with imaginary parts zero are said to be purely real and similarly those with real
parts zero are said to be purely imaginary.

(ii) iota : i = V-1 is called the imaginary unit.
Also i2=—1,/3=—/,/4=1,etc.
In general AU TN LA
-4n+3__

i —i for anyinteger n

I1997=I4X499+1 =

Also, 1= % )
2. A complex number z is said to be purely real If In(z)=0 and is said to be purely imaginary if
Re (2) =0. The complex number 0 = 0 + /. 0 is both purely real and purely imaginary.

3. The sum of four consecutive powers of /is zero.

For example,

4n+7 4n+7
Ex. S f=i+r+f+ Y Ff=i-1-i+0=-1
n=1 n=4

4. To find digit in the unit’s place, this method is clear from following example :
Ex. What is the digit in the unit's place of (143)% 2
Sol. The digits in unit's place of different powers of 3 are as follows :
3,9,7,1,3,9,7,1, ... (period being 4)
remainderin 86 -4 =2
So the digit in the unit's place of (143)% = 9
[Second term in the sequence of 3,9, 7, 1, ...]
5. V—a =ivVa, when ‘@ is any real number. Keeping this result in mind the following computation is
correct.
N=a=b - iVa ivb= # Yab = - ab _
But th the computation v— a V- b = V{(- a) (- b)} = Vab is wrong.
Because the property Va Vb = Vab hold good only if, at least one of Va or Vb is real. It does not hold
good if a, b are negative numbers, i.e., Va, Vb are imaginary numbers.

§ 1.2. Conjugate Complex Number

The complex number z= (a, b) = a+ ib and z= (a, — b) = a - ib, where a and b are real numbers, i= V-1
and b# 0 are said to be complex conjugate of each other. (Here the complex conjugate is obtained by just
changing the sign of ).

Properties of Conjugate : zis the mirror image of z along real axis.

) (z)=z



2 Objective Mathematics

(i) z= ze& zis purely real
(i) z= - z & zis purely imaginary

(vyRe ()=Re (z) = ZEZ

Nj

z_
2i
Vi)Zi+z2=z1+22

V) Im=

(Vi)z1—z2=21-22

(il z1 22 = z 1 .Z2
[z z
()| =L | ==L

. 22 Z2

(x) 21Z2 + 2122 = 2Re (21 22) = 2Re (2122)
(xi) 2'= (2"
(xii) If z— f(z1) then z= f(z1)

§ 1.3. Principal Value of Arg z

If z=a+ib,a,be R, then arg z=tan ' (bra) always gives the principal value. It depends on the
quadrant in which the point (&, b) lies :
(i) (a b) e firstquadrant a> 0, b> 0, the principal value =argz=08 =tan” ; g

(i) (a, b)e second quadrant a<0, b> 0, the principal value
1! b

=argz=0=mn-tan =

(i) (a, b) e third quadrant a< 0, b <0, the principal value
=argz=6=—n+tan'1 -E

(iv) (a, b) e fourth quadrant a> 0, b <0, the principal value
” —0 - —tan-1|2
=argz=90 = tan =

Note.

() —t<6<m

(i) amplitude of the complex number 0 is not defined

(i) tz1=22 @ lz11=1z21and amp z1 =amp 22.

(iv) Ifargz=mn/2 or —®/2,is purely imaginary; if arg z= 0 or+ m, zis purely real.

§ 1.4 Coni Method

If z1, 20, 2z3 be the affixes of the vertices of a triangle ABC
described in counter-clockwise sense (Fig. 1.1) then : Yi T(23)

(21 - 22) e (21 — 23)

|21 -2 | | 21— 231
- .
-2
or amp [21——9 = o= £ BAC
 £limZ2 AZ)) B(2y)
-
Note that Ha:% or—gthen [¢]

Fig. 1.1.
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21~ B s purely imagina
Z—, Is purely imagmary.

Note : Here only principal values of arguments are considered.
§ 1.5. Properties of Modulus

()lzI>0=1zI=0iff z=0and | z| > 0 iff z» 0.
(i)—-lzlI<Re(z)<lzland-1zI<Im (2)<] z|

[ii)lzl =lzl=l-zl=l-Zz1
(ivyzz = 1zI?
M Izzl=lz111 221

Ingeneral| z1 222324 .... Zn| = 1z1ll1 2211 Z3] ... 1 2p]
; | 211
v T

| 221

il zZ1+z2l <1z1] + | 221

Ingeneral [ zy +z2+z3 £ ...... +zpl<lzil+l 2+l +...... +1 2zpl
Wi)lzr—z2l >llz11-121
(ix)1z"1 =1zI"
(x)||z1I—I22I <lzi+zl <lzil + | 2|

'"Thus | z1| + | z2| is the greatest possible value of | z; | + Izzlandllz1l—lzzllls the least

possible value of | z1 + z2 |.
i) z1+ 22 P=(z1 £ 22) Z1 + Z2) =1 21 P + 1 22 1? £ (212 + Z1.20)
(xii) z1z2 + z122=21 21 | | Z2 | cos (81 — 82) where 81 = arg (z1) and 8= arg (22).
(il | 21+ 22 P+ 1 z1 - 22 B =2{1 21 P+ 1 2 1}
(xiv) Unimodular : i.e., unit modulus
If zis unimodular then | z| = 1. In case of unimodularlet z=cos 8 + isin 6,08 ¢ R.

Note : :; is always a unimodular complex number if z# 0.
4]

§ 1.6. Properties of Argument

(i) Arg(z122) = Arg (z1) + Arg (22)
In general Arg (z12223 ...... Zn) = Arg (21) + Arg (22) + Arg (23) + ... + Arg (Zn)

(i) Arg l — l Arg (z1) — Arg (22)

(iii) Arg l = |_ 2Argz

(iv) Arg (z") mArg (2)

(v) If Arg| = |=8, then Arg [ﬂ ]: 2kn — @ where ke |.
21 Z2

(vi)Argz=—Arg z

§ 1.7. Problem Involving the nth Root of Unity

Unity has n roots viz. 1, ®, o? " @ ol "~ 1 which are in G.P., and about which we find. The sum of

these nroots is zero.
2

(a) Here 1 + @ + @ + ... + ®"~ ' = 0 is the basic concept to be understood.
(b) The product of these n roots is (- 1)"
§ 1.8. Demoivre’s Theorem

(a) If nis a positive or negative integer, then



1 Objective Mathematics

(cos 8 + isin 8)" = cos nB + i sin M
(b) if nis a positive integer, then

(cos 8 +isin@)/"= cos[ 2knn i ]+lsm[2k"n+eJ

wheie k=0,1,2,3,...,(n-1)
The value corresponding to k= 0 is called the principal value.
Demoivre’s theorem is valid if nis any rational number.

§1.9. Square Root of a Complex Number

The square roots of z=a + ib are :

( lzl+a . /Izl—a
‘\j 2 + 5 }forb>0

*
L
and :{\/ > — i >

for b< 0. ~

Notes :

1. The square root of jare : +{ 2+' (Here b=1).

2. The square root of — i are : i[ 1_ 2' I, (Here b=-1).

\'

3. The square root of w are : + ©*

4. The square root of olare:t®
§ 1.10. Cube roots of Unity

Cube roots of unity are 1o, o’
Properties :

1) 1+o0+ ?=0

2) w?=1

3) 0"=1,0"""=0 0" o ex 0 T =e 0 o,

4) o= o? and (oo)2 = __
5) A complex number a+ ib, for which la: bl=1: V3 or V3 : 1, can always be expressed in terms of

i wor o°.

(6) The cube roots of unity when represented on complex plane lie on vertices of an equilateral
inscribed in a unit circle, having centre origin. One vertex being on positive real axis.

(7) a+bo+cw’®=0=a=b=b=cifa, b, care real.

(8) 0D = ma, W= eZm/s w=6 2nir3

P I e

§ 1.11. Some Important Results
(i) If zy ard 22 are two complex numbers, then the distance between z1 and zzis | 21 - 2z I.
(i) Segment joining points A (z1) and B (22) is divided by point P (2) in the ratio m1 : m2
mzo 4 mezi

then Z = ——=——— m and mp are real.
(m+mg)
(iiy The equation of the line joining 21 and 2z is given by
z z 1
21 z1 1| = 0(non parametric form)

Z2 zo 1
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(iv) Three points zy , zz and z3 are collinear if

zi z1 1
2 z> 11 =0
zz z3 1

(v) az+az = real describes equation of a straight line.
Note : The complex and real slopes of the line az+az+ b=0are (be R)

(a)

(vi)

(vii)

(viii)
(ix)
(x)

(xi)

(xii)

(xiii)

(xiv)

El Ns (a)
—a —_—
a Im (a)
If 21 and a2 are complex slopes of two lines on the Argand plane then

* If lines are perpendicular then a4 + a2 =0

*If lines are parallel then a1 = o

| z- zg | = r is equation of a circle, whose centre is zp and radius is rand | z— z9 | < r represents
interior of acircle | z— zo | = rand | z— 2z | > rrepresents the exterior of the circle | z— zp I =r.

are respectively.

zz +az +az+k=0; (kis real) represent circle with centre — a and radius Vi alP-k.

(z-z21)(z —z2)+(Z-22) (2 —z1)=0 is equation of circle with diameter AB where
A=) and B (z2).

flz—z11 + 1 z— 22| = 2a where 2a > | z1 - z2 | then point z describes an ellipse having foci at
ziand zoand ae A

flz-2z11-1z-221=2a where 2a < | z; — zz | then point z describes a hyperbola having foci at
z1and zzand ae R'.

Equation of all circle which are orthogonalto | z—-zy[=ryand | z— z2 | = 2.

Let the circle be | z- a | = rcut given circles orthogonally

=5 Prrf=la—z? (1)
and P+rf=la-zlF -{2)
Onsolving ré—rf = 0(Z1-22) + a (@i -2)+12212= 12 12
and let a=a+ib

Z— 2y

=kisacircleif k=1, andis aline if k= 1.

zZ-2
A : : ! 1
The equation | z— 2z 24| z- 22 12 = k , will represent a circle if k> 5 |z -2 2

(22— 23) (Z1—2Z4) . .
— - =1 h ;
If Arg | (21 = 23) (22— Z4) / n, 0, then points z1, z2, 23, z4 are concyclic

§ 1.12. Important Results to Remember

(i) lota (J) is neither 0, nore greater than 0, nor less than 0.
(i) Amp z — Amp (- 2) = £ maccording as Amp (Z) is positive or negative.
(iii) The triangle whose vertices are z1, z2, z3 is equilateral iff

1 1 1

-+ =
Z1— 22 22— 23 33—

or Z12 +222+ Z32 = Z1Z2 + 22723 + Z3Z4

1

V) 1§ | z+ =

N

-a+ V'.(az +4)

Ls)
=

: a+va +4
= a, the grealest and least value of |z| are respectively atfdiss) a



MULTIPLE CHOICE-I

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

1.

One of the values of i'is (i=V—1)
@ e ™ (b) &2
O de ™

. If x, =cos (n/3") — i sin (1/3"), then value of

X1- X3, ... 09,18

(a) 1
(©—i

(b)-1
(d)i

. The area of the triangle on the Argand plane

formed by the complex numbers
-2,12,2-12, 18

@zzP )12 1

(c) —;— Iz * (d) None of these

. Let 2)=6+i and z,=4-3i. Let z be a

complex number such that
-

arg -z
@lz-G-il=5 ®)Iz-G-1l=V5
©1z=G+DI=5 d)Iz=G+il=\5

T ]
]= 5 then z satisfies

. The number of solutions of the equation

zj+lz|2=0, where ze Cis
(a) one (b) two
(c) three (d) infinitely many

: Ifz=()»+3)+i\l(5—k2);then the locus of

Zis
(a) a straight line
(c) an ellipse

(b) acircle
(d) a parabola

. The locus of z which sotisfies the inequality

loggs lz—11>loggslz—1ilis given by

(@x+y<0 ®B)x+y>0
©)x-y>0 dx-y<0
. If z; and z, are any two complex numbers,
then
F4 +\/z%—z§ I+1z;— VZ?—Z% | is equal to
(@lzl b))zl
©) 1z +2z1 (d) None of these

. If z; and z, are complex numbers satisfying

10.

11.

12.

13.

14.

15.

Objective Mathematics

H+2 4 —Z
— =1andarg[zl+zzy$mn(me1)
1122

51— 2
then z,/z, is always

(a) zero

(b) a rational number

(c) a positive real number

(d) a purely imaginary number
100

Ifz#0,then | [arglzl] dris:
c=0

(where [.] denotes the greatest integer

function)

(@0 (b) 10

(c) 100 (d) not defined

The centre of square ABCD is at z=0. A is

21. Then the centroid of triangle ABC is
(a) z; (cos T £ i sin )

) 2 (cos m i sin )
b |

(c) z; (cos /2 £ i sin t/2)
rd

(d) —‘ (cos /2 % i sin n/2)

The point of intersection of the curves arg
(z-3)=3n/4and arg 2z+1-2i)=n/41is
@1/4(3+%N) (b) 174 (3-9i)
©1723+2) (d) no point
IfS(n)=i"+i “. where i=V—1 and n is an
integer, then the total number of distinct
values of S (n) is

(a)l ()2

()3 (d)4

The smallest positive integer n for which
fl =—1,is

L 1—1i !

(@1 (b)2

(c)3 (@4

Consider the following statements :

S, :—8=2ix4i=V(-4) x (- 16)
S, 1 N(= 4) X V(= 16) =(—4) X (- 16)
S;: V(= 4) x (— 16) =64
Ss:V64 =8
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16.

17.

18.

19.

20.

21.

22.

of these statements, the incorrect one is

(a) S; only (b) S, only

(c) S5 only (d) None of these

If the multiplicative inverse of a complex
number is (\/3_+ 40)/19, then the complex
number itself is

(a) V3 —4i ®4+1V3

() V3 +4i (d4-:\3

If z, and Z; represent adjacent vertices of a
regular polygon of n sides whose centre is

origin and if () =2 — 1, then n is equal
Re (7)) ’

to

(2)8 (b) 16

(c) 24 (d) 32

IfIzI=1,then[ e Jlequals

(2)z (b)z

)z ! (d) None of these

For xi,x,y. ;€ R If O<x;<x5,y,=¥;
and Z1 =X+ 5 =X+ i)’z and
= % (2, + 2p), then z,, 7, and z; satisfy

@Iz l=lzy =1zl

b)lzl<lzyl<lzy|

©)lz1>1z1> 1231

@iz l<lzzl<izyl

Of z is any non-zero complex number then
arg (z) + arg (z) is equal to

(a)0 (b) /2

(o)m (d) 3rn/2

If the following regions in the complex
plane, the only one that does not represent a
circle, is

1+

(@) 22+i(z~2)=0 (b)Re | ~tZl_g
SO T L
(c)argtz+l|—2 +1 !
1+ :

If x= \ = ‘ then the expression
2x" — 2 + x + 3 equals
(a) 3 —(i/2) (b) 3+ (i/2)
©3+10)/2 d@B-0)72

. If 1. @. @® are the three cube roots of unity

" then for a. B. ¥. § € R. the expression

24,

25.

26.

27.

28.

29.

30.

(o + o + Yo’ + S’

3 is equal to

B+ 0w +yow+ dw
@1 ®o
©)-w d) o'
If o is a complex cube root of unity and
(1+w)=A+Bw then, AandB are
respectively equal to
(a)0, 1 1,1
© 1,0 @-1,1

If 1, ® and ®* are the three cube roots of
unity, then the roots of the equation

(x— 1)’ -8=0are
(@)—1,-1-20, - 1 +20°

() 3,20, 20°
©31+2m,1+ 207
(d) None of these
If 1, », @ ..., @ " are n, nth roots of unity.
the value of 9—®)(9—)... 0 —-"™h
will be
@n (b)0
9" 1 9 + 1
(€)= ()]
If 8iz" + 127° — 182+ 27i =0 then
@lzl=3/2 ) lzI1=2/3
@©1zl=1 @) 1z1=3/4
If z = re'®, then | ¢” | is equal to
(a) al rsin @ (b) o rsin @
(C) e- rcos® (d) re—rcose

If z,,25,23 are three distinct complex
numbers and a, b, ¢ are three positive real
numbers such that

a b c
= = , then
|22_23| IZ3—Z]| 1Z) =231
a i b* " e I
L-2) @-72) @&-2)
(@0 (b) abc
(¢) 3abc da+b+c

For all complex numbers z|,2z;, satistying

lzy1=12 and | z; - 3 —4i | =5, the minimum

value of 12y — z; s
(a)0 (b) 2
©7 (d) 17



31.

32.

33.

M.

35.

36.

37.

38.

If 24, 25, z3 are the vertices of an equilateral

triangle in the argand plane, then
(23 + 25+ 2) =k (2129 + 2523 + 232;) i true for
@k=1 (b) k=2
() k=3 d) k=4

The complex numbers z;, z; and z3 satisfying
Zy—23 _1-iN3
H— 4 B 2
triangle which is :
(a) of zero area (b) right angled isosceles
(c) equilateral (d) obtuse angled isosceles
The value of Vi + \/(—_zis

(a) 0 (b) V2

(c)—i @i

If z;, 25, 23 are the vertices of an equilateral

are the vertices of a

: : ; 25 9 -2
triangle with centroid z5, then z; +z;+ 23
equals

(@) 2 (b) 222
(©) 3% ) 9%
If a complex number z lies on a circle of

radius 1/2 then the complex number
(= 1 + 4z) lies on a circle of radius

(a) 172 (b) 1

(©)2 (d)4

If n is a positive integer but not a multiple of
3and z=—1+iV3, then " +2"7" +2%) is

equal to

(a)0 (b) -1

(©)1 (d)3x2"

If the vertices of a triangle are

8+ 5i,—-3+i,—2— 31, the moddlus and the
argument of the complex number
representing the centroid of this triangle
respectively are

) — T
L N
(a) 2, 4 (b) ¥2, 9
(c) 22, % (d)22, %
10 ,
The value of X (sinzﬁ—icosz—m— is
k=1 11 11
(a)—-1 (b) 0
(c)—i (dyi

39,

40.

41.

42,

43.

44.

45.

Objective Mathematics

it I R
I\ S+ )i

real, then the ordered pair (x, v) is given by

25 i
37 (x —iy) where x, v are

(a) (0, 3) () (172, -37/2)
(©)(=3,0) (d)(0.-3)
If o, Bandy are the rools of
=32 +3x+7=0 (0 is cubc root of
unity), then g__ } +’3_ 1] l_ II 1S

3 2
(a) © (b) w
(c) 20" (d) 30°

The set of points in an argand diagram which
satisfy both 1 z1 <4 and arg z=m/3 is

(a) a circle and a line (b) a radius of a circle
(c) a sector of a circle (d) an infinite part line
If the points represented by complex
numbers z; =a+ib, z,=c+ id and z; - 7, are
collinear then

(a)ad+bc=0 (b)yad—bc=0
(c)ab+cd=0 (dab—-cd=0
Let A,Band C represent the complex
numbers z;, 25, z; respectively on the

complex plane. If the circumcentre of the
triangle ABC lies at the origin, then the nine
point centre is represented by the complex
number

271+ 271+ — 3
a)—— g, b=
21+ 22 —2r—2
(C) ] .12 3 (d) 1 : 3

Let ot and B be two distinct complex numbers
such that to!=IBI. If real part of o is
positive and imaginary part of B is negative,
then the complex number (o + )/ (o —B)
may be

(a) zero (b) real and negative

(c) real and positive (d) purely imaginary
The complex number z satisfies the condition

) z- 2 =24, The maximum distance from

the origin of co-ordinates to the point z is
(a) 25 (b) 30
(c)32 (d) Nonc of thesc
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46.

47.

48.

49.

50.

51.

52,

53.

The points A, B and C represent the complex
numbers z;, 25, (1 — i) z; + iz; respectively on
the complex plane. The triangle ABC is

(a) isosceles but not right angled

(b) right angled but not isosceles

(c) isosceles and right angled

(d) None of these

The system of equations Izl ll |Z=|:[23 1[
has ’
(a) no solution
(c) two solutions

(b) one solution
(d) none of these

The centre of the circle represented by
lz+11=21z—11onthe complex plane is
(a)0 (b)5/3

(c)1/3 (d) None of these

The value of the expression

2(1+m) (1+0)+ 320+ 1) 20® + 1)
+4C60+ ) GO+ D+.+ 0+ 1) (no+1)
(nm2+1)is

(m is the cube root of unity)

5 2 4
n (n+1 (n+1) 7
( ) n _.fij '}]+n

(a) 2 2 ]

2 : ;
(c) {% \ —n (d) None of these

I
]

(b)

I a=cos & )+isin[3E ‘ then
[ 11 1)
Re (o + a2+a3+a4+a5) is
(a) 172 (b)-1/2
©0 (d) None of these
200 . 50
If ¥ "+ Il £=x+iythen(x,y)is
k=0  p=1
(@ (@O, 1) (b) (1,-1)
(©) (2, 3) (d)4,8)

If lz;—-11<l, 12p-21<2,1z3-31<3
thenlz; +z; +z;3 |

(a) is less than 6 (b) is more than 3
(c)islessthan 12 (d) lies between 6 and 12
Iflzl=max {Iz—=111z+ 11} then
(@)lz+zl=3 (byz+z=1

54.

5S.

56.

57.

58.

59.

60.

9
©lz+zl=1 (d)z—2z=5
The equation | z+i1—1z—i|=k represents a
hyperbola if
(a)—2<k<2 (b) k>2
©)0<k<?2 (d) None of these
If lz—il<2andz;=5+3i then the
maximum value of | iz + z; | is
(a) 2+ 31 b7
(©) V31 =2 (d)V31 +2
Ifz= —%t-' then (zml + l.103)105 equal to
@)z (b) 2°
©7 @z

If la,l<3, 1<k<n, then all the complex
numbers z  satisfying  the

l+aiz+az +...+a,z =0

equation

(a) lie outside the circle | z | = %
(b) lie inside the circle | z| =+
(c) lieon the circle I z | = %
dliein3<lzl<i

If X be the set of all complex numbers z such
that 1z1=1 and define relation R on X by

. 2n :
lezzlsIargz,—argz2I=—,'—theans

(a) Reflexive
(c) Transitive

(b) Symmetric
(d) Anti-symmetric

The cubic

z+ 01[3)3 =a’ (o # 0), represent the vertices
of a triangle of sides of length

roots of the equation

(a)7‘3-=|aﬁ| ORERE

) V3 1BI (d)\/—%lal

The number of points in the complex plane
that satisfying the conditions
lz—21=2,z(1 =) +z (1 +i)=4is

(2) 0 (b 1

©)2 (d) more than 2



10

MULTIPLE CHOICE-II

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

61.

62.

63.

64,

65.

66.

If arg (2) <0, then arg (— z) —arg (2) =

(a)m (b)—m
14 T
©-7 @7
If o, oy, O, ..., 0, _ be the n, nth roots of
n=1 o,
the unity, then the value of 1=Zo B0 is
equal to
n n—1
(a) (b=
3" ix 1 3!1 y 1
n+1 n+2
©—— (===
3’1 | 1 3!1 - 1
If z  satisfies lz—11<lz+31 then

o =2z + 3 — 1 satisfies
@lo-5-il<lo+3+il

b lo-5I<lo+31

() 1, (w)>1

@larg(w—-1)I<m/2

® is a cube root of unity and » is a positive
integer satisfying 1 + 0" + ™" = 0; then n is
of the type
(a) 3m
©)3m+2

(b)3m+1
(d) None of these.

If ZZ-:-: is a purely imaginary number; then z
lies on a
(a) straight line

(b) circle b

(c) circle with radius = 1/42

(d) circle passing through the origin.

The equation whose roots are nth power of
the roots of the equation,
x' —2xcos 8+ 1=0,is given by

(a) (x + cos nQ)2 +5sin*n0=0

(b) (x—cos nE))2 +sin®n0=0

(€) ¥ +2xcosno+1=0

(d)x’ = 2xcosnB+1=0

67.

68.

69.

70.

71.

72.

Objective Mathematics

If 1z=11+1z+31<8, then the range of
values of [ z—41is

(@ (0,7 (b) (1, 8)

(©)[1,9] (d) [2, 5]

sin”! ! i (z—1) r' where z is non real, can
Lt )

be the angle of a triangle if

@Re(@=1,1,(@)=2

b)Re(@=1,-1<1I,(@) <1

(¢)Re () +1,(2)=0

(d) None of these

tan oL — i (sin 0/2 + cos 0/2)
1+2isino/2

imaginary, then o is given by

(a) nm+ /4 (b) nk — /4

(c) 2nm (d) 2nm+n/4

If z; and z, are non zero complex numbers

If is purely

such that |z, —z,1=1z; !+12, | then
(@largz;—argz, ==

(b) arg zy =arg zp

(¢) z; + kz, = 0 for some positive number k
(d) z; Z+212,<0

If z is a complex number and

a,, a,, as, by, b,, by all are real then
aiz+byz ayz+byz az+biz
biz+aiz byzt+ayz byz+azz
biz+aq bz +a, b3z + a3

(@) (@003 + bybyby)* 12 12

OIFS

(©)3

(d) None of these

Let

Z i 2 i~ 2 -isus

“T3E 0 PTNS

be three points forming a triangle ABC in the
argand plane. Then AABC is:

(a) equilateral (b) isosceles

(c) scalene (d) None of these



Complex Numbers

73.

74.

75.

76.

77.

78.

79.

80.

] g hEE

- '1+Z"|“
If 1z1=1, then ‘—1 e '_—1+Z | is cqual
to:
(a) 2 cos n (arg (2))

(b) 2 sin (arg (z))
(c) 2 cos n (arg (z/2))
(d) 2 sin n (arg (z/2))

If all the roots of z° + az +bz+c=0 are of
unit modulus, then

@lal<3 ®IblI>3
©lcl<3 (d) None of these
The trigonometric form of z = (1 — i cot 8)3 is
(a) cosec” 8. ¢ 473D
(b) cosec’ 8. ¢~ H73D
1(36 - 1/2)

3
(c) cosec” B.e
(d) cosec? 8. ¢ 24+ ™2

If 1 + 0+ o° =0 then 0 + @' is
@-o (b) - &’

© -’ (d) - o'

If lg;l<1, \;>0 for i=1,2,3,.,n and

M+M+A3+ ... +A, =1, then the value of
|}\']a]+}\'2a2+...+>\-nan|is

(@)=1 <1
©)>1 (d) None of these
Iflz +2, P=1z P+1z* then

Z Z
(@ Z—l is purely real (b) z—] is purely imaginary
2 2

2

If 2y, 25, 23, 24 are the four complex numbers
represented by the vertices of a quadrilateral
taken in order such that z; —z4=2,—2; and

_ - z T
©)z120+2,27=0 (d)amp ‘Z]—:::-—
2

amp 2 =1 ]= % then the quadrilateral is a
\2"a | £

(a) rhombus (b) square

(c) rectangle (d) cyclic quadrilateral

Let z;,z; be two complex numbers

represented by points on the circle 1z1=1
and 1 z | =2 respectively then
(a)max 12z, + 2 =4 (b)minlz;—z,1=1

© |+ HL <3 (d) None of these

81.

82.

83.

84.

85.

86.

87.

11

If oo i1s a complex constant such that
0oz” + 2+ @ = 0 has a real root then
(@oa+a=1 ®o+a=0
©oa+oa=-1

(d) The absolute value of the real root is 1

If 1z—3i1=3 and amp z € (O,%Wthen cot

(amp z) - g is cqual to

(a)i (b) 1
1

(©)-1 @-
Perimeter of the locus represented by arg
ol W—E is equal to
!,_ z—i| 4 .

3n o ST
(a) ) (b) 2

T
(c) N3 (d) None of these
The digit in the unit’s place in the value of
7139% is
(@3 (b) 4
©9 (@2

If 24, 2y, z3, 24 are roots of the equation
a0z4 + a,z3 + azz2 +azz+a,=0,
where ay, a;, a5, a; and a, are real, then
(a) 7}, 22, 73, 24 are also roots of the equation

(b) z; is equal to at least one of 7}, 75, Z3, 24
(€) =21, — 29, — 73, — 24 are also roots of the

equation
(d) None of these
Ifziz—zandlzi+2, 1= l+i then
21 2

(a) at least one of z;, z, is unimodular
(b) both z;, z; are unimodular

(c) zy. 2o is unimodular

(d) None of these

—iz

If z=x+i_vand(1)=1 , then lwl=1

implies that in the complex planc.
(a) z lies on imaginary axis

(b) z lies on real axis

(c) z lies on unit circle

(d) nonc ol these
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88.

89.

MM

If Srzjsinxd(irx) when (1=v—1) then

4n -1
EIS,is (ne N)
r=

90.

Objective Mathematics
(@0 () 1
(©)2 (d)3
Let 3—iand 2+ be affixes of two points

A and B in the argand plane and P represents

(a) —cos x + ¢ (b) cos x+¢ of the complex number z—x+iy then the
©0 (d) not defined locusof Piflz—=3+il=1z-2—11lis
For complex numbers z,=x;+iy, and (a) Circle on AB as diamcter
Ly=xy+iy, we write z;Nzy of (b) The line AB . '
¥, <xyandy, <y, then for all complex (c) The perpendicular bisector of AB
(d) None of these
numbers z with 1 N z we have ~— nis
1+z
Practice Test

120

Time : 30 Min.

1.

4.

The number of points in the complex plane
that satisfying the conditions
|z=2 =2 2(1~-+z1A+i)=41s

(a)0 (b)1

(c)2 (d) more than 2

The distances of the roots of the equation

| sin 6, | 2+ | sin 6y | 2+ | sin@3 | z+
| sin 84 | =3, from z =0, are

(a) greater than 2/3

(b) less than 2/3

(c) greater than

[ sin@; | + | sin @y | + | sinB3 | + | sin By |
(d) less than
| sin®; | + | sin@y | + | sinf3 | + | sin 6y |

2-1
3+1

The reflection of the complex number

in the straight linez (1+:i)—z (@ — 1) is

o e —1+i

(a) 9 (b) D)
te+1) -1

(c)—2 (d)1+i

Let 'S be the set of complex number z which
satisfy

logy 3 {logr s (| z |2+4 | 2z | +3)} <Othen Sis

(a)1+:
(c)g+4i

(b)3-i
(d) Empty set

5.

8.

. Letf, (@) =e

(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).

[10 x 2 =20]
Let f(z) =sin z and g(z) = cos z. If * denotes
a composition of functions then the value of
(f+ig)*(f-ig)is
b)ie™®
(i die®
If one root of the quadratic equation
A+i)x ~(T+30)x+(6+8)=0 is 4-3i
then the other root must be
(a)4+3i (by1-:
@1+ @iQ-i

2 2 2 .
o/p e2iu/p e3ioz/p eza/p

(@) ie®

then Lim f, (n)is
n— oo

(a)1 (b)-1
(©1 (d—i
The common roots of the equations
23+(1+i)22+(1+i)z+i=0 and
29981 1= 0are
(a1 (b)
© @ ™
The argument and the principle value of
the complex number ———21—2 are
4i +(1 +1)

(a)tan ' (- 2) (b) —tan” ' 2

-1{ 1} -0 140y
(c) tan f ) I (d) - tan 5
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10. If | 21 | =1, | 20 | =2, | 23| =3 and (a) 6 (b) 36
| zy+29+23 | =1then (c) 216 (d) None of these
| 92129 + 42123 + 2325 | is equal to
Record Your Score
Max. Marks
1. First attempt |
2. Second attempt |———_—_|
3. Third attempt
Answers
Multiple Choice —I
1. (a) 2. (c) 3. (c) 4. (b) 5. (d) 6. (b)
7. (c) 8. (d) 9. (d) 10. (a) 11. (d) 12. (d)
13. (¢) 14. (b) 15. (b) 16. (a) 17. (a) 18. (a)
19. (d) 20. (a) 21. (d) 22. (a) 23. (b) . 24. (b)
25. (¢) 26. (c) 27. (a) 28. (a) 29. (a) 30. (b)
31. (a) 32. (¢) 33. (b) 34. (¢) 35.(¢) 36. (a)
37.(b) 38. (d) 39.(b) 40. (d) 41. (¢) 42. (b)
43, (¢) 44, (d) 45. (a) 46. (c) 47. (a) 48. (b)
49. (b) 50. (b) 51. (b) 52. (c) 53. (¢) 54. (a)
55. (b) 56. (c) 57. (a) 58. (a) 59. (b) 60. (c)
Multiple Choice -l
61. (a) 62. (a) 63. (b), (c), (d) 64. (b), (c) 65. (b), (c), (d)  66. (b), (d)
67. (¢c) 68. (b) 69. (a), (c), (d) 70. (a), (c), (d) 71.(d) 72. (a)
73. (a) 74. (a) 75. (a) 76. (a), (d) 71. (b) 78. (b), (¢), (d)
79. (c), (d) 80. (a), (b), (c) 81.(a), (c),(d) 82.(a), (d) 83. (d) 84. (¢)
85. (a), b) 86. (¢) 87. (b) 88. (b) 89. (a)
90. (¢)
Practice Test
1. (c) 2. (a) 3. (b), (c), (d) 4. (d) 5.(d) 6. (c), (d)
7. (c) 8. (b), (¢), (d) 9, (a), (b) 10. (a)



THEORY OF EQUATIONS

§ 2.1. Quadratic Equation

An equation of the form

axt + bx + ¢ = 0, (1)

where a, b, ce cand a=# 0, is a quadratic equation.

The numbers a, b, ¢ are called the coefficients of this equation.

A root of the quadratic equation (1) is a complex number o such that aa® + bo + ¢=0. Recall that
D= b? - 4acis the discriminant of the equation (1) and its root are given by the formula.

_ —b+\D
- 2a

§ 2.2. Nature of Roots

1.

If a, b,ce Rand a=0, then
(a) If D < 0, then equation (1) has no roots.
(b) If D > 0, then equation (1) has real and distinct roots, namely,

e -b+iD . -b-D
2a 2a
and then ax +bx+c = a (X—x1) (x— X2) .(2)
(c) If D=0, then equation (1) has real and equal roots
b
Xi=xe=-5-
and then a’ + bx + ¢ =aXx-x). +(3)

To represent the quadratic ax? + bx+ cin form (2) or (3) is to expand it into linear factors.

2.

3.

4.

5.

6.

If a, b, ce Qand Dis a perfect square of a rational number, then the roots are rational and in case it
be not a perfect square then the roots are irrational.

If a, b, ce Rand p+ igis one root of equation (1) (g # 0) then the other must be the conjugate p - iq
and vice-versa. (p, ge Rand i=v-1).

It a, b, ce Qand p +Vq is one root of equation (1) then the other must be the conjugate p — Vg and
vice-versa. (where pis a rational and Vq is a surd).

If a=1 and b, ce / and the root of equation (1) are rational numbers, then these roots must be
integers.

If equation (1) has more than two roots (complex numbers), then (1) becomes an identity

ie., a=b=c=0

§ 2.3. Condition for Common Roots

Consider two quadratic equations :

(i)

ax’ +bx+c=0 and aX+bx+c =0
If two common roots then

[
e
O

fy
o
Q
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(ii) If one common root then
(ab' — ab) (bc - b'c) = (cd - ca).

§ 2.4. Location of Roots

(Interval in which roots lie)

Let f(x):ax2+bx+c=0, a,b,ce R,a>0 and o,B be the roots. Suppose
k, ki , k2 € Rand k1 < k2 . Then the following hold good :
(i) 1f both the roots of f(x) = 0 are greater than k.
h

then D> 0, f(k)>0and—2"a > Kk,

(i) If both the roots of f(x) = 0 are less than k

[

th > -— < k
en D>0, f(k)>0and 2a< ,

(i) If klies between the roots of f(x) =0,
then D> 0 and f(k) < 0.
(iv) If exactly one root of f(x) = 0 lies in the interval (k1 , k2)
then D> 0, f(kq) f(k2) < O,
(v) If both roots of f(x) = 0 are confined between k¢ and ko
then D > 0, f(k1)>0, f(k2)>0
+B

8 o
.€. k —
Le., 1<[ 2

< ko .

(vi) Rolle’s theorem : Let f(x) be a function defined on a closed interval [a, b] such that
(i) f(x) is continuous on [a, b]
(ii) f (x) is derivable on (a, b) and
(iii) f(ay=f(b)=0.Thence (a b)s.t. f' (¢)=0.
(vii) Lagrange’s theorem : Let f(x) be a function defined on [a, b], such that
(i) f(x) is continuous on [a, b], and
fiby — f(a)
T

(ii) f (x) is derivable on (a, b). Thence (a, bys.t. f' (¢) = — 7

§ 2.5. Wavy Curve Method

(Generalised Method of intervals)

Let F)=(x- a1)k1 x- az)kz (x- a3)k3 . (X—an- 1)k"“‘ (x- an)k" (1)

where ki, k2, b, ..., kne Nand a1, ag, as, ..., anfixed natural numbers satisfying the condition
aj<az<aisz...<an-1<an

First we mark the numbers ay, ay, ..., an on the real axis and the plus sign in the interval of the right of
the largest of these numbers, i.e., on the right of an. If k, is even we put plus sign on the left of a and if kn is
odd then we put minus sign on the left of an. In the next interval we put a sign according to the following rule :

When passing through the point an- 1 the polynomial F (x) changes sign if kn— 1 is an odd number and
the polynomial f(x) has same sign if k,_ 1 is an even number. Then we consider the next interval and put a
sign in it using the same rule. Thus we consider all the intervals. The solution of F (x) > 0 is the union of all
intervals in which we have put the plus sign and the solution of F(x) < 0 is the union of all intervals in which
we have put the minus sign.

§ 2.6. Some Important Forms

1. An equation of the form
(x—a)(x=b)(x-c)(x-d)=A,
where a<b<c<d b-a=d- c canbe solved
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by a change of variable.

ie., y:(X—a)+(X—b)+(x—c)+(x—d)

4

(@a+pb+c+d)
or y=x- T
2. An equation of the form
x—-ay(x-bx-0(x-d) = A
where ab = c¢d, can be reduced to a collection of two quadratic equations by a change of variable y = x + %7 :

3. An equation of the form
(X~ a)4 +(x- b)4= A
can also be solved by a change of variable, i.e., making a substitution
x-a)+(x-b
y= ( ) - ( )
4. The equation of the form
I f)+g)l=1fX)1+1gx)]
is equivalent of the system
f)g(x>0
5. An equation of the form
a®yp W
where a b ce R
and a, b, ¢ satisfies the condition f+bl=c
then solution of the equation is f (x) = 2 and no other solution of this equation,
6. An equation of the form
{Foo @
is equivalent to the equation

{F(0)9 P =109 109X \where f(x) > 0

§ 2.7. Some Important Results to be Remember

1. logd b =% loga b

2. 9929 oga f
3. g%f-¢
4. [x+n]=n+[x], ne !when[.] denotes the greatest integer.
5. x=[x]+{x}, {} denotes the fractional part of x
6. [x-+ x+l]+[x+g]+...+['x+n_1}:[nx]
n n X

J , if 0<{x}<%

7. (0= \

[x]+1,if %<{x}<1

where (x) denotes the nearest integer to x
ie., (x) > [x]

thus (1-3829)=1;(1.543)=2; (3)=3
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MULTIPLE CHOICE -l

Each question in this part has four choices out of which just one is correct. Indicate you choice of correct
answer for each question by writing one of the letters a, b, c, d which ever is appropriate.

1.

Let f(x)= a*+bx+c and fED<,
f()>-1,f(3)<—4 and a#0 then
(@a>0 (b)a<Oe

(c) sign of ‘a’ can not be determined

(d) none of these

. If ooand B are the roots of the equation

xq—p(x+1)—q=0, then the value of
o+ 20+ 1 o B2+2B+1 i

o+2a+q PB*+2B+q

(a) 2 (b)1

©)0 (d) None of these

. If the roots of the equation, ax +bx+c=0,

are of the form o/(a—1) and (o + 1)/,
then the value of (@ + b + c)2 is

(a) 26° — ac (b) b - 2ac
(c) b* — 4ac (d) 4b% - 2ac
. The real roots of the equation
Slogs(xz—4x+5) & snlivitte
(a) 1 and 2 (b) 2 and 3
(c)3and 4 (d)4 and 5

. The number of real solutions of the equation

20xP=51x1+2=0is

@0 (b)2
(c)4, (d) infinite
The number of real solutions of
X - ! =2- ; 1s
Foaq -4
(@0 (b1
©2 (d) infinite

. The number of values of a for which

(@-3a+2)x +(@ -5a+6)x+a*-4=0
is an identity in x is
(a) 0
(©2

()1
(d)3

. The solution of x—1=(x-[x]) (x-{x})

(where [x]and {x} are the integral and
fractional part of x) is

(a)xe R (b)xe R~[1,2)
©xe[l,2) dxeR~[1,2]

9.

10.

11.

12.

13.

14.

15.

16.

17

The number of solutions of 2% (D = 4'eos*!
in [- =, ®] is equal to :

(@0 (b)2

()4 (d)6

The number of values of the triplet (a, b, c)

for which
acos2x+bsin x+c=0
is satisfied by all real x is

(@2 (b) 4
©6 (d) infinite
The coefficient of x in the quadratic equation

ax +bx+c=0 was wrongly taken as 17 in
place of 13 and its roots were found to be
(=2) and (-15). The actual roots of the
equation are :

(a)—2and 15 (b)—3and-10"*
(c)—4and -9 (d)—5and-6
The value of o for which the equation

@+5) x5 -Qa+1)x+(@-1)=0
has roots equal in magnitude but opposite in
sign, is

(a) 774 (b) 1
©-1/2 d)-5
The number of real solutions of the equation

224 (V2 + 1) =(5+2V2Y"is
(a) infinite (b) six
(c) four (d) one
The equation Vx + 1 —Vx—1 =¥4x—1 has
(a) no solution (b) one solution -
(c) two solutions  (d) more than two solutions
The number of real solutions of the equation

e =xis
(@)0 » 1

(©)2 (d) None of these

If tanccandtan B are the roots of the
equation ax +bx+c=0 then the value of
tan (ot + B) is :
@b/(a-c)
(©)a/(b-c)

(b) b/(c—ay~
(d)a/(c—a)
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17.

18.

19.

20.

21.

22,

23,

24,

25,

If a,p are the roots of the equation
x +x Vo + P =0 then the values of aand B
are :

(@aa=1landf=-1

(b)ax=1andPp=-2,

(©)a=2andB=1

da=2andpf=-2

If a,f are the roots of the equation
8x*—3x+27=0 then the
[ /B + B/ Tis:
(a) 1/3 (b) 1/4 *
(c) 1/5 d) 1/6
For a # b, if the equations x +ax+b=0and
X” + bx+a =0 have a common root, then the
value of (a + b) is

(@-1. (0

©1 d)2

Let o,p be the roots of the equation
(x—a)(x—b)=c,c#0. Then the roots of
the equation (x —a) (x — B)+ c=0are :
(a)a,c )b,

(©a b, da+c,b+c

If o, are the roots of the equation

value of

Jc2 +x+1=0, then the cq'uation whose roots
are o and B’ is:

@x+x+1=0 ()’ —x+1=0

€) F*+x+2=0 (d)x*+19x+7=0

The number of real solutions of
1+l -11=€"(e"-2)is

(a)0 (b)1.

(c)2 (d)4

The number of solutions of the equation
x| =cosxis

(a) one (b) two *

(c) three (d) zero

The total number of solutions of
sinx=I1Inlxllis

(@2 (b) 4

(©)6 _ (d)8

The value of p for which both the roots of the
equation 4x* - 20px + (25p2 +15p - 66) =0,
are less than 2, lies in

(a) (4/5,2) (b) (2, =)

(c) (=1,-4/5) (d) (=== 1)

26.

27.

28.

29.

30.

31

32.

33.

Objective Mathematics

If the equation ax’ +2bx—3c=0 has non
real roots and (3¢/4)<(a+b); then ¢ is

always
(a)<0 (b)>0
()20 (d) zero

The root of the equation 2(1+1) X
—4Q2—-9)x—-5-3i=0 which has greater
modulus is

(@) (3—-5i)/2 « (b) (5-3i)/2

() (3+1i)/2 (d) (1 +3i)/2

Let a,b,ce R and a#0. If a is a root of
ax*+bx+c=0,p is a root of
a'x —bx—c=0 and O<a<p, then the
equation, a’x” +2bx +2c =0 has a root v that

always satisfies

(@) y=a () y=B
©y=@+p)/2 Da<y<h

The roots of the equation,

:x+2' 273x/(x— 1) =
(a)1—1log,3,2
(b) log, (2/3),1 »

(©2,-2
(d)=2,1-(log 3)/(log 2) e

9 are given by

The number of real solutions of the equation
cos (€ =2"+2""1s

(a)0e (b) 1

)2« (d) infinitely many

If the roots of the equation, X +2ax+b=0,
are real and distinct and they differ by at
most 2m then b lies in the interval

@@ -m’d)  (b)[d—m’ a

© (a2, a+ m2) (d) None of these

If x + px+1 is a factor of the expression
ax’ + bx* + ¢ then

(a)a2+c2=—ab (b)az—c2=—ab

(c) a-ct=- bg (d) None of these

If a,b,c be positive real numbers, the

following system of equations inx, y and z :
.1—2 1
e

a

2
;l._

2
a

[‘w
[ S >

1

Q‘Nrf.w s
.|_

nulb'u °~|‘NN
1] i
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34.

35.

36.

37.

38.

40.

2

[

2
+?+;—2=1,has:

QN|>-<

(a) no solution

(b) unique solution

(c) infinitely many solutions

(d) finitely many solutions

The number of quadratic equations which
remain unchanged by squaring their roots, is
(a) nill (b) two ¥

© fogr (d) infinitely many.
If_a<0, the positive root of the equation
x =2alx—al-3a"=0is

@aE=1-v6) (®a(l-V2)®
©a@-1+V6) (da(l+vV2)

If aand B are the roots of ax* +lbx+c= 0,
then the equation
ax* - bx x-D+c@x- 1)2=O has roots

(el B D Fgibecin 1P

l-a’1-B a ' B
o B a+1 B+1
OFFT Fate @G
The solution of the equation
3198 4 3x°83 = 2 i5 given by
(a) 310g2 a (b) 3 log, a
(c) 2 (d) 275!

If o, P,y 8 are the roots of x*+x*+1=0
then the equation whose

roots are o, [32, 72, 8% is

@) @ -x+1)2=0 (b) (2 +1+1)2=0
©x*-2+1=0 @xX-x+1=0

Given that, for all x € R, The expression

- 2
x.,_ﬁ lies between L and 3, the value
X +2x+4 3
between which the expression
9.3%+63°+4
5 . liesare
9.3%-63"+4 "
(a)3"'and 3 (b)-2 and 0
(c)-land1 (d) Oand 2

The value of\/7+\/7— YT+V7 = s

1S

(@5 (b) 4

41.

42.

43.

4.

45.

46.

47.

48.
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(©)3 @32
If x" +x+1 is a factor of ax +bx +cx+d
then the real root of ax’ + bx* + cx+d=01is

(a)—d/as (b)d/a

(c)a/d (d) None of these

x5 5 implies

(@) x € (0, =) (b)xE[O,l U (5, =)
5 &

(©)xe (1,e0) dxe(l,2)

The values of x which satisfy the eqattion
V(5x2 = 8x +3) = V(5x* - 9x + 4)
=V(2x* - 2x) —=N(2x* = 3x+ 1) are

(a) 3 (b)2
(©) 1q o
The roots of the equation
B b
(@+Vb)* "B +(@-Vb)* "*=24, where
a’—b=1are R
(a) £2,£V3 (b)£4,+V14
©) 3,5 (d) 6, £ V20
The number of number-pairs (x,y) which
will satisfy the equation
x2—xy+y2=4(x+y—4) is
@1 « (b)2
(©)4 (d) None of these
The solution set of ‘the equation
log, 2 log,, 2 =log,, 2 is
%2 w{g.2]
) { ZII , 2? } (d) None of these
For any real x the expression
2 (k - x) [Vx* + k*] can not exceed
(a) k* (b) 2k’s
©) 32 (d) None of these
2
The solution of | —— | + | x| =——is
x-1 Ix-1i
@@x>0 b)x>0
{c)xe (1, ) (d) None of these

. The number of positive integral solutions of

2 3 4

x (3x—s4) (x—22 <0is
x=-5"2x-7)

(a) Four (b) Three
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(c) Two (d) Only one (c) Three (d) Four
50. The number of real solutions of the equation 56. For the equation | x —2x—3|=b which
= ] == 35 2. statement or statements are true
=—3+x--x"1is :
1G (a) for b < 0 there are no solutionsa
(a) None , (b) One (b) for b =0 there are three solutions
(c) Two (d) More than two (c) for 0 < b < 1 there are four solutions
" . 2 = i
51. The dmation x4 ] [eaen@+z=x)_ (d) for b= 1 there are two sol}ltlons
(e) for b > 1 there are no solutions
(x—3) x| has
. ; (f) None of these
(a) Unique (b) Two solutions 57 1f v=2 3213 2N+5. th -
(c) No Solution (d) More than two - Ly Al g, 2 [x—2] 5, eyl
3 ([x] denotes the integral part of x)
52 If xy=2(x+y),x<yandx,ye N, the @ 10 (b) 15
number of solutions of the equation ~
(a) Two (©) 12 (d) None of these
) Thrceﬁi 58. If3 o, B,y are the roots of the equation
(c) No solutions X +ayx +ayx+a,=0, then
(d) Infinitely many solutions (1-0®(1-PpH -7 isequal to
53. The number of real solutions of the system of (@) (1 +a,)* — (ap+a) ¢
cquations _ ] (b) (1 +ap)*+ (ap+ )
x=2 D 2x2,z— 2 5 18 © (1-a))*+(ap-ay)’
1+z 1+x 1+y (d) None of these
gy (b) 2 59, The roots of the equation
'3 ()4 G- +@2-x"=(5-2x" are
54. The number of negative integral solutions of
5 N (a) all real
x.2x+l+2|x—3|+2=x2 2|x—3l+4+2r Jis . ;
: (b) all imaginary.
(a) None ,, (b) Only one (c) two real & two imaginary
(c) Two (d) Four (d) None of these
55. If a be a positive integer, the number of 60. The number of ordered 4-tuple
values of a satisfying : x, y, 2, w) (x, ¥, 2, w e [0, 10]) which
e P ( cos x 3 satisfies the inequality
J a —4——+ 4 COsx 5 A : a
0 25"1 X 3C05 y 45"’1 F4 SCOS w > 120 lS
+asinx—20cosx | dx<-% is (@0 (b) 144
3 (c) 81 (d) Infinite

(a) Only one (b) Two i

MULTIPLE CHOICE -l

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

62. Let f(x) be a quadratic expression which is
positive for all real x.
If g (x) =f(x) = f" (x) +f”(x), then for any real x,
(@) g(x)>0 (b)gx)>0
(c)g(x) <0 Degx)<0

61. The equation

x[(log,x) —=(9/2)logy x + 5] ='3 \/3_1'!85

(a) at least one real solution

(b) exactly three real solutions
(c) exactly one irrational solution
(d) complex roots
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63.

64.

65.

66.

67.

68.

69.

70.

71.

For a>0, the roots of
log,. a + log, awy log,% a' =0, are given by
@a 4/3 by a 3/4

Y% 172 @ a’

The real values of A for which the equation,

3¢ +x =Tx+A=0 has two distinct real
roots in [0, 1] lie in the interval(s)

the equation

(@(=2,0 (b) [0, 1]
(©)[1.2] (d) (= oo, e2)
If o is one root of the equation

4x*+2x—1=0. then its other root is given
by

(a) 40° — 30t (b) 4’ + 3
(c)a—-(1/2) (d)—a-(1/2)
The roots of the equation,

(x2 + 1)2 =x (3»x2 + 4x + 3), are-given by

(@ 2-V3 (b) (= 1+iV3)/2
(©)2+3 @ (-1-iv3)2
If 2a+3b+6c=0(a.b.ce R) then the

quadratic equation ax” + bx + ¢ =0 has

(a) At least one in [0, 1}

(b) At least one root in (-1, 1]

(c) At least one root in [0, 2]

(d) None of these

Let F(x) be a function defined by
F(x)=x—-[x],0£x e R, where [x] is the
greatest integer less than or equal to x. Then

the number of solutions of
F(x)+ F(1/x)=11s/are

(a)0 (b) infinite

©1 (d)2

The largest interval in which
TP+t —x+1>0is

(2) [0, =) (b) (—=. 0]

(€) (— o0. ) (d) None of these

The system of equation lyv—11+3v=4

x—Ilyv—11l=2has

(a) No solution (b) A unique solution

(c) Two solutions  (d) More than two solutions
If AcGandH are the Arithmetic mean.
Geometric mean and Harmonic mean
between two unequal positive integers. Then
the equation Av —1Glx—H=0has

(a) both roots are fractions

(b) at least one root which is negative {raction

72.

73.

74.

76.

77.

78.

79.

21

(c) exactly one positive root
(d) at least one root which is an integer

If 0<a<b<c, and the roots-a, B of the
equation ax +bx+c=0 are non real
complex numbers, then

@lal=Ipl b)lal>1

©IBl<l (d) None of these

If 5{x}=x+[x]and[x]—{x} =% when

{x} and [x] are fractional and integral part of
x then xis

(a)172 (b) 3/2
(c)52 )72
If o, B,y are the roots of the equation
X—x-1= 0, then the value of © [% ]is
(a)—3 b)-5
) -7 (d) None of these

+ If ¢>0 and the equation 3ax’ + 4bx+¢c=0
has no real root, then
@22a+c>b (b)a+2c>bh
(©Y3a+c>4b da+3c<b
The solutions of the equation

1142143+ +(x—1D!+x! =k and
ke Iare

@0 b1
(©2 @3
If a,B be roots of x*—x—1=0 and

A,=0"+p"then AM.of A,_,and A, is

(@) 24, 0 1724, 44
(©2A4,_9 (d) None of these
If abceR and the equality

ax” — bx + ¢ =0 has complex roots which are
reciprocal of each other then one has

(@ 1bl<ial b Ibl<lcl
(©da=c db<a
If a.b. ¢ are positive rational numbers such

that a>b>c¢ and the quadratic equation

(a+b—Zc).\':+(b+c—2a)x+(c+a—2b)=0

has a root in the interval (— 1, 0) then

@b+c>a B c+a<2b

() Both roots of the given equation are rational

(d) The equation ax’ + 2bx + ¢ = 0 has both
negative real roots
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80. Let S be the set of values of ‘a’ for which 2 (@)x —x+1=0 b X +3x+9=0
lie between the roots of the quadratic ©X+x+1=0 (d)r*-3x+9=0
eguation x +(a+2)x-(a+3)=0then §is 86. The solution set of (x)* + (x + 1)° = 25, where
given by (x) is the nearest integer greater than or equal
(@) (==, -5) (b) (5, =) to x, is
(c) (o, = 5] (d) [ 35, ) (a) (2, 4)
81. The values of a for which the equation B [=5-4U[23)
2 (logs x)* = Ilogs x| +a=0 possess four (©)[-4.-3)V[3,4)
real solutions (d) None of these -
X X X
(a)_2<a<0 (b)0<a<% 87. IfO<X<10003“d|i§'i|+|:§j|+|:§]_§1‘
(c)0<a<5 (d) None of these where [x] is the greatest integer less than or
82. How many roots does the following equation equal to x, the number of possible values of x
possess ? 1
3 e =1 (a) 34 (b) 33
: T) 2‘ (c) 32 (d) None of these
@ (b) 88. Ifsin"0+cos"8>1,0<8<n/2,then
Sx @4 @xe(2=)  (B)xe (-w,2]
. 2 a)xe [2,00 X € (—oo,
83. The equation Ix.+lIIx—.lI—a —2a-3 ©xel-1,1] @ xe[-2, 2]
can have real solutions for x if a belongs to 3
(@) (= 00, — 1] U [3, o) (b) [1 =5, 1 + V5] 89. If o, B are roots of 375 x" —25x—2=0 and
(c)[1=V5,=1] U [3, 1 + V5] (d) None of these o' +PB'then Lim % sis
84. If q, b, ¢ are rational and no two of them are n—es r=1
equal then the equations
9 S, . (@) (b)
b-c)x"+(c-a)yx+a—-b=0 116 12
and a(b—c)x3+b(c—a)x+c(a—b): (c)ﬁ (d) None of these
(a) have rational roots %0 ) oA 5
(b) will be such that at least one has rational roots * The equation x” +a'x + b" =0 has two roots
(c) have exactly one root common each of which exceeds a number c, then
(d) have at least one root common (a) a >4b?
85. A quadratic equation whose roots are ®E+dc+b*>0
2 2
X7 and B , where o, B, v are the roots (©=-ar/2>c
o o (d) None of these
ofx +27=01is
Practice Test
MM: 20 Time : 30 Min.
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).
[10 x 2 = 20]
1. Let a, B,y be the roots of the equation (¢)a, b, c (da+d,b+d,c+d
(x-a)(x-by(x—c)=d,d#0, then the 2. If one root of the equation
roots of Fos Eduation x> -2 (1 +i)x+2-i=0is (3—i), then the
x-a)x-P)x-7)+d=0are other root is
[RaRoi U0 (a) 3+i ®)3+-1
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(o) -1+ -1-ie» 2c0529x3+2x+sin26,then

3. In a quadratic equation with leading =
coefficient 1, a student reads the coefficient (a)8=nmr,nel b)8=nn+7,nel
16 of x wrongly as 19 and obtain the roots T
are —15 and —4 the correct roots are (©8=2nm,nel (o= % ,nel
(a) 6. 10 » (b)-6,-10+ “1

8. If o,B,y are the roots of the cubic

(c)-17,-9 (d) None of these 3 9
4. The number of solutions of | [x] -2x | =4, L udx +’.;— 0, ;hen iae valueiof 1'12(0( -P=
where [x] denotes the greatest integer <x, (a)-(27g +4r") (b)-(27g+4r")
is : ©-27r" +4¢>) (@) - @27r+4¢D)
(a) Infinite (b) 4 9. The number of real roots of the equation
(©) 3=_ ,(d) 2 . . \ X +x’+2x+sinx=0in [~ 2r, 27] is (are)
5. The interval of x in which the inequality (a)
2 a) zero (b) one,
5l/Alog =, 5175 logs x (c) two (d) three
@) 0,5 25 (b) 1525 =) 10. Thle .nuxr.lber of solutions of the the
(cbothaandb  (d) None of these following inequality 2
6. The solution set of the equation g l/sin x; gl/sin x5 4 1/sin x, ) 178 %, s
@+1)2+x-17°= @-1%+ [+ 1% where x, e (0. 2m fori=2.3...,nis
where ixi and (x) are the greatest integer (a1l
and nearest integer to x, is (b) 2"~ 1-
(a)xe R (b)xe N ,
(dxel @xe@ (c)n

. . . .
7. If 2 + i+ 1¥imver fictorof (d) infinite number of solutions

Record Your Score

Max. Marks

1. First attempt L ]

2. Second attempt [ I

3. Third attempt unust be 100% l

Answers
Multiple Choice —1

1. (b) 2. 3. 4. (b) 5.0 6. (D
7. (b) 8. (c) 9. (c) 10. (d) 11. (b) 12, (O
13. (d) 14. (a) 15. (a) 16. (b) 17. (b) 18. (b
19. (a) 20. (¢) 21. (a) 22.(b) 23. (b) 24. (O
25. () 26. (a) 27. (a) 28. (d) 29. (d) 30. ()
31.(b) 32.(c) 33.(d) 34. () 5. 36. ()
37.d) 38. (b) 39. (b 40. (c) 41. (2 42. (b
43. (©) 44, (b) 45, (a) 46. (a) 47. () 48. (&)
49. (b) 50. (a) 51 (©) 52, (a) 53. (@ 54. (2

55, 56. (2) 57. (b 58. () 59. (¢) 60. (b)
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Multiple Choice -1l

61. (a), (b), (c)

62. (a), (b)

66. (a), (b), (c), (d)

71. (b), (c)
77. (b)
83. (a), (c)
89. (b)

Practice Test
1. (¢)
7. (a)

72. (a), (b)
78. (a), (b), (c)
84. (a), (c)
90. (a), (b), (c)

2. (d)
8. (c)

63. (a), (c)
67.(a,b,c)
73. (b)

79. (b). (c), (d)
85. (c)

3.(b)
9. (b)

Objective Mathematics

64. (a), (b), (d) 65. (a), (d)

68. (b) 69. (c) 70. (b)
74. (c) 75. (c) 76. (b), (d)
80. (a) 81. (b) 82. (d)
86. (b) 87. (c) 88. (b)
4. (b) 5. (c) 6. ()

10. (b)



SEQUENCES AND SERIES

§ 3.1. Arithmetic Progression (A.P.)

(i) If a is the first term and dis the common difference, then A.P. can be written as
a,a+d a+2d ..,a+(n-1d,...
nth term : Th=a+(n-1)d=1 (last term)
where d=Tp-Th_1
nthterm fromlast 74 =/-(n-1)d

(i) Sum of first nterms : Sp= g [2a+(n-1)d]

n
—é-(a+l)

and Th=8n-5n-1
(iii) Arithmetic mean for any n positive numbers ay, az, as, .... anis
AM alta+as+....+an

n
(iv) If narithmetic means Ay, Az, A3, ,‘An are inserted between a and b, then
Ar=a+ b;f Jr, 1<r<nand Ao=a, An+1=0b.

§ 3.2. Geometric Progression (G.P.)

(i) If a is the first term and r is the common ratio, then G.P. can be written as
a, ar, ar, ar, ar', ...a’""" 1, ...

nth term : To=ar"~ "=/ (last term)
where r= Tn

Tn-1
nth term from last Ti = rn—!—

(i) Sum of first nterms :
_arAy

Sy 1 ifr>1

and Sr=2el) g e
A-n
Sp = an if r=1

Sum of infinite G.P. when | r( < 1
fe. —-1<r<1

S.=—— (rl<?)

| R
(i) Geometric mean for any n positive numbers by, by, b3, ...., bnis
G.M. =(bibobg ... bn)V’7
(iv) If ngeometric means Gi, Gg, ..., Gnare inserted between aand b then
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r
b n+
Gr=a(; ,Go=a,andGn+1=b
(v) To find the value of a recurring decimal : Let X denote the figure which do not recur, and suppose
them x in number; let Y denote the recurring period consisting of y figures. let R denote the value of
the recurring decimal;

then R = 0 XYYY....;
s, 10 R = X-YYY...;
and 10°"Yx R = XY - YYY...;

therefore by subtraction
_ XY-X
(10**Y - 10%

§ 3.3. Arithmetic-Geometric Progression (A.G.P.)

(i) f a is the first term, d the common difference and r the common ratio then
a(a+dyr(a+2d A ...@+(n-1a "1, ... isknown as A.G.P.
nhtermof AG.P.: Th=(@a+(n-1)a) /"
(i) Sum of first nterms of A.G.P. is
a_ dr(1-/""" [a+m-1d]/"
Sn= + — —
(1-n (1 - n® a-n
(iii) Sum upto infinite terms of an A.G.P. is

__ =2 dr

T0-n Ao

rict)

§ 3.4. Natural Numbers

We shall use capital Greek letter X (sigma) to denote the sum of series.

n

0} Z1r=1+2+3+4+....+n=ﬂ(n2—+12=);n
r=

(i) 5:'1r2 = 124224324 4P = w - TP
r=

2
n
iy T r3=13+23+33+....+n3=[L2+12:l —[ZnP = =P
(iv) Ta=a+a+a+..nterms = na.
Note : If nth term of a sequence is given by Tp = an® + brn? + cn+ d, then

n n - n N n n
Sp=X Tr=a X r+b X r+c I r+X d
r=1 r=1 r=1 r=1 r=1

§ 3.5. Method of Differences

If the differences of the successive terms of a series are in A.P. or G.P., we can find nth term of the
series by the following method :
Step (I) : Denote the nth term and the sum of the series upto n terms of the series by Tpand S,
respectively.
Step (ll):  Rewrite the given series with each term shifted by one place to the right.
Step (Ill) :  Subtracting the above two forms of the series, find Th.
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§ 3.6. Harmonic Progression (H.P.)

(i) Ifthe sequence ay, a, as, -..., apare in H.P. then A , .3 , B 1 are in A.P.
a a an
nthterms: Tn = 1 =
1 1 1
—+n-1)| ———
a a a
a az

3 a+(n-1)(a1 - az)
(i) Harmonic mean for n positive numbers a1, az, a3, ..., anis
.71 4 i R PR,
H n[a1 ag"'"'an_
(i) If n Harmonic mean Hi, Hz, Hj3, ..., Hn are inserted between a and b, then
1_1 __(a=b
H= a+ rd where d (n+1) ab
Theorem : If A, G, H are respectively A.M., G.M., HM., between a and b both being unequal and
positive then
(i) G2 = AH

(i) A> G> H. and every mean must lie between the minimum and the maximum terms. Note that
A = G = Hiff all terms are equal otherwise A> G > H.

MULTIPLE CHOICE -1

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

. 1
1. If a,b,c are in A.P. then A 5. If the sum of first n positive integers is £

5
1 1 afeid times the sum of their squares, then n equals :
Ve +Va 'Va +b ; (a)5 (b)6
(a) A. P. (b)G. P. ©7 d)8
(c) H.P. (d) no definite sequence

6. The interior angles of a polygon are in A. P.

. If a,b,c,d, e,f are in AP, then (e—¢) is
equal to:
(a)2(c-a) (b)2(d-5b)
©2(f-a) (d)2(d-c)

. If logs 2, logs (2° = 5) and log; (2% - 7/2) are
in A.P., then the valuc of x is :
(a)2 (b)3
(c)4 (d)5

. If the ratio of the sums of m and n terms of an
AP, is m nz, then the ratio of its mth and
nth terms is :
(@Ay(m-1:(n-1)
b)y2m+1):2n+1)
©€@m-1):2n-1)
(d) none of these

the smallest angle is 120° and the common
difference is 5°. Then, the number of sides of

polygon, is :
(@5 (b)7
©9 (d) 15

. If a,b,c are in AP. then thc cquation

(a—b)x2+(c—a)x+(b—c)=0 has two
roots which are :

(a) rational and equal

(b) rational and distinct

(c) irrational conjugates

(d) complex conjugates

. If the sum of first n terms of an AP. is

(Pn+ an), where P, Q arc rcal numbers,
then the common dilference of the AP, is
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10.

11.

12.

13.

14.

15.

16.

(@P-0 (byP+Q
()20 (d)2P
n n
If _n-al+—bn_| is the A.M. between
a +b
a and b, then the value of n is :
(a)—1 )0
() 12 1

Given two numbers a and b. Let A denote
their single A.M. and S denote the sum of n
AM.’s between a and b then (S/A) depends
on:

(a)yn,a, b b)n,a
©nb (d) n only
If x, 2x+2),(3x+3),... are in G.P., then

the next term of this sequence is :

(a) 27 (by—-27

(c) 13-5 (d)-135

If each term of a G.P. is positive and each
term is the sum of its two succeeding terms,
then the common ratio of the G.P. is :

(a)|\/— I\J

\/—+1' (d)(
) \

The largest interval for which the series
I+ @=D+&=-17+...

1:\/5_"
()—t -

ad inf. may be

summed, is :
(a)0<x<1 b 0<x<?2
©-l<x<l d-2<x<2

Three numbers, the third of which being 12,
form decreasing G.P. If the last term were 9
instead of 12, the three numbers would have
formed an A.P. The common ratio of the G.P.
1S

(@) 173 (b)2/3

(c) 3/4 (d) 4/5

The coefficient of x* in the product

x=Dx=3)...(x=99) is

(@) - (b) 1

(c) 2500 (d) None of these

50 49 n

If (1-:05)™ = 11-658, then Zl (1-05)" equals :
n=

(a) 208-34 (b)212-12

(¢)212-16 (d)213-16

17.

18.

19.

20.

21.

22.

23.

24,

Objective Mathematics

If a, b, c arc digits, then the rational number
represented by O-cababab ... is

(a) cab/990

(b) (99¢ + ab)/990

(©) 99c¢ + 10a + b)/99

(d) (99¢ + 10a + b)/990

If log, (a+b)+log,(c+d)=4. Then the

minimum  value of the expression
a+b+c+dis

()2 (b4

(c)8 (d) None of these

The H. M. of two numbers is 4 and their A.

M. and G. M. satisfy the relation
24 + G = 27, then the numbers are :

(a) -3 and 1 (b) 5 and =25

(¢)5and 4 (d)3and 6

If = n =55 then £ n’ s equal to

(a) 385 (b) 506

(c) 1115 (d) 3025

The natural numbers are grouped as follows :
{1}, 12, 3, 4}, {5,6,7, §, 9}, ... then the first
element of the nth group is :
(a) n =1 (b) o+ 1
© G- 1% -1 @ (n—-1)°+1
A monkey while trying to reach the top of a
pole of height 12 metres takes every time a
jump of 2 metres but slips 1 metre while
holding the pole. The number of jumps
required to reach the top of the pole, is :
(a)6 (b) 10
() 11 (d 12
The sum of the series
l.n+2. (n-D+3. (n—-2)+...+nlis:

n(n+1)(n+2) n(n+1)(n+2)
(a) - ()] 3
nn+1)2n+ 1) o+ DCn+1)
()

6 3

If p, g. r are three positive real numbers are
in AP, then the roots of the quadratic

cquation : prz +gx+r=0 arc all real for :

(@) L 7’>4\/3 (b) <4V3

(yall pand r (d)nop and r
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25.

26.

27.

28.

29.

30.

a+bx b+cx c+dx

If Pl i e (x#0), then
a, b, c,darein

(a) AP. (b)G.P.

(c)H.P. (d) none of these

Two AM:s A; and A; ; two GMs G, and G,
and two HM.s H,and H, are inserted

between any two numbers : then H| "y 1!
equals

(@) A7 +A7] 0 G +G,!

©) G1Gy/(A1+ Ay () (A} +A)/G, G,
The sum of the products of ten numbers
+1,+2,+3,£4, x5 taking two at a time is
(a) =55 (b) 55

(c) 165 (d)-165

Given that n arithmetic means are inserted
between two sets of numbers a, 2b and 24, b,
where a, b€ R. Suppose further that mth
mean between these two sets of numbers is
same, then the ratio, a : b equals
@n-m+1:m (G®yn—-m+1:n
C©ym:n-m+1 dn:n-m+1.

One side of an equilateral triangle is 24 cm.
The mid points of its sides are joined to form
another triangle whose mid points are in turn
jointed to form still another triangle. This
process continues indefinitely. The sum of

the perimeters of all the triangles is

\A
\
/ 0\

b1

24cm.’/ 12em \; 24cm

/
/12cm 12cm\
\
\/ .

24cm
(a) 144 cm (b) 169 cm
(c)400 cm (d) 625 cm
If Ia—+abb , b, 1b_+bCC are in A.P., then a,% , ¢
are in
(a) AP. (b) G.P.
(c)H.P. (d) None of these

31.

32.

33.

34.

35.

36.

37.

29
If a|, a5, =5, ... are in H.P. and
@ g 2% 93
fly= Z a—apthen v oy 5@yt
ay
f(_) are in
(a) A.P. (b) G.P.
(c)H.P. (d) None of these
The sixth term of an A P. is equal to 2. The

value of the common difference of the A.P.
which makes the product a,a4a5 least is given

by

(@) % OF,
(c)% (d) None of these
The solution of logyg x + log*5 x +log*s

+...+logzx=361s
(a)x=3 by x=4+3
(c)x=9 (d)yx=V3
If ay, a5, a3, .., a, are in H.P. then

ad a;
atar+..+a, a+a+..+a,’
a, :

Tal +a,+...+a,_ arein
(a) A.P. (b) G.P.
(c)H.P. () A.GP.

If the arithmetic progression whose common
difference is none zero, the sum of first 3n
terms is equal to the sum of the next n terms.
Then the ratio of the sum of the first 2n terms
to the next 2n terms is

1 2
(a) 5 (b) 3
(©) % (d) None of these

Let a, b, ¢ be three positive prime numbers.
The progression in which Va, vb, vc can be
three terms (not necessarily consecutive) is

(a) A.P. (b) G.P.

(c)H.P. (d) None of these

If n is an odd integer greater than or equal to
1 then the value - of
n==1P+m=-2 =+ =1 s
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38.

39.

40,

41.

42,

(n+1Y 2n-1)
,4
(n-1)Q2n-1)
® o e
© (n+1) 4(2n+ 1)

(d) None of these
If the sides of a right angled triangle form an
A_P. then the sines of the acute angles are

(a)

OER: CRER
{5~ V5 +1

<>\/ L %

1
(d) 2 "5
The sum of n terms of the series
1242224324242+ 5% +26%+ ... is
n_(_n_zﬂ when n is even. When #n is odd, the
sum 1s

n n(nt+1) nn’-1

(c)2 (n + 1)‘. (2n + 1) (d) None of these

The coefficient of x* 2 in the polynomial
x-DxE-2)(x=3)...(x~n)is
n(n +2)(Bn+1)
(@ 24
2
nn" =1)(Bn+2)
®) 24
2
nn"+1)(Bn+4)
© 24
(d) None of these
Let {a,}] be a GP. such that
a 1
— =-—and a, + a: = 216. Then g, =
ag 4 3
(a) 12 or 1(7)—8 (b) 10
54
(¢)7or el (d) None of these
If <a,> is an AP. and

ay+as+a;+...+a= 147, then
a+ag+a;+ag=
(b)98
(d) None of these

(a) 96
(c) 100

43.

44,

45.

46.

47,

48.

Objective Mathematics

The sum to infinity of the series,

4 1° £ 1V
I+2|1—— |+3]1—-— +.

L n \ |
@n' ) n(n+1)
©n| 1+ L T (d) None of these

n

If a;, a5, ..,a, are n non zero real numbers

such that
2

(a$+a§+ +a:_1) (a§+a§+ -t ay)
<(@qa,+aaz+...+... +a,,_1a,,)2
then a,, a,..., a, are in

(a) AP (b) G.P.

(c) H.P. (d) None of these

The cubes of the natural numbers arc
grouped as 13, (2%, 3%, (4%, 5%, 6%, ... then
the sum of the numbers in the nth group is

(a) % n (n2 +1) (n2 +3)

Ok l n (n*+ 16) (n* + 12)
(c) (n +2) (n +4)

(d) None of these

Ifx—nEOa ’y=n§0b ,Z=n§06

where a, b, ¢ are in A.P. such that
lal<1,Ibl<landlcl<1,

then x, y, z are in

(a) A.P. (b) G.P.

(c)H.P. (d) None of these

Let a, be the nth term of the G.P. of positive

100 100
numbers. Let Zl a,, = o and Zl as._1 =,
n= : n=

such that o # B, then the common ratio is

(a) o/ (b) B/
(c) Vo/B (d) vp/a
If @, =0 and q, a,, a3, .., a, are real numbers

such that la,1=la,_; + 1l for all i then the
Arithmetic mean of the numbers a,, ay, .., a,
has value x where

(ayx<-1 by x<-

[N SEE

(c)x>—% (d)x=-
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49,

50.

51.

53.

54,

SS.

If a\. ay, a4 (a; > 0) are in G.P. with common
ratio r, then the value of r for which the
incquality 9a; + 5a; > 14a, holds can not lie

in the interval
9
(@) 1, <o) (b)[l’s]
) ] ]

(c)[g‘l] <d>[

\O |th

The coefficient of x** in the expansion of
G- (*=2)(=3) ... 6P =20)is
(a) -35 (b) 21
()13 (d) 15
If the sum of n terms of the series
1 + 1+2+3 .
F+ 113+§3 + 13_}’23_}’33+ ... is S. then S,
exceeds 199 for all n greater than
(a) 99 (b) 50
(c) 199 (d) 100

. The numbers 325721 14 3%-28n2% g5
first three terms of an A.P., its fifth term is
equal to
(a) =25 (b)-12
(c) 40 (d) 53
If 0-2 7, x, 0-7 2, and H.P., then x must be

(a) rational (b) irrational

(c) integer {d) None of these

In a sequence of (4n+1) terms the first
(2n+1) terms are in A.P. whose common
difference is 2, and the last (2n + 1) terms are
in G.P. whose common ratio is 0-5. If the
middle terms of the A.P. and G.P. are equal
then the middle term of the sequence is

(@

i 22n+1

7

-1
n. 2n +1
% 24
©)n?2"
(d) None of these
If a,a,aya,,..,a,b are in AP. and
a, g1, 82 &3 - 8 b are in G.P. and £ is the
H. M. of a and b then

56

57.

58.

59.

60.

31
Gt Bty Gt dns
8182n 82821 8n8n+1
is equal to
{_a)% (b) 2nh
(c) nh )RS
h
It is given that —1—+i+—+ to m——4
Ml bepid o 90

1 1 :
then —+—+—+ ... to oo is equal to
1473 5

<a>§—; (b)f—;
08 O
LetS:§+£+ R 2,1°2f , then
(a) SI%‘?SS

CREE=

(0)5=%

@s=-22

If sin 8, V2 (sin 8 + 1), 6 sin O+ 6 are in G.P.
then the fifth term is

(a) 81 (b) 82V2
(c) 162 (d) None of these
If ln(a+c),In(c—a),In(a-2b+c) are in

AP, then

(a)a, b, carein AP,
(b) a2, b2, c?arein A.P.

(¢)a, b, c are in G.P.

(d) a, b, c are in H.P.

Let g;, a5, as, ... be in an A.P. with common
difference not a multiple of 3. Then
maximum number of consecutive terms so
that all are primes is
(a)2

(©5

(b)3
(d) infinite
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MULTIPLE CHOICE -l

Each question, in this part, has one or more than one correct answer(s). For each question, write the letters
a. b, ¢, d corresponding to the correct answer(s).

61.

62.

63.

64.

65.

66.

67.

If tan” 'x,tan y, tan~ 'z are in AP. and
x,y, z are also in A.P. (y being not equal to 0,
1 or —1), then

(a) x, y, zare in G.P.

(b) x, y, zare in H.P.

©x=y=z

@ =) +0-2"+(@-0"=0

If d,e,f are in G.P. and the two quadratic
ax’ +2bx+c=0
dx’ +2ex + f=0 have a common root, then

equations and

(a)é,ﬁ,zarein H.P.
a' b’

(b) % : % ,'gare in G.P.

(c) 2dbf = aef + cde

(d) b? df= ace*

If three unequal numbers p, g, r are in H.P.
and their squares are in A.P.; then the ratio
pig:ris

(@)1-vV3:-2:1+v3

(b)1:42:-+3

)1:- V2 N3

(1+v3:-2:1-+3

For a positive integer n, let a(n)=1+1/2
+1/3+1/4+...+1/(2"=1) then

(a) o (100) < 100  (b) o (100) > 100

() (200) <100  (d) o (200) > 100

The pth term 7, of an H.P. is g (p + ) and gth
term T, isp (p+q) whenp > 1, g > I then

@ T, 4=prq b T,=p+gq

©) Tpsy>Tpy D) Tpy> Ty

If the first and (2n — 1)th terms of an A.P., a
G.P. and a H.P. are equal and their nth'terms
are a, b and ¢ respectively, then

(aya=b=c b)a+c=b
©a>b>c (d) ac = b

If a, b, ¢ be three unequal positive quantities
in H.P. then

(@) a'® + ' > 2p'®

(b)a’ + ¢’ > 2b°

68.

69.

70.

71.

72.

73.

Objective Mathematics

©a+c>2°

() a*+ ¢ > 2b*

The sum of the products taken two at a time
of the numbers 1,2, 2%, 2%, .,2"" % 2" ' is

" 1
(a)%E“"+§ (b)fzz"—z"+—;
2
glom 1 Lom on, 2
(L)3~ -3 (d)32 2+3

The sum of the infinite terms of the sequence
5 9 13

-+ + +...18:
3272 72112 11215
1 |
@7g ® 36
1 1
©34 @7z
The sum of n terms of the series
1 1 1

1234 23457345611
n(n +6n+11)
@R+ D) (+2) (nr3)
w46
18(n+1)(n+2)(n+3)
1 1
18 3(m+1)(n+2)(n+3)

1 1
(d)g_Z(n+l)(n+2)(n+3)

(b)

(©

Let a, b, ¢ be positive real numbers, such that
bx2+(‘J(a+c)2+4b2)x+(a+c) >0Vxe R,
then a, b, ¢ are in

(a) G. P. (b) A. P.

(c)H. P. (d) None of these
1+ L4324 33+ ... 10 10 terms,

the sum is :

1390 1790
@ O
(©) 19990 (d) None of these

The consecutive odd integers whose sum is
2 2
45" - 21" are :
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(a) 43,45, ...,75 (b)43,45,...,79
(c)43,45...,85 (d)43,45,...,89
74. If <a,> and <b,> be two sequences
given by aq,= (.r)mu + 0,)1/2 and
b, =(x)]/: —(y)l/2 for all ne N then
a1a,ay...4a,is:
O () =2
b, b,
2,2 2 g
X +y x =y
(©) (d)
bﬂ b"
75 1£13+23%+33%+ . +n3"
= (Zn;14)3Lb then (a, b) is :
(@) (n-2,3) (b) (n—-1,3)
(©) (n, 3) (d)(n+1,3)

76. If x, I x+11,1x—11 are the three terms of an
A.P. its sum upto 20 terms is :

(@a)90or 175 (b) 180 or 350
(c) 360 or 700 (d) 720 or 1400

77. If n, ‘”Toznz,zpf‘ are in G.P. then the

value of n is :
(a)3 (b) 4
(c)2 (d) non existent

nn+1)(n+2)(n+3)
8

denotes the rth term of a series, then

78. If T 1=
r=1

Liiintsmeigs.

n—se r=11,

@) )
OF d)1

79. GiventhatO0<x<n/4 and n/4 <y <n/2 and

2 Dftan¥x=a T (- fcoFv=b,
k=0( ) tan™ x ak:()( )" cot™

= 2% % .
then AZO tan;‘ cot\“‘ is

IR\ 2= l_L —

&ty (bya+b—-ab
1 ab

©7 | @ -1

. where 1,

33

80. If a,b,c are in H.P., then the value of

(11 1 1 1 1>
\— ' ——--—][—+——T lis
b c a C a D‘}

1 PE3n 2 1
w21 1r3.,2 1
e 2 (b)4{c3 ca a-J
(c) ol (d) None of these

p* ab

n i j
8. * X 1=..
=1 =1k=1

(a)n(n+16)(n+2! (b)an'

@)%% m)n+%%
82. If an AP, a;=9 if a,aya; is least, the
common difference is

13 23
@50 ®) 20
33 43
©20 @320

83. If cos (x — ¥), cos x and cos (x + y) are in H.P.
then cos x sec y/2 is

(a) 1 (b) V2
©) V3 (dV5
84. If 1, log,x, log,y,—15log,z are in AP,
then .
@z =x (b)x=y_'
©z =y dx=y'=2

85. If by, by, by (b, >0) are three successive
terms of a G.P. with common ratio r, the

value of r for which the inequality
by > 4b, — 3b, holds is given by

(@r>3 b)r<i
(c)r=35 dr=52
86. If log, a, a”* and log,, x are in G.P., then x is
equal to
(a) log, (log,, a)

(b) log, (log, a) - log, (log, b)

(¢) - log, (log, b)

(d) log, (log, b) —log, (log, a)
87. Ifa, b, c are in H.P., then

a b .
(a)b+c—a’c+a—b’a+b—caremH'P'
o 1 1
B ™ —a b—¢
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(c)a—é,é,c—éareinG.P. (d)w
2°2 2 Nm +N(m —n)
a b .
(d)b+C’C+a’a+baremH.P' 89. if )'E r(r+1)(2r+3)=an“+bnﬂ'
88. If the ratio of A. M. between two positive gl
real numbers a and b to their HM. is m: n; +ent+dn+ e, then
thena:bisequal to (a)a=1/2 (b)b=8/3
Y(m—n) +Vn — _
e (©)c=9/2 (d)e=0
N(m—-n) —Vn |
®) :lf;.;. N(m —n) 90. If 1, logg (3 ~*+2) and log; (43" — 1) are in
T NEDE .
n—=~im—n) AP, then x is equal to
© Vm +V(m - n) (a)log, 3 (b) log; 4
Nm —N(m —n) (©) 1-1log; 4 () log, (0-75)
Practice Test
MM : 20 Time : 30 Min.
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).
- [10 x 2 = 20]
ET1 n 5. The series of natural numbers is divided
1. Ifn }__:_' 1[ 3 + 90 ] =21, where [x] denotes the into groups: 1;2, 3,4;5,6,7,8,9; ... and so
. on. Then the sum of the numbers in the nth
integral part of x, then & = group s
(a) 84 "(b) 80 9 3 9
(c) 85 (d) none of these (@) (2:1 D 3_ gelt) (b3 b =i 3+ =03
2. If x€{1,2,3,...,9 and f,(x)=xxx...x (n en +(n-1) @n +n+1)
digits), then fn2(3) +2) = 6. }‘;1; nun-lbers of divisons of 1029, 1547 and
are in
2 222" @ () AP. (b) G. P,
b)f, (1) (c)H.P. (d) none of these
(©) fon (1) 7. The coefficient of x'° in the product
d) - 4
) =fon (4) _ _ (1-01=-20(1-22x1-2"%) ...
3. In the A.P. whose common difference in non =25 i
zero, the sum of first 3n terms in equal to (- 105'X) 11521 108
the sum of next n terms. Then the ratio of (a)27" -2 b)2“" -2
:Lle sum of the first 2n terms to the next 2n (¢) 2120 _ 9104 (@) 2195 _ o104
Tms is :
(a) 1/2 (b) U/3 8. The roots of equation x+2 @-3)x+9=0
(c) V4 @) U5 lie betwe‘en -6 and 1 and 2, hq, hy, ..., ko,
4. If three positive real numbers q, b, ¢ are in [a] are in H.P., where [a] denotes the

A.P. with abc = 4, then minimum value of b
is

(a)1
(©2

(b) 3
(d) 172

integral part of a, and 2, ay, ay, ..., asg, lal
arein A.P. thenagh,g=

(a) 6 (b) 12

(©3 (d) none of these
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35

2
9. Value of L =lim %[ 1. [ z k]+ 2. ["ilk] 10. If a, B, v, & are in AP. and-f fx) dx=-4,
n — eog k=1 k=1 0
SRR where
+3. nfzk +...+n.l|1s x+o x+Bf x+o-y
k=1 fE@={x+p =x+y x-1
(a) 1/24 (b) /12 x+y x+d x-P+3d
(c) 1/6 (d) 13 then the common difference d is :
(a)1 (b)-1
(©2 (d-2
Record Your Score
Max. Marks
1. First attempt [
2. Second attempt | |
3. Third attempt | must be IOO%J
Answers
Alultiple Choice -
1. (a) 2.(d) 3.(b) 4. (d) 5.(c) 6. ()
7. (a) 8.(c) 9. (d) 10. (d) 11. (d) 12. (a)
13. (b) 14. (b) 15. (¢) 16. (c) 17. (d) 18. (c)
19. (d) 20. (a) 21. (d) 22. (c) 23. (a) 24. (a)
25, (b) 26. (d) 27. (a) 28. (c) 29, (a) 30. (¢)
31.(c) 32, (c) 33.d) 3. (c) 35.(a) 36. (d)
37. (a) 38. (a) 39. (a) 40. (b) 41. (a) 42, (b)
43. (a) 44. (b) 45, (a) 46. (c) 47. (a) 48. (c)
49. (b) 50. (c) 51. (¢) 52.(d) 53.(a) 54. (a)
55. (a) 56. (a) 57. (a) 58. (c) 59. (d) 60. (b)
Multiple Choice Il
61. (a), (b), (c), (d) 62. (a), () 63. (a), (d) 64. (a), (d)
65. (a), (b), (c) 66. (c), (d) 67. (a), (b), (c), (d) 68. (d) 69. (d)
70. (a), (c) 71. (b) 72. (d) 73. (d) 74. (b) 75. (d)
76. (b) 77. (a) 78. (c) 79. (¢), (d) 80. (a), (b), (c) 81.(a, d)
82. (¢) 83. (b) 84. (a), (b), (c), (d) 85. (a), (b), (c), (d)
86. (a), (b) 87. (a), (b), (¢), (d) 88. (¢) 89. (a), (b), (c), (d)
90. (c, d)
Practice Test
1. (b) 2.(c) 3.(d) 4. (a) 5. (a), (c) 6. (a)
7. (a) 8. (b) 9. (a) 10. (a), (b)
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PERMUTATIONS AND COMBINATIONS

§ 4.1. The number of ways of arranging n distinct objects in a row taking r (0 < r < n) at a time is denoted
by "Pror P (n, n.

and "Pr=n(n-1)(n=2)...(n-r+1)
n!
T(n-n!
Note that "Po=1,"Pi=n and "Pn-1="Ph=n!

§ 4.2. The number of ways of arranging n distinct objects along a circle is (n— 1) !

§ 4.3. The number of ways of arranging n beads along a circular wire is (—n;#

§ 44 The number of permutations of n things taken all at a time, p are alike of one kind, g are alike of
another kind and rare alike of a third kind and the rest n - (p + q + n) are all different is

n!
plglr!

§ 4.5. The number of ways of n distinct objects taking r of them at a time where any object may be

repeated any number of times is n”.

§ 4.6. The number of ways of selecting r (o < r< n) objects out of n distinct objects is denoted by "C; or
C(n, nand
ne, - nin-1)(n-2)...(n-r+1)
r.r-1.r-2)...21
e TP
“rlin-p!" r!

if r>n, then "C,=0

§ 4.7. The number of selecting at least one object out of “n” distinct objects = 2" - 1

§ 4.8. The number of combinations of rthings (r < n) out of nidentical things is 1.

§ 4.9. The number of selecting r objects from n alike objects = n+ 1 (where r=0,1,2, ..., n)

§ 4.10. The number of combinations of n distinct objects taken r at a time, when k particular objects
always occur is "~ KCr_k It k particular objects never occur, then the number of combinations of n distinct
objects taken rat time is "~ XC,.

§ 4.11. If out of (p + g+ r + s) things, p are alike of one kind, and q are alike of second kind, rare like of
third kind and the rest are different, then the total number of combinations is (p + 1) (g+ 1) (r+ 1) 2%~ 1

§ 4.12. The number of factors of n=m{ mf ... m@&
where (M, my, ..., mi are different primers) is
a+1)(aa+1)... (ag+1).
§ 4.13. Division into groups
(i) The number of ways in which (p+ g+ n) elements be divided into three groups of p, g, r elements
respectively
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(p+g+n!
T plgirn!
(i) If 3p distinct elements are divided in three groups each containing p elements, then number of
3pl

31N
(iii} If 3p distinct elements are divided equally among three persons, then the number of divisions

3p!

®hH

divisions =

§ 4.14. Arrangements in groups

(i) The number of ways in which n different things can be arranged in rdifferent groups n! . "~ 'Cr_1.
(i) The number of ways in which n things of the same kind can be distributed into r different groups is
n+r=1¢,_1or "~1C,_4, according as groups or are not permitted.

§ 4.15. Derangements : The number of derangements (No object goes to its scheduled place) of n
objects
1 , n1

1
=n!(‘. T Z*! ren Ty

1!

1 1
+ E_I' = —a—l +
§ 4.16. Some Important Results
() The coefficient of X" in the expansion of (1 -x)~ "= 7+~ 1¢,,
(i) If there are k objects of one kind, / objects of another kind and so on; then the number of ways of
choosing r objects out of these objects (i.e., I+ k+...)is

The coefficient of X" in (1 + x + X+ + )/‘) (1+x+ ..+ )J) ... Further if one object of each
kind is to be included, then the number of ways of choosing r objects is
The coefficient of X" in (x + Pt + )/‘) (x+ B4+ )/)
(iii) If there are k object of one kind, / object of another kind and so on; then the number of possible
arrangements/permutations of r objects out of these objects (i.e., I+ k+...) is
coefficient of X in
f e X )
rt|1 *ﬁ*ﬁ* +7!— 1 +1_!+E+ﬂ
(iv) How to find number of solutions of the equation :
If the equation

2 stk ott)s

a+20+3y+...+q@q0=n ... (1)
(a) If zero included then number of solutions of (1)
= coefficientof X"in (1 =%~ ' (1= 11 =-)""...(1-x8)"
(b) If zero excluded then number of solutions of (1)
9@+
=coefficientof X"~ 2 in(1-x""(1-"10-3""...ci -8y
§ 4.17. Number of Rectangles and Squares

() Number of retangles of any size in a square of nx nis )’51 IS
r=

X

and number of squares of any size is El r
f =

(i) In a rectangle of nx p (n< p) number of rectangle of any size is 242 (n+1)(p+ 1) and number of

squares of any size 1s fl (n+1-n(p+1-n.
i



38 Objective Questions

§ 4.18. Some Important Results to Remember
1. The number of ways in which n different things can be distributed into r different groups is
PG -1+ "C(r-2)"~ ...+ 1" Cry

or
Coefficient of X" in n! (&"- 1)".
Here blank groups are not allowed.

Ep(nh= +...+[£s

2. Exponentof prime pinnlis
QI[A[A
PPl P N

where s is the largest natural number such that p° < n< p5* ! and [.] denotes the greatest integer.

3. n straight lines are drawn in the plane such that no two lines are parallel and no three lines are
concurrent. Then the number of parts into which these lines divide the plane is equalto 1+ X n

4. The sum of the digits in the unit place of all numbers formed with the help of a1, az, ..., an taken all
atatimeis

=(n-N!(a+az2+...+an
5. The sum of all digit numbers that can be formed using the digits a1,a, ... an (repitition of digits not
allowed) is

=(n—1)!(a1+a2+...+an)(

6. |If there are nrows, | row has o4 squares, Il row has oz squares, lll row has a3 squares, and so on. If
we placed B X s in the squares such that each row contain at least one X, the number of ways

(107 -1) ]
9 r,

= coefficient of X in
(C1 x+XC2 X + ...+ NCa, X)X (201 x+%2Cp X2 + ..+ B2Cqy X
X (BCI X+BCa X + ...+ %Cay X X ...
7. Given ndistinct points in a plane, no three of which are collinear then the number of line segments
they determine is "Cz
In particular : The number of diagonals in n-gon (n sides closed polygon) is

n
Co-n
If in which m points are collinear (m > 3) then the number of line segment is
(nCZ — mCQ} +1

8. Given ndistinct points in a plane, no three of which are collinear then the number of
triangles is "Cs
If in which m points are collinear (m> 3) then the number of triangles is
HQ = I'I'IC3
9. Given ndistinct points on the circumference of a circle, then
(i) Number of straight lines = "C,
(i) Number of triangles = "C3
(iiiy Number of quadrilaterals = "Cs

(iv) Number of pentagon = "Cs etc.
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MULTIPLE CHOICE -I

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, c, d whichever is appropriate.

1. When simplified, the expression . If 7 points out of 12 lie on the same straight
o S line than the number of triangles thus
Cy+ nzl Cjequals formed, is
. . (a) 19 (b) 185
@ "Cs (b) "C4 () 201 (d) 205
(©) *2Cs @ ¢, l/l’f The total number of ways in which 9
different toys can be distributed among three
2. If"C,_,=10, "C,=45and"C,,, =120 th . A
'I' i it g VL different children so that the youngest gets 4,
RIS the middle gets 3 and the oldest gets 2, is
@1 (b) 2 (a) 137 (b) 236
(©3 o (@4 ‘ (c) 1240 (d) 1260
3. Th'e l'east positive 1_ntegral value of x which 12, Every one of the 10 available lamps can be
satisfies the inequality v switched on to illuminate certain Hall. The

c._,>2.%,is
(b) 8
) 10

(a7
©9

. 4 The number of diagonals that can be drawn

in an octagon is
(a) 16
(c) 28

(b)20
(d) 40

_‘_,,a'f." The number of triangles that can be formed

joining the angular points of decagon, is

(a) 30 (b) 45

()90 (d) 120

6. If n is an integer between O and 21, then the

minimum value of n ! (21 —n) ! is

(a)9!12! (by10!11!

(©)20! (d)21!

\/7./ The maximum number

intersection of 8 circles, is

(a) 16 (b) 24

(c)28 (d) 56

#. The maximum number of points of intersection
of 8 straight lines, is
(a)8

Ac) 28

of points of

(b) 16
(d) 56

®. The maximum number of points into which 4

circles and 4 straight lines intersect, is
(a) 26 (b) 50
(c) 56 d) 72

13.

14.

total number of ways in which the hall can be
illuminated, is

(a) 55 (b) 1023

©2"° @10!

The number of ways in which 7 persons can
be seated at a round table if two particular
persons are not to sit together, is :

(a) 120 (b) 480

(c) 600 (d) 720

The number of ways in which r letters can be
posted in # letter boxes in a town, is :

@n (b r’
©"P, @°c,

_15.’ The number of ways in which three students
v/

of a class may be assigned a grade of A, B, C
or D so that no two students receive the same
grade, is :
(a) 3*

©) Py

(b) 4°
@) ‘c;

16/ The number of ways in which the letters of
S

17

the word ARRANGE can be made such that
both R’s do not come together is :
(a) 900 (b) 1080
(c) 1260 (d) 1620

. Six identical coins are arranged in a row. The
total number of ways in which the number of
heads is equal to the number of tails, is



w

19.

b/ﬁ ‘
e
23,
2.

25.

(a)9 (b)20

(c) 40 (d) 120

If 5 parallel straight lines are intersected by 4
parallel straight lines, then the number of
parallelograms thus formed, is :

(a) 20 (b) 60

(c) 101 (d) 126

The total number of numbers that can be
formed by using all the digits 1, 2, 3, 4, 3, 2,
1 so that the odd digits always occupy the
odd places, is
(@)3

©9

(b)6
(d) 18

. The sides AB, BC and CA of a triangle ABC

have 3, 4 and 5 interior points respectively on
them. The number of triangles that can be
constructed using these interior points as
vertices, is

(a) 205 (b) 208

(c) 220 (d) 380

Total number of words formed by using 2
vowels and 3 consonents taken from 4
vowels and 5 consonents is equal to

(a) 60 (b) 120

(c) 720 (d) None of these

Ten different letters of an alphabet are given.
Words with five letters (not necessarily
meaningful or pronounceable) are formed
from these letters. The total number of words
which have atleast one letter repeated, is

(a) 21672 (b) 30240

(c) 69760 (d) 99748

A 5-digit number divisible by 3 is to be
formed using the numbers 0, 1, 2, 3,4 and §
without repetition. The total number of ways,
this can be done, is

(a) 216 (b) 240

(c) 600 (d) 720

Twenty eight matches were played in a
football tournament. Each team met its
opponent only once. The number of teams
that took part in the tournament, is

(a7 (b) 8

(c) 14 (d) None of these
Everybody in a room shakes hand with
everybody else. The total numebr of

Objective Mathematics

* handshakes is 66. The total number of

26/

v

27,

30

31

32.

persons in the room is

(a) 11 (b) 12

(c) 13 (d) 14

The total number of 3-digit even numbers
that can be composed from the digits 1, 2, 3,
.. 9, when the repetition of digits is not
allowed, is

(a) 224 (b) 280

(c) 324 (d) 405

The total number of 5-digit telephone
numbers that can be composed with distinct
digits, is
(@) "°P,
) "°Cs

(b) Py
(d) None of these

. A car will hold 2 persons in the front seat and

1 in the rear seat. If among 6 persons only 2
can drive, the number of ways, in which the
car can be filled, is
(a) 10
(c) 20

(b) 18
(d) 40

. In an examination there are three multiple

choice questions and each question has 4
choices of answers in which only one is
correct. The total number of ways in which
an examinee can fail to get all answers
correct is

(a) 11 (b) 12

(c) 27 (d) 63

The sum of the digits in the unit’s place of all
the numbers formed with the digits S, 6, 7, 8
when taken all at a time, is

(a) 104 (b) 126

(c) 127 (d) 156

Two straight lines intersect at a point O.
Points Ay, A,, .., A, are taken on one line and
points By, B,, ..., B, on the other. If the point
O is not to be used, the number of triangles

that can be drawn using these points as
vertices, is :

@n@n-1) (b) n (n—1)°
() n“(n-1) () n* (n—1)>2

How many different nine digit numbers can
be formed from the number 22 33 55 888 by
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33.

M.

35.

36.

37.

38.

39.

rearranging its digits so that the odd digits
occupy even positions ?

(a) 16 (b) 36

(c) 60 (d) 180

F0r2<r<ll{’:]+2[rf I )'f‘[riz\]:
n+1 Aol .J
(a)[r—lj. (b)z[r+1J

n+r n+2

©2|"7 (@)

The number of positive integers satisfying
the inequality

e, _,=""'C,_, < 100is

(a) Nine (b) Eight
(c) Five (d) None of these
A class has 21 students. The class teacher has

been asked to make n groupsof r students
each and go to zoo taking onc group at a
time. The size of group (i.e., the value of r)
for which the teacher goes to the maximum
number of times is (no group can go to the
Z0o twice)

(a)9or 10 (b) 10o0r11
(c)llorl2 (d)120r13
The number of ways in which a score of 11

can be made from a through by three persons,
each throwing a single die once, is

(a) 45 (b) 18

(c)27 (d) 68

The number of positive integers with the
property that they can be expressed as the
sum of the cubes of 2 positive integers in two
different way is
(@)1

(c) infinite

(b) 100

(d)0

The number of triangles whose vertices are
the vertices of an octagon but none of whose
sides happen to come from the octagon is

(a) 16 (b) 28

(c) 56 (d)70

There are n different books and p copies of
each in a library. The number of ways in
which one or more than one book can be
selected is

(@p"+1
©@+1)-p

by (p+1)'-1
(d) p"

40.

41.

42.

43.

44,

45.

41

In a plane there are 37 straight lines, of
which 13 pass through the point A and 11
pass through the point B. Besides, no three
lines pass through one point, no lines passes
through both points A and B, and no two are
parallel, then the number of intersection
points the lines have is equal to

(a) 535 {(b) 601
(c) 728 (d) 963
We are required to form different words with

the help of the letters of the word INTEGER.
Let m1; be the number of words in which
land N are never together and m, be the
number of words which being with [ and end
with R, then m,/m, is given by

(a)42 (b) 30

()6 (d) 1730

If a denotes the number of permutations of
X + 2 things taken all at a time, b the number
of permutations of x things taken 11 at a time
and ¢ the number of permutations of x — 11

things taken all at a time such that
a =182 bc, then the value of x is

(a) 15 (b) 12

(c) 10 (d) 18

There are n peints in a plane of which no
three arc in a straight line except ‘m’ which
arc all in a straight line. Then the number of
different quadrilaterals, that can be formed
with the given points as verlices, is

(a) nc4 = mC3 n—-m+ lC.I _ mC‘.

(b) IIC4 K H]C3 n —chi + "=C4

(C) nC4 - mC3 (m—ncl) = HC4
(d)"Cy+"C3."C,

The number of ordered triples of positive
integers which are solutions of the equation
x+y+z=1001is

(a) 5081 (b) 6005

(c) 4851 (d) 4987

The number of numbers less than 1000 that
can be formed out of the digits 0, 1, 2, 4 and
5, no digit being repeated, is

(a) 69 (b) 68

(c) 130 (d) None of thesc



42

46.

47.

48.

49,

50.

51.

S2.

A is a set containing n elements. A subset P,

is chosen, and A is reconstructed by replacing
the elements of P;. The same process is
repeated for subsets Py, Py, ... P,, withm > 1.
The number of ways of choosing
Py, Py .. ,P,sothat PLUP,U...UP,=A
is

@@"-D" O -1
©"""C, (d) None of these
On a railway there are 20 stations. The

number of different tickets required in order
that it may be possible to travel from every
station to every station is

(a) 210 (b) 225

(c) 196 (d) 105

A set containing n elements. A subset P of A
is chosen. The set A is reconstructed by
replacing the element of P. A subset QO of A
is again chosen. The number of ways of
choosing P and @ sothat PN Q = is

(a) 22:1 = 2IlC" (b) 2n

(c)2"-1 (d) 3"

A father with 8 children takes 3 at a time to
the zoological Gardens, as often as he can
without taking the same 3 children together
more than once. The number of times he will
go to the garden is

(a) 336 (b)112

(c) 56 (d) None of these

If the (n+1) numbers a, b, ¢, d, .., be all
different and each of them a prime number,
then the number of different factors (other
than 1) ofa™. b.c.d ... is

(a) m-2" (b) (m+1)2"

() (m+1)2"—1 (d) None of these

The numebr of selections of four letters from
the letters of the word ASSASSINATION is
(a) 72 (b) 71

(c) 66 (d) 52

The number of divisors a number 38808 can
have, excluding 1 and the number itself is :
(a) 70 (b)72

(c)71 (d) None of these

53.

54.

55.

56.

57.

S8.

59.

Objective Mathematics

The letters of the word SURITI are written in
all possible orders and these words are
written out as in a dictionary. Then the rank
of the word SURITI is

(a) 236 (b) 245

(c) 307 (d) 315

The total number of seven-digit numbers
then sum of whose digits is even is

(a) 9 x 10° (b) 45 x 10°

(c) 81 x 10° (d)9x10°

In a steamer there are stalls for 12 animals

and there are cows, horses and calves (not
less than 12 of each) ready to be shipped; the
total number of ways in which the shipload
can be made is

(a) 3! by 12°

(© Py @ "y

The number of non-negative integral solution
of x; +xp+x3+4x,=20is

(a) 530 (b) 532

(c) 534 (d) 536

The number of six digit numbers that can be

formed from the digits 1, 2, 3, 4, 5, 6 and 7
so that digits do not repeat and the terminal
digits are even is

(a) 144 (b)72
(c) 288 (d) 720
Given that n is'the odd, the number of ways

in which three numbers in A.P. can be
selected from 1, 2, 3,4, .., nis

(o8t Jf, 1y @8=1r ;]JL

A is a set containing n elements. A subset P
of A is chosen. The set A is reconstructed by
replacing the elements of P. A subset Q of A
is again chosen. The number of ways of
choosing Pand Q so that PN Q contains
exactly two elements is

(a) 9. ”Cz (b) 3" = "C2
(©)2.7C, (d) None of these
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60.

The number of times the digit 5 will be
written when listing the integers from 1 to
1000 is

MULTIPLE CHOICE -lI

Each question, in this part, has one or more than one correct answer(s). for each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

61.

62.

63.

64.

65.

66.

Eight straight lines are drawn in the plane
such that no two lines are parallel and no three
lines are concurrent. The number of parts into
which these lines divide the plane, is

(a) 29 (b) 32

(c) 36 (d)37

The number of ways of painting the faces of
a cube with six different glours is

@1 () 6

©)6! @) °c,

Number of divisors of the form 4n + 2 (n > 0)
of the integer 240 is

(@4 (b) 8

(c) 10 (d3

An n-digit number is a positive number with
exactly n digits. Nine hundred distinct n-digit
numbers are to be formed using only the
three digits 2, 5 & 7. The smallest value of n
for which this is possible is :

(a)6 ()7

(c)8 @9

The position vector of a point P is
=3 1, A
r=xz+yj+zﬁ, when x,y,ze N and

2"1_)=?+;+ (2D i r_.>a= 10, The number of
possible position of P is

(a) 36 (b) 72

() 66 @°C,

Sanjay has 10 friends among whom two are
married to each other. She wishes to invite 5
of the them for a party. If the married couple
refuse to attend separately then the number of
different ways in which she can invite five
friends is

(2) °Cs
© "cs-2x5¢c,

b)2x%c,
(d) None of these

67.

68.

69.

70.

71.

72.

73.

74.

43

(a) 271
(c) 300

(b) 272
(d) None of these

There are n seats round a table marked 1, 2,
3, .., n. The number of ways in which
m (< n) persons can take seats is

(@)"P, (b) "Cpyx (m—1)"!

©) "C,xm! @ Fy

If a, b, ¢, d are odd natural numbers such that
a+ b+ c+d=20 then the number of values
of the ordered quadruplet (a, b, ¢, d) is

(a) 165 (b) 310

(c) 295 (d) 398

The numebr of rectangles excluding squares
from a rectangle of size 15x 10 is :

(a) 3940 (b) 4940

(c) 5940 (d) 6940

In a certain test, there are n questions. In this

test 2" ' students gave wrong answers to at
least [ questions, where i=1, 2, 3, .., n. If the
total number of wrong answers given is
2047, then n is equal to

(a) 10 (b 11

(c) 12 (d)13

The exponent of 3 in 100 ! is

(a) 12 (b) 24

(c) 48 (d) 96

The number of integral solutions of

X;+Xx+x3=0withx; >—5is

(a)34 (b) 68

(c) 136 (d) 500

The number of ways in which 10 candidates
Ay Ay, ..., Ajg can be ranked so that A, is
always above A, is

© P, @ "c,

If all permutations of the letters of the word
AGAIN are arranged as in dictionary, then
fiftieth word is
(a) NAAGI
(c) NAAIG

8 1x'"c,

(b) NAGAI
(d) NAIAG
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75.

76.

77.

78.

79.

In a class tournament when the participants
were to play one game with another, two
class players fell ill, having playcd 3 games
each. If the total numebr of games played is
84, the number of participants at the
beggining was

(a) 15 (b) 30

© °C, (d) 48

The number of ways of distributing 10
different books among 4 students (§;—S,)
such that 5, and S, get 2 books each and
S3 and Sy get 3 books each is

(a) 12600 (b) 25200

10 10!
(©) "Ca D21213131
The number of different ways the letters of
the word VECTOR can be placed in the 8
boxes of the given below such that no row
empty is equal to

| 0+

(a) 26 (b) 266!
(c)6! (d)2!x6!

In the next world cup of cricket there will be
12 teams, divided equally in two groups.
Teams of cach group will play a match
against cach other. From each group 3 top
tcamns will qualify for the next round. In this
round each team will play against others
once. Four top teams of this round will
qualify for the semifinal round, when each
tearn will play against the others once. Two
top teams of this round will go to the final
round, where they will play the best of three
matches. The minimum number of matches
in the next world cup will be

(a) 54 (b) 53

()52 (d) None of these

Two lines intersect at O. Points Ay, As, .., A,
arc taken on onc of them and B, B,, .., B, on
the other the number of triangles that can be
drawn with the help of these (2n + 1) points is

(by n*
()] n

@yn

() "

80.

81.

82.

83.

84.

85.

86.

Objective Mathematics

Seven different lecturers are to deliver
lectures in seven periods of a class on a
particular day. A, B and C are three of the
lectures. The number of ways in which a
routine for the day can be made such that A
delivers his lecture before B, and B before C,
is

(a) 210
(c) 840

(b) 420
(d) None of these

If 33 ! is divisible by 2" then the maximum
value of n =

(a) 33 (b) 32 (c)31 (d) 30

The number of zeros at the end of 100 ! is

(a) 54 (b) 58

(c)24 (d) 47

The maximum number of different

permutations of 4 letters of the word
EARTHQUAKE is

(a) 1045 (b) 2190

(c) 4380 (d) 2348

In a city no persons have identical set of teeth
and there is no person without a tooth. Also
no person has more than 32 teeth. If we
disregard the shape and size of tooth and
consider only the positioning of the teeth,
then the maximum population of the city is
(a) 2** (b) 2”21

©2%-2 @22-3

Ten persons, amongst whom are A,B& C
are speak at a function. The number of ways

in which it can be done if A wants to speak
before B, and B wants to speak before C is

() % (b) 21870

1
O35 @ "Py
The number of ways in which a mixed
double game can be arranged from amongst 9
married couples if no husband and wife play
in the same game is
(a) 756
(c) 3024

(b) 1512
(d) None of these

. In a college examination, a candidate is

required to answer 6 out of 10 questions
which are divided into two sections each
containing 5 questions. further the candidate



Permutations and Combinations

88.

is not permitted to attempt more than 4
questions from either of the section. The
number of ways in which he can make up a
choice of 6 questions is

(a) 200 (b) 150

(c) 100 (d) 50

The number of ways in which 9 identical
balls can be placed in three identical boxes is

89.

MM

90.

45

If the number of arrangements of (n—1)
things taken from n different things is &k times
the number of arrangements of n— 1 things
taken from n things in which two things are
identical then the value of k is

(a) 172 (b)2

(c)4 (d) None of these

The number of different seven digit numbers

(@) 55 (b) 9! that can be written using only the three digits
31 1, 2 and 3 with the condition that the digit 2
9 d occurs twice in each number is
(©) 3y (d) 12 @ 7P, 2° () 'C,2°
©’'c,s (d) None of these
Practice Test
: 20 Time : 30 Min.

(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).

1. The number of points (x,y,z) is space,
whose each co-ordinate is a negative
integer such thatx +y +2z +12=01is
(a) 385 (b) 55
(c) 110 (d) None of these

2. The number of divisors of 2. 3°. 52 7% of
the form4n+1,ne Nis
(a) 46 (b) 47
(c) 96 (d) 94

3. The number of ways in which 30 coins of
one rupee each be given to six persons so
that none of them receives less than 4
rupees is
(a) 231 (b) 462
(c) 693 (d) 924

4. The number of integral solutions of the
equation 2x + 2y +z =20 where x>0,y >0
andz >0is
(a) 132 (b) 11
(c) 33 (d) 66

5. The number of ways to select 2 numbers

from {0, 1, 2, 3, 4} such that the sum of the
squares of the selected numbers is divisible
by 5 are (repitition of digits is allowed).

(a) °cy (b) °Pg
()9 @@=m

10.

[10 x 2 =20]

. The number of ways in which we can choose

2 distinct integers from 1 to 100 such that
difference between them is at most 10 is

@) *c, (b) 72

(© %, - ¥, (d) None of these

. Number of points having position vector

a ?+b;+c %2 where a,b,ce{1,2,3,4,5)
such that 2% + 3% + 5° is divisible by 4 is

(a) 70 (b) 140
(e) 210 (d) 280

.If a be an element of the set
A=(1,2,3,5,6,10,15,30} and o, B,y are

integers such that afy=a, then the number
of positive integral solutions of afy=a is

(a) 32 (b) 48

(c) 64 (d) 80

. If n objects are arranged in a row, then the

number of ways of selecting three of these
objects so that no two of them are next to
each other is

)(n—2)(n53)(n—4) (b)n—zc,3

(a

© " 3C; +"3C, (d) None of these
Number of positive integral solutions of
abc = 30is
(a)9

(c) 81

(b) 27
(d) 243
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Record Your Score

Max. Marks

1. First attempt r

2. Second attempt | |

3. Third attempt r must be 100% |

Answers
Multiple Choice -
1. (d) 2. (b) 3.(b) 4. (b) 5. (d) 6. (b)
7. (d) 8.(c) 9.(b) 10. (b) 11. (d) 12, (b)
13. (b) 14. (a) 15. (¢) 16. (a) 17. (b) 18. (b)
19. (d) 20. (a) 21. (d) 22, (c) 23. (a) 24, (b)
25, (b) 26. (a) 27.(d) 28. (d) 29, (d) 30. (d)
31.(c) 32(c) 33.(d) 34. (b) 35. (b) 36. (c)
37.(¢) 38. (a) 39. (b) 40. (a) 41. (b) 42. (b)
43. (¢) 44. (c) 45, (b) 46. (d) 47. (a) 48. (d)
49. (¢) 50. (c) 51. (a) 52, (a) 53. (a) 54. (b)
55, (a) 56. (d) 57.(d) 58. (d) 59. (d) 60. (c)
Multiple Choice -l

61. (d) 62. (a), (d) 63. (a) 64. (b) 65. (a), (d) 66. (b), (c)
67. (a), (c) 68. (a) 69. (c) 70. (b) 71. (c) 72. (c)
73. (a), (b) 74. (c) 75. (a), (c) 76. (b), (d) 77. (b) 78. (b)
79. (c) 80. (c) 81. (c) 82. (¢) 83. (b) 84. (b)
85. (a), (¢),(d) 86. (b) 87. (a) 88. (d) 89. (b) 90. (b)

Practice Test
1. (b) 2.(b) 3.(b) 4. (d) 5. (a), (b), (c) 6. (c)
7.(a) 8. (c) 9. (a), (b), (c) 10.(b)



BINOMIAL THEOREM
]

§ 5.‘!(._BfnoTnLaI] Theorem (for a positive integral index)
2 2

It nis a positive integer and x, y € Cthen
: x+y)" = "CoxX"" 0P+ 1C X4 FCRAT AP + ... + FCayf
Here "Co; TC1, "Ca, ..., "C,, are called binomial coeffigjgpis.

§ 5.2. Some Important Points to Remember

(i) The numberilf ter’ms in the expansion are (n + 1).
(i) General ter
General term = (r+ 1)th term

e - — Tre1 = "C X"y, where r=, 1, 2, ..
(iii) Mlddle term : The middle term depends upon the value of n.
(a) If nis even, then total no. of term in the expansion is odd. So there is only one middle term
l.e.,l “+1 Wth term is the middle term.
(b) If nis odd, then total number of terms in the expansion is even. So there are two middle terms
Le., I n+1 lth and fu lth are two middle terms.
(iv) To find (p + 1) th term from end :
(p+ 1) thterm from end = (n - p + 1) th term from beginning
= Tn- P+
(v) Greatest Term :

To find the greatest term (numerically) in the expansion of (1 + x)".

(@) Calculate p= ‘ 4

ﬁ i ey S sl ek e gl e,
8 IT |n e f ]++11'?s ?eaatFest erm ere [ fggno gsnﬁe

eales
la_lrea €S |n e ra

ow to find greatesl term in the expansion of (x+y)®:

x +y) x"' 14 T
then find the greatest term in (1 + yy/x)?.
(vi) Greatest Corffirirnit:
(a) If nie even, then greatest coefficient = Cy2
(b) If nis odd, then greatest coefficients are "Cn-1 and ‘"Gn}n
2 2

(vii) Important Fammuikes:
(@) CO+@h + QI+t ... + Cr=2"
(b) Co + G2+ @t ... Gi + g+t . =25 !
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Objective Mathematics

= Sum of odd binomial coefficients = Sum of even binomial coefficients.
) C5+ CT+Co+...+C3=2"Cy
(d) CoCr+ C1Crs1+ Ca Cra2+ ...+ Cn—(Cn = 2"Ca-¢

where Co, C1, Ca, Ca, ..... represent  "Co, "C1, "Cz, "Ca, ...

(viii) An Important Theorem :

(ix)

If VP + Q" = I+ fwhere | and n are positive integers, n being odd, and 0 < f< 1, then show that

(+Ff= K where P~ % = k>0andVP - Q< 1.
Proof. Given VP - Q< 1

- 0<(WP-@"<1
Now let (VP - Q)" = f" where 0<f <1.

l+f-7 =P+ Q" -(P-Q"
R.H.S. contains even powers of VP (' nis odd)

Hence R.H.S. and / are integers.
f— f’is also integer.
o =>f-f =0 -1 f-f<
or f=f
: (+H)f=(d+f)f = P+Q"(P-Q" = (P-)" = K.
Note. If nis even integer then
P+Q" + WP-Q" = |+f+Ff
Hence L.H.S. and / are integers.
< f+ f’is also integer.

= f+f =1 - 0<f+f' <2

f=01-6 :

Hence J+Ha-fH=U+Hf = PP+Q"P-Q"
= (P-AA)" = K

Multinomial Expansion
If ne N, then the general term of the multinomial expansion (1 + X2+ X3+ . + 207 S

n! B xfs T,
L R Xk where a1+ az+as+...+a = n
ailazlasl.. axl J : =

and0<a/<n,i= 1,2 3,... k and the number of terms in the expansion are "* L= 1C.‘k_1

MULTIPLE CHOICE -

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, c, d whichever is appropriate.

L. The coefficients of xzyz, yzt2 and xyzt in the 3. If the coefficient of x” in the expansion of
expansion of (x +y +z+ 1) are in the ratio a+ ax)4 is 32, then a equals
(a)d4:2:1 b)1:2:4 (a)2 ®3
(©)2:4:1 d1:4:2 ©4 e

2. The total number of terms in the expansion 4. In the expansion of (1 + x)®, the coefficients
of (x+a)100 +(x— a)lOO after simplification, of the (2r + I)th and the (r + 2)th terms are

1S

equal, then the value of r, is

(a) 50 (b) 51 (a) 14 (b) 15
(c) 154 (d) 202 (c) 16 17



Binomial Theorem

5.

If the three successive coefficients in the
Binomial expansion of (1 + x)" are 28, 56 and
70 respectively, then n equals

(@4 (b6

()8 (d) 10

. If mand n are any two odd positive integers

with n <m then the largest positive integer
which divides all numbers of the form

2 _ 2w
(m"=n),is
(a)4 (b) 6
(c)8 (d)9
7. The number 5% — 3% is divisible by
()2 .(b)3
©5 © ()7
8. For a positive integer n, if the expansion of
(2x ' + x*)" has a term independent of x, then
a possible value for n is
(a) 10 b) 16
(c) 18 (d)22
9. The term independent of x in the expansion
. 10
\/ x \/i -
Of._ (3}+ i is
@s5/12 (b 1
(c) *C, (d) None of these
10. The term independent of x in the expansion
of
(' =Dx+¢ '+ 1 Pis
1=ty 1+: 7
(a)ss(lﬂ) (b)56[1*t)
(1=t 1+
(c)70[‘——1+t] (d)m[_l—tj
11. 1t (l—-x+x2)"=a0+alx+a2x2+...+
as, x™ then ag+as+az+ ... +a,, equals
l n _1_ n_
@5@+)  ®;E-D
(©5(1-3" ;+3"
12. If the sum of the binomial coefficients in the

expansion of (x+%1 is 64, then the term

independent of x is equal to
(a) 10 (b) 20
(c) 40 (d) 60

13.

14.

15.

16.

17.

18.

19.

20.

19

The sum of coefficients of the two middle

terms in the expansion of (1 + x)z"_ Lis équal
to

@ @, ) el

(©) *Cu_y @ *c,

If C, stands for "C,, then the sum of first
(n+1) terms of the series
aCy+(a+d) Cy+ (a+2d) G + ..., i

(@0 (b) [a+nd) 2"

©) [2a+(n-1)d12"" ' () [2a+nd) 2"~

The number of rational terms in
(V2 + 343 +845)1%s

()6 (b)4

©3 @1

If the number of terms in the expansion of
(1 +2x—3x%)"is 36, then n equals :

(@7 (b) 8

©9 . (d) none of these

If the sum of the coefficients in the
expansion of (2 + 3cx+ (:.21':2)12 vanishes then

¢ equals
(a)-1,2 b)1,2
©)1,-2 (d)-1,-2

If the sum of odd numbered terms and the
sum of even numbered terms in the

Aand B
respectively then the value of (x2 - az)" is:
(2)4 AB (b) A* - B?

(c) A+ B? (d) None of these

The largest term in the expansion of
2+ 3x)% where x =2 is its

(a) 13th term (b) 19th term

expansion of (x+a)" are

(c) 20th term (d) 26th term
The sum of the series

1 I8 1 " 1
1'n-1)! 3!'(n-3)! S5t'(n-5)!

1

+"'+(n—l)!l!ls

n-1 2n
@G- ® G-

zn-l 2u

© = @ =



21.

22,

23.

285,

27.

LI (140 "=Co+ Crx+ Cox’ +..

The greatest coefficient in the expansion of
(1 +x)2"+2is
2n) !

@ ( )2
(nh

2n+2)!
{(n +1) 1
2n+2)! 2n)!
@ tnrnt OuTm+n
For integer n > 1, the digit at unit place in the

100 S
number ).‘.O r'+2%is
r=

(@4
©1
If CyC, Cy,...

coefficients in the expansion of (1+x)", n
being even, then
Co+(Co+C+(Co+Ci+CH+ ...+
(Co+Ci+Co+...+C, )
(@yn2" (b)n. 2"
©)n2""? @n2"3

(b)3
@o
, C, are

the Binomial

is equal to

.+C,x",
then the value of

o1
Cov'i'v] 1'3'\/2 4 v (n+1)c.. S

n=1 an+1

Oy

n 1 n+1
-1 277 -1
©% (n+1) @+
If the seventh terms from the beginning and

the end in the expansion of [ N2+ %T are

2
@) P

equal then n equals
(@9 (b) 12
()15 (d) 18
The (°Cy)*
~(°C)* +(°Cy0)” equals

(a) "°C; (b) - "°C;
@ (°Cs’ (@ (10 1)*
The number of terms in the expansion of
(\@-+ 4s) )m which are integers, is equal to
(a) nil (b) 30

(©) 31 (d) 32

expression . -("Cpi+...

28.

29,

30.

31

32.

33.

Objective Mathematics

The expression "Co+4."Cy +4%."Co+ ... +

4" "C,, equals

(a) 22n (b) 23n

©5s" (d) None of these

The first integral term in the expansion of
(VB +N2Y, isits

(a) 2nd term (b) 3rd term

(c) 4th term (d) 5th term

The number of rational terms in the
expansion of (1 +V2 + N3V is

(@6 (b) 7

©S5 (d)8

The coefficient of @ b'c in the expansion of

(1+a+b—c)9is

@2.°c. "¢ b)-2.°C,. ¢,

©°c,.’c, (d) None of these
The greatest value of the term independent of
x in the expansion of
(xsina +x ' cos a)m, aeRis
1
@) 2 10 5
R
1
() —13 . i, (d) None of these
27 N

If (1+x+2x2)20=a0+a,x+a2x2+...+
a4 X40 then‘ao+a2 +a4
@2°2%+1) ®2°@*-1

©22@2"%-1)  (d)None of these

+ asg equals

32

34. 1 7 divides 32°? , the remainder is

(@1l ()0

©4 @6

n-1 "
3s. — is equal to

=y C Cr+l e

R

=y 2

n(n+1) n (n 1)

©= @D+ 1)

36. The largest term in the expansion of

b blOO
(221

’ 100
(a) ' 4

5]



Binomial Theorem

37.

38.

39.

40.

41.

42.

43.

100~ (& 4100
© x| 5 J
The coefficient of x” is the polynomial
x+ ey e+ IC) e+ ey

x+2*c)is

(d) None of these

(a)2n+1 (b)22"+1—1
c)2* (d) None of these
If the fourth term of

] 6

1\
Vx( 1+loggx| 4 1243 } is equal to 200 and
x> 1, then x is equal to
(a) 102 (b) 10
(©) 10* (d) None of these
f (1+x)'=Ci+Cix+Cox’+...+C, 1",

n
then the value ofk§o (k + 1)2 C,is

(@) 2" (n*+5n+4)

(b) 2" 2 (n* +5n+4)

©) 2" 2 (5n+4)

(d) None of these

If {x} denotes the fractional part of x, then
¢ 13

{ :—8* | ., ne Nis

(a) 3/8 (b)7/8

(c)1/8 (d) None of these

The sum of the last ten coefficients in the

expansion of (1 +J1c)19 when expanded in
ascending powers of x is

(a) 218 (b) 219
© 2% -"cy (d) None of these

r 1 n r
Ifa.= X —thenX —equals
T or-0 0 "°C,

"Cr r =
@mnm-1)a, (b)na,
(c) ;: na, (d) None of these
The  coefficient of x™ in

A+0"+ 1 +0" "+ +Q+0)" m<nis
@ "' Cpy )" 'Coy
©"C, @) "Cpsy

44,

45.

46.

47.

48,

49,

50.

51.

51
The last two digits of the number 3*%are
(@39 (b) 29
(c)01 (d)43
The unit digit of 17'% + 1119 — 719 jg
(@1 (b)2
©)3 @o
If  (1+2c+35%=ag+a,x+a, 2%+ ...
+ay x % then a, equals
(a) 10 . (b)20
(c)210 (d) 420
In the expansion of (1 +x)" (1 +y)'I a+2),

the sum of the coefficients of the terms of
degree ris

@ ('C)’ ®3."C,
©™C, () "Cs,
If the second term in the expansion

13 a ; 5/2
[ *fc_z_+q;_—lT is 14a’’“, then the value of

"Cy/"Cyis

(a4 (b3

(c)12 d)6

Which of the following expansion will have

term containing <
@ S+ 2755 (b) M+ 26 VP
© 5 =2 V5B (@) M+ 25 V52
Coefficient of 1/x in the expansion of
(+x)" (1 +1/x)"is
n!
@G- Dim+D!
2n!
(n-1)Yn+1)
n!
@n-1D'!'2n+1)!
2n!
2n-1)(2n+1)!

The coefficient of x> in the expansion

(b

©

@

100
z 10c (x—3)1%0=m 2" s

m=
(@ '®Cq (b) 'Cs;
©) -'"Css @ -"%Cy
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52. The value of x, for which the 6th term in the (a) 2k where ke I (b) 2k+ 1, where ke |
expansion of (c) 4" (d) 8"
[ 9log; Vo' +7) b1 1 l? is 84 is 57. The number of irrational terms in the
l (1/5) log, 3 len ’ expansion of (2> + 3119 jg
equal to (a) 47 (b) 56
A (b) 3 (c) 50 (d) 48
(9 (43 8. p2 6,8 VG
53. 1 (r=1 \ 1 3 5 777 2n+1
"X | Z7CC,2" |isequal to g -
r=11p=0 =kJ.Ax(1—x) dx then k=
(a)4"—3"+1 (b 4"—3"_ | 2;,”""' Pyeb 37
@4-34+2 (@4~ @) @ D1 irtass (@t DY
54. If (1+x)"=Co+C x+Cox’+ ... +C,x", o d 2" (n 1y’
then | T T CC is () A D=2
S 2 59. The value of the expression
()2 - = () 27 o = " 422G+ C+ 40+ . +"Cl s
2n
e i - .
(c) 22" *! Sy () i ‘—T (@) Tn ) Zn’
- (n+1)
55. The value of 99 -99.98% ©zn CIEer s
00.08  _ 5o : 3
+5 O +... +991s 60. If n>3, then X(-1)(n-n(n-r+1)
(a)_l . (b)—2 (n—r+2) C’.=.
(c)-3 (d)0 (a)4 (b)3
©)0 @i

56. If x= (Y3 + 1)", then [x] is (where [x] denotes
the greatest integer less than or equal to x)
MULTIPLE CHOICE -l

Each question, in this part, has one or more than one correct answer(s). For each question write the letters
a, b, ¢, d corresponding to the correct answer(s).

61. The coefficient of x" in the polynomial " 5 " i

(x+"Cy) (x+3"C)) (x+5"Cy)... (© ZO Clis () 20 ¢

r= r=
R
Get- @+ 1) TG s N 63.1f  (1+x+x) = gptapx+ap’+.. +
(an.2" ®yn.2" 2
1).2"  (dn.2"+1 o e

(C)(n+ ) P! n-. i (a)ao—a2+a4—a6+....=0,
62. The coefficient of A" p" in the expansion of if nis odd.

[(1 T }") (1 + u) (}\'+ “_)]n is (b) ay—aytas—a;+... = 0,

" 5 o 5 if n is even.
(a)z C: (b>2 Ciea (©)ag—ay+ay—ag+ ... =0,
r=0 r=0

ifn=4dp,pe I’
(da—az+as—a;+ ... =0,
ifn=4p+1,pe



Binomial Theorem

64.

65.

66.

67.

68.
e, + "IC. =G ... + 'C,is

69.

The value of C¢ + 3C2 + 5C + ... to
(n+ 1) terms, is

(given that C, = "C,)

@ 'c,_,

by 2n+1).77'C,

©2@m+1y. "¢,

@¥ 'c, + e+ ). ¥ 'c,_,

. e .. .
If n is even positive integer, then the
condition that' the greatest term in the

expansion of {1 +x)" may have the greatest
coefficient also is

@ n e n+2
n+2 n
n+1 n

(b) H s n+1

bl n+4

© n+4 S n

(d) None of these

The number of distinct terms in the expansion
of (v +2y — 3z + 5w —Tu)" is
(@n+1
(b) n +4C4
(C) n+ 4C"
(n+ 1N (n+2)(n+3)(n+4)
@ 24
If n is a positive
(3V3 + 5! = o+ B where o is an integer
and0 < B < | then
(a) a is an even integer
(b) (ot + B)” is divisible by 2™ *!
(c) The integer just below (3 V3'+5)
divisible by 3
(d) atis divisible by 10
For I < r < n, the value of

integer and

an+1

@ "Cry ®"*'c,
©"'C.o (d) None of these

If (8+3V7)" = P+F, where P is an integer
and F is a proper fraction then

(a) P is an odd integer

(b) Pis an even integer

C©YF.(P+F) =1

70.

71.

72.

73.

74.

78.

76.

@A-FHP+F) =1

The remainder of 7' when divided by 25 is
(a)7 (b) 25

() 18 @9

20

V6

(a) The number of rational terms/= 4
(b) The number of irrational terms = 19
(c) The middle term is irrational

(d) the number of irrational terms = 17

In the expansion ofl N4 + -;l:

If ay, a;,a;,a4 are the coefficients of any
four consecutive terms in the expansion of
a; a

(1 +x)", then + is equal to
a, + az (13 + a,
a 1 a
(a) (12 + (13 (b) E az + (13
2a, q 2a,
(C) az+(13 ( )az+(13

The coefficient of X’ (0<r<(n-1)) in the
expansion of (x+3)" '+ (x+3)" 2 (x+2)
F+3) T @+ )%+ +2) s

(a) "C’, (3"_2") (b) II.C’ (3"—"_2".—’)
(©)"C,(3"+2"™") (d) None of these
(1000)"

n!

Let a,= for ne N. Then a, is

greatest when
(a) n=998
(c) n=1000

If there is a

/ 1 - 3

[ X+ ) , then
\ r_ #

(a) n — 2ris a positive integral multiple of 3
(b) n - 2ris even

(¢)n—-2risodd

(d) None of these

The value of the sum of the series

(b) n =999
(d) n=1001

term containing x~ in

3."Co—8."Cy+13."C- - 18."Cy+... upto
(n+ 1) terms is

@0 (b 3"

©5" (d) None of these
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77.

78.

79.

80.

81.

82,

If Gy, Cy, Gy, ..., C, are coefficients in the

binomial expansion of (1+x)", then
CoCr+ C1Cy+ C,Cy+ ...+ C,_,C, is equal
to
2n!

@D 1+

2n!
(n-2)1H

2n!
((n+2) !)‘
@*c,_,

©

Ifa+b=1 then io r“C,ab" " equals
r=

(a)1

(c) na

(b)n
(d) nb

If n is a positive integer and C,="C,, then
3

nosf G
k}=:1 k o T equals
nn+1)(n+2

(2l 22

nn+ 1% (n+2)
12

n(n+1) (n+2)>
12

n* (n+ 1) (n+2)°
144

The coefficient of x*° in the expansion of

1+ +2x (1 + 02 + 332 (1 + 0”8
1000 .

(b)

(©)

(d)

+...+...+1001x 1S
(a) 1000C50 (b) 1001C.50
(C) 1002C50 (d) IOOOC51

If (6 V6 + 14)"* ' = m and if fis the fractional
part of m, then fm is equal to

(a) 15" (b) 20" *!

(c) 25" (d) None of these

The number of terms in the expansion of
[(a+3b)> Ba-b)T is

(a) 14 (b) 28

(c)32 (d) 56

83.

8s.

86.

87.

88.

89.

90.

Objective Mathematics

If the sum of the coefficients in the
expansion- of (x—2y+3z)" =128, then the

greatest coefficient in the expansion of

(1+x)is
(a) 35 (b) 20
(c) 10 )5

. The expression (x+ V(xg - l))5
+x=Vr -1 )5 is a polynomial of degree
(a) 15 b)6
)7 d)8

In the expansion of (x +y + 2?
(a) every term is of the form
ZSC,. "C, 25 o ko
(b) the coefficient of xsygz; is0
(c) the number of terms is 351
(d) none of these
If n>3anda,be R, then the value of

ab-n@-1)(b-1)+ pinc 1)
1.2

@=2)(b-2)—...+(= 1Y (a=n) (b—n)is
(@) d" + 1" by Z=2

a-b
(c) (ab)" ()0
The valueof T "C; IC,i<jis

=0 =1

(3" -1 (b)0
() 2" (d) none of these
The coefficient of a'%’c? in the expansion of

(bc+ca+ ab)10 is

(a) 30 (b) 60

(c) 120 (d) 240

If (1 +2.x+3x2)l°=a0+a1 x+a2x2+ et
ax x2°, then

(a)a; =20 (b) a, =210

(c) as = 8085 (d)ay=2%3".7

The coefficient of the middle term in the
expansion of (1 + x)*" s

(a) ;J,Cn (b) 1.3.5...'.l (‘Zn -1 "
(c) 2.6. ...,(4n — 2) (d) None of these
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Practice Test
MM : 20 Time : 30 Min.
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).
[10 x 2 =20]
1. If (1+x+2x2)20=a0+a1x+a2x2+...+ (a)IKE)2 (b)["*lf—
a40x40 thena; +az +ax + ... + agy equals \ 2 2
+2 +3
@2®@®.-21y )22 2Y-19 (©) [ —”—2—* JZ (d) [ = : Jz
(c) 21° (220 +21) (d) None of these
2. If maximum and minimum values of the 6. Let ag, ay, ag, ... be the coefficients in the
determmar;t . expansion of (1+x +x°)" arranged order of
1+'Sl2n B L x2 sTan x. The value of a, - "Cya,_y +"Caa, _5— ...
sin” x 1+cos” x sin 2x " h - ¢ divisibl
sin2x cos2x 1+ sin 2 ;—(—3 ) r@g= ... where r is not divisible
y 3.
dfth
are o; an 15 en @5 )3
e ©1 @o
(b) o +p = 4 7. In the expansion of (3~ /4 |, 3554\ 11 e sum
() (a2" — Bp*") is always an even integer for of the binomial coefficients is 64 and the
neN. term with the greatest binomial coefficients
(d) a triangle can be constructed having its exceeds the third by (n - 1) the value of x
sidesasd,fand a -8 must be
(a)0 (b) 1
(c)2 @3
) a1 o nif
3. The coefficient of x™" in (1 +x)~ (1 —x +.1:")40 8. Thelast digitof 3" +1is
is (a)1 (b) 2
(a) 1 (b) 2 (c)3 (d)4
()3 @o n
I . 9. £ 1 = 1 = 1 _2__. d
4. The number of terms in the expansion of I 11111 3191 " BI71 m12n flx+y)
(*N9 + *V8)"™ which are integers is given =f@).fVx,y f(1)=1,(0) =10 then
by @fmy=m M) f'(m)=n
(a) 501 (b) 251 @ f'(n)«f’'(m) (d) None of these
(c) 601 (d) 451 10. The number 101'% - 1 is divisible by
5. If n is an even integer and a, b,c are (a) 100 (b) 1000
distinct, the number of distinct terms in the () 10000 @) 100000

expansionof @+ b +¢)* +(@+b —¢)" is
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Objective Mathematics

Max. Marks
1. First attempt [
2. Second attempt [:|
3. Third attempt
Answers
Multiple Choice -
1.(b) 2.(b) 3.(a) 4. (a) 5.(c) 6. (c)
7. (a) 8.(c) 9. (d) 10. (c) 11. (a) 12. (b)
13.(d) 14. (d) 15. (c) 16. (a) 17. (d) 18. (b)
19. (c) 20. (c) 21. (b) 22.(d) 23. (b) 24. (d)
25.(b) 26. (a), (b) 27.(d) 28. (¢) 29. (c) 30. (b)
31. (b) 32. () 33. (b) 34. (c) 35. (a) 36. (c)
37.(a), (¢) 38. (b) 39. (b) 40. (c) 41. (a) 42. (c)
43. (a) 44. (c) 45. (a) 46. (b) 47. (c) 48. (a)
49. (d) 50. (b) 51. (c) 52.(c) 53.(d) 54. (d)
55.(d) 56. (a) 57.(c) §8. (d) 59. (&) 60. (c)
Multiple Choice —ii
61. (c) 62. (d) 63. (a), (b) 64. (c), (d) 65. (a) 66. (b), (c), (d)
67. (a), (b), (d) 68.(c) 69. (a), (d) 70. (c) 71. (b), (c) 72. (c)
73.(b) 74. (b), (c) 75. (a) 76. (a) 71. (a), (d) 78. (c)
79. (b) 80. (c) 81. (b) 82. (b) 83. (a) 84. (b), (c)
85. (a), (b), (c) 86.(d) 87. (a) 88. (c) 89. (a), (b), (c) 90. (a), (b)
Fractice Test
1.@a) 2.(a), (b),(c) 3.(d) 4.(b) 5.(c) 6. (d)
7. (a) 8. (), (d) 9.(b) 10. (a), (b), (©)



DETERMINANTS

§ 6.1. Definition

Determinant of order 2, 3 and 4 are written as

aity a2 a3 au
a1 a2  azs az4
as1 as2  ass asq
as a2 a3 a4

a a2  as
s | @21 an? az3 | and
asy  as2 asj

a a2
a1 an2

where aje CV |
§ 6.2. Minors and Cofactors

If we delete the row and column passing through the element aj; thus obtained is called the minor of a;
and is usually denoted by Mj and cofactors of ajis (- 1)'*/ Mjand it is denoted by Ajor Cj.
a1 a2 ais
a1 a2 ax
as1 agz ass
Then A = a1t M1~ a2 M2+ a1a Mg
at1 C11+ ar2 Ci2+ a3 Cia.

Let A

§ 6.3. Properties of Determinants

(i) The determinant remains unaltered if its rows and columns are interchanged.

(i) The interchange of any two rows {columns} in A changes its sign

(i) If all the elements of a row (column) in A are zero or if two rows {(columns) are identical (or
proportional), then the value of A is zero.

(iv) If all the elements of one row (or column) is multiplied by a non zero number k, then the value of the
new determinant is k times the value of the original determinant.

(v) If the elements of a row {column) of a determinant are multiplied by a non zero number k and then
added to the corresponding elements of another row (column), then the value of the determinant
remains unaltered.

(vi) If A becomes zero on putting x = a, then we say that (x— o) is a factor of A.

al+hM bt a1 b c M b o
(vii) a+d by | =|a b |+ |k b
as+iAs b3 o3 a bs c¢3 A3 b3 c3
a a a a 0 0
(i) {0 b2 B3| =arbecs=|b b O
0 0 c3 C1 e

a b o or  P1om
(ix) laz2 b2 c2| x |02 B2 1
a3 by o o3 P33
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aio1 +bif1+oiyr atoe+bifa+erz aoa+ biPs+ciys
= | @agoq + boP1 + coy1 apop + Dobo + Coy2 a0+ boP3 + ooys
azot + baP1 +c3yr aso2 +b3Ba+c3y2 ases + baPs + cays

Note that we can also multiply rows by columns or columns by rows or columns by columns.

§ 6.4. Systems of Linear Equations

The system of homogeneous linear equations
aixx+by+ciz=0
ax+by+c2z=0
asx+by+c3z =0

has a non trivial solution (i.e. at least one of x, y, zis non zero) if

aq b4 cq
A=1a b c2|=0
a3 ba

andif A # 0,then x = y = z = Qs the only solution of above system (Trivial solution).

Cramer’s Rule : Let us consider a system of equations
aix+biy+c1z = di;

and

ax+boy+ 2z = o
asx+bgy+caz = da;
a b o d b
Here A=|la b c|,AM=]d b o
as by c¢3 d3 b3 oc3
a4 di c1 ai b4 e
Ap=|a d c2|, A3=|a b &
a3 di c3 as b3
By Cramer's rule, we have.
A A2 A3
Xi= Spp Vo= and z = A

Remarks :

(i) A # 0, then system will have unique finite solution, and so equations are consistent.

(i) If A = 0, and at least one of A4, A2, Az be non zero, then the system has no solution i.e., equations
are inconsistent.

(i) f A = A1 = A2 = Az = 0 then equations will have infinite number of solutions, and at least one
cofactor of A is non zero, i.e. equations are consistent.

§ 6.5.. Differentiation of Determinant Function

fi fo f3
It Fo=|g1 g ¢
hh ha h
where fi, B, fa; g1, g2, g3; h1, ho, hg; are the functions of x, then
fr B K fi f2 f3 fi f2 fa

FF=1gn ¢ a|+|9g ¢ o|+|an o o]
ht h mh M he hal h B h



Determinants

MULTIPLE CHOICE -I

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, c, d whichever is appropriate.

1.

[ ]

If the value of the determinant
a 1 1
1 b 1
1 1 c

(@) abc > 1

(c)abc < —8

is positive, then

(b)abc > —8
(d) abc > -2.

. Given that qZ —pr < 0, p > 0the value of

px+qy [
gx+ry |is
gx+ry 0

(b) positive

(d) " +pr

P q

q r

px+gqy
(a) zero

(c) negative

. If f(n) =0 + B" and

3 1+£(1)
1+f(1) 1+4f(2) 1+f03)
14fQ2) 1+f(3) 1+f(@)
=k(1-0)>(1=PB)*(1 -y then k=
(a) 1 (b) -1

(c) op (d) By

1+£Q2)

. If x, y, z are integers in A.P., lying between 1

and 9, and x 51, y 41 and z 31 are three-digits
numbers then the value of
5 4 3
x51 y4l z31|is
x y z
@x+y+z
©0

(b)x-—y+z
(dx+2y+z

 If

| 1 bc a
ca b
1 ab ¢

(b) Ay +2A,=0
(d) A =24,

then

(C) Al = AZ

. If o, B are non real numbers satisfying

%' — 1 =0 then the value of

A+1 o B
o A+B 1 is equal to
B 1 A+ o
(a) 0 (byA" -
() A +1 (A -1

7.

10.

11.

59

3+2t S5-1 7-3i

Ifz = [ 2i —3i | ,then
3-2f S5+4i T+3i

(a) z is purely real

(b) z is purely imaginary

(c) z is mixed complex number, with imaginary
part positive
(d) None of these
In a third order determinant a, denotes the
element in the ith row and the jth column
0, i=j

If a; = 1, i>]

-1, i<j
then the value of the determinant
@0 (b) 1
(c)-1 (d) None of these

. If

x 1+x° x’
A} = |log(1+x) e
cos x

sin x

tan x sin® x

then

(a) A (x) is divisible by x

AKX =0

(©)Ax) =0

(d) None of these

The value of the
log, (x/y) log, (y/2)
log, (3/2) log,(z/x) log, (x/y) | is
log (z/x) log. (x/y) log.(y/2)

(a) 1 (b)y~1

(c) log, xyz (d) None of these

If V-1 =4, and ® is a non real cube root of

unity then the value of
2

determinant
log, (z/x)

1 © l+i+@
-1 -1 ~1—i+® | isequal to
1-i @*-1 -1

(a) 1 (b) i

(c) ® o
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12.

13.

14

15.

16.

17.

If the determinant
cos2x  sin‘x  cos4x
sin’ x cos2x  cosix | i8 expanded in
cosdx  coslx  COS2x

powers of sin x then the constant term in the
expansion is

(a) 1 (b)2

(c) -1 (d)-=2

Using the factor theorem it is found that
b+c¢,c+aanda+b are three factors of the

-2a a+b a+c
determinant | b+a —-2b b+c The
c+a c+b -2¢
other factor in the value of the determinant is
(@) 4 (b)2
Qa+b+c (d) None of these
The value of the determinant
1 ein/_? t’,i7\7/4-
e 1 23 | is
P m/4 a /3 1
(@)2+2 (b) = (2+2)
(c)=2+43 (d)2-+3
If
| X x+1
fx)= 2x x(x—1) x(x+1)

3rc— 1) x(x=1)(x=2) x(2-1)
then f (200) is equal to

(@)1 (b) 0
(c) 200 (d) =200
If
1 n n
Dy = 2k P +n+ e+
2k —1 n’ N+l

n
and X D, = 56 thennequals
k=1

(a) 4 o6
()8 (d) None of these
If a, b, ¢ arc sides of a triangle and
a b* &
(@a+ 1y b+1)? (@+D*| =0 then
(a-17 G- (-1

(a) AABC is an equilateral triangle
(b) A ABC is aright angled isoscelcs triangle

18.

19.

20.

21.

22.

Objective Mathematics

(c) AABC is an isosceles triangle
(d) None of these

If the system of equations 2x —y+z=0,
x—2y+z=0, tx—y+2z=0 has infinitely
many solutions and f(x) be a continuous

function. such that f (5 + x) +f (x) =2 then
~2

j, f@ds=
(a)0 (b) —2¢
(€)5 ()¢
o X X X
If i E‘ ; t = f(x) —xf’ (x) then
x x x B

f(x) is equal to

(@) (x—0) (x—B) (x—7) (x—- &)
(b) (x+0) (x+B) (x+7) (x+ )
©2x-0)(x-Bx-MNEx-9
(d) None of these

For positive numbers x,y, z the numerical
value of the determinant
| log.y log,z

log, x 3 log, z | is

log.x log,y 5
(@0
(b) logx logy logz
)1
(d)8

If f(x)=ax:+bx+c,a,b,ceR and
equation f(x) —x =0 has imaginary roots o
and B and ¥, 8 be the roots of f(f(x)) —x=0

2 o &
then |B 0 afis
y B I
@0
(b) purely real
(c) purely imaginary

(d) none of these

If n is a positive integer, then
n+2 n+3 -~ +4
Cn Chs " Cn +2
n+3 < +4 +5 i
n+1 i Cn+2 3 Cn+3 il
n+4 n+5 +6
Cu +2 Cn +3 1 Cn +4
()3 (b) -1
(c)-5 (d)-9
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23.

25.

26.

27.

(x-2) (x—=1)* X
LetA(x) = | (x-1) 22 (x+ 1)3
x x+1F  (x+2)

Then the coefficient of x in A (x) 1s

(a)-3 (b) 2
(c) -1 d@o
x COS X e
Iffx) = | sinx X sec x
tan x 1 2
aT/2
then the value of | f(x) dx is equal to
-n/2
(@5 ®)3
©1 @O0
If sin2x = 1, then
0 cosx —sinx |
sin x 0 cosx | equals
cosx  sinx 0
(@3 (b)2
©)1 (d) None of these

If o, P,y are the roots of the equation
x3+px+q = 0, then the value of the

o By
determinant | By o 1s
Yy o B
(a) 4 (b)2
© 0 (d) -2

Ifa, b, c>0 and x, y, z € R, then the value of
the determinant

(ar +a x)2 (a.r e x)2 1
G+ - 1]1s
E+cY (F-cH 1

(@) 6 (b) 4

(©2 o

MULTIPLE CHOICE -

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

33.

The determinant
a+x° ab ac
A=| ab  B+X b
ac bc Aty

28.

29.

30.

31.

32

61

IfA+ B+ C=m, then
sin(A+B+C) sinB cosC
—sin B 0 tan A
cos(A+B) —-tanA O

(a1 b0
(©-1 (d2
sin x
sin 2x
sin 3x

1 equal to

CoS X
cos 2x
cos 3x
Thenf’ (n/2) =
(a) 8
()4
The value of
(_ l)"a (_ 1)n+lb
a+1 1-b
a—1 b+1

(__I)f.'+la a+1
+ | D" 1-b
- 1)’1+2C l+c¢
®) 1

(a)3
(c) -1 (d) None of these

If 3" is a factor of the determinant
1 1 1

CcOos X
2 cos 2x
3cos 3x

Letf(x) =

b6
@2

(_ 1)n+1c
l+c¢
l1-¢

a-1

b+ 1 [isequal to
1-¢c

then the maximum value of n is

(@7 ®5

(©3 @1

If a, b, ¢ are non zero real numbers and if the
equations (a—Dx =y+zg
(b—1)y=z+x,(c—1)z = x+yhasanon
trivial solution then ab + bc + ca equals
(@ya+b+c (b) abc

©1 (d) None of these

is divisible by
(a) x

(c) x*

(b) x’
@ x*
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34.

3s.

36.

37.

38.

If
k-1 1 .
P ThED *+1) sin k6
= % Y <
s:’n[ el ]Gsinﬁe
»_1 n 2 2
n+1 sin 6/2
n
then kzl Dy is equal to
()0
(b) independent of n
(¢) independent of O
(d) independent of x, y and z
The value of the determinant
V6 2i 3+6
ViZ V3+V8: 3V2+V6il1s
VI8 V2 +V12. 27 +2i
a) Complex (b) Real
(c) Irrationa (d) Rational
The determinant
a b ao+b
b c bo+c
ad+b bo+c 0

is equal to zero, if

(a)a, b, c arein A.P.

(b) a, b, c arc in G.P.

(©) a, b, c are in H.P.

(dais arootofax” +bx+c = 0

(e) (x — o) is a factor of ax +2bx+c

The digits A, B, C are such that the three digit
numbers A88, 6B8, 86C are divisible by 72
then the determinant

A 6 8
8 B. 6 |isdivisible by
8 8 C

(a) 72 (b) 144

(c) 288 (d) 216

If a>b>c and the system of equations
ax+by+cz = 0, bx+cy+az =0,
cx+ay+bz = 0 has a non trivial solution
then both the roots of the quadratic equation
af + bt +c=0are
(a) real

(c) positive

(b) of opposite sign
(d) complex

Objective Mathematics

39. The roots of the equation

2 2 2 2 ) 5o
Ix x +xcosB+cos 6 x +xsinB+sin 6
2 & 2 sin2 6
x +xcos 8+cos @ 3cos 6 14+ —— =40
2 . L2 sin 28 7
x +xsin6+sin 8 1+ —— 3sin 6

2
are
(b) sin” 0, cos” 0
(c)sin O, cos> @ (d) sin” 8, cos O
40. In a triangle ABC the value of the

(a) sin 6, cos O

determinant
sin A sin B sin £
2 2 2
sin(A+B+ () sing cos%
os[-’Hg;C] tan(A+B+C) sing
is less than or equal to
(a) 172 (b) 1/4
(c) 1/8 (d) None of these
41. If
£+3tt-11-3
Al +BP+CA+Dt+E= t+1 2—-tt-3
t—3 t+4 3t
then E equals
(a) 33 (b) -39
()27 (d) 24
42. If o, B, yare real numbers, then
1 (cos (B-0) cos(y—o)
A= cos (o.—B) 1 cos (Y- B)
cos(0t—7) cos(B-7) 1
is equal to
(a) -1 (b) cos o cos  cos ¥

(c) cos o+ cos B + cos ¥ (d) None of these
43. If all elements of a third order determinant

are equal to 1 or -1, then the determinant

itself is

(a) an odd number (b) an even number

(c) an imaginary number (d) a real number
44. The coefficient of x in the determinant

A+x%h  (Q+0%h (14055
A+0% 1+ (14+x0% s
(1+x0%  1+0% (1405
(@4 (b) 2
©0 (d)-2
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hi@x) ho@) h3@
thenF’'(x)atx = ais
(a)1 (b) 2
()3 (d) None of these
. The largest value of a third order
determinant whose elements are equal to 1
or0is
(a)0 (b) 2
(©4 de6

L® smx  cosx
Let f(x)=| 6 —21 03 where p is
D D D
d3
a constant. Then —3 {fx)atx=0is
dx

(a)p b p +p°
@p+ p3 (d) independent of p
X 2 =
B.Let {2 x 6|=ox'+Bl+m®+8x+2
x X 6

Determinants 63
45. If o,B be the roots of the equation (@) s° (b° - 4ac) ®) (@+b+c) (b* - 4ac)
ax’ +bx+c=0Let S, ="+ p" forn>1 a' a
3 148 1+, b* - dac (a+b+c)
() — (@ ===
Let A=|1+S8 148, 1+58 . 4
1+8, 1+8 1+85,
then A =
Practice Test
Time : 30 Min
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).
[10 x 2 = 20]
LI S5 S 23 then the value of 500 + 4B + 37+ 28 + A =
LOIF | ff k2 ke (a)-11 (b)0
zk Zk+2 Zk+3 (c) -16 (d) 16
1 1 1 . . Let
=(x—y)(y—z)(z—x)[;+;+;]then 1 sin 6 1
(@) k=-2 by h=—1 A= —Sitlle 1 5 si1119 ;0 <0< 2nthen
© k=0 ©k=1 P
If fr(®),8, ®), R (x),r = 1,2,3 are (@A=0 () A€ (0,)
polynomials in x such that @Aael-1,2] dAe[2 4]
fra -8 (@)=h,(@),r =1,2,3and n n+1 n+2
i) fol) f3() . Letf(x)=| in "+1P,,+1 ntip o, ,
Fxy=|81(x) 82 g3@) ey n+ln n+2n
‘A n+1 -n+2

where the symbols have their usual
meanings. The f (x) is divisible by

@n +n+1 b)(n+1)!

(c)n! (d) none of these

. Eliminating a, b, ¢, from

x= a y - B z=—= we get
b-c’ c—a’ a-b
1 -x =x

@|1 -y y|=0
1 -z =z
1 -=x x

b1 1 -»(=0
1 z 1
1 -x x

©] ¥ 1 -y|=0
-z z 1

(d) None of these

. The system of equations

x—ycos0+2cos20=0,
-xco80+y—2zcos6=0,
xco826~ycos0+2z=0,
has non trivial solution for 6 equals to
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(a) /3 (b) /6 2 i
(c) 21/3 (d) 7/12 ‘[0 A(x) dx=—16 where a, b, ¢, d are in A.P.,
" 10. Let Ax) = fc :Z fc:i) = :f Ic and then the common difference of the A.P. is
x+¢c x+d x—-b+d equal to
(a)+1 b)+2
{c)x3 (d)+4
Record Your Score
Max. Marks
1. First attempt I '
2. Second attempt | J
3. Third attempt | must be 100% |
Answers
Multiple Choice —I
1. (b) 2.(c) 3. (a) 4. (c) 5.(a) 6. (b)
7. (a) 8. (a) 9. (a) 10. (d) 11. (d) 12. (¢)
13. (a) 14.(b) 15. (b) 16. (d) 17. (c) 18. (b)
19. (a) 20. (d) 21. (b) 22.(b) 23.(b) 24. (d)
25. (d) 26. (c) 27.(d) 28.(b) 29. (c) 30. (d)
31. (¢) 32.(b)
Multiple Choice -Ii
33. (a), (b), (c), (d) 34. (a), (b), (c), (d) 35. (a), (b) 36. (b), (e)
37.(a),(b),(c) 38.(a), (b) 39. (a) 40. (¢) 41. (b) 42. (d)
43. (b) 44. (¢) 45. (b)
Practice Test
1. (b) 2.(d) 3.(b) 4. (d) 5. (a) 6. (d)
7. (), (c) 8. (b), (c) 9. (a), (b), (), (d) 10. (b)



PROBABILITY

§ 7.1. Definition

The probability of an event to occur is the ratio of the number of cases in its favour to the total number of
cases (equally likely).
p(= — N(E) _ number of favourable cases
T n(S) total number of cases
Remark : If a is the number of cases favourable to the event E, b is the number of cases favourable to
the-event E, then odds in favourof Eare a: band odds againstof Eare b: a

. a

In this case P(E) = 2+b

and P(E) = -2
T a+b

& PE+P(E) =1.
0 < P(E) < 1 therefore maximum value of P (E) = 1 and the minimum value of P(E) = 0.

§7.2. Type of Events:

(i) Equally likely Events : The given events are said to be equally likely, if none of them is expected to
occur in preference to the other.
(i) Independent Events : Two events are said to be independent if the occurrence of one does not
depend upon the other. If a set of events E, Ez, ..., Enfor Independent Events.
P(ExnEonEn..nEp) = P(E)-P(E) ... P(Ep)
(i) Mutually Exclusive Events : A set of events is said to be mutually exclusive if occurrence of one of
them precludes the occurrence of any of the remaining events.

If a set of events E1, Ea, ..., En
for mutually exclusive events. Here P (E1 n E2n ..... NEnp=¢
then P(EivEru..UEp) = PEN+P(ED+P(E3)+....+ P(Ep)

(iv) Exhaustive Events : A set of events is said to be Exhaustive if the performance of the experiment
results in the occurrence of at least one of them

If a set of Events E1, B, ..., Enthen for Exhaustive Events

PEIVEU..UEp) =1

(v} Mutually Exclusive and Exhaustive Events : A set of events is said to be mutually exclusive and
exhaustive if above two conditions are satisfied.

If a set of Events Ej, Ea, ..... , Enthen for mutually exclusive and exhaustive events

P(EitvEuyU.. UEp) = PEN+PE)+...+P(Ep) =1

(vi)j Compound Events : If £y, B, ...., E; are mutually exclusive and exhaustive events then, if Eis any

event

n n :
P(E) =% P(ENE) =3 P(E,-).P( EJ- it P(E)>0
=1 i=1 E;
§ 7.3. Conditional Probability

The probability of occurrence of an event Eq, given that £z has already occured is called the conditional

. i F
probability of occurrence of E1 on the condition that E> has already occured. It is denoted by P [ E; ]



66 Objective Mathematics

Le.

Et P(E1n Ep) E %o

) P(Ez)
§ 7.4. Baye’s Theorem or Inverse Probablllty :

It E4, Ea, ..., En are n mutually exclusive and exhaustive events such that
P(E)>0 (0<i<n)
and Eis any event, then for 1 < k< pn,

Remark : We can visulise a tree structure here
P(A) = ‘P: P(B) = g

P!F?
{ e

I
N
B
il

|

i
I

Pl

If we are to find

(R q ™~
P2 pay B<
A (A_J Qa2
P_ =5
(F.'J

A R
P(ZJP(A)+P[§JP(B)

N s m|:n S
—
IS
o)
Vi
i~
T
=
‘>
o)

§ 7.5. Multinomial Theorem

If a die has m faces marked 1, 2, 3, ..., m and if such n dices are thrown. Then the probability that the
sum of the numbers on the upper faces is equal to ris given by

VLVzJ—...+X

m)n
the coefficient of x"in -<—

m’]

§ 7.6. Binomial Distribution
Suppose a binomial experiment has probability of success p and that of failure g(p+ g = 1), then
probability of r success in a series of nindependent trials is given by
Pin="Cp q "wherep+qg=1andr=0,1,23,.,n

Remarks :
(i) The probability of getting at least k success is

n
P>k = 2 "Cip "
(i) The probability of getting at most k success is
K
PO<r<k = EO"C,.p’. q-r
r=

(ili) The mean, the variance and the standard deviation of binomial distribution are np, npgq, Vnpgq.
Notation : If £4 and E; are two events, then

(iy E1 v Ez stands for occurrence of at least one of Es, Ez

(i) E1  Ez stands for the simultaneous occurrence of E1, Ex.

(i E or E or E°stands for non occurrence.
(iv) Er’ n Ex’ stands for non occurrence of both £1 and Ez.
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§ 7.7. Expectation

If p be the probability of success of a person in any venture and M be the sum of money which he will
receive in case of success, the sum of money denoted by pM s called expectation.

§ 7.8. Important Results

(i) If E1 and Ep are arbitrary events, then

(a) P(E1ruE) = P(E))+P(E2) - P(E1n E).

(b} P (Exactly one of Eq, E2 occurs) = P(E1 N E2y+ P(Ei' n Ep)
PEDY-PEINE)+P(E)-P(E1nE)
P(E1) + P(E2)-2P(E1 N Eo)

=PEVE)-P(E1nE)

(c) P (Neither E1 nor E2) = P(EY nE) = 1- P(E1u E2)

(d) P(EYUE) =1-P(E1nE)

(ii) If E1, E2, E3z are three events then

(a) P(EFUE2UE3) = P(E1)+P(E2)+ P(E3)- P(E1n Ep)

-P(EpnE3)-P(Ean E))+ P(Etn Ean E3)

(b) P (Atleasttwo of Eq, Ep, E3 occur)
= P(EINE)+P(E2nE3)+P(E3n E))-2P(E1n Ex n Ey)
(c) P (Exactly two of Ey, Ep, E3 occur)
= PEINE)+P(E2NE)+P(Ean E1) -3 P(E1n E2 N E).
(d) P (Exactly one of Eq, E2, E3 occur)
= P(Ex)+ P(E2)+ P(E3)-2P(E1n E2) -2P (Ea n E3)- 2P(E3 n E1) + 3P (E1 n E2 N E).
(iii) If E4, E2, Eg, ...., Enare nevents then
(a) PEIVEIU ...UE)<PEN+P(E)+...+P(En
(b) P(EsnEan...nEp)>1-P(E1)- P(E2)—.... - P(En).

MULTIPLE CHOICE -1

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

1. For n independent events (a) 7/25 (b) 9/25
Als, P(A)=1/(1+i),1=1,2,..,n The (c) 16/25 (d) 24/25
probability that atleast one of the events 4. If the probability for A to fail in an
occurs is examination is 0.2 and that for B is 0.3 then
(a) 1/n ®)V/n+D) the probability that either A or B fails, is
©yn/(n+1) (d) none of these (a) 0.38 (b) 0.44

2. The probabilities that a student will obtain (¢)0.50 (d) 0.94
grades A, B, C or D are 0.30, 0.35, 0.20 and 5. A box contains 15 transistors, 5 of which are
0.15 respectively. The probability that he will defective. An - inspector takes out one
receive atleast C grade, is transistor at random, examines it for defects,
(a) 0.65 (b) 0.85 and replaces it. After it has been replaced
(c)0.80 (d) 0.20 another inspector does the same thing, and

3. The probabilitity that a teacher will give an_ then so does a third inspector. The
unanounced test during any class meeting is probability that at least one of the inspectors
1/5. If a student is absent twice, the finds a defective transistor, is equal to
probability that he will miss at least one test, (a) 1727 (b) 8/27

is - (©) 19/27 (d) 26/27
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10.

11.

12.

13.

. There are 5 duplicate and 10 original items in

an automobile shop and 3 items are brought
at random by a customer. The probability
that none of the items is duplicate, is

(a) 20/91 (b) 22/91

(c) 24/91 (d) 89/91

. Three letters are written to three different

persons and addresses on the three envelopes
are also written. Without looking at the
addresses, the letters are kept in these
envelopes. The probability that all the letters
are not placed into their right envelopes is

(a) 172 (b) 1/3

(c) 1/6 (d) 5/6

. A man is known to speak truth in 75% cases.

If he throws an unbiased die and tells his
friend that it is a six, then the probability that
itis actually a six, is
(a) 1/6
(c)3/4

(b) 1/8
(d) 3/8

. A bag contains 7 red and 2 white balls and

another bag contains 5 red and 4 white balls.
Two balls are drawn, one from each bag. The
probability that both the balls are white, is

(a) 2/9 (b)2/3

(c) 8/81 (d) 35/81

A bag contains 5 red, 3 white and 2 black
balls. If a ball is picked at random, the
probability that it is red, is

(a) 1/5 (b) 172

(c)3/10 (d)9/10

A single letter is selected at random from the
word ‘PROBABILITY’. The probability that
itis a vowel, is

(a) 2/11 (b) 3/11

(c)4/11 (d) None of these

10 bulbs out of a sample of 100 bulbs
manufactured by a company are defective.
The probability that 3 out of 4 bulbs, bought
by a customer will not be defective, is :

(2) "Cy/'C, ) *cy/*c,
© 90C3/]00C4 ) ( ;L:C3 % :;;C])/:CCC4
Fifteen coupons are numbered 1, 2, 3, ..., 15

respectively. Seven coupons are selected at
random one at a time with replacement. The

14.

15,

16.

17.

18.

19.

Objective Mathematics

probability that the largest number appearing
on a selected coupon is atmost 9, is
(a) (1/15)’ ) (3/5)
() (8/15) (d) None of these
The probability that a man aged x years will
die in a year is p. The probability that out of
n men M, M, ..., M,, each aged x, M; will
die and be the first to die, is :
(a) 1/n" ®) 1-(1-p)

l 1 n
© o @ 1= =)
n letters are written to n different persons and
addreses on the n envelopes are also written.
If the letters are placed in the envelopes at
random, the probability that atleast one letter
is not placed in the right envelope, is

(a)l—l (h_)l-_i
n 2n

(c)l—]—2 (d)l—_—_IT

n i
Three athletes A, Band C participate in a
race. Both A and B have the same probability
of winning the race and each is twice as
likely to win as C. The probability that B or
C wins the race is
(a) 2/3 (b) 3/5
(c) 3/4 (d) 13725
A number is chosen at random from among
the first 30 natural numbers. The probability
of the number chosen being a prime, is
(a) 173 (b) 3/10
(c) 1730 (d) 11/30
Out of 13 applicants for a job, there are 8
men and 5 women. It is desired to select 2
persons for the job. The probability that
atleast one of the selected persons will be a
woman, is

(a) 5/13 (b) 10/13
(c) 14/39 (d) 15/39
Two athletes A and B participate in a race

along with other athletes. If the chance of A
winning the race is 1/6 and that of B winning
the same race is 1/8, then the chance that
neither wins the race, is

(a) 1/4 (b) 7/24

(c) 17724 (d) 35/48
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20.

21.

22,

23.

24.

26.

Three players A, B, C in this order, cut a pack
of cards, and the whole pack is reshuffled
after each cut. If the winner is one who first
draws a diamond then C’s chance of winning
is

(a) 9/28 (b) 9737

(c) 9/64 (d)27/64

6 girls and S boys sit together randomly in a
row, the probability that no two boys sit
together, is :

6!5! 616!
@1 ® T
617! 5171
©311r D371
A mapping is selected at random from the set

of all mappings of the setA={1,2 ..., n} into
itself. The probability that the mapping
selected is bijective, is

(@)=

1

(b)y —

n ‘ ’l]

n! on!

2 n
Three letters are written to three different

persons and addresses on the three envelopes
are also written. Without looking at the
addresses, the letters are kept in these
envelopes. The probability that the letters go
into the right envelopes, is

(a) 173 (b) 1/6

() 1/9 (d) 1/27

An unbiased die with faces marked 1, 2, 3, 4,
5 and 6 is rolled four times. Out of the four
face values obtained, the probability that the
minimum face value is not less than 2 and the
maximum face value is not greater than 5, is

(a) 1/81 (b) 16/81
(c) 65/81 (d) 80/81

. The probability of guessing correctly alleast
8 out of 10 answers on a true-false
examination, is
(a) 7/64 (b) 7/128
(c) 45/1024 (d) 175/1024
The probability that the 13th day of a
randomly chosen month is a second
Saturday. is
@177 (b) 1/12
(c) 1/84 (d) 19/84

27.

28.

29.

30.

31.

32.

33.

69

A box contains cards numbered 1 to 100. A
card is drawn at random from the box. The
probability of drawing a number which is a

square, is

(a) 1/5 (b) 2/5

(c) 1/10 (d) None of these

An integer is chosen at random from the

numbers 1,2, .., 25. The probability that the
chosen number is divisible by 3 or 4, is

(a) 2/25 (b) 11725

(c) 12/25 (d) 14/25

Two players A and B throw a die alternately
for a prize of Rs. 11/- which is to be won by
a player who first throws a six. If A starts the
game, their respective expectations are
(a)Rs. 6;Rs. 5 (b)Rs.7;Rs. 4

(c) Rs. 5.50; Rs. 5.50 (d) Rs. 5.75; Rs. 5.25

A three-digit number is selected at random
from the set of all three-digit numbers. The
probability that the number selected has all
the three digits same, is

(@) 1/9 (b) 1/10
(c) 1/50 (d) 17100
In a college 20% students fail in

mathematics, 25% in Physics, and 12% in
both subjects. A student of this college is
selected at random. The probability that this
student who has failed in Mathematics would
have failed in Physics too, is :

(4) 1720 (b) 3/25
(&) 12725 (d) 3/5
A purse contains 4 copper and 3 silver coins,

and a second purse contains 6 copper and 2
silver coins. A coin is taken out from any
purse. the probability that it is a copper coin.
is

(a) 377 (b) 4/7
(c) 3/4 (d) 37/56
Three of the six vertices of a regular hexagon

are chosen at random. The probability that
the triangle with three vertices is equilateral.
is

@7 OF

() —

1
10 @ 20
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34

35.

36.

37.

38.

39.

The probabilities of two events A and B are
0-3 and 0-6 respectively. The probability that
both A and B occur simultaneously is 0:18.
Then the probability that neither A nor B
occurs is

(a)010 (b) 0-28

(c) 0-42 (d)0:72

One mapping is selected at random from all
the mappings of the set A={l,2,3,..,n}
into itself. The probability that the mapping
selected is one to one is given by

() &=

n!
5 1
(n ,,_ll) - (d) None of these
n

(©

Two persons each makes a single throw with
a pair of dice. The probability that the throws
are unequal is given by

1 73
(a)= )=
o 6
51
©) = (d) None of these
oF

If the mean and variance of a binomial
variate X are 7/3 and 14/9 respectively. Then
probability that X takes value 6 or 7 is equal
to

N e
@759 ® 729
7 13
— \ g
© 729 D359

A bag contains a white and b black balls.
Two players A and B alternately draw a ball
from the bag, replacing the ball each time
after the draw. A begins the game. If the
probability of A winning (that is drawing a
white ball) is twice the probability of B
winning, then the ratio a : b is equal to
(ayl:2 b)2:1

©)1:1 (d) None of these

One ticket is selected at random from 100
tickets numbered 00, 01, 02, ..., 99. Suppose
X and Y are the sum and product of the digit
found on the ticket P (X=7/Y=0) is given

by
(a)2/3 (b) 2/19
(c) 1/50 (d) None of these

40.

41.

42.

43.

44.

45,

46.

47.

Objective Mathematics

Let X be a set containing n elements. Two
subsets A and B of X are chosen at random
the probability that A U B=Xis

(@) *c /2™ (b) 1/°C,
(©)1.35...2n - 1)/2" n 1 (d) (3/4)"

A natural number x is chosen at random from
the first 100 natural numbers. The probability

thatx+%>50is

(a) 1/10 (b) 11/50

(c) 1720 (d) None of these

If X and Y are independent binomial variates
B(5,1/2)and B(7,1/2) then P(X+Y=3)
is

(a) 55/1024 (b) 55/4098

(c) 55/2048 (d) None of these

A die is rolled three times, the probability of
getting a larger number than the previous
number each time is

(a) 15/216 (b) 5/54

(c) 13/216 (d) 1/18

A sum of money is rounded off to the nearest
rupee; the probability that round off error is
at least ten paise is

(a) 19/101 (b) 15/100

(c) 82/101 (d) 81/100

Eight coins are tossed at a time, the
probability of getting atleast 6 heads up, is

a1 57
@ %2 ®) 64

37 29
©) 756 756

10% bulbs manufactured by a company are
defective. The probability that out of a
sample of 5 bulbs, none is defective, is

(a) (1/2)° (b) (1/10)°

(c) (9/10) @ 9710y

Of the 25 questions in a unit, a student has
worked out only 20. In a sessional test of that
unit, two questions were asked by the
teacher. The probability that the student can
solve both the questions correctly, is

(a) 8/25 (b) 17/25

(c)9/10 (d) 19/30
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48.

49.

wm
[\°]

o’
75

54.

The probability that at least one of the events
Aand B occur is 0:6. If AandB occur
simultaneously with probability 0-2, then
P(A)+P(B), where A and B are
complements of Aand B respectively, is

equal to
(a) 0-4 (b) 0-8
()12 (d) 1-4

Let A={1,3,57,9}and B={2,4,6,8}.
An element (a, b) of their cartesian product
A X B is chosen at random. The probability
thata+b=9.1s
(a) 1/5
(c) 3/5

(b)2/5
(d) 4/5

. Dialing a telephone number, a man forgot the

last two digits and remembering only that
they are different, dialled them at random.
The probability of the number being dialed
correctly is
(a) 172

(c) 1/72

(b) 1/45
(d) 1/90

. If Aand B are any two events, then the

probability that exactly one of them occurs.
is 3 5.
(@QPANB)+PANB)
(MOPAUBY+PAUB)
OPA+PB)-PANB)
(DPA+PB+2PANDB)

. A speaks truth in 60% cases and B speaks

truth in 70% cases. The probability that they
will say the same thing while describing a
single event is
(a) 0-56
()0:38

(b) 0-54
(d) 0-94

. If the integers A and u are chosen at random

between 1 to 100 then the probability that a
number of the form 7" + 7" is dirisible by 5 is
(a) 1/4 (b) 1/7

(c) 1/8 (d) 1749

If two events A and B are such that P (A) >0
and B (B) # |, then P(A/B) is equal to

MULTIPLE CHOICE -lI

Each question, in this part, has one or more than one correct answer(s). For each question, write the letters
a. b. c. d corresponding to the correct answer(s).

61.

A fair coin is tossed n times. Let X = the
number of times head occurs. If

n
n

th
&

60.

71

(a) Ll -P(A/B)
L 1=PALE
iy —— ()

P(B)

(b) 1 =P (A/B)
FP{A)
P(B)

. A three digit number, which is multiple of

11, is chosen at random. Probability that the
number so chosen is also a multiple of 9 is
equal to

(a) 1/9 (b) 2/9
(c) 17100 (d) 97100
If I—ZAB - I—Z-B 4 I—ZZE are probabilities of

three mutually exclusive events. then

! 1 | 2
(@) 3Sp<y (b)y<p<3

(c) %S p S% (d) None of these

. A box contains tickets numbered 1 to 20. 3

tickets are drawn from the box with
replacement. The probability that the largest
number on the tickets is 7 is

(a) 7720 B 1-(7/20Y
(c)2/10 (d) None of these

. Two numbers x and v are chosen at random

from the set {1. 2. 3. ..... 30}. The probability
that x* — v~ is divisible by 3 is

(a) 3/29 (b) 4/29

(c) 5/29 (d) None of these

. A fair die is thrown until a score of less than

five points is obtained. The probability of
obtaining less than three points on the last
throw is

(a) 3/4 (b) 4/5

(c)5/6 (d) 172

Seven digits from the digits 1. 2. 3. 4. 5. 6, 7.
8. 9 are written in a random order. The
probability that this seven digit number is
divisible by 9 is
(a) 2/9

©) 1/3

(b) 1/5
) 1/9

P(X=4).P(X=5and P(X=6 arcin AP
then the value of # can be
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62.

63.

64.

65.

66.

67.

68.

@7 (b) 10
(c) 12 (d) 14
A and B are two events, the probability that

exactly one of them occurs is given by
(@QPA+PB-2(ANB)
b)P(AUB)-P(ANB)
(¢)P(A)+P(B)-2P(A'NB)
(dPANB)Y+P(A' N B)

A wire of length [ is cut into three pieces.
What is the probability that the three pieces
form a triangle ?

(a) 172 (b) 1/4

(c)2/3 (d) None of these
Suppose X is a binomial variate
BB, p)and P(X=2)=P(X=3), then p is
equal to

(a) 12 (b) 173

(c) 1/4 (d) /5

A bag contains four tickets marked with 112,

121, 211, 222 one ticket is drawn at random
from the bag. Let E, {1=1, 2, 3} denote the

event that ith digit on the ticket is 2. Then

(a) E; and E, are independent

(b) E, and E; are indepndent

(c) E5 and E; are independent

(d) E,, E,, E; are independent

A bag contains four tickets numbered 00, 01,
10, 11. Four tickets are chosen at random
with replacement, the probability that sum of
the numbers on the tickets is 23 is

(a) 3/32 (b) 1/64
(c) 5/256 (d) 7256
A natural number is selected at random from

the set X = {x/1 <x<100}. The probability
that the number satisfies the inequation

x* —13x <30, is

(a) 9/50 (b)3/20
(©)2/11 (d) None of these
Two integers xandy are chosen, without

replacement, at random from the set
{x/0 <x <10, x is an integer} the probability
thatix—yl1<S5is

87 89
@15 ® 15
5L @ 101

121 121

69.

70.

71.

72.

73.

74.

75.

Objective Mathematics
The adjoining Fig. gives the road plan of
lines connecting two parallel roads

AB and A;B,. A man walking on the road AB
takes a turn at random to reach the road A;B,.
It is known that he reaches the road A;B;
from O by taking a straight line. The chance

that he moves on a straight line from the road
ABtothe A;B, is

(a) 0-25 (b) 0-04
()02 (d) None of these
If a € [-20, 0], then the probability that the

graph of the function y= 16x" +8 (a+5)
x —Ta -5 is strictly above the x-axis is

(a) 12 (b) 1/17
(c) 17/20 (d) None of these
Two distinct numbers are selected at random

from the first twelve natural numbers. The
probability that the sum will be divisible by 3
is

(a)1/3 (b) 23/66
© 12 (d) None of these
If A and B are independent events such that

0<PA)<1,0<P(B)< 1 then

(2) A, B are mutually exclusive

(b) A and B are independent

(c) A, B are independent

(d) P(A/B)+ P (A/B) =1

Given that x e [0, 1]and y € [0, 1]. Let A be
the event of (x, y) satisfying y2 <x and B be
the event of (x, y) satisfying x< y, then

(@ P(ANB) =% (b) A, B are exclusive
(c)P(A)=P(B) (dP(B)<P(A)

The probability that out of 10 persons, all
born in April, at least two have the same

birthday is
30,.]0 30,
i 210
(30)10 30Cl
(c) T (d) None of these
(30)

A pair of fair dice is rolled together till a sum
of either 5 or 7 is obtained, the probability
that 5 comes before 7 is

(a)0-2 (b) 0-3

(c) 04 (d)0-5
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76.

77.

78.

79.

80.

81.

82.

A second order determinant is writeen down
at random using the numbers 1, -1 as
elements. The probability that the value of
the determinant is non zero is

(a) 172 (b) 3/8
(c) 5/8 (d) 1/3
A five digit number is chosen at random. The

probability that all the digits are distinct and
digits at odd place are odd and digits at even
places are even is

(a) 1725 (b) 1/75
(c) 1737 d)1/74
A natural number is selected from 1 to 1000

at random, then the probability that a
particular non-zero digit appears at most
once is

(a) 37250 (b) 143/250
(c) 2437250 (d) 7/250
If A and B are events at the same experiments

with P(A)=0-2, P(B)=0-5, then maximum
value of P (A’ M B) is

(a) 174 (b) 172
(c) 178 (d) 1/16
Xy, Xy, X3, ..., X5o are fifty real numbers such

that x,<x,,; for r=1,2,3,.,49. Five
numbers out of these are picked up at
random. The probability that the five

numbers have x,4 as the middle number is

= 20C2 % 30C2 ” 30C2 b |9C2
a —_— —e
50C3 ¢,
|9C2 x 3|C1
©)—g— (d) None of these
L3

If Aand B are two events such that
P(A)=1/2and P(B)=2/3, then

(@ P(AUB>2/3

®PANBY<1/3
©)1/6<P(ANB)<1/2
d1/6<P(A'nB)<1/2

For two events A and B, if
P(A)=P(A/B)=1/4 and P(B/A)=1/2,
then

(a) A and B are independent

(b) A and B are mutually exclusive
(©)P(A’/B)=3/4

(d)P(B'/A)Y=1/2

83.

84.

85.

86.

87.

88.

73

A student appears for tests I, IT and III. The
student is successful if he passes either in
tests I and II or tests I and III. The
probabilities of the student passing in tests I,
II, III are p,q and 1/2 respectively. If the
probability that the student is successful is
1/2 then
(@p=1,4¢=0
(c)p=3/5,9=2/3
(d) there are infinitely many values of p and q.
A bag contains 14 balls of two colours, the
number of balls of each colour being the
same. 7 balls are drawn at random one by
one. The ball in hand is returned to the bag
before each new drawn. If the probability
that at least 3 balls of each colour are drawn
is p then

b)p=2/3,9=1/2

@p>3 ®p=3

@p<y

All the spades are taken out from a pack of
cards. From these cards; cards are drawn one
by one without replacement till the ace of
spades comes. The probability that the ace
comes in the 4th draw is

©p<l

(a) 1/13 (b) 12/13
(c) 4/13 (d) None of these
Let X be a set containing n elements. If two

subsets A and B of X are picked at random,
the probability that A and B have the same

number of elements is
2n

1
() 5, —
L

— ol |

n
@

n
135 ...(2n—-1) (@) &,
2".n! 4"

A die is thrown 2n+ 1 times, ne N. The

probability that faces with even numbers
show odd number of times is

2n+1 1
(a) n 43 (b) less than 3

(c) greater than 1/2 (d) None of these

(c)

If E and F arc the complementary events of
the events E and F respectively then

(a) P(E/F)+P(E/F)=1

(b) P(E/F)+P(E/F)=1
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(c)P(E/F)+P(E/F)=1 90. Three six faced fair dice are thrown together.
(d)P(E/F)+P(E/F)=1 The probability that the sum of the numbers

89. A natural number x is chosen at random from appearing on the dicc isk (3 <k <8)is
the first one hundred natural numbers. The @) (k=1 (k=2) (b) k(k=1)
i (x — 20) (x — 40) ' 432 432
probability that —_—_‘—(x —30) <0is - I 2
(2) 1/50 (b) 3/50 ©° GXze @
(¢)7/25 (d) 9/50
Practice Test
M.M.: 20 Time : 30 Min.
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).
[10 x 2 = 20]
1. A four digit number (numered from 0000 to (a) no two boys sit together
9999) is said to be lucky if sum of its first (b) no two girls sit together
two digits is equal to sum of its last two (c) boys and girls sit alternatively
digits. If a four digit number is picked up at (d) all the boys sit together
random, the probability that it is lucky 6. The probabilities of different faces of a
number is biased dice to appear are as follows :
(a) 167 (b) 2:37 Face number | 1 2 3 4 5 6
E 0o (2D sty Probability |01 [0-32[021/015[005(017
oy D g5 S i .random LeLe The dice is thrown and it is known that
numbe.rs 0-ira ,99' By seing the _“‘_‘m?er a either the face number 1 or 2 will appear.
man will laugh if product of the digits is .12- Then the probability of the face number 1
If he chosen three numbers with foappearis
re_placement then the Probablllty that he (@) 5/21 (b) 5/13
will laugh at;least once is " (© 7/23 ) 3/10
(a) 1| 31 \i b)1- (43 ) 7. A card is selected at random from cards
| 45 ) | 45 .-I' numbered as 00, 01, 02, ...,99. An event is
1| 42 | @1 _l-' 41 ? said to have occured. If product of digits of
(43 | | 45 | the card number is 16. If card is selected 5
3. If X follows a binomial distribution with times with replacement each time, then the
parameters n=8 and p=1/2 then probability that the event occurs exactly
p(lx-4]<2)= three times is
(a) 121/128 (b) 119/128 5. 3 Y 97
(c)117/128 (d) 115/128 (a) C3| 100 | \ Lo |
4. Two numbers b and ¢ are chosen at random . 3 2
. 5 3 Y 97
(with replacement from the numbers 1, 2, 3, (b) "Cy | 100 | | 100 !
4, 5, 6, 7, 8 and 9). The probability that 3 g - '_
P +br+c>0forallxe Ris (C)ﬁc"h_oouﬁo:
(a) 17/123 (b) 32/81 i 9
(c) 82/ 125 (d) 45/143 (CV2010103) (015

[

. Suppose n boys and m girls take their seats

randomly round a circle. The probability of

their sitting is (2'1 - IC,,.)_ ! when

8. Let A, B, C be three mutually independent
events. Consider the two statements
S, and S,
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S, :A and B u C are independent

Sy : A and B n C are independent then

(a) Both S; and Sy are true

(b) Only S is true

(c) Only Ss is true

(d) Neither Sy nor Sy is true

. Sixteen players Pi, Py. ..., Pig play in a
tournament. They are divided into eight
pairs at random. From each pair a winner
is decided on the basis of a game played
between the two players of the pair.
Assuming that all the players are of equal
strength, the probability that exactly one of

10.

75

the two players P; and Py is among the
eight winners is

(a) 4/15 (b) 7/15
(c) 8/15 (d) 17/30
The probabilities that a student in
Mathematics, Physics and Chemistry

area,Bandy respectively. Of these
subjects, a student has a 75% chance of
passing in at least one, a 50% chance of
passing in at least two, and a 40% chance of
passing in exactly two subjects. Which of
the following relations are true ?

(a) a+B+y=19/20

(b)o+B+y=27/20

() afy=1/10 (d) afy=1/4
Record Your Score
Max. Marks
1. First attempt
2. Second attempt
3. Third attempt must be 100% |
Answers
Multiple Choice —I
1. (¢) 2. (b) 3.(b) 4. (b) 5. (¢) 6. (c)
7. (b) 8. (d) 9.(c) 10. (b) 11. (b) 12. (d)
13. (b) 14. (d) 15. (d) 16. (b) 17. (a) 18. (d)
19. (¢c) 20. (b) 21. (c) 22. (d) 23. (b) 24. (b)
25. (b) 26. (¢) 27. (c) 28. (c) 29. (a) 30. (d)
31.(d) 32.(d) 33.(¢c) 34. (b) 35.(¢) 36. (d)
37.(b) 38. (¢) 39. (b) 40. (d) 41. (d) 42. (a)
43. (b) 44, (d) 45, (¢) 46. (d) 47. (d) 48. (¢)
49. (a) 50. (d) 51. (a) 52.(b) 53.(¢) 54. (¢)
55. (a) 56. (d) 57.(d) 58. (d) 59. (d) 60. (d)
Multiple Choice —II
61. (a), (d) 62. (a), (b), (¢), (d) 63. (b) 64. (1) 65. (a), (b), (c)
66. (a) 67. (b) 68. (c) 69. (¢) 70. (d) 71. (a)
72.(b), (c), (d) 73.(a) 74. (¢) 75. (¢) 76. (a) 77. (b)
78. (c) 79. (b) 80. (b) 81. (a,, (b), (¢), (d) 82. (a), (¢), (d)
83. (a), (b), (c), (d) 84. (a) 85. (a) 86. (a, ¢) 87. (d)
88. (a, d) 89. (d) 90. (a, ¢)
Practice Test
1. (c) 2. (b) 3.(b) 4. (b) 5. (a), (b), (c) 6. (a)
7. (b), (d) 8. (a) 9. (c) 10. (b), (c)



LOGARITHMS AND THEIR PROPERTIES

1. Definition : eis the base of natural logarithm (Napier logarithm).

logio e

rLe., In x=10ge x
and log1o e is known as Napierian constant
ie., log1o e = 0-43429448 ...
In x=2-303 log1o x Since In x=log1o x.loge 10 = L 2-30258509 ...

2. Properties :

(i) &=xologex=k;a>0,az1,x>0 (i) &= a>0

(i) ntoy=2nmi+In(x);x=0,i=v=1,x>0 (iv) loga (mn)=logam+logan;a>0,a#1,m n>0
(v) loga(m/n)=logam-logan; a>0,a+#1,mn>0

(vi) loga(1)=0;a>0,a=#1 (vijlogaa=1,a>0,a#1

(viii) loga (M= nloga(m); a>0,a=1,m>0  (ix) a%%® =(x)°%@: p=1; a b, xan positive numbers.

() d°9W=xha>0 a1, x>0 (xi) logp (%) =[ :»2%%] ca#1,b#1; a, b, xare positive numbers.
a
(xii) Ioga"(x):lkloga (¥;a>0a#1,x>0 (xiii) loga (0)%¥ =2klogal x1; x>0, k£U; a>0, a# 1

(xiv) loga?* (x)=21—klog|a| 0;x>0,k+0;a>0,a#1

(xv) loga (%) # 2 loga (%) Since domain of loga (*°) is R ~ {0}
and domain of loga (x) is (0, =) are not same and for x < 0, loga x is imaginary.
(xvi) loga x> 0 if either x>1,a>10r0<x<1,0<a<1
(xvii) loga x< O if either x>1,0<a<1or0<x<1,a>1
(xviii) If loga (x) > loga (y) then x> yif a>1and x< yif0<a<1
(xix)Ifa>1,loga(x)< ke 0<x< a and loga(x)> ke x> a*
K andloga(x)> ke 0< x< a
(xxi) If &= a”then the following case hold :
(i) xand y can be any integerif a=1 (i) x and y can be any even integerif a= -1
(i) xand y can be any real number if a=0 (ivyx=yifa=0,—-1,+1.
MULTIPLE CHOICE-I

Each question in this part has four choices out of which just one is cerrect. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d which ever is appropriate.

(xx)lf0<a<,loga( <k x>a

1. If A=log, log, log, 256 + 2 logyz 2 then A = (@0 B () B

(a)2 b3 (c)log2 (d)log3

()5 _ 7 ) 3. For y =log, x to be defined ‘@’ must be
2. 7log [ % ]+ 5 ]og(% }+ 3log ( % ] (a) any positive real number

is equal to N Z i« (b) any number (c)>e

(d) any positive real number # |



Logarithms and Their Properties

4,

10.

11.

12. I »
MULTIPLE CHOICE-II

If log g 3 = 0-477, the number of digitin 3" is
(a) 18 (b) 19

(c) 20 ()21

If x=1og; 5,y =1log;7 25, which one of the
following is correct ?

(@x<y () x=y
(c)x>y (d) None of these
. The domain of the function V(logy.s x) is
(@) (1, =) (b) (0, o)
(c) (0, 1] (d) (05, 1)

. The number log, 7 is

(a) an integer (b) a rational number
(c) an irrational number
(d) a prime number

. The value of

1 1 1
+...+
logon  logsn logy; n
1
@ log43!n ®) logsy n
1 1
logg, n e

18

(©

Iog43 n!

log)o tan 1° +logjg tan 2° + ... + log;q tan 89° =

(a0 (b) 1
(27 (d) 81
Iflog;, 27 =athen logg 16 =

wr(8)  o3(35)

(3—a 3—a

(C)4|k3+aJ (d)5[3+aJ

log; log; V7 V(7 47)

(a) 3 log, 7 (b) 3 log; 2

(©)1-3log,2 (d)1-3log, 7

n Ios.wczlogv= log z
b—

a b
thenx.y.z =

a—-b :

c—a

13.

14.

15.

16.

17.

18.

19.

20.

77

(a) xyz (b) abc
©0 @1

1y, vl wopl _dlgol
1+log,bc  1+logyca 1+log.ab
(a0 (b) 1
©?2 @3
If (4)°% 3 + (9)°82# = (10)"°8:* then x =
(@2 (b)3
(©) 10 (d) 30
Ifx,y,zarein G.P. and ' = b = ¢* then

(a)log,a=log. b (b)log.b=log,c
(©)log,c=log,a (d)log,b=2log,c

r 2O0+z=x) _ yQ@+x—y) zk+y-2)

log x logy log z
then Xy* =7y’ =
(a) 7% b) Xy
©) ¥y* @ xy
If logs2, logs (2" = 5), logs (2" = 7/2) are in
A.P. thenx=
(a)1 (b2
(©)3 @4

] 1
Ify=a' "% and z=a' ~1%8:Y then x =
1 1

(a) al +1og, 2 (b) agl+log,z
1 - 1
(c) gl-log,z (d) g2-1og, 2
Iflogggb=3 13—0 thenb =
(a)2 (b) 8
(c)32 (d) 64
If logs (x—1) <loggge (x — 1) then x lies in
the interval
(a) (_ ©9, ]) (b) (ly 2)
(c) (2, =) (d) None of these

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, c, d corresponding to the correct answer(s).

21.

22.

The value of 3'%84° — 583 ¢

(@0 ()1

(©)2 (d) None of these
The value of log,, a. log, b. log, c. log, d is
(a)0 (b) log abed

(c)log 1 @l

23.

24,

If x®=y"=2z" then 3, 3log,x, 3 log,y,
7 log,z are in
(a) A.P.
(c)H.P.

If l
logs ®

(b) G.P.
(d) A.G.P.

+ > x then x be

logs®
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(@2 (b)3 (a) 2 (b) -1
©r (d) None of these ()0 ()1
logox logyy logoz 3.2 log logh 1
25. If e and x’yz =1 then k= Oga _ _COBJ) _0EC
4 6 3k y 28. If TR el e ) then
(a) -8 (b) -4 2 = al; +c. bc+“. Cu+b -
©)0 (d) logy [ 256 | (2)0 ) 1
' ©a+b+c '(d) log;, a. log,. b log, ¢
2. Ifinf @Xb) (Inatinb), e, b_ Szt 1
L 3 S 2 , b a 29, Iflogs (5+4 logs (x— 1)) =2, then x =
(a) ] (b)3 (@2 (b)4
©3 )7 ©8 (d) log, 16
27. 1f n= 1983 | then the value of &
1 e G ] 30. 1f 258 % 1 3%°8* = 97 then x -
logyn  loggn loggn ™" " logggan (a)2 (b) 4
is equal to ©)8 d 16
Practice Test
M.M.: 10 Time 15 Min.
(A) There are 5 parts in this question. Each part has one or more than one correct answer(s).
[6x2=10]
1. The interval of x in which the inequality (a)2 (b) 4
51/4 logzz S 5.1:1/5 log; x (c) 6 )8
b o vE 4. The solution of the equation
(@) (0,5 “ ] (®) 5", =) log; logs (Vx +5 +Vx) = 01is
(c) both (a) & (b)  (d) None of these (a)1 (b) 3
2. The solution set of the equation (c) 4 @5
log, 2 loga, 2 =logy, 2is 5. The number of solutions of
@22, 2% (by{1/2,2} logy (x - 1) =logp (x - 3) is
©{1/4,2%} (d) None of these Ej)) ;3 Eg; (1)
3. The least value of the expression
2 logygx — log; 0-01 is
Answers
Multiple Choice -
1. (¢) 2. (¢c) 3.(d) 4. (¢) 5.(c) 6. (¢c)
7. (c) 8. (a) 9. (a) 10. (¢) 11. (c¢) 12. (a)
13. (b) 14, (¢) 15. (a) 16. (a) 17. (¢) 18. (c)
19. (¢) 20. (¢)
Multiple Choice -l
21. (a) 22. (a), () 23. (a) 24. (a) 25. (a), (d) 26. (d)
27. (d) 28. (b), (d) 29. (b) 30. (d)

Practice Test
1. (©) 2.(a) 3.(b) 4. (¢c) 5.(b)



MATRICES

IMPORTANT DEFINITIONS, FORMULAE AND TECHNIQUES

§ 9.1 Definition

An mx n matrix is usually written as

at a2 ... an
az1 a2 ... azn
am am2 ... @amn

where the symbols ajjrepresent any numbers (ajlies in the th row (from top) and sth column (from left)).
Matrices represented by [ ], (), I I
Note: If two matrices A and B are of the same order, then only their addition and subtraction is
possible and these matrices are said to be conformable for addition or subtraction. On the other
hand if the matrices A and B are of different orders. then their addition and subtraction is not
possible and these matrices are called non-conformable for addition and subtraction.

§ 9.2 Various Kinds of Matrices

(i) Idempotent Matrix : A square matrix A is called idempotent provided it satisfies the relation A2=A.

(ii) Periodic Matrix : A square matrix A is the least positive integer for which A¥* T2 A then kis said to
be period of A. For k=1, we get A2 = A and we called it to be idempotent matrix.

(iii) Nilpotent Matrix : A square matrix A is called Nilpotent matrix of order m provided it satisfies the
relation AX=0and A" = 0, where kis positive integer and 0 is null matrix and k is the order of the nilpotent
matrix A.

(iv) Involutory Matrix : A square matrix A is called involutory provided it satisfies the relation AZ=),
where | is identity matrix.

(v) Symmetric Matrix : A square matrix will be called symmetric if for all values of iand j, i.e., aj= ajj or
A=A

(vi) Skew Symmetric Matrix : A square matrix is called skew symmetric matrix if (i) aj=— a; for all
values of iand j. (ii) All diagonal elements are zero, or A’ = — A.

Note : Every square matrix can be uniquely expressed as the sum of symmetric and skew symmetric
matrix.

ie., == (A+A)+ % (A - A, where % (A+ A% and % (A-A")

are symmetric and skew symmetric parts of A

(vii) Orthogonal Matrix : A square matrix A is called an orthogonal matrix if the product of the matrix A
and its transpose A’ is an identity matrix.
ie., AA’ =1

Note (i) If AA’= /then A= ' = A’

Note (ii) If A and B are orthogonal then AB is also orthogonal.
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(viii) Complex Conjugate (or Conjugate) of a Matrix : if a matrix A is having complex numbers as its
elements, the matrix obtained from A by replacing each element of A by its conjugate (aX b= a+ ib) is
called the conjugate of matrix A and is denoted by A.

(ix) Hermitian Matrix : A square matrix A such that A’ = A is called Hermitian matrix, provided aj; = aj for
all values of jand jor A = A.

(x) Skew-Hermitian Matrix : A square matrix A such that A’=— A is called skew-hermitian matrix,
provided aj = — @j for all values of iand jor A® = - A.

(xi) Unitary Matrix : A square matrix A is called a unitary matrix if AA® = |, where | is an identity matrix
and A% is the transposed conjugate of A.

Properties of Unitary Matrix

(i) If A is unitary matrix, then A’ is also unitary.

(ii) If A is unitary matrix, then A 'is also unitary.

(iii) If A and B are unitary matrices then AB is also unitary.

§ 9.3 Properties of adjoint A

(a) If A be n rowed square matrix then
(adiA)A=A(adjA)=IAl. I

i.e., the product of a matrix and its adjoint is commutative.

Deductions of a:

Deducation 1. If A is n rowed square singular matrix then

(adj A) A = A (adj A) = 0 (null matrix)

since for singular matrix, | A| =0.

Deduction 2. If A is n rowed square non-singular matrix, then

ladjAl=[AI"""

since for singular matrix, | A | = 0.

(b) Adj (AB) = (Adj B) - (Adj A)

(c) (Adj A) = Adj A’

(d) adj (adj A) =1 A"~ 2 A, where Ais a non-singular matrix.

2
(e) | {Adj (Adj) A) I =1 A 1"~ where A is a non-singular matrix.
(f) Adjoint of a diagonal matrix is a diagonal matrix.
(g) det (nA) = n" det (4)
Note : Inverse of a non-singular diagonal matrix :

a 0 o0
If A:=|0 b 0 |suchthat|Al=0

0 0 ¢

100

a
1_ 1

A '=|0 b 0

0o 1

c

§ 9.4 Types of Equations

(1) When system of equations is non-homogeneous :
(i) If | A0, then the system of equations is consistent and has a unique solution give by X =A™ 'B.
(i) If ! A1=0 and (adj A) - B # 0, then the system of equations is inconsistent and has no solutions.

(i) If | A 1=0 and (adj A) - B = O then the system of equations is consistent and has an infinite number
of solutions.

(2) When system of equations is homogeneous :
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(i) 1 Al=0, the system of equations have only trivial solution and it has one solution.

(ii) If | A1=0, the system of equations has non-trivial solution and it has infinite solutions.

(iii) If No. of equations < No. of unknowns, then it has non trivial solution.

Note : Non-homogeneous linear equations also solved by cramer’s rule this method has been discussed
in the chapter on determinants.

§ 9.5 Rank of Matrix

The rank of a matrix is said to be rif

(i) If has at least minors of order ris different from zero.

(ii) All minors of A of order higher than r are zero.

The rank of A is denoted by p (A).

Note 1. The rank of a zero matrix is zero and the rank of an identity matrix of order nis n.

Note 2. The rank of a matrix in echelon form is equal to the number of non-zero rows of the matrix.

Note 3. The rank of a non-singuiar matrix (| Al # 0) of order nis n.

§ 9.6 Types of Linear Equations

(1) Consistent Equations : If Rank of A = Rand of C
(i) Unique Solution : Rank of A=Rankof C=n

where n =number of unknowns
(ii) Infinite Solution : Rank of A=Rankof C=r
where r<n

(2) Inconsistent Equations : i.e., no solutions.
Rank of A # Rank of C.

MULTIPLE CHOICE -I

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

1. Let A and B be two matrices, then ©5 (d)1
(a) AB = BA (b)AB = BA - 3 1 [x] [ 4
(c) AB <BA (d) AB>BA 12 5|yl -3
2. Let A and B be two matrices such that (@x=3,y=—1 (b) x=2,y=5
A =0, AB =0, then equation always implies ©x=1y==1 (dx=-1y=1
that ’
(2)B=0 (bYB#0 7. GivenA =[ ! . i ] , which of the following
()= (CHB=S result is true ?

3. In matrices :
(@) (A +B)* =A%+ 2AB + B®
(b) (A + B> =A* + B? g
(c) (A + B)? £ A% + 2AB + B?

(a) A*=1 (b)A*=-—
(c) A“=2I (d) None of these

- With 1 o, © as cube roots of unity, inverse
of which of the following matrices exists ?

(dA+B)*=A“+2BA+B | e 2
4. The characteristic of an orthogonal matrix A (a) [ 2 ] (b) [u; co]
is !
_ _ 2
(@A " A I bA-A -1 (c)[ (02 “; J (d) None of these
© A (d) A-A=1 @

=]
4 0
5. Therankof| 0 3 is equal to
00

9. If A is an orthogonal matrix, then A™! equals
(a) 4 (b) 3
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10.

11.

P

i s

13.

14.

15.

16.

17.

(a) A (b) A’

() A’ (d) None of these
2 3 4

IfA=] 5 —3 8 |, thentrace of A is,
9 2 16

(a) 17 (b) 25

(c)8 d 15

If A is a square matrix of order n x n, then
adj (adj A) is equal to

(@ IAl"A ®)IAT" A

©IAI" A @IAI’A

If A is a square matrix, then ad] AT- (adj A)T
is equal to

(a)21Al (b)21AI1

(c) Null (d) Unit matrix

If A = [@jjlpm x » Is @ matrix of rank r, then
(b) r> min (m, n)
(d) None of these
If A is an orthogonal matrix, then

(a) r=min (m, n)
(¢) r <min (m, n)

(a)lAI=0 b)IAI=%1
©IAlI=%2 (d) None of these
[T ani3E
The matrix 1 2 3 |is
-1 -2 -3
(a) idempotent (b) nilpotent
(c) involutory (d) orthogonal

Matrix theory was introduced by
(a) Cauchy-Riemann
(b) Caley-Hamilton

(c) Newton
(d) Cacuchy-Schwar
a 00
IfA=|0 b 0 |thenA™'=
0 0 ¢
[a 0 0] a 0 0
@l|0 b O ®]l o ab 0O
0 0 ¢ 0 0 ac
(1/a 0 0O —a 0 0
©f o 1/b 0 ((d] 0 -b O
0 0 1/¢ 0 0 —-¢

18.

19.

20.

21.

22,

23.

24.

25.

26.

Objective Mathematics
Sgpe Spmat
IfA=| 2 1 —2 |thenadj A =
2 =2 1
(a) A (b)) A"
)3 A d3A”
The matrix {I (I} ] is the matrix reflection in
the line
(a)yx=1 b)x+y=1
(©)y-1 dx=y
If I, is the identity matrix of order n, then
(L)'=
(a)does notexist (b) I,
(c)0 dnl,
2 -2 -4
IfA=| -1 3 4 |isanidempotent matrix
1 -2 «x
then x =
(a) -5 (b) -1
(c)-3 (d)—4
If A is non-singular matrix, then Det (A~ '} =
(a) Det [ J y
AT Det (A°)
(1 1
(c) Det \ A ‘ D ber )
1 -3 -4
The matrix | — 1 5 4 [is anilpotent
1 -3 -4
matrix of index
(a) 1 (b)2
(c)3 (d)4

If A is a skew-symmetric matrix, then trace
of Ais
(@-5
(c) 24

(b)O
(d9
1

If the matrix A = 712=|: R

|
] is unitary, then
i a

a =

(a) -2 (b) -1

()0 @1
I 2 2

If3A=(2 1 =2 |and AA’ =1, then
x 2 ¥
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27.

28.

(@-5 (b) -4
()3 (d)-2
The sum of two idepotent matrices A and B
is dempotent if AB =BA =

(a)4 (b)3

©?2 (d)0
[ 2 3

Therank of{ 2 4 6 |isequal to
3, B9

(a) 1 (b)2

MULTIPLE CHOICE-II

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

31.

32.

33.

34.

35.

1 1 1
IfA=1 1 1 |then

1 1 1

. J ’
(@A'=9A b)) A =27A
©A+A=A" (d) A~ ' does not exist
_ 4 x+2|. _

% [ 2x-3 x+1 } is symmetric, then x
(a) 3 ()5
©2 (d) 4

Let a,b,c be positive real numbers. The
following system of equations in x, y and z

2 2 2 2 2 2 2 2
A el g B S ST UK g0
2 e s LTI SR i S )
“2 uz [ (12 [) [y “2 b2
2
+ = =1 has
o

(a) no solution

(b) unique solution

(¢) infinitely many solutions
(d) finitely many solutions

8§ -6 2

If the matrix A=| - 6 7 —4 |issingular,
2 -4 A

then A =

(a)3 (by4

(c)2 (d)5

If A is a 3x3 matrix and det (3 A)
=k {det (A)}, k=
(@9
)1

(b) 6
) 27

29.

30.

36.

37.

38.

39.

40.

83

©3 (d) None of these
If A, B, C are non singular n X n matrices,
then (ABC)_l =

@A 'B'c! ®wc'p'a!
@A 'c's!' @p'c'a
IfA2+A-I=0,then A '=
() A -1 bI-A
©I+A (d) None of these

cosx sinx O .
IfA=| —sinx cosx O |=f(x) thenA =
0 0 1
@ f(-x) (b)Y f(x)
() =fx) @-f=x
For all values of A, the rank of the matrix
1 4 5
A= A A 8 8A—6
1+A° 8A+4 2A+21

(a)forA=2,p(A)=1
(b)forA=-1,p (A)=2
(c)yforA=2,-1,p(A)=3
(d) None of these

If A and B are square matrices of order 3 such
that!A!=—1,1B1=3, then | 3AB | equals

(a)-9 (b)-91
(c)-27 (d) 81
The equations 2x+y=5,x+3y=5,

x—2y=0have

(a) no solution

(b) one solution

(c) two solutions

(d) infinity many solutions

If A is 3 x4 matrix B is a matrix such A’'B
and BA’ are both defined. Then B is of the
type

(a)3x4

(b)3x3

(c)4x4

(d)y4x3
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Practice Test
MM:20 Time : 30 Min
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).
[10 x 2 = 20]
.If A=labl,B=[-b-a] and C=| 2|, b3 B 2A
: a2} [ al [ -a jl (c) Null matrix (d1I
then the coorect statement is 3 4
(a)A=-B 7. IfX=[1 :1],thevalueofX"is
(b)A+B=A-B
{c) AC = BC (a)[ in :2n ] (b)[ 2n: n 5_—nn ]
(d)CA=CB
e m
2. IfA=[ g % ] ,then A~ 1= (c)[ 3n -4 ] (d) None of these
I (S
(a)[ ; _gJ (b)[_; g] 8. Matrix A such that A2=2A—I, where I is
E the identity matrix. Then forn > 2, A" =
(c>[:; ‘_gJ (d)[; g] (@nA-(-DI
1 5 4 8 (bynA-1
3. If A=[_? 2} and B=| 4 1 2} ©2" 'A-(-1IU
8 -5 =11 @2" 'A-1
then ) ) 9. For the equations : x+2y+3z=1,
(a) A + B exists (b) AB exists Ox+y+32=2 5c+5y+9% =4,
(c) BA exists (d) None of these (a) there is only one solution
1 -2 3 (b) there exists infinitely many solutions
412 -1 4 |1sa (c) there is no solution
3 41 (d) None of these
(a) rectangular matri 10. Consider the system of equations
(b) singular matrix ayx +byy +c1z2 =0, agx +bgy +coz =0,
(c) square matrix azx +bgy +cgz=0if
(d) non singular matrix a; 07 €1
6. A and B be 3x3 matrices. Then ag by ¢cg|=0
| A-B | =0 implies as by cj
(a)A=00rB=0 then the system has
(b)|A|=0and | B|=0 (a) more than two solutions
()| A|=00r|B[=0 (b) one trivial and one non-trivial solutions
(dA= Olan(c)j B =00 {c) no solution
6. IfA={0 1 0 |, then A?is equal to (Diisnltraglico AR OO0
a b -1

Record Your Score

Max. Marks
1. First attempt

2. Second attempt E:!
3. Third attempt i must be 100% ]
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Multiple Choice —I
1. (b) 2.(b)
7. (b) 8. (d)
13. (¢) 14. (b)
19. (d) 20. (b)
25.(b) 26. (¢)
Multiple choice-ll

31. (a), (c), (d) 32.(b)

37.(a),(b), (c) 38.(a)
Practice Test

1. (c) 2. (b)

7. (d) 8. (a)

3.(0)
9. (b)
15.(b)
21. (¢)
27.(d)

33.(b)
39.(b)

3.(c)
9. (a)

Answers

4. (d)
10. (d)
16. (b}
22.(d)
28. (a)

34. (a)
40. (a)

4. (c), (d)
10. (a)

5. (b)
11. (¢)
17. (¢)
23. (b)
29. (b)

35. (d)

5.(d)

6. (a)
12. (c)
18. (d)
24. (b)
30. (¢)

36. (a)

6. (d)

85



CALCULUS

10

FUNCTIONS

§ 10.1. Formulas for the Domain of a Function

1. Domain ( f(x) £ g(x)) = Domain f(x) n Domain g(x).
2. Domain (f(x).g (x)) = Domain f (x) » Domain g (x).
1
gm
4. Domain Vf(x) = Domain f(x) N {x: f(x)>0}.

5. Domain (fog) = Domain (g (x), where fog is defined by fog(x) = f{g (x)}.

3. Domain = Domain f(x) »n Domain g (x) N {x: g(x) # 0}

Domain and Range of Inverse Trigonometric Functions

Inverse Trigonometric Domain (x) Range (y) (Principal value)
functions
(i) y = sin” 'x -1<x<1 -n/2<y<mn/2
(ii) y = cos” 'x -1<x< 0<y<m
(iii) y = tan” 'x R —/2<y<T/2
(iv) y = cot” 'x R O<y<m
v) y = sec 'x [ x<-1 [n/2<y<n
| x>1 | 0<y<mn/2
(vi) y = cosec” 'x [ x<-1 [-m/2<y<0
- | x>1 | 0<y<n/2

§10.2. Odd and Even Function

(i) A function is an odd function if f (— x) = - f (x) for all x.
(ii) A function is an even function if f(— x) = f(x) for all x.

Extension of a function

If a function f (x) is defined on the interval [0, 4], it can be extend on [- a, 3] so that f(x) is either even or
odd function on the interval [~ a, &].
(i) Even Extension : If a function f(x) is defined on the interval [0, a]
0<x<a=-a<-x<0.. -xe[-a0]
We define f(x) in the interval [- a, 0] such that f(x) = f (- x). Let g be the even extension, then
_[f(x); xe]0,a]
g(x)_{ f-x; xe[-a0]
(i) Odd Extension : If a function f (x) is defined on the interval [0, &]
O<x<a=>-a<-x<0.. -xe[-3a0]
We define f (x) in the interval [- a, 0] such that f(x) = — f(— x). Let g be the odd extension, then
J f(x); xel0,al

90="f_%: xc[-a 0]
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§ 10.3. Periodic Function

A function f(x) is said to be a periodic function of x, if there exist a positive real number T such that
fix+T) = f(x) forall x.
The smallest value of T is called the period of the function.

If positive value of T independent of x then f(x) is periodic function and if the value of T depends upon
x, then f(x) is non-periodic.

§ 10.4. Methods to Find Period of a Periodic Function

(i)
(i)
(i)
{iv)

sin” x, cos” x, sec” x, cosec” x are periodic functions with period 2r and n according as n be odd or
even.

tan” x, cot” x are periodic functions with period rt, n even or odd.

I'sinxi,icos xl, [tan x|, 1 cot x|, | sec x!, | cosec x| are periodic functions with period r.

I'sin x| +1cos x|, Itan x| +1cot xl, | sec x|+ 1 cosec x| are periodic functions with period n/2.

(v) If f(x is a periodic with period T, then the function f(ax+ b) is periodic with period I—:l
(vi) If f(x), g (x) and h (x) an periodic with periods T1, 72, T3 respectively then period of
F(x)=ar(x) £ bg(x)+ ch (x) where a, b, ¢ are constant
={L.CM. of {T1. T2, T3},
- a b c)|__LCMof{abc}
HOSE L'C'M'{ ar’ by’ ¢t | HCF. of {ar, o1, 1)

§ 10.5. Invertible Function

Let f: A— Bbe a One-One and Onto function then their exists a unique function

such that

g:B-> A

f) =y e gy = x gy = 1w}
V xe Aand ye B

Then g is said to be inverse of .
and fof ' = f lof = I, lis an identity function

sy

=

(fof “yx =109 = x
FiF ) = x

Note : If A and Bare two sets having m and n elements such that 1 < n< mthen

(i) Number of functions from Ato B=n"
(ii) Number of onto (or surjection) functions from A to B

r=

n .
= Z] (—1)n_'.nCrfn7

(ili) Number of one-one onto mapping or bijection = n

(If A and B have same number of elements say n) ;I
§ 10.6. Signum Function y=1, x>0
—
The signum function fis defined as
[ 1 if x>0
= = X
Sgnfo =1 0 if x=0 ¥ °
-1 if x<0 y=-1,x<0
as x shown in the Fig10.1 = i
V’Yr

Fig. 10.1
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§ 10.7. Greatest Integer Function

[x] denotes the greatest integer less than or equal to x. i.e. [x] < x..
Thus [3-5778] = 3, [087] =0, [5] =5
[-89728] = -9, [-06] = -1.
In general if nis an integer and x is any real number between nand (n + 1)
ie., n<x<n+1
then [x] = n

Properties of Greatest Integer function

@iy If f(x) = [x+ n], where ne /and[.]denotes the greatest integer function, then
f(x) = n+[x]
(i) x = [x]+{x},[.] and { } denote the integral and fractional part of x respectively

Least Integer Function

(x) or [x] denotes the least integer function which is greater than or equal to x. It is also known as ceiling

of x.

Thus, (3578)=4,(087)=1, (4)=4,
[-8239]=-8,[-07]=0

Properties of Least Integer function

N x+m=x+nnel (il) x=x+ {x} — 1, {x} denotes the fractional part of x
(i) —x)=-(0), xe | (iVy(-x)=—()+1,xe |
Mx>n=x>n-1,ne (viyx)>n=x>nnel

(vil)<n=>x<nnel (vii) x)<n=x<n-1,nel

Xy pe<)<n=>n-1<x<nmn,m,nel X x+y>0+ -1

(xi){%}:ﬁ},ne N

(xii) L

W+...=2n,ne N
S
n-1

n+11 n+2‘3_['n+4 \,(n+8
2 ][ 4 J 8 | | 16
f N il f

(xiii) (x)+|l.x+nJ+l\x+nJ+...+=‘x+

k.

':-=(nx)+n—1,ne N

Fractional Part Function

It is denoted as f(x) = {x} and defined as
) {x}=Ffifx=n+fwherene land0<f< 1
(ii) {x} = x- [x]
Notes : 1. For proper fraction 0 < f< 1
1

2. Domain and Range of
989"

are R-1 and (0, 1) respectively

§ 10.8. Modulus function (or absolute-value-function)

It is given by
_ i x, x20
Yomlixls {—x, x<0

itis shown in the Fig10.2

Properties of Modulus Function

Ixl <a=>-a<x<a;(@>0)
(i)l xl >a = x < -aor x>a,; (a>0)

Fig. 10.2
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(i)l x+yl =Ixl+lyl & x>0 &y>00rx<0Q0&y<0
(V) I x=yl=IxI-lyl = x>0&I[xI>1yl
or x<Q&y<O0&lxI>Iyl
WMixxzyl <Ixl+lyl
(viyIxtyl > 1lxl=Iyll

§ 10.9 Form of the Function
By considering a general nth degree polynomial and writting the expression.
(1 1)
fpags il = :f[X]+f{—J
X X

it can be proved by comparing the coefficients of P L constant that the polynomial satisfying the
above equation is either of the form

f) = xX"+1 or —x"+1.Now

f(3)y =28 = 3"+1 =28 =3 n=3

f(3) = — 3"+ 1 s not possible as — 3" = 27 is Not true for any value of n.
Hence 'f(4) = 4 +1 = e5.
MULTIPLE CHOICE |

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

(a) [-2,V13] (b) [- 2, 3]
(c) [3,V13] (d) None of thesc

6. The domain of the function

1. Iff(x) = —'—tl'—tiz then £~ (x) equals
1 +x

@ V3 |'1'||_1 (b) (Sgn x) 1 L‘.I l = | '
L A fx) = ( ——1 ] is
: sin x
(@y—=NT—— (d) Nonc of these T
| —x (a)| 2nm , 2 + 7
3 ) ! . E-"I o 3 (b) (2nm , (2n+ 1) )
2. Let f:R— R defined by f(x) z—rriﬁ ©) (2n— 1)1, 2nm)
then e (d) None of these
(a) f(x) is onc-one but not onto 7. Ifg(x) = [Jnr2 1= [x]z, where | . | denotes the
(b) f (x) is neithcr onc-once nor onto greatest integer funcli()n,. and x € |0, 2], then
(¢) f(x) is many one but onto the set of values of g (x) is
(d) f (x) is onc-one and onto (@) {=1,0} (b) {-1.0.1}
3. The function f(x)=7»|sinx|+L2Icosx| (c) {0} (d) {0, 1,2}
+ g (A) has period equal to ©/2 if A is 8. Which of the following functions is periodic
(a)2 (b) 1 with p(‘.l'i()d "
(©)3 (d) None of these (@)f(x) = sin3x  (b)f(x)}="Fcos x|

©)f(x) = |x+n] (d)f(x) = xcosx

4. If fis decreasing odd function then f~ “is ) ,
wherc |x] means the greatest integer not

(a) Odd and decreasing

(b) Odd and increasing - CrE
(¢) Even and decreasing 9. The domain of definition of

(d) Even and increasing Fay ) [1-lx] s

i
5. The range of the function 2—1xl
f(x) = 3lsinxl—2cosxlis (a) (—oo o0y = [=2, 2]
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10.

11.

12.

13.

14.

16.

(b) (oo, 00) —[-1,1]

@ 1L 1Ju(=ee,=2) U (2, =)

(d) None of these

Let f:R—> R be a given function and
A c R and B C R then

@f(AuB) = f(A)Vf(B)

®)f(ANB) = f(A)Nf(B)

© f(AY) = [F(A)

(d)f(A\B) = f(A)\f(B)

The domain of the function
y=logylogiplogg ... logjg ris
n times
(a) [10", o) (b) (10"~ ', o)
(©) (10" 2, o) (d) None of these
If [x] and {x} represent integral and
fractional parts of x, then the value of
2000 {x+r} .
r=1 2000
(a) x (b) [x]
(c) {x} (d) x + 2001
If [.] denotes the greatest integer function

100 1 r L
then the value of £ [—+ S ] 1S

r=1[ 2 100
(a) 49 (d) 50
(c) 51 (d) 52
If f(x) is a polynomial satisfying

f.fA/x)=f(x)+f(1/x) and f(3)=28,
then f(4) =
(a) 63
(c) 17

(b) 65
(d) None of these

LI f+=fO)+f()—xy—1 for all

x, yand f (1) = 1 then the number of solutions
off(m=n,ne Nis
(a) one

(c) three

The function

. X )
f(x)=sin (m ’]—L()b[
(a) not periodic
(b) periodic, with period 2 (n !)

(¢) periodic, with period (11 + 1)
(d) Nonc of these

(b) two
(d) None of these

T Y

(n+1)! _,]IS

17.

18.

19.

20.

21.

22.

23.

Objective Mathematics

The value of b and ¢ for which the identity
fx+ 1) —f(x)=8x+3 is satisfied, where
fx)= bx" +cx+d are

@b=2,c=1 ®yb=4,c=-1
©yb=-1,c=4 (db=-1,c=1

The value of the parameter o, for which the
function f (x) = 1 + ox, & # 0 is the inverse of
itself, is

(a)-=2 (b) -1

©1 @2

Which of the following functions is even

function
x x

@f0=""2 e =x L
a—1 a +
©) flx)= af — a_-‘ (d) f(x) =sinx
a +a

If S .is the set of all real x for which
1-e150, thenS=

(a) (—— o0, O) (v (1, oo) (b) (_ oo, m}

(c) (= os,0] U [1, o0) (d) None of these

If f(X)=Sin2x+sin2[x+§]+

COS X. COS x+§| and g(5/4)=1 then

(gof) xis
(a) a polynomial of the first degree in
sin X, COS X
(b) a constant function
(a) a polynomial of the second degree in
sin x, cOs X
(d) None of these
If the function f: [I, ~) —[1, o) is defined
by F()=2"“""thenf ' () is
s\ (x=1)

@(3)
(b)%(l+\ll +4 log, x)

(c)%(l —V1 +4log,x)
(d) not defined

Lect fbe a function satisfying
26 () = () + {F (M} and f(H=k=1,
then g:lf(r) =
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25.

26.

217.

28.

29.

30.

31.

() k" — 1
© K +1

(b) k.u
(d) None of these

. Which one of the following functions are

periodic

(a) f(x) =x—[x], where [x] <x
(b)f(x)=xsin (I/x) forx#0,f(0)=0
() f(x)=xcosx

(d) None of these

The domain of the
fx)=1/logo (1 —x) +N(x+2) is
(a) [- 3, — 2] excluding (— 2-5)

(b) [0, 1], excluding 0-5

(c) [- 2, 1], excluding O

(d) None of these

The graph of the function y=f(x) is
symmetrical about the line x = 2. Then

@) f(x+2)=f(x-2)

b fR+x)=f2~x)

© f0)=F(=x)

(d) None of these

function

The range of the function f(x)=6"+3'+ 6"
+3 "+ 2is

(@) [~ 2, =) (b) (= 2, )

(c) (6, =°) (d} [6, o)

If f:X— Y defined by f(x)=V3 sinx+
cos x + 4 is one-one and onto, then Y is

(a)[1, 4] (b) [2, 5]
(©)[1,5] (d) [2, 6]
If f(x):cu.\_l(x--xz)+ \.‘:;]—l'il..‘
+— L then domain of f(x) is (where [.]

[ -1]
is the greatest integer)

(a) ( \‘IE- l%ﬁ' (h) " = 1\“?. ! _2\']'5 ‘J
(¢) [ V2, ] +2\/5 J (d) None of these

The range of function f:(0, 1] > R, f(x)
kg2 =l

=X —x +4x+2sin xIs

(a)[-mt—2.0] (b) 2, 3]

(c) [0, 4 +~] (d) (0, 2+ m]

Let f(x) be a function defined on [0, 1] such

that

32,

33.

34.

35.

36.

37.

38.

39.

91
| x ifxeQ
f(x)_l I-x, if xe Q
Then forall x € [0, 1] f,f(x) is
(a) Constant (b) 1 +x

(c)x (d) None of these
If f: R > R is a function such that
FO)=x"+xF () +xf” () +f (3) for all
x€ R, thenf(2)—-f(1)
@ f©O (b) -7 (0)
©) " (0 (d)-f"(0)
Let f: R — Q be a continuous function such
that f(2) = 3 then
(a) f (x) is always an even function
(b) f (x) is always an odd function
(c) Nothing can be said about f (x) being even
or odd

(d) f (x) is an increasing function
The greatest value of the function

f(x)=cos {xeM+2x = x}, xe (= 1,=2)
where [x] denotes the greatest integer less
than or equal to x is

(a)0 (b) 1
(c)2 (d)3
4 2

The period of ecos Tx + x — (x] + cos ®x s

([.] denotes the greatest integer function)
(a)2 (b) 1
()0 (d)-1
If f=sin . {4=x=7""" then its
inverse 1s
(a) (4—sin5x)l/3 (b) 7—(4—sin5 x)l/3
©) (4 -sin’0”? () 7+ (@4 -sin’ 0"

. . _Ilsinxl lcosxl|

The period of f(x)= > { eos T e |
is
(a) 2r (b)y=
(c)ym/2 (d) n/4

: Ao L A
Given f0 =25 8 W= 00)

and A(x) = f{f {f(x)}}. Then the value of
F (). g (). h(x) is

(a)0 (b) - |

(c) 1 (d)2

The inverse of the function

y=log, (x+\lx2+ D@>0,a=1)is
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40.

41.

42.

43.

44,

(@3z@-a?)
(b) not defined for all x

(d) defined for only positive x
(d) None of these

The domain of the function
f(x)="sin" " (log, x) + Vcos (sin x)

+sin_1[‘ 1+x2]
2x

@ {x:1<x<2}

(b) {1}

(c) Not defined for any value x
@{-11}

Let f:R—> R be a function defined by
e ey

X +x+1

(a) one-one and into

(b) one-one and onto

(c) many one and onto

(d) many one and into

Let f(x)={ 13+_x;’ g:izg then f,f (x)
2+x, 0<x<1
(@)=1{2-x, 1<x<2
4-x, 2<x<3
2+x, 0<x<2
(b) = 4—-x, 2<x<3
= 2+x, 0<x<2
2—-x, 2<x<3
(d) None of these

Let f:R—>R,g:R>R be two given
functions susch that f is injective and g is
surjective then which of the following is
injective
(a) g.f
() 8.8

(d) f.8
@ ff

The domain of f (x) = m 1S
(a) [- 2nm, 2nn]
(b) 2nn, Zn+ 1)
((4n+ D1t (4n+3)n°
© L 31 L 2 ]

Gn-Dr (dn+)n’
(d)[ > 2 ]

45.

46.

47,

48.

49.

50.

Objective Mathematics

The domain of the function
fx)= lé—xczx_ 1+ 20- 3J‘Pm,_s, where the
symbols have their usual meanings, is the set
(a) {2, 3} ® {2,3,4}
(©){1,2,3,4,5} (d) None of these

, 2
If f(x)=3sin [11% -x } then its range is

o[-33] o[ed
o %)
The domain of

F@=Vx-4-2Vx-5) -Vx-4+23x-5

1S

(d) None of these

(@) [-5,)

(b) (o=, +2]

(©) [5, 09), (o=, — 2]

(d) None of these

The period of -SAXItlC0s x| 0
) | sin x ~ cos x |
(a)2n b)rn

() n/2 (d)yn/4

If [.] denotes the greatest integer function
then the domain of the real valued function

lOg[x+l/2]112—.¥"2|iS

o
(b)[%.ZJu(2,oo)

©l3.2)ve=
(d) None of these

Let fx)= sin*x/2 + cos” x/2 and g
= sec’ x — tan’ x. The two functions are equal
over the set

@4e

(b)R

(c)R—{x:x=(2n+l)%,nel}

(d) None of these
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MULTIPLE CHOICE -li

Each queston, in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

51.

52.

53.

54.

55.

56.

57.

The domain of f(x) is (0. 1) therefore domain
of f(e) +f(Inlxl)is

@ 1e (b) (1, €)

©) (e -1 (d)(-e 1)

If f: [~ 4,0] — R is defined by " +sin x, its
even extension to [-4, 4] is given by

(@) —e "' —sinlxl (b)Y =
(©)e "™ +sinlxl (d)-

sin | x|

g
“ysinlxl

If = df(A _icycol
f= _lanf()i 2) _|
then set A is
(@) [-1,0) (b) (==, = 1]
(€) (===.0) (d) (= . =)
If 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 (x)) is V3 /4, then
the function is
@g@=%N(-x)
(b) g (x) == V(1 - x)
©) g 0=V -x
g @=V1+x
The period of the function
f(x) = asnn2x+sm2 (x +1t/3) + cos x cos (x + 1/3) is
(where a is constant)
(a)1l (b)yn/2
©n (d) can not be determined
The domain of the function
. -1 {2 hl
f(x)=sin :\ 4 .I+ cos | _,|
-1{2- | X 17N
+ tan ( n Jllb
(a) {0, 3] (b)[-6,61
© 1,1 (d)[-3,3]
Let f be a real valued function defined by
X —lxi
fl)= %T then range of fis
e +e”
(@) R (b) [0, 1}
©[0, 1 (d) 10, 1/2)

58.

59.

60.

61.

62,

63.

93

Letf(x)=2x-sinxand g (x) = 3\/x_, then
(a) range of gofis R
(b) gof is one-one
(c) both fand g are one-one
(d) both fand g are onto
Let
J 0 for x=0
fx)=1{x sm( : | for —l<x<I(x#0)
xIxIJJ for x>1 or x<-1
then

(a) f (x) is an odd function

(b) f (x) is an even function

(c) f(x) is neither odd nor even

(d) f’ (x) is an even function

Which of the following function is periodic
(a) Sgn (e

(b) sin x + | sin x |

(c) min (sinx, | x 1)

1 1
(d)|i)c+2 ]+|:,t- 2]+2|—x]
([x ] denotes the greatest integer function)
Of the following functions defined from [-1,
1] to [-1, 1] select those which are not
bijective

(a) sin (sin_1 x) : (sin x)

(©)(Sgnx)In(e) (d) x' (Sgn x)
If [x] denotes the greatest integer less than or
equal to x, the extreme values of the function

2 Sites
(b)nsm

fx)y=[1+sinx]+[1+sin 2x] + [1 + sin 3x]
+...+[l+sinnx],ne I, xe (0, &) are

(ayn-1 b)n

©n+l dn+2

If £ (x) is a polynomial function of the second

degree such that

f=3)=6,f(0)=6andf(2)=11 then the

graph of the function f(x) cuts the ordinate
x =1 at the point
(a) (1, 8)
(c)1,4

(b) (1,-2)

(d) none of these
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64.

65.

66.

67.

68.

If f(x+y,x—y)=xy then the arithmetic
mean of f (x, y) and f (v, x) is
(a) x (b)»
()0 (d) None of these
Under the condition the domain of
Ji +fisequal to
dom f; U dom f,.
(a)dom f; #dom f, (b)dom f; =domf,
(c)dom f; >dom f, (d)dom f; < dom f,
Domain of f’(x) =sin” : 12— 4x2] is

([.] denotes the greatest integer function)

....... N

<a>h—%g]~{0}
(b)—z_—o
(c)'—g,o' o[ \—]
<d>'--\"§s] |

Ife + e’ = e then for £ (x)

(a) domain = (— oo. 1)

(b) range = (— oo, 1)

(¢) domain = (= 0. 0]

(d) range = (— oo, 1]

Let f(x)=sec : [1+ cos? x], where []
denotes the greatest integer function, then
(a) the domain of fis R

(b) the domain of fis [1, 2]

(c) the range of fis [1, 2]

(d) the range of fis {scc” "1, sec”! 2}

70.

71.

72.

73.

74.

75.

Objective Mathematics

(¢) not defined (d) None of these
The domain of the function

FO=NQ—Ixl) +N(1 +1IxT)
(a) [2. 6] (b) (-2, 6]
©) 8,12 ] (d) None of these
Let f:R—[0,%/2) be a function defined
by f(x) =tan” : < +x+a). If fis onto then a
equals
(a)0 (b) 1
(c) 172 (d) 1/4
Let f(x)=cos Nk x. where k=[m]= the
greatest integer < n1. if the period of f(x)is 1t
then
(ayme [4,5) (bym=4,5
(cyme [4, 5] (d) None of these
Let f(x)= [x]2 +[x+ 1] =3, where [x]<ux.
Then
(a) f(x) is a many-one and into function
(b) £ (x) =0 for infinite number of values of x
(c) f(x) =0 for only two real values
(d) None of these

Domain of sin_ ' [sec x] ([.] is greatest integer

less than or equal to x) is

(@) {Crn+1)n,2n+9) w}

u{l@Cm=-1)n2mr+n/3),me I}

) (2nr,ne YU {2mr, Cm+ ) ), me [}

) {@n+ Dm, ne I} U {[2mr, 2mn, + /3),
me I}

(d) None of these

Let f(x)= (x]?’ Yt —x+ 1) 2 The
domain of the function is

69. If the function f:R — R be such that (a) (oo, — 1)
f(x) =x—[x], where [.] denotes the greatest (b) (-1, 1)
integer function, then £~ ' (x) is () (1, )
1 (d) (= <o <2)
(a) b (b) [x] —x
Practice Test
M.M.: 20 Time : 30 Min.

1.

(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).

==\

The function f (x) = _l log‘,[ ! Jd.r is
(8] J

1 +x
(a) an even function
(b) an odd function

2.

[10 x 2 = 20]
(c) a periodic function
(d) None of these
If f:R—>R,g:R—>R be two given

functions then f (x) =
2 min (f (x) - g (x), 0) equals
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(@) fx)+gx)- | g @) —fx) |
b fx)+gx) | | g @) —Ff@) |
) fxy-gx)+ | g)—f) |
(d) f(x) —glx) - | glx) - flx) |

3. The domain of the function

fxy=in|lin ﬁ is (where {.} denotes the
fractional part function)
(a) (0,00)—1T (b) (1,00) -1
(R-1I (d) (2,00)-1

4. If domain of f is Dy and domain of g is Dy
then domain of f + g is
(a) D, \ Do
(b) Dy -~ (D1 \ Dy)
(¢) Dy \ (Dy \ Dy)
(d) Dy "Dy

5. sinax +cosaxand | sinx | + | cosx | are
periodic of same fundamental period if a
equals
(a)0 (b)1
(c)2 (d)4

6. If g(x) is a polynomial satisfying
g(x)gly)=gx)+g(y) +g(xy)— 2 for all real
x and y and g (2) = 5 then g (3) is equal to

(a) 10 (b) 24
(c) 21 (d) None of these
7. The interval into which the function
_ (=x-1
(Jc2 -3x+3)
line is

transforms the entire real

Record Your Score

9. The function f(x)=

95

(c)

(d) None of these

8. Let the function f(x)= X +x+sinx — cos x

+log (1 + | x |) be defined over the interval
[0, 1]. The odd extensions of f (x) to interval
[-1, 1] is

(@)x +x+sinx+cosx—log(1+|x|)
(b)—x +x +sin x + cos x — log (1 + | x])
(c)—x2+x+sinx—cosx+10g(1+ | x1])

(d) None of these

sec 'x
Nx — [x]
denotes the greatest integer less than or
equal to x is defined for all x belonging to
(a)R

MR-{(-1,)uin:nell

(©R"-(0,1)

(R -{n:neN)

where [x]

10. The period of the function

f(x)=Isin 3x] + | cos 6x | is
([.] denotes the greatest integer less then or

1. First attempt
2. Second attempt
3. Third attempt

equal to x)
(a)=w (b) 21t/3
(0)2r (d) n/2
(e) None of these

Max. Marks

I

]
|

| must be 100% |

Answers
Multiple Choice -1
1. (b) 2. (b) 3.(b) 4. (a) 5. (a) 6. (b)
7. (d) 8. (b) 9. (¢) 10. (d) 11. (d) 12. (c)
13. (¢) 14. (b) 15. (a) 16. (d) 17. (b) 18. (b)
19. (b) 20. (a) 21. (b) 22. (b) 23, (d) 24. (a)
25. (d) 26. (b) 27.(d) 28. (d) 29. (¢) 30. (¢)
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31. (©) 32. (b)
37. (c) 38. (b)
43. (d) 44. (d)
49, (b) 50. (¢)
Multiple Choice ~II
51. (¢) 52.(b)
57. (d)
61. (b), (©), (d) 62.(b), (c)
67. (a), (b) 68. (a). (d)
72. (a) 73. (a), (b)
Practice Test
1. (a) 2.(d)
7. (b) 8. (b)

33. (a)
39. (a)
45. (a)

53. (a), (b). (¢)

58. (a), (b), (c), (d)

63. (a)
69. (¢)
74. (c)

3. (b)
9. (b)

34. (b)
40. (b)
46. (b)

54. (d)
59. (a), (d)
64. (c)
70. (d)
75. (d)

4. (b), (©), (d)
10. (b)

Objective Mathematics

35.(b) 36. (d)
41. (d) 42. (a)
47. (c) 48. (b)
55.(d) 56. (b)
60. (a), (b), (¢), (d)
65. (b) 66. (), (c)
71. (d)

5.(d) 6. (a)
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LIMITS

§11.1. Limit

Let f(x) be a function of x. If for every positive number €, however, small it may be, there exists a
positive number & such that whenever O< | x— al < §, we have | f(x) — /| < e then we say, f(x) tends to limit]
as x tends to a and we write

Lim f(x)=1
X— a

§ 11.2. Right hand and left hand Limits

In the definition of the limit we say that /is the limit of f (x) i.e. f(x) — I, when x — a.
When x —» a, from the values of x greater than a, then the corresponding limit is called the right hand
limit (R.H.L.) of f(x) and is written as
Lim f(x) or f(a+0).
X— a+

The working rule for finding the right hand limit is :

“Put a+ hfor xin f(x) and make h approach zero.”

In short we have fa+0) =hLim0f(a+ h)
_)

Similarly, when x — a from the values of x smaller (or less) than a, then the corresponding limit is called
the left-hand limit (L.H.L.) of f(x) and is written as
Lim f(x) or f(a-0)
X—>a-

The working rule for finding the left hand limit is :
“Put a— h for xin f(x) and make happroach zero.”
In short we have
f(a-0) = Lim f(a-h)
h->0

If both these limits f(a+ 0) and f(a—0) exist and are equal in value, then their common value is the
limit of the function f(x) at x = a, i.e. /is the limit of f(x) as x — a if
fa+0)=1=f@-0)
The limit of f(x) as x — a does not exist even if both these limits exist but are not equal in value
then also the limit of f(x) as x — a does not exist.

§ 11.3. Frequently used Limits
1Y
(i) Lim [1+— | = e =Limd+mn"
n ,.I h—>0

n—o e

)

(i) Lim [ 1+i") = &
n— « : n

(ii)y  Lim,(1 +am'h = ¢°

4

: . xX'-4 p
(iv) XL|r>na —a = na”~"where ne Q.
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_ sin@° _sinxX? r , tan 6°
v) Lim —— =1 = = i im —— =
(v) 91)0 e andel_r)no % 180° (180 ") and 9Lir)n0 o° 1
o UmE=1 - ha@>o
xX-0 X
i) LimE=1 _ 1
x>0 X
. Inx
Lim — =0
(viii) o, (m>0)
m
(ix) Limw =m
x—0 x
(x) Lim loga (1 + %) = logae (a>0,a#1)
x—0 b ¢
Lim {foo -1} g0
(i) xLima{f(x)]g ™ - gx—>a
—
Provided g(x) & =. f(x) > 1forx— a.
oo, (S0 No exits) ifa> 1
o s ) 1z ifa=1
Gdi) | Lim &% =1 o, if —1<a<1
not exist, if a<-1
§ 11.4. Some Important Expansions
s B gy 1282 12,32 %X 12,32 .52
(i) tanx=x+€+1f=_—’x5+ ...... (m) sin x=x+ 3l + 51 77 X+
. ot =
w1 2 2 9 Zz.z 4 2.2°.4 g
(i) (sin” ' x) _2!x2+ S L4
: P < 1,4, % 58 618
(iv) tan " x = x 3+5 ...... (v) sec x-1+2!+4'+6!+
. 1/x_ _x 1 o
(vi) 1+x —e[1 2+24x2 ]
§ 11.6. indeterminate Forms
If a function f(x) takes any of the following forms at x = a.
0 = y Ao
T o0 — o OXoo, 0, oo 1

6' ml ’
then f(x) is said to be indeterminate at x = a.

§ 11.7. L’ Hospital’s Rule

Let f(x) and g (x) be two functions, such that f(a) = 0 and g(a) = 0.
. fea 1 ' (2)
reh xL—“;n agx) xLl»ma gm’

Provided f’ (a) and ¢ (a) are not both zero.

Note : For other indeterminate terms we have to convert to % or E and then apply L’ Hospital's Rule.

Some times we have to repeat the process if the form is % or % again.
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MULTIPLE CHOICE -l

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of letters a, b, ¢, d whichever is appropriate :

! L- ‘ n n\i/n - 1 . E Tﬁ.
1. If 0<a < b, then ] Am (b"+a) " is equal to 9. Lim ‘/y gy x)__ s equal to
x>0 (\8xy — 4x% +V8xy)
(8)e e 1/4 b) 172
()b (d) None of these (@) - (b) 1/
: et () 1722 (d) None of these
. 1/2 (1 —cos 2x) . 7
2. The value of Lim is sin (1t Sae ;c)
x=0 X 10. Lim ——————= equal
('Q,}’I (b) _1 x>0 X
(c)0 (q) none of these (@-m (b)yn
(c)m/2 @1
3. The value of Lim LACREES)] is where {x} ; T
x>0 i) (1. Lim —2X= ($in.x) is equal to
denotes the fractional part of x. x—>n/21—sinx+Insinx
@1 (b)0 (a)4 (b)2 _
(b)2 (d) does not exist. ©1 (d) None of these
4. Let f(x)=1/N(18—x%), the value of  12. The value of the limit
s V5 1A
Lim [ CITIORT Lim a—;Lx a8
x_)3 L 'I_ an a‘.',+a]/‘v'.?‘
(@0 (b)-1/9 (a) 4 (b)2
(c)-1/3 @1m, (c)-1 @o
= (X sin(1/x)-x ). sin?nl
5. The value of Lim | ———>=—|is 13. Lim 22 9ca<l.is equal to
5= | 1-lxl R e ol
(a)0 (b) 1 (@0 ¢ (b1
()-1, (d) None of these (c) o (d) None of these
v T 1 4 9 n . -1
6. Lim | ——+———+ +o b e TSI Kemltalll ok .
noe lp+l m+l o+ n+1 ] 13 S 2 is equal to
is equal to (a) 1/2 (b) -1/2
(@1 (b) 2/3 ()0 (d) e
(c)1/3 = (d)0 .

Li 1 I 1 +1Dlo +2
7. If x>0 and g is bounded function, then 15. " —lanz-: {logg 1) () log, (n+ 1) logy . ; ( )

Fi 2™ v D

Lim 585 g ; . logyt g (n} is equal to
noe My an bk =
(@) f(x)e (b) g(x) (c) oo (d) None of these
©)0 (d) None of these n
8. The integer n for which 16. Lim I cot’ (P +3/4)is
n oo =]

. (cosx—1)(cosx—e") . . o
Lisins 7 is a finite @0 (bytan" ' 1
non-zero number is (c) tan 2 ((713 None of these
(a) 1 (b)2 17. I Lim [1+2+2) =
©) 3, @) 4 C e I e HER

(@)a=1,b=2 da=2,b=1
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(©)a=1,be R (d) None of these
G 1/n 2/n nm-1)/n
18. Lim (1+e e B
noe{n n n n
equals
@0 (b) 1
() e— } (d) None of these
2. Lim 22 - (COS. 2% B equal to
x> n/4 1 ~sin 2x
()?’;J2 w (b)2+2
42 :
(c) 3 (d) does not exist
20. If Lim {@-mmx-tann)sinnx_ o o
x=0 _12 ’
n-is non zero real number then a is equal to
@0 by 2t
@©n (dn + LN
1/x
21. If Lim M =2 then
x=20 1+(1-b)e
@a=1,b=2  (b)a=1,b=-3"7
(cYa=2,b= 3173 (d) None of these
22, 1t L_i)m (‘J(x4 -xt+1 ) - ax’ - b) =0 then
X oo
@a=1,b=-2 (Bb)a=1,b=1
(c)a=1,b=- 1/2 (d) None of these
23, 1f S§,= )’_l,] ¢p and Lim a,=a, then
= n —»co
Lim 21— jsequal to
n—3oo Jiw
k
V&
(a)0 ¢ (b)a
©Va () 2a
MULTIPLE CHOICE -lI

24.

25,

26.

27,

28.

29.

30.

Objective Mathematics

cos (sin x) — cos x

The value of Lim 1
x—0 -
equal to
I 1
(a) 5 (by— (1
|
Lc) I (d) E
-1, if 0<x<2
Let J d th
o SO=v43 o 2¢x<3 ©
quadratic equatlon whose roots are

Lim f(x)and Lim is
x—2-0 x—=2+0

@ ~6x+9=0 (b)x’~10x+21=0
(c) = 14x+49=0 (d) None of these
xsin {x — [x]}

Lim g

, where [.] denotes the
x—1
greatest integer function, is
(a)0.+ (b) -1
(c) not ex1stent (d) None of these

The value of L1m [x + x +sin x] where [.]

denotes the greatest integer function
(a) does not exist  (b) is equal to zero

©)-1 (d) None of these
L1m (2 - tan x)'"" 9 equals to
x> n/

(a) e (b) 1
©0 e’

n! 1/n o
Lim ( = (me N)isequal to
n—o : (mn)
(@) 1/em e« (bym/e
(c)em (dye/m

__.,I.'rl -1l
Ify=2" then Lim y s

x> 1+

(a)-1 (b) 1+
©)0 d) 12

Each question.in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer{(s).

3L

2n
T o0 et
= Lim =~
n— oo +

Letf(x) , then

@fx)=1forlxi>1

by fx)=—1forlxi<1
(c) f(x) is not defined for any value of x
dfxy=1forlxl=1



Limit

32.

33.

34.

35.

36.

37.

38.

T L

The graph of the function y=f(x) has a
unique tangent at the point (g, 0) through
which the graph passes. Then
log, {1 +6f(x)} .

¥ is

(a)0 (b) 1

©)?2 (d) None of these
g [@R+2+ Y =£(2)

h=0 f(h~h*+ 1) =f(1)

f)=6andf'(1)=4

(a) does not exist  (b) is equal to —3/2

(c)isequal to 3/2 (d)isequalto3

x(l+acosx)—bsinx

given  that

If Lim = =1 then

P .
(a)a=-5/2,b=-1/2
bya=-3/2,b=~1/2
(Ya=-3/2,b=-5/2
(da=-5/2.b=-3/2

1l « N

Lim & is non zero finite then n
x>0 ¥ ~sin" x
must be equal to
(@)1 (b)2
©3 (d) None of these

Lim (\/(.r: +x) —x) equals
X

x+n(l-x)

Lim
(a) X = 0 Ly
(6% Lim e —?l +x
X 0 -\‘_
—x
( L1 — s
9 =0 \x +\/\ + 2x
@ L cos x —1
If [x] denotes the greatest integer less than or
equal to x, then the wvalue of
Lim (1 —x+[x—1]+11—-xl)is
v— |
@0 (b) 1
(c) -1 (d) None of these
| | ¢F . L “ ’ )
Lim =/ [ ™ g - [ 51 gt ] is equal
J’-—)()J’l" 'x+y

to (where c is a constant)

( ) Sll] y (b) bln ’)}/ eSln ¥
©)0 (d) None of these

39.

40.

41.

42,

43.

44.

45.

Lim —————
.r—)l{n+0 sin (x—1)
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If aand B be the roots of axr +bx+c=0,

then Lim (1 +ax”+bx+¢)"* @is
ioa

(@) a(o—B)
(C) eu(u—ﬂ)

) Inla(o—-B)
(d) e ala—-Bli
:smx x#nn, nel
M= 4 otherwise
!x +l,x¢0,2
gx)= 4, x=0 thenLi}n})g{f(x)}is
W 5, x=2 !
b)6
@1

(a)5
)7

If A=— S

lx—-al’
<a, Then Lim (AjA:...A,),

ra,

F= 2343w

a|<a2<a3

1<m<n

(a) is equal to (— 1)"

(b) is equal to (- 1) *"

(c)is equal to (— 1)" "

(d) does not exist
[ie-tia

is equal to

@)0
(c)-1

Lim

X = o

(b) 1
(d) None of these

log, [x]
PSR where [.] denotes the greatest

integer function is

(a)0 (b) 1

©) -1 (d) non existent

If [x] denotes the greatest integer < x, then
Lxm —-{[1 x]+[2‘ t]+[3‘ x]+.. +[r12.t]}
equal

(a) x/2 (byx/3

(c)x/6 o

The value of the limit

L2 s
leo {ll/sm .\'+2l/sm l'+.”+n
X —
(a)(-o
n n+1
i) ( )

2 2
1/sm .\'} sin X

o
(dn
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M.M.

Objective Mathematics

Practice Test

1 20

Time : 30 Min.

(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).

e T
. X —smnx . .
Lim = is non zero finite then n
=0 x_s5in x

must be equal to

@1 ¥ (b)2

@3 (d) None of these

Linb l_og%c]_ .ne N, ([x] denotes
X

greatest integer less than or equal to x)

(a) has value -1 (b) has value 0

(c) has value 1 (d) Does not exist
Sin .cos x|

2 i)mo 1+ icos 2] ([.] denotes the gratest
integer function)

(a)equal to 1 (b) equal to O

(c) Does not exist  (d) None of these

. If oand § be the roots of ax2+bx+c=0,

then
1 -cos (ax2 +bx +c¢)
Lim 5 is equal to
x—>a (I - 0.)
1
()0 (b) 5 (o~ B’

2

2
© % @B’ @ -5 @-By’

H x is a real number is [0, 1], then the value of

f(x)= Lim Lim {1+cos”™ (n | nx))
m — oo — oo

is given by
(a) 2 or 1 according as x is rational or irrational
(b) 1 or 2 according as x is rational or irrational

(¢) 1 for all x
(d2o0r1forallx

(1 +x):":—e +%ex :

The value of Lim - i
x—0 o

[10 x 2 = 20]
11 1le
fa) =1 _ 1€
fadoye (b) o4
e
() o4 (d) None of these
. Lim Vx (Vx +1 - ) equals
X — oo
(a) Lim in(1 +2x) -x
x—0 x
. 1-cosx
b) Lir, =—3
(¢) Lim M
x—0 x
(d) Lim Vﬁ\!’_xﬂ_
x>0 Yx+ V" +2x)
tan (- 7] x’) - tan (- T°) &’
. Lim an (- x)—gan(—n )x equals
x=0 sin” x

where [ . ] denotes the greater integer
function

(a)0 b1
(c) tan 10-10 (@) o
9. et a=-minfx’+2x+3,xeR)  and
b= Lim f=coy The value of
650 92
% a.b" Tis
r=
2n +1 _ n+1
(a) —nl (b) 2 +1
3.2 3.2"
n+1
(c) S (d) None of these
3.2" :
K } i BIlL X
10. iy | SRX ]{ x-sinx Joquals
x—0 o)
(a)1 (b)e
-1 -2
(c)e de
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Record Your Score

Max. Marks

1. First attempt [

2. Second attempt L

3. Third attempt

[ must be 100%

Multiple Choice -1

1. (b) 2.(d)
7. (a) 8. (¢}
13. (a) 14. (c)
19. (a) 20. (d)
25.(b) 26. (¢)

Multiple Choice -lI
31. (a), (b), (c) 32.(c)
37.(d) 38. (c)
43. (a) 4. ()
Practice Test
1. (a) 2. (a)
7.(b), (c) 8.(c)

Answers

3.(d) 4.(d)

9.(d) 10. (b)
15. (b) 16. (c)
21. (b) 22. (c)
27. (a) 28. (d)
33.(d) 34. (d)
39. () 40. (d)
45. (d)

3.(b) 4. (<)

9.(c) 10. (c)

5.(a)
11. (b)
17. (¢)
23. (a)
29, (a)

35. (b)
41. (d)

5. (a)

6. (c)
12. (¢)
18. (¢)
24. (b)
30. (b)

36. (b)
42, (a)

6. (a)
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CONTINUITY AND DIFFERENTIABILITY

§ 12.1. Continuity of a Function

Continuity of a function f (x) can be discussed in two ways (1) at a point (2) in an interval.
(1) The function f(x) is said to be continuous at the point x = a if
Lim f(x) exist = f(a)
X—a

ie. Lim f(x) = Lim f(x) = [f(X)]x = a
X—>a- X—a+

or LH.L. = RH.L. = value of function at x = a.

(2) The function f(x) is said to be continuous in an interval [a, b, if f(x) be continuous at every point of
the interval.

In other words, the function f(x) is continuous in interval [a, b). It is exist (be not indeterminate ) and be
finite ( # o) for all values of xin interval [a, b].

§ 12.2. Discontinuity of a Function

The discontinuity of a function f (x) at x = acan arise in two ways
(1) If Lim f(x) exist but # f(a) o; Lin; +f(x) exist but = f(a), then the function f(x) is said to have a
X—a-— -

removable discontinuity.
(2) The function f(x) is said to have an unremovable discontinuity when Lim f(x) does not exist.
X—a

ie., Lim f(x) = Lim f(x).
X—a- X— a+

§ 12.3. Right hand and Left hand Derivatives of a Function

The progressive derivative or right hand derivative of f (x) at x = ais given by
Lim w , h>0
h—-0 h
if it exists finitely and is denoted by Rf’ (a) or by f* (a+) or by f.” (a).
The regressive or left hand derivative of f(x) at x = ais given by

Lim fla—h-fia h>0
h—0 -h

if it exists finitely and denoted by Lf’ (a) or by f’ (a—) or by £.’ (a).

§ 12.4. Derivability or Differentiability of a Function

The function f(x) is said to be differentiable at x = a if Rf’(a) and Lf’ (a) both exist finitely and are
equal, and their common.value is called the derivative or differential coefficient at the point x = a.

The function f (x) is said to be non differentiable at x = aif

(i) both Rf’(a) and Lf’(a) exist but are not equal (i) either or both Rf’ (a) and Lf’ (a) are not finite

(iii) either or both Af’ (aj and Lf’ (a) do not exist.

AY
// /



Continuity and Differentiability

§ 12.5. Differentiability and Continuity

(a) Differentiable
(b) Continuous £
(c) Not continuous

MULTIPLE CHOICE I

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letter a, b, ¢, d whichever is appropriate :

1.

The value of the f(0), so that the function
\/(az —ax+ x2) — \/(az +ax+ xz)

Fx)= V(a+x) = V(a—x)
becomes continuous for all x, is given by
(a)ava (b) Va
(©)=Va (d)—aVa
. Let  f(x)=tan (R/4 —x)/cot 2x (x # =/4).

The value which should be assigned to f at
x =m/4. so that it is continuous every where,
is

(a) 172 )1
(©)2 (d) None of these
0 Je i 286 =1 i B
<At H = -(x;tU) then for f
6x+ 32)

to be continuous every where, f(0) is equal
to

(a)-1 (b) 1
©) 28 (d) None of these~
. Let ) be continuous at

x=0and f” (0) = 4 the value of

Lim_} 2f (x) = 3f (2x) + f (4x) s
r—1 -
(a) 11 (b)2
(c) 12 » (d) None of these
.Let f be a function satisfying

fGx+y)=fx)+f() and f(x)=x’ g (x) for
all xandy, where g(x) is a continuous
function then f” (x) is equal to

(a) g' () (b) g (0)
©gO)+g(x) (0

(i)
(i)
(iii) The converse of the above result (i) is not true. i.e., If f(x) is continuous at x =
not be differentiable at x = a.
(iv)
(v) For a function f(x) :

= Continuous (from (ii))
Differentiable (from (iii))
= Not differentiable

6.

8.

» 10.

105

If Rf’ (a) and Lf’ (a) exist finitely (both may or may not be equal) then f(x) is continuous at x = a
If f(x) is differentiable at every point of its domain, then it must be continuous in that domain.

athen it may or may

If f(x) is differentiable then its graph must be smooth j.e., there should be no break or corner.

Let f(x+y)=f)f() for all xandy.
Suppose that f(3)=3 and f’(0)=11 then

f'(3) is given by

(a) 22 (b) 44
(c) 28 - (d) None of these
. Let f: R > R be a differentiable function and
f(0)
f(1)=4. Then the value of L_l_)m] _[4 e 1
is
(@) 8" (1) (b) 47 (1)
©2f" () @s
Let f:R— R be a function such that
f7(0)=3, then
(a)‘L is differentiable in R

(b) f (x) is continuous but not differentiable in R
(c) f(x) is continuous in R ¢
(d) f (x) is bounded in R

< If fx )_tan_n[(M ({.] denotes the

+[2x - 3x]*

greatest integer function), then

(a) f(x) is continuous in R

(b) f (x) is continuous in R but not
differentiable in R

(c) f’ (x) exists everywhere but f’ (x)
does not cxist at some x € R

(d) None of these

1, x isrational
Iff(x y
fx)= 4 2, x isirrational

(@) fx)i is continuous in R ~ |
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12.

- 13.

14.

15.

16.

fx)=+

(b) f (x) is continuous in R ~ @

(c) f (x) is continuous in R but not
differentiable in R

(d) f (x) is neither continuous not
differentiable in R

. If f(x) is a twice differentiable function, then

between two consecutive roots of the
equation f* (x) = O there exists

(a) at least one root of f(x) =0

(b) at most one root of f (x) =0

(c) exactly one root of f(x}) =0

(d) at most one root of f” (x) =0

If the

_]'bx3+ax+4;x>—1

derivative of the function

2 is everywhere
| ax®+b ; x<—1

continuous, then
(@a=2,b=3 (bya=3,0=2
©a=-2,b=-3 (da=-3,b=-2

o fsinx,x;:nn, nel

L Fy= 1 2, otherwise and
[.12+1, x#0,2

g(x)=1 4 ,x=0 then Lim g {f(x)}
I 5 Y=2 x>0

1S

@s ®e6

©7 (1

The function f (x) =12 Sgn 2x [ + 2 has

(a) jump discontinuity,

(b) removal discontinuity
(c) infinite discontinuity
(d) no discontinuity at x=0
If the function

J(l +|sinx|)"/|5i"“.—%<x<0

fx)= b, x=0 1S
e
{Jngr/lanlr. 0 < x<€

continuous at x = 0 then
(a)a=log, b,a=2/3
(b)b=log,a,a=2/3
(c)a=log, b, b=2

(d) None of these

) =] Irlds, x2—1, then
1

(a) fand f” arc continuous for x+ [ >0

17.

18.

19.

20. f(n)=

21.

22,

Objective Mathematics

(b) fis continuous but f’ is not so forx+ 1 >0
(c) fand f’ are continuous at x =0
(d) fis continuous at x =0 but f” is not so.

FY |

Let f(x)= ] * sm(;); Y then f(x) is
] 05 x=0

continuous but not differentiable at x =0 if

(@yne (0,1] ) ne[l, o)

©)ne (=00 (dn=0

I f(r)= \'I(a: -- a.x+x2) — Vr(az + ax +xl)

Vi@a+x) —V(a—x)
x # 0 then the value of £(0) such that f(x) is
continuous at x =0 is

aVa avVa
@) RESTT
(C)% @ln \/Z

Let [.] represent the greatest integer function
and f (x) = [tan2 x] then
(a) Lim f(x) does not exist

x—=u

(b) f (x) is continuous at x =0

(c) f (x) is non-differentiable at x =0

@fO=1

‘x—[x], for 2n<x<2n+1, ne N
where [x] = Integral part of x <x

5 for 2n+1<x<2n+2

the function

(a) is discontinuous at x=1, 2
(b) is periodic with period 1
(c) is periodic with period 2

) ‘fO‘ £(x) dx exists

A function
f(x)=x[ 1 +%sin (1ogx’)],x¢0
f=0

[.]1= Integral part, The function
(a) is continuous at x =0

(b) is monotonic

(c) is derivable at x=0

(d) con not be defined for x < — 1

Iff(x)__{[cosnx] , x<1

lx=11, 1<x<?2



Continuity and Differentiability

23.

24.

25.

*26. Letf(x)="

([.] denotes the greatest integer function) then

fx)is

(a) Continuous and non-differentiable at
x=—landx=1

(b) Continuous and differentiable at x=0

(c) Discontinuous at x=1/2

(d) Continuous but not differentiable at x =2

If fix)= [V2 sin x], where [x] represents the

greatest integer function <x, then

(a) f(x) is periodic

(b) Maximum value of f (x) is | in the interval
[-2m, 2x]

n

T T I
S tgone

(d) f (x) is differentiable at x=nmn, ne I

(c) f(x) is discontinuous at x =

The function defined by f(x)=(- D¥! ([]
denotes greatest integer function) satisfies

(a) Discontinuous for x = nm, where n is any
integer

by f372)=1

(d) None of these

If f(x) be a continuous function defined for

1<x<3 f(xeQPVxell,3], f(2)=10,

then f(1-8) is

(where Q is a set of all rational numbers)

(a)1 b5

(c) 10 (d) 20

©f x)=0for—1<x<1

x”sin]ll]+x|xl , x#20
L x

0 , x=0

MULTIPLE CHOICE -l

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer (s).

31.

Let f(x)= —[sirl1 A

integer function) then
(a) Domain of f(x) is 2n n+ 7, 2n 1t + 2R)
U [(2nnt+1n/2}, where nel
(b) f (x) is continuous when
xe 2nm+m 2nn+2N)
(c) f (x) is differentiable at x = /2
(d) None of these

([.] denotes the greatest

> 27

28,

29.

30.

107

the set of values, of p for which f” (x) is
everywhere continuous is

(@) [2, =) (b) [ 3, =)

(©) [5, =) (d) None of these

The value of p for which the function

@ -1

fx)= ,x#0

- 2
sin (x/p) ln[ 1+%]

=12(n4)’, x=0
may be continuous at x =0is
(@1 (b)2
(©3 (d) 4
The value of f(0) so that the function

f)= I'-cos (1_; COSk) is  continuous
everywhere is

(a) 1/8 (b) 112

(©) 1/4 (d) None of these

The jump of the function at the point of the

discontinuity of the function
1/x

f= 1—‘51; (k>0)is
1+k

(2)4 b2 ~

©3 (d) None of these

Let [ (x) be continuous at x =0 and f 7(0) = 4.
2 () =35 (20 +f(4x)

The value of Lim

x—0 x
(b) 10
(@ 12

(@) 6
(©) 11

32. Let g (¢) =[t(1/1)] for t> 0 ([.] denotes the

33.

greatest integer function), then g (g) has

(a) Discontinuities at finite number of points
(b) Discontinuities at infinite number of points
©gl/72)=1 dg@B/H=1

Let f(x)=[x] +Vx—[x], where [x] denotes
the greatest integer function. Then

(a) f(x) is continuous on R*

(b) f (x) is continuous on R
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M.

35.

36.

37.

38.

(c) f(x) is continuous on R ~ |

(d) None of these

Let f(x)and ¢ (x) be defined by f(x)=/[x]

and ¢ (x) =J 02’ e ! (where [.] denotes
(X xeR-1

the greatest integer function) then
(a) Liml ¢ (x) exists, but ¢ is not continuous at
X —>

x=1
(b) Liml f (x) does not exist and f'is not continuous
X =

atx=1

(c) ¢ of is continuous for all x
(d) fo ¢ is continuous for all x
The following functions are continuous on
(0, m)
(a) tan x

T f
®) [ tsin| % ]dz

I, O<x< 3_1(

© | 4

2sin —x 17£<x<1t
" 97 4
xsinx, O0<x<n/2

@iqm . ki
;sm(n+x), S <x<m

If f(x):- tan [x]jt ‘
[1+1in(sin x+1)1]

denotes the greatest integer function, then

fx)is

(a) continuous V x € R

(b) discontinuous V x € 1

(c) non-differentiable V x € I

(d) a periodic function with fundamental period

not defined

If f"(x)=g(x) (x— a)2 where g (a)#0and g
is continuous at x = a then

(a) fis increasing near a if g (a) > 0

(b) fis increasing near a if g (@) <0

(c) fis decreasing near a if g (a) >0

(d) fis decreasing near a if g (a) <0

where [.]

A function which is continuous and not
differentiable at the origin is
@fx)=xforx<0and f(x)= x*forx>0
b)g()=xforx<0Oand g (x)=2xforx>0
hx)=xlxl,xe R

39.

40.

41.

Objective Mathematics

Dkx)=1+1xl,xe R
Let f(x) = Lim (sin x)*, then fis
#— oo

(a) Continuous at x =1/2

(b) Discontinuous at x =/2

(c) Discontinuous at x =— 1t/2

(d) Discontinuous at an infinite number of points
Iff(x)= tan ' cot x, then

(a) f (x) is periodic with period

(b) f (x) is discontinuous at x =1/2, 3n/2
(c) £ (x) is not differentiable at x =x, 997, 1007
dfx)=—1,for2ar<x<(2n+1)m

x
[Ta+r1-tnde x>2
4]

x<2

Letf(x)=
Sx+1,
Then

(a) f(x) is not continuous at x =2

(b) f (x) is continuous but not differentiable at
x=2

(c) f (x) is differentiable everywhere

(d) The right derivative of f (x) at x = 2 does
not exist

42. f(x)=min {l,cosx,l =sinx}, - <x<7

43.

44.

then

(a) f (x) is not differentiable at ‘0’
(b) f (x) is differentiable at /2
(c) f(x) has local maxima at ‘0’

(d) None of these
M -t N
£ =1 log (1 +x2) > 7 then
[ 0 , x=0

(a) fis continuous at x=0

(b) fis continuous at x = O but not differentiable
atx=0 :

(c) fis differentiable at x =0

(d) fis not continuous at x =0

sin (n [x— 7))
1+ [x]

the greatest integer function. Then f (x) is

(a) Continuous at integral points

(b) Continuous everywhere but not differentiable

Let f(x)= where [.] denotes

(c) Differentiable once but f* (x), f” (x), ...
do not exist
(d) Differentiable for all x



Continuity and Differentiability

45.

46.

47.

48.

49,

50.

12x—31{x]; x>1

The function f(x) = { i |f T;X 1; x<l

([.] denotes the greatest integér fLi'nction)

(a) is continuous at x =0

(b) is differentiable at x =0

(c) is continuous but not differentiable at x = 1

~ (d) is continuous but not differentiable at x =3/2

alxz—x—ZI
= X <E
2+x—x"
Let f(x) = b , x=2
xx—_[;] Lx>2

([.] denotes the greatest integer function)
If f (x) is continuous at x = 2 then

@a=1,b=2 ba=1,b=1
(©)a=0,b=1 (da=2,b=1
ﬂtanx 1
The function f (x) = ;}mx : is discontinuous
atx =
(@ nn+m (b) nm+ /2
(c)nm+ /4 (d) nmt+ /8
. 1 , x<0
Letf(x)=< 0, x=0 and
| 1,x>0

g (x) =sin x + cos x, then  points  of
discontinuity of f {g (x)} in (0, 21) is

(n 3m) (3n 7n|
@134y O a4

(2 5S¢ Sn-7n
@531 O 5
The points of discontinuity of the function

> 2 sin 0™ ;

fx)= nL_l;xL 3’1(_(2—002)()25 are given by
(@ynmtn/12 by nmt /6
(c)nmtn/3 (d) None of these

Let f(x)=[cosx+sinx],0<x<2n where
{x] denotes the greatest integer less than or
equal to x. The number of points of
discontinuity of f (x) is

(a) 6 (b)5

(c)4 (d)3

53. Let

55. 1t

2 (sin x — sin” x) + | sin x — sin" x|
x)= -

109

51. The function f(x) =| x =3x+21+coslxlis

not differentiable at x =
(a) -1 (b)0
(©1 (d)2

52. Let h (x) =min {x, x2} for every real number

x. Then

(a) h is continuous for all x

(b) A is differentiable for all x

(c)h (x)=1forall x> 1

(d) A is not differentiable at two values of x

f(x)zl—tanx

dx-m ’
x € [0, n/2)
=\, x=n/4
If £ (x) is continuous in (0, ©/2] then A is
(a) 1 (b) 172
(cy-172 (d) None of these

x#n/4 and

54. A function f(x) is defined in the interval

[1, 4] as follows :
log, [x], 1<x<3

f(")z{ llog, x|, 3<x<4
the graph of the function fx
(a) is broken at two points
(b) is broken at exactly one point
(c) does not have a definite tangent at two points
(d) does not have a definite tangent at more than

two points

fie s 75 T
o [f(x)]..rcto,lJu[z,nJ
3 , x=n/2 '
where [x] denotes the greatest integer

function and

,heR
2 (sin x — sin” x) — | sin x — sin" x |

then

(a) g (x) is continuous and differentiable at
x=1n/2when0<x<1

(b) g (x) is continuous and differentiable at
x=m/2 whenn>1

(c) g (x) is continuous but not differentiable
atx=mn/2when0<n<l

(d) g (x) is continuous but not differentiable,
atx=7/2 whenn>1
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Practice Test

MM.:20

Time : 30 Min.

(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).

fx)=1+x(sinx) [cosx], 0 <x<m/2
([.1 denotes the greatest integer function)
(a) is continuous in (0, 1/2)
(b) is strictly decreasing in (0, n/2)
(c) is strictly increasing in (0, n/2)
(d) has global maximum value 2
. If f(x) = min (tan x, cot x) then
(a) f (x) is discontinuous at x = 0, n/4, 5n/4
(b) f (x) is continuous at x =0, ©/2, 3n/2

r/2
© _fo fo)de=21In 2

(d) f (x) is periodic with period &
. If f(x) is a continuous function V x € R and
the range of f(x) is (2,V26) and

gx)= [ % ] is continuous V x € R, then

the least positive integral value of ¢ is,

where [] denotes the greatest integer
function

(a)2 (b)3

(e)5 (d)e6

_ e +xi—[1/2]‘ 5l

- fl)
has ([]

function).

(a) Discontinuity at x =0
(b) Discontinuity at x = 1/2
(c) Discontinuity atx =1
(d) Discontinuity at x = 3/2

denotes the greatest integer

} a+_$lnrl.r]. x>0
I f() = 241 x=0
b+ %f‘} x<0

X

(where [.] denotes the greatest integer
function). If f (x) is continuous at x = 0 then
b is equal to
(a)a -2
©a+1

ba-1
da+2

6.

[10 x 2 = 20]
Which of the following functions are
differentiable in (-1, 2)

2x % o
@] togn’dx )| TFax
(c)J. 1L+t.:dt (d) None of these
O l+t+1t

Iff(x)=[x} +[x+1/3} + [x + 2/3], then

([.] denotes the greatest integer function)

(a) f (x) is discontinuous at x = 1, 10, 15

(b) f (x) is continuous at x = n/3, where n is
any integer

2/3
©] fed=1/3
(DS Lim f@x)=2

8. Let

10.

'Mms‘l, nr<x<(2n+1)n/2

x=02n+1)n/2
@Grn+)r/2<x<(n+)x

[ (1+|cosx|)
f)= e .e ,
l ecot 2x/cot 8x ,
If f (x) is continuous in (n7@, (2 + 1) ) then
(@a=1,b=2 (b)a=2,b=2
(©a=2,b=3 da=3,b=4
Iff(x) = { (sin~ ! x)2(.) cos (1/x)» ‘?_#00 then
(a) fx) is continuous everywhere in x € [- 1, 1]
(b) f (x) is continuous no whereinx € [- 1, 1]
(¢) f (x) is differentiable everywhere in
xe(-1,1)
(d) f (x) is differentiable no where in
xe[-1,1]
Let f(x)=[a+Bsinx]l ,xe (0,n),ael Bis
a prime number and [x] is the greatest
integer less than or equal to x. The number
of points at which f(x) is not differentiable
is

(a)B
©2p+1

b)p-1
(d2p-1



Continuity and Differentiability 111

Record Your Score

Max. Marks
1. First attempt | |
2. Second attempt L j
3. Third attempt | must be 100% |
Answer
Multiple Choice -1
1. (¢) 2.(a) 3.(d) 4. (c) 5.(d) 6. (d)
7. (a) 8.(c) 9. (a) 10. (d) 11. (b) 12. (a)
13. (d) 14. (b) 15. (a) 16. (a) 17. (a) 18. (b)
19. (b) 20. (b) 21. (a) 22. (c) 23. (¢) 24. (a)
25. (¢) 26. (c) 27. (d) 28. (a) 29. (b) 30. (d)
Multiple Choice —II
31. (a), (b) 32. (b), () 33.(b) 34. (a), (b), (c) 35.(b), (c) 36. (a), (d)
37. (a), (d) 38.(a), (b), (d) 39.(b), (c),(d) 40.(a), (c) 41. (a), (d) 42, (a), c)
43. (a), (c) 44. (a), (d) 45. (a), (b), (c), (d) 46. (b) 47. (b)
48. (b) 49. (b) 50. (c) 51. (c) 52.(a), (c),(d) 53.(c)
54. (a), (c) 55. (b)

Practice Test
1. (a) 2. (c), (d) 3.(d) 4. (a), (b), (d) 5. () 6. (¢c)
7. (a), (c) 8. (b) 9. (b), (c) 10. (d)
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DIFFERENTIAL COEFFICIENT

§ 13.1. Theorems on Derivatives
. d , d, .. d
() Hhtem)=2hXE RH
Lo d
(i) d_x(kf(x)) = kdx
iy L0 ool = A= W+h-Lf
(iif) dx{ 1(0. X} = /X e 2+ h (0.

In particular Chain Rule

T{x), where k is any constant

I

/
d—(j({ﬁ 0.L).B09..... } = |L fi (%) ]( ) AX)...)

Su

() B ... )+[Fdxf3m ](ﬁ (). £2.(X) con.s ) S

\ A

PR
qu&m

d d
df) 2O gGhO-h0.xRM

M &\ ew] ~ [ P
V) Ify=HfHW, u=%H(v)and v = f(x)
dy _dy du av

ax du dv dx

then

§ 13.2. Derivative of Parametric Equations

E3
_ I d‘l’_l _ | at ) i(_.
If x = f(t) and y = g (1), then o = ()" P
)

§ 13.3. Derivative of Implicit Functions

If f(x, y) = O, then on differentiating of f(x, y) w.r.t. x, we get d/dx f(x, y) = 0, Collect the terms of
dy/ dx and solve.
Alternative Method :

(5
dy .aX ]
dx [Qf_ ‘
L9y )
In particular
if f(x1, X2, X3, ..... , Xn) = 0and xo, xj, ..... , Xp are the functions of x1 then
df  of of dxo 3f dx3 of dxp

= e
dx1 09X axz dx1 | dxa dx T oxn dxy
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§13.4. Derivative of Logarithmic Functions

i y=1Ih (X)]fzmo"y =A).Lx.H50...
_ .20 .BX) ...
gt @2X).g0) ...

then it is convenient to take the logarithm of the function first and then differentiate. This is called derivative of
logarithmic function

Note : Write [f(x)]?® = 9@ NI ang differentiate easily

or

§ 13.5. Some Standard Substitutions

Expression Substitution
a-x X = asin® or acos 9
V& + X% x = atan® or acoto
gl X = asec® or acosec9
'\/M Cr«/a—x X = acos® or acos 20
va-x Ya+x
\/(Zax——xz_)- x = 1a(l-cos0)

§ 13.6. Critical Points

The points on the curve y = f(x) at which dy/dx = 0 or dy/dx does not exist are known as the critical
points.

§ 13.7. Rolle’s Theorem

If a function f (x) is defined on [a, b] satistying (i) fis continuous on {a, b] (ii) fis differentiable on (a, b) (jii)
f(a) = f(b)then ce (a, b)suchthatf’(c) = 0.

§ 13.8. Lagrange’s mean value Theorem

If a function f(x) is defined on [a, b] satistying
(i) fis continuous on [a, b]
f(b)-fa

(ii) fis differentiable on (a, b) then ce (a, b) such that f’ (¢) = =

§ 13.9. Test for the Constancy of a Function

If at all points of a certain interval f (x) = 0, then the function 7 (x) preserves a constant value within this
interval.

§ 10.10. ¢ — ¥ Method

LI o i o L s ad
by gy 10 = TTE (0} S5 =i G0 8
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MULTIPLE CHOICE -1

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

1.

0 s v
IfxX=¢""7, then 2; is equal to

(a) (1 +logx)”"
(b) (1 +log x)” 2
(c)log x (1 +log x)~ 2

(d) None of these

. Ifdz—f(gx T+d—2}.—,=k, then & is equal to
dy- \dx ] dx*

@o (b) 1

(€)2 (d) none of these
L Ify=(1+0) A+ A+ ... Y2 then

% atx=0is

@0 (b) -1

©1 (d) None of these
 Ix=ete then%is

i 1-

(a) © ()=

x x
X
(c) T+x (d) None of these

y Lott; e 2x ;
The derivative of sin™ ' [ = ]wnh respect
+x

=t 2x s
to tan ( z]ls

(a)0 (b1
1 1
e d
(C)l—x‘ ( )1+x2

If °. y* = 16 then ‘—;ii at (2,2) is

(-1 o

©1 (d) None of these

If y2 = P (x) is a polynomial of degree 3 then
d( 3d
21435 1

2 Z=|? 2 Wequa s

@P"(x)+Px OGP (x).P”" )

(c) P(x). P"(x) (d) None of these

8.

10.

11.

12.

13

14,

Objective Mathematics

If 5f(x)+3f{% ]=x+2and y=xf(x) then
=y

[\_de,:]ls equal to

(a) 14 (b) 7/8

(©)1 (d) None of these

If 2°42°=2"*Y then the value of % at
x=y=1is

(a)0 (b) -1

(c)1 (d)2

If f(x)=1x—21 and g(x) =fof (x), then for
x>20,¢'(x) =

(a)2 (b) 1

)3 (d) None of these

If f (x) = sin” ' (sin x) + cos™ ' (sin x) and ¢ (x)

=f(f(f (x))), then ¢’ (x)

(@)1 (b) sin x

(©0 (d) None of these

If f(x)=(log ., tan x) (log,,, , cot x) !
+tan” lqt:- then f” (0) is equal to
(a)—2 (b)2

() 172 @o

If x2+y2=t—%andx4+y4=t2+l2, then
1

3 dv
x 'y — equals

dx
(a) -1 b0
©1 (d) None of these
If variables xandy are related by the
¥ 1 d
equation x= teme—= Jy, then Qs
| ju (1+9u) dx
equal to
1 NI
a) T—— (b)N1+9
e V1 + 9y2 L
©) 1+9%° (d) —
4 1+ 9y2
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15.

16.

17.

18.

19.

20.

21.

22,

23.

If yl/n =[x+ \IWJ, then (1 +x2) ¥y + Xy
is equal to

(a)ny (b) ny?

() nzy2 (d) None of these
If f (x) = cot ' l X=X lthenf'(l)is
(a)-1 (b) 1

(c) log 2 (b) -log 2

The solution set of f’(x)>g’ (x) where
F(x)=(1/2) 5" and g(x) = 5"+ 4xlog 5 is
(@) (1, =) () (O, 1)

(©) [0, ) (d) (0, =)

If f/(x)=g(x)and g’'(x)=—f(x) for all x
and f(2) = 4 =f(2) then £(19) + g* (19) is
(a) 16 (b) 32

(c) 64 (d) None of these

If ¢ (x) be a polynomial function of the
second degree. If ¢(1)=¢ (— 1) and ay, a,, a;
are in A.P. then ¢’ (a,), 9’ (a,), ¢’ (a3) are in
(a) AP (b) GP

(c) HP (d) None of these

dy
du

If y=sinx" and u =cos x then == is equal to

(a) —cosec x. cos x

(b) 120 COSec x. COS X

T #
(c) = ——cosec x. cos x
1svu

(d) None of these
The diff. coeffi. of f(logx) w.r.t x, where
f(x)=logxis

(a) x/log x (b) log x/x
(c) (xlog x)~ : (d) None of these

_—\’ 1+cos20) dy _ .
Ify= [—1 —cosZOJ ' e at0=3n/4is
(a) -2 (b)2
(c)x2 (d) None of these
If y= \;sinx+ Vsin+Vsinx+... then
dy _
=

115
2y—1 cos X
@ cos x ®) 2y-1
2x—1 cosy
© cosy @ 2x -1
oo | EDY iy v
4. Let  f(9)= 1og{ o } W(2)=4,V(2)
=2,u(2)=2,v(2)=1, then f’(2) is equal to
(a)0 byl
© -1 (d) None of these
25. If V2 +y) =ae™ ® a>0 then y” (0)

26.

27.

28.

29.

30.

IS

(w2 e ™? (b) ae™?
2
2 w2 .
{c)— —¢€ (d) not exist
If f'(x)=sin x + sin 4x . cos x then
f’lr 2x2+% \Jatx= \I% is equal to
\ =)
(@-1 (b)0
(©)-2V2n (d) None of these
If P(x) is a polynomial such that

P(x*+1)={P(x)}*+1 and P(0)=0 then
P’(0) is equal to

(a)-1 ()0

(c)1 (d) None of these

If sin y = x sin (@ + y) and

dy = ——,—A—— then the value of A is
dx 14+x —2xcosa

(a)2 (b) cos a

(c)sina (d) None of these

The third derivative of a function f(x)
varishes for all x. If f(0)=1,f’ (1)=2 and
f” =—1, then f(x) is equal to

(@) (=3/2) x>+ 3x+9
B (- 1/2) x> =3x+1
©) (~1/2)x*+3x+ 1
(d)(=3/2)x*-Tx+2
If y=log, (x- 2)* for x#0,2 then y' (3) is

equal to
(a) 1/3 (b) 2/3
(c)4/3 (d) None of these
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MULTIPLE CHOICE-II

Each question, in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

31.

32.

33.

34.

3s.

36.

37.

Let f(x) = x" , n being a non-negative integer,
the value of n for which the equality

[ (@a+b)=f"(a)+f (b)is valid for all
a,b>0is

(@0 (b1

©2 (d) None of these

If y=tan‘ll—-1— +tan~ '{Tl—
1+x+x ) X +3x+3)

+tan” ! ,—1—1 + ...+ up to n terms,

x +5x+7
then y’ (0) is equal to
(a) - (b) -
I+n° 1+n?
(c) (d) None of these
14n*

If f=x"+x*f' (D) +xf" @)+f"” (3) for
all x € R then

@F O +f ) =£(1)

() f(0)+£(3)=0

©fMM+fB)=f2)

(d) None of these

Let f be a function such that f(x+y) =f(x)
+f(y) for all xandy and f(x)= (2x2 + 3x)
g(x) for all x where g(x) is continuous and
£(0) = 3. Then f’(x) is equal to

(@9 (b)3

(c)6 (d) none of these

If V(x + y) + V(y —x) = a, then % equals

x

(a)2/a (b)-2/a°

() 2/d" (d) None of these

If sin (x + y) = log (x +y), then % =]

(a)2 (b)-2

© 1 (-1

If y =log, {log; x} , then -z is equal to
10g2 e 1

@ xlog, x (®) xlog, xlog, 2

38.

39.

40.

41.

42,

Objective Mathematics

1
g P T

log, (2x)
\141+t)—\l(1—t)
oD NI = D ©

dv
then i

=2 §

(a)zz{l+\ll—t4}
3

by V= —1)

i
I

(d) None of these

Ify

(1-1%,

(c)—l_?._—
t2{1+\/(1—t4)}

1-N(1—-1%
(At

K

Let x**7 +y***=5. Then
(a)atx=0, y=0
(byatx=0, y=1,
©@atx=y=1, y=-1
(datx=1, y=0, y =1
If f(x)=(1+x)" then the value of

f(0)+ff(0}+f2_(]0+ +%js

<

0
0

4
’

1

wllw

(b) 2"
(d) None of these
X sin x coSs x
If f(x)=|n! sin(nn/2) cos(nn/2)
a a e
then the value of

@n
(C) 2n -1

%(f(x)) atx=0forn=2m+1is

(a) -1 (b)0
©1 (d) independent of a
If f(x) =sin” AL - -], then

+x

(a) fis derivable for all x, with | x| < 1
(b) fis not derivable at x =1

(c) fis not derivable at x =— 1

(d) fis derivable for all x, with | x | > 1
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43.

If P(x) be a polynomial of degree 4, with
P()=—-1,P (2)=0,
Pr(2)=2,P"(2)=-12
then P”(1) is equal to

and Pv(2)=24

117

(b) g'(2)=8+g'(1)
©)g")+f"3)=4
(d) None of these

}

J 19 2
f = =[x] - d
() 22 (b) 24 45. If f(x) sm{3[x] X } for 2<x<3 an
(c) 26 (d) 28 [x] denotes the greatest integer less than or
2 7 z 1to x, then f’ (Vr/3) is equal to
44. Let =x 1 2 d equa
oI - ”f‘?; )h+g (D xab" (a) /3 (b) —t/3
g(x)l—x txf (,)+f @)itnen (2) -V (d) None of these
@f(=4+f(12)
Practice Test
M.M. 20 Time : 30 Min.
(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).
[10 x 2 = 20}
x A2y 9 ¥ e¥% T
L Ify=] f(t)sinlk - 8) dt, then 5 + k% 5. M F@="3] (-2F Oldi, then F &)
2 dx x
equals equals
(a)0 (b)y (a) 32/9 (b) 64/3
2 (c) 64/9 (d) None of these
© k. d) &
g - df(x) = L 6. Iff(x—y),f®).f(y)and f(x +) are in A.P,,
If NA-x)+ (1_3_' )=a@ -y) and for all x, y and £ (0) # 0, then
dy aff1=% @f(2)=f(-2)
dx TEN N\ T (b) @) +f(-3)=0
then ) 7 @fF @+f -2)=0
2,2 @DFA=f" -3
@ f(x,y)=y/x b)Y f(x,y)=y"/x 7 2
1K,
©f(x,y)= 2y2/x2 dfx,y) =x2/y2 7. Ify= ‘\/x + 'y + Yx+ \/y +...%e then :i::z
3. If _1/[ log, (e/x2) —1(3+2log, x is equal to
y=tan 2 | 1-61 2
log, (ex®) 0B X | 1 y -x
€ (a) 5 (b) ———
h dzy. 2y-1 2y —2xy -1
atin ? 18 ©@2y-1 (d) None of these
) PRy |
(a) 2 (b) 1 8. The derivative of cos™ x_l_—x ] atx=-1
()0 d)-1 x +x |
& 1s
4. If x=a cos 6,y =b sin 6, then _y3 is equal (a) -2 (b) -1
o ©0 (1
tO A 2 |.:u
@ - %b icosec4 6 cott 0 9. If L/z N@B-2sin“t) dt + o8 costdt=0,
| a ;
3b i then L _gl \ is
(b)| =5 ‘cosec‘ 6cot o x b
i (@) -3 (b) 0
=22 Y eoser® 0est 8 (c) V3 (d) None of these
|

L
(d) None of these
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10. If £, @)= "1™ for all n e Nand fy (x) =x (b) £, @). fr - 1(x)

then f— {f, (x)} is equal to ©fp @) fo-1 ) - fo @)1 (2)

_ @ M_fix)
@7, (x)-%if,,_;[xn i

Record Your Score

Max. Marks
1. First attempt

2. Second attempt [:]
3. Third attempt must be 100%

Answers
Multiple Choice -1
1. (a) 2.(a) 3.(c) 4.(b) 5.(b) 6. (a)
7. (c) 8. (b) 9. (b) 10. (b) 11. (c) 12. ()
13. (¢) 14. (b) 15. (a) 16. (a) 17. (d) 18. (b)
19. (a) 20. (c) 21.(c) 22. (b) 23. (b) 24. (a)
25. () 26. (¢) 27. (¢) 28. (c) 29. (¢) 30. (b)
Multiple Choice -l
31. (a), (c) 32. (b) 33.(a), (b), (c) 34.(a) 35.(c) 36. (d)
37. (a), (b) 38. (a), (b) 39. (¢) 40. (b) 41. (b), (d)
42. (a), (b), (c), (d) 43. (¢) 44. (a), (b), (c) 45. (b)
Practice Test
1. (c) 2.(d) 3.(©) 4. (c) 8. (a) 6. (a), (c)

7. (b) 8. (b) 9.(c) 10. (a), (), (d)



TANGENT AND NORMAL

§ 14.1, Tangent and Normal

Y
The equation of the tangent at a point (xg, yo) to the 4
curve y = f(x)is
_[ay i
y—yo—ldxl (x— x0)
K Xo, Yo)
equation of the normal at a point (xo, yo) to the curve
y="f()is
-1
Y=y = 7o~ (X-X0)
[EJ— ] X" -t
‘ (0]
\ Xo, Yo)
Note : (i) If tangent is parallel to the x-axis or normal |

Fig.14.1.

is perpendicular to x-axis then (gl J = 0.
(X0, yo)

(i) If tangent is perpendicular to the x-axis or normal is parallel to the x-axis then{ 1 = 0.
3 X, )

w\/n[[gglm f

2%

Length of the Tangent : 1H(PT) = [ @ ]
dx
Xo. Yo)
; 2
’\/1 o (S ]
Length of the Normal : H{PN) = dx
“(Xo, Yo}
. = Yo
Length of the Subtangent : HTM) = [ % ]
X e, )
Length of the Subnormal : I(MN) = o - [ L 4 l
adx
X0, yo)
§ 14.2. Equations of Tangent and Normal if the Equation of the Curve in Parametric Form
I x=f(h and y = g()
dy _ g
then ax
In this case, the equations of the tangent and the normal are given by
g = SO
y-gi =5 o & f()

and Y=g g +x-f1)F (o = 0.
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§ 14.3. The angle between two Curves

Let y = f(x) and y = g(x) be two curves and

P (x0, yo) be a common point of intersection.

Then the angle between the two curves at
P (xo, yo) is defined as the angle between the tangents

to the curve at P and it is given by

f’ (x0) - g (x0)

t2n 6 —
1+ 1 (%) .g (o)

If the curves touch each other at P, then 8 = 0°; so
that f* (x0) = ¢ (x0)

If the angle 8 is a right angle, the curves are said

to cut orthogonally then

f"(0).q (x0) = -1

MULTIPLE CHOICE-I

Each question is this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

1. The equation of the tangent to the curve
y=1-¢"% at the point of intersection with
the y-axis is
@@)x+2y=0 (b)2x+y=0
©)x-y=2 (d) None of these

2. The line 5 + ‘;— =1 touches the curve
y =be ** at the point
; ) b
(a)(a,2] i‘.b)[—a.~J
\ - J 2]
a
©) (a, b ] (d) None of these

3. The chord joining _the points where
x=pand x=gqg on the curve y=ax2+bx+c
is parallel to the tangent at the point on the
curve whose abscissa is
(@) 172(p +9) ®M1720p-9
(c) %q (d) None of these

4. If the tangent to the curve xy + ax + by =0 at

(1, 1) is inclined at an angle tan” ' 2 with
x-axis, then

(@)a=1,b=2 (bya=1,b=-2

(c)a=-1,b=2 (d)a=-1,b=-2
22 I

If the curves —2+‘3=1and—2—'L,=1 cut
a o p

each other orthogonally, then

Objective Mathematics

YA

/M

-t

10.

\

Fig.14.2

(ya+b =o +B°
(b)a2—b2=a2—B2
©a-b’=0o’+p
d)a>+b*=a? - p*

. The slope of the tangent to the curve

X
y =J dx 5 at the point where x =1 is
01+x
(a) 1/4 (b) 172
()1 (d) None of these
The equation of the tangent to the curve
y=¢ '*'atthe point where the curve cuts the
linex-1is
(@)x+y=e be(x+y)=1
©)y+ex=1 (d) None of these

. If the tangent to the curve Vx + Vv =Va at

any point on it cuts the axes OX and OY at
P and Q respectively then OP + OQ is

(a) a/2 ®a

(c) 2a (d) 4a

. If the tangent at (I, 1) on yz=,\:(2—,\:)2

meets the curve again at P, then P is

(a4, 4) () (-1,2)
(c) (9/4, 3/8) (d) None of these
The tangent to the curve

x=a(cos 268) cos 0, y=aVcos 20 sin® at
the point corresponding to 0 = /6 at
(a) parallel to the x-axis
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11.

12.

13.

(b).parallel to the y-axis

(c) parallel to line y = x

(d) None of these

The area of the ftriangle formed by the
positive x-axis, and the normal and tangent to
the circle x° +y2 =4at (1, \/3'_) is

(@)V3 (b)2V3

(c) 43 (d) None of these

The distance between the origin and the
normal to the curve y = e +xatx=0is
(a)2/V3 (b) 2/5

© 2/ N7 (d) none of these

The value of m for which the area of the

triangle included between the axes and any
tangent to the curve x™y = b™ is constant, is

MULTIPLE CHOICE -l

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

16.

17.

18.

19.

If the line ax+ by + ¢ =0 is a normal to the
curve xy = 1. Then

(a)a>0,b>0 b)a>0,b<0
(c)a<0,b>0 (d)a<0,b<0
The normal to the curve represented

parametrically by x=a (cos 8 + 8 sin 8) and
y=a (sin 8 — 6 cos 0) at any point 6, is such
that it

(a) makes a constant angle with the x-axis

(b) is at a constant distance from the origin
(c) touches a fixed circle

(d) passes through the origin

If the tangent at any point on the curve
x + y4 =a cuts off intercepts p and g on the

4 -/ 3

co-ordinate axes, the valueof p 7" +¢q s

@a*? (b) g~ 2
() a'”? (d) None of these
If y=f(x) be the equation of a parabola

which is touched by the line y = x at the point
where x = 1. Then

(@ f(0)=£'(1)

®fay=1

©FfO+f O +f(0)=1
(d)2f(0)=1-£"(0)

14.

15.

20.

21.

22

23.

24.

121
(a) 172 b1
(c) 372 (d)2
The acute angles between the curves

y=|x2— 11 andy=|x2—3 | at their points of
intersection is

(a) /4 () tan~ ' 4N2/7)

(c) tan ; 4N (d) none of these

If f(x)=x/sinx and g (x)=x/tanx where
0 < x <1 then in this interval

(a) both f (x) and. g (x) are increasing functions
(b) both f (x) and g (x) are decreasing functions
(c) f(x) is an increasing function

(d) g (x) is an increasing function

Let the parabolas y= x +ax+band
y = x (¢ — x) touch each other at the point (1,
0) then

(@a=-3 (byb=1
(c)c=2 db+c=3
The point of intersection of the tangents

drawn to the curve xjy =1 -y at the points
where it is meet by the curve xy=1-y, is
given by

(a) (0,-1) b, 1)

© @O 1) (d) none of these

If y=4x-5 is a tangent to the curve
y2 = px? + g at (2, 3) then

@p=2.9=-7

d)p==2,9=7

©p=-2,9=-7

dp=2,9=7

The slope of the normal at the point with

abscissa x = — 2 of the graph of the function
f(x)=|x?—xlis

(a)-1/6 (b)-1/3
(c) 1/6 ) 1/3
The subtangent, ordinate and subnormal to

the parabola y2=4ax at a point (diffcrent
from the origin) are in
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(a) AP. (b) G.P. @) (i 4\ ) (__9_ 4 )
(c) H.P. (d) None of these ._ V3 ' V13 I _ V13’ V13 J
25. A point on the ellipse 4x* +9y* = 36 where (c) (i_, _ 5 ] (d) None of these
the tangent is equally inclined to the axes is { V3 13
Practice Test

MM : 20

Time : 30 Min.

(A) There are 10 parts in this question. Each part has one or more than one correct answerf(s).

1. The curve y-¢® +x=0 has a vertical
tangent at the point
(a1,
()(0,1)

(b) at no point
@@,

x
. For F(x)=[ 2 |t | dt, the tangent lines
‘0

which are parallel to the bisector of the first
co-ordinate angle is

(a)y=x—‘—i (b)y= x+1
3 3
@y= =x-y (d)y—x+2

. The tangent to the graph of the function
y=f(x) at the point with abscissa x=1
form an angle of ®/6 and at the point x = 2
an angle of n/3 and at the point x =3 an
angle of n/4. The value of

3 3
fl () F ) dx + J2 £ (x) dx

(f” (x) is suppose to be continuous) is

4V3 -1 S .3V3-1
(a) 33 (b) s
(c) ot \]3 (d) None of these

. The slope of the tangent to the curve

J’ -1,2
y= cos

1
t"dtatx=—1s
4\/2

4 4
()i i]m (b)(\ls—in
1 ]
(c) —;/—— - % 1A (d) None of these

. The equations of the tangents to the curve

y= x* from the point (2, 0) not on the curve,
are given by

(a)y=0 b)y-1=5(@x-1)

10.

[10 x 2 = 20]
@y 4098_2048[ __8')
81 27 3
32 80‘_2]

Dy-243=811" 3

. If the parametrlc equatlon of a curve given

by x= e cott, y = ¢ sint, then the tangent
to the curve at the point ¢ = /4 makes with
axis of x the angle

(a)0 (b) /4
(c)n/3 (d)n/2

. For the curve x=t>- l,y= £ - t, the
tangent line is perpendicular to x-axis when
(a)t=0 (b)t=w
@t= g @t=-7

. If the subnormal at any point on
y =a’ """ is of constant length, then the
value of n is
(a) -2 (b) 1/2
1 (d)2

. The tangent and normal at the point

P(at2, 2at) to the parabola y2=4ax 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” ¢
The value of parameter a so that the line

B-a)x+ay+ (x2 —1)=0 is normal to the
curve xy = 1, may lie in the interval

(@) (= o, 0) L (3, =) (b)(1,3)

() (-3, 3) (d) None of these
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Record Your Score
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1. First attempt

2. Second attempt L |

3. Third attempt

Max. Marks

| |

| must be 100% l

Multiple Choice -1

1. (a) 2.(d)
7. (d) 8. (b)
13. (b) 14. (b)
Multiple Choice —li
16. (b), (c) 17. (b), (¢)
21. (¢) 22. (d)
Practice Test
1. (d) 2. (a), (b)
7.(a) 8. (b)

3.(a)
9. (¢)
15. (¢)

18. (a)
23. (a)

3.
9. (¢)

Answers
4. (b) 5.(c) 6. (b)
10. (a) 11. (b) 12. (b)
19. (a), (b), (c) (d) 20. (b), (d)
24. (b) 25. (a), (b), (c)
4. (b) 5. (a), (c) 6. (d)
10. (a)
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MONOTONOCITY

§ 15.1. Monotonocity

A function fdefined on an interval [a, b} said to be
(i) Monotonically increasing function :

If xe>x1 = f(x2)>f(x1), V x1, x2 € [a, b]
(ii) Strictly increasing function :

If x2>x1=f(xe)>f(x1), V x1,x2€ [a, b]
(iii) Monotonizally decreasing function :

If xo>x1= f(x2) <F(x1), ¥V x1, x2 € [a, b]
(iv) Strictly decreasing function :

f xe>x1 = f(x)<f(x1), V x1, x2 € [a, b]

§ 15.2. Test for Monotonocity

(i) The function f (x) is monotonically increasing in the interval [a, b}, if f (x)> 0 in [a, b].
(i) The function f(x) is strictly increasing in the interval [a, b], if f* (x) > 0'in [a, b].

(iii) The function f (x) is monotonically decreasing in the interval [a, b), if f (x) <0in [a, b]
(iv) The function f (x) is strictly decreasing in the interval [a, b], if ' (x) <0 in [a, b].

MULTIPLE CHOICE -

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whicheven is appropriate.

1. Let y=x%", then the interval in which y @) (=o0y0)
increases with respect to x is (b) [ R \;21 ] [1, %)
() (=0, 0°) (b) (-2.0 -
(©) 2. ) (d) (0.2) ©f-35-2 0@
2 )
2. The function f(x) = cns[ T lis deereasing in (d) \[1‘ )
X
the interval SR 4. On which of the following intervals is the
(@) @2n+1,2n),ne N function x'® + sin x — 1 decreasing ?
(b) [ = |+ : \2n -'J,n e N @ (01; L2 ® O 1
1 i
;- 1 { - (©) ][ —2- , J (d) None of these
(c) : e N >
S\ 2n+2 2n+]] . _ B
(d) None of these 5. The function f(x)=Ilog(l+x)- S m Is
3. The set of all values of a for which the " Increasing on
function () (0, =) (b} (==, 0)
£ :[ ‘v'iu +4 | ‘15-"5 ~Hptiogh (c) (= oo, o) (d) Nonc of these
—a J

decrcases for all real x 1s
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6.

10.

asinx+bcosx

Iffix) = EEPD G5O is decreasing for all
x then
(@) ad — bc>0 (b)ad—-bc <0

©)ab—-cd>0 (dyab-cd<0

If for)=(ab—b>—2)x+| (cos*0+sin'0)
1]

d9 is decreasing function of x for all xe R
and b € R, b being independent of x, then

(@ ae (0,V6) (b)ae (-V6,V6)
(©ae (- 6, 0)  (d) none of these

The value of a in order that f(x) =3 sin x
— cos x — 2ax + b decreases for all real values
of x, is given by

@a<! (bya>1

(c)a>=\2 (d)a<v2
_ _(m+x).

The function f (x) = n(e+x)

(a) increasing on [0, =<)

(b) decreasing on [0, =)

(c) increasing on [0, n/¢) and decreasing on
[mt/e, o)

(d) decreasing on [0, /€) and increasing on
[t/e, =)

The function fdefined by f(x) =

(a) decreasing for all x

(b) decreasing on (— e, — 1) and increasing in
(—1,8)

(x+2)e "is

MULTIPLE CHOICE -II

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

16.

17.

for all

Let h()=f()={f )"+ {f @)
rcal values of x. Then

(a) h is increasing whencver f (x) is increasing
(b) A is increasing whencver f(x) <0

(c) h is decreasing whencver fis decrecasing

(d) nothing can be said in general

o :
If q>(x)=3f[L +fB3-x) Yxe (=34
wheref"(x)>0‘v’xe (- 3, 4), then d(x) 1s

(a) increasing in | ; 4 ‘

(b) decreasing in | -3 - —2 ‘J

11.

12. y=

13.

14.

15.

18.

19.
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(c) increasing for all x

(d) decreasing in (— 1, e} and increasing in
(=oo, = D).

If a<0, the function f(x)=e“+e “ is a

monotonically decreasing function for values

of x given by

(@)x>0

(c)x>1 dx<1

{x(x- 3)}2 increases for all values of x

lying in the interval

(a)0<x<3/2 (b)O<x<oo

() —oo<x<0 (d1<x<3

The function f(x) =tanx — x

(a) always increases

(b) always decreases

(c) never decreases

(d) some times increases and some times
decreases

If the function f(x)=cosl|lxl—2ax+5b

increases along the entire number scale, the

range of values of a is given by

(a)a<b (bya=5b/2

©yas-1/2 (da>-3/2

The function f (x) =x \/(ax - xz), 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

ax

b)x<0

(2% | L

(c) increasing in ‘ ,0 ‘

(d) decreasing in { 0,35 1

<

Which of the following functions are
decreasing on (0, ©/2) ?

(a) cosx (b) cos 2x

(c) cos 3x (d) tan x

If ¢()=f@)+fQRa—x) and f”(x)>0,

a>0,0<x<2qathen

(a) ¢(x) increases in (a, 2a)
(b) ¢(x) increases in (0, a)
(c) d(x) decreases in (a, 2a)
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20.

21.

22.

23.

(d) d(x) decreases in (0, a)
!

If  Ff)=2x+cot ' x+log(N1+x* - ),
then f (x)

(a) increases in (0, o)

(b) decreases in [0, «<)

(c) neither increases nor decreases in (0. ==)
(d) increases in (— oo, oo)

If f(x)- ax’ - 9x* +9x+3 is increasing on
R, then

(a) a<3 (b)a>3

(c)a<3 (d) None of these
Function f@)=lxl-1x—-1I is
monotonically increasing when

(@)x<0 b)yx>1

©x<1 do<x<l1

Every invertible function is
(a) monotonic function
(b) constant function

24,

25.

Objective Mathematics

(c) indentity function
(d) not necessarily monotonic function

Letf(x)=2x"—log x|, x#0. Then f (x) is
(a)m.i.in[l.—.',01u(%, ]

N g R )

1 N
(b)m.d.m[—z,Olluiz,m}

~m.—;‘|u(o,l

Let f'(x)>0and g'(x)<0 for all xe R.
Then

(@ f{gx}>f{gx+ 1D}

d)f{g @} >f{g&x- D}

©g{f@)}>g (f(x+ D}

Dg{fmi>g fx- D}

Practice Test

M.M. 20

Time : 30 Min.

1.

Let f(x)=x3+ax2+bx+5sin2x be an
increasing function in the set of real
numbers R. Then aandb satisfy the
condition

(a)a?-3b-15>0
(b)a®-3b+15>0
(©)a®-3b-15<0
(da>0andd>0

Let @ x)=f(x)+f(1-x)
and f”(x) <0, 0<x <1, then
(a) Q increases in [1/2, 1]
(b) @ decreases in [1/2, 1]
(¢) @ decreases in [0, 1/ 2]
(d) @ increasesin [0, 1/2]

Iff: R - R is the function defined by
exg = E_ Iz
fx):=—5—— then
e +e

{a) f(x) is an increasing function
(b) f (x) is a decreasing function
(c) f (x) is onto (surjective)

(d) None of these

4.

(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).

[10 x 2 =20]
If f/(x)=] x| —{x} where {x} denotes the
fractional part of x, then f(x) is decreasing
in

(@] -
1

[#e

-4

)3

2 ’

[

b -2 |
| ,.

(c)[—%,z] (d);l" %g
1 \ !

. The interval to which b may belong so that

the function

oN21-4b-b" ) ;3
f(x):[_l_—b+1 x° +5x+V6
is increasing at every point of its domain is
(@[-17,-1] (b) [-6,-2]
(o) [2, 2-5] (d) [2, 3]
. For x > 1, y =log, x satisfies the inequality
(a)x—-1>y (b)x2—1>y
©@y>x-1 @ELey

. The function f(x)=x" decreases on the

interval
(a) (0, e) (b) (0, 1)
(c) (0, 17e) (d) None of these
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8. Let the function f(x)=sinx+cosx, be 9. Let f(x)= Jex x-1)(x~2)dx. Then f
defined in [0, 2x], then f(x)

. ] in the interval
(a) increases in (n/4, n/2) CleETEReaTin (oS (e

: (@) (~ o, - 2) b)(-2,-1)
(b) decreases mr(n/;it, ,sn/};n © 1, 2) d) (2, =)
(c) increases in l 0, 7 fu f oL 2n ] 10. Forallx € (0, 1)

' S X n o, (a)e">1+x (b)log, (1 +x) <x
(d) decreases in [ 0, 1 | U ! 521 ] (© sinx >x 108 5 o2

Record Your Score

Max. Marks
1. First attempt

2. Second attempt [:‘
3. Third attempt must be 100%

Answers
Mulitiple Choice -/
1. (d) 2.(d) 3. 4. (d) 5. (a) 6. (b)
7. (b) 8. (b) 9. (b) 10. (d) 11. (a) 12. (a)
13. (a) 14. (c¢) 15. (a)
Muitiple Choice —II
16. (a), (c) 17. (a), (b), (), (d) 18. (a), (b) 19. (a), (d) 20. (a), (d)
21. (b) 22. (d) 23. (a) 24, (a), (d) 25.(a, ¢)

Practice Test
1. (c) 2. (b), (¢) 3.(d) 4. (a) 5. (a), (b), (c), (d)
6. (a), (b), (d) 7. (c) 8.(b), (c) 9.(¢) 10. (b)
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MAXIMA AND MINIMA

§ 16.1. Maxima and Minima
From the figure for the function y = f(x), we find that the function gets local maximum and local

minimum. The tangent to the curve at these points are parallel to x-axis, i.e., % = 0.

Greatest
value/absolute
YA maxi mum

Local maximum

Local maximum

LA TS|
v,

Local minimum

Least Vy‘
value/absolute
minimum
Fig. 16.1.

§ 16.2. Working Rule for Finding Maxima and Minima

(a) First Derivative Test :

To check the maxima or minima atx = a

(i) ff'(x)>0atx<aandf’ (x)<0 at x> aie. the sign of f’ (x) changes from + ve to — ve, then f(x)
has a local maximum at x = a.

Greatest value

v

Local maximum

Local maximum
Local minimum

X - Y‘/ - X
Local minimum

Least value |

¥

Fig. 16.2.
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Y “ Maximum

1A
Fig. 16.3.
iy ff (x)<0atx<aandf’ (x)>0 at x> aie. the sign of f’ (x) changes from — ve to + ve, then f(x)

has a local minimum at x = a.

(i) If the sign of f’ (x) does not change, then f(x) has neither local maximum nor local minimum at
x = a, then point ‘a is called a point of inflexion.

(b) Second derivative Test :

(i) Iff”"(ay<0andf’(a) = 0, then 'a is a point of local maximum.

(i) Iff’"(ay>0andf’(a) = 0, then ‘a is a point of local minimum.

(iiiy Iff”(a) = 0and f’ (a) = O then further differentiate and obtain *” (a).

(V) ff (@ =f"(@=f"@=..=f"Ya=0 andf"(a) = 0.

If nis odd then f(x) has neither local maximum nor local minimum at x = a, then point ‘a’ is called a
point of inflexion.

If nis even, then if " (a) <0 then f(x) has a local maximum at x = a and if f"(a)> 0 then f(x) has a
local minimum at x = a.

Note : Maximum or minimum values are also called local extremum values. For the points of local
extremum either f(x) — 0 or f’ (x) does not exist.

§ 16.3. Greatest and Least Values of a Function

Given a function f(x) in an interval [a, b], the value f(c) is said to be
(i) The greatest value of f(x) in [a, bl if f(c) > f(x) for all xin [a, b].
(i) The least value of f(x} in [a, b]if f (c) < f(x) for all xin [a, b).

Two importanttips : (i) If  y= 91,(%1 .
1 £ an

Let e = s {If degree of g (x) < degree of f(x)}
Y gi&

if zis minimum = yis maximum.
if zis maximum = yis minimum.

(ii) Stationary value : A function is said to be stationary for x= ¢, then f(¢) is called stationary value if
f'(c)=0.
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MULTIPLE CHOICE - |

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

1.

The greatest value of the function
f{(x) =2 sin x + sin 2x on the interval [ 0, 1—“]
1s -
w2 (b) 3

(c)3/2 (d) None of these

. The points of extremum of the function

X 2
Fo=[ &' -Pdrare

b o
(d)£2

(axl
(c)x1/2

. A function f such that f'(2) =f"(2) =0and f

has a local maximum of —~17 at 2 is
(@) (x—-2)° b)3-(x-2)°
©-17-(x- 2)4 (d) None of these

. The difference between the greatest and the

least value of the function
X
f@=f (P+r+1)dton(2,3is
2

(b) 47/6
(d) 59/6

(a) 37/6
(c) 57/6

. Letf(x)=a-(x— 3)8/9, then maxima of f (x)

is
@3
©)a

(bya-3
(d) None of these

. Let f(x) be a differential function for all x, If

f()==2andf’ (x)>2 for all x in [1, 6],
then minimum value of f (6) =

(a)2 (b)4

(c)6 (d)8

7. The point in the interval [0, 2r] where
f (x) = €" sin x has maximum slope is
@7 ()
©rn (d) None of these
8. Let
|x3+x2+3x+sinx|1{ 3+sinl ) x#0
f@)= \ x)

Q ,x=0

10.

11.

12,

13.

14,

Objective Mathematics

then number of points (where f(x) attains its
minimum value) is
(a) 1
(©)3

(b)2
(d) infinite many

. If f(x)=alogelx!+bx2+x has extremum

atx — 1 and x — 3 then
(a@)a=-3/4,b=-1/8
(b)a=3/4,b=-1/8
(cYa=-3/4,b=1/8
(d) None of these
Let fO)=1+2+2%"+ ... +2"%*° Then
f(x) has
(a) more than one minimum
(b) exactly one minimum
(c) at least one maximum
(d) None of these

_Jsimto+x, 0<x<1
Lclf(x)—{ 5 ¥~ g8
f(x) can have a minimum at x = 1 is the value
ofais

(a) 1 (b) -1

(c)0 (d) None of these

A differentiable function f(x) has a relative
minimum at x=0 then the function

y=f(x)+ax+b has a relative minimum at
x =0 for

(a)allaandallb (b)allbifa=0

(c)allb>0 (dyalla>0

The function f(=] {2(t-1)(=2)
1

+3(@- 1)2 - 2)2} dt attains its maximum at
X =

(a)1 (b)2

(c)3 (d)4

Assuming that the petrol burnt in a motor
boat varies as the cube of its velocity, the
most economical speed when going against a
current of ¢ km/hr is
(a) (3¢/2) km/hr

(c) (5¢/2) km/hr

(b) (3¢/4) km/hr
(d) ( ¢/2) km/hr



Maxima and Minima

15.

N Characters of information are held on
magnetic tape, in batches of x characters
each, the batch processing time is a+[3x2
seconds. ot and B are constants. The optical
value of x for fast processing is,

MULTIPLE CHOICE -II

Each question in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, c. d corresponding to the correct answer(s).

16.

17.

18.

19.

20.

21.

Let f(x) = cos x sin 2x then
(iymin f(x) >-7/9
Y€ (= m m)
(Mmin f(x) >-9/7
XE (-7, W)
(cymin f(x) >-1/9
YE [-m ]
(@ min f(x) >-2/9
ve [~ n)

The minimum value of the function defined
by f(¥) = maximum {x.x+ 1.2 —x} is

(a)0 (b) 112

(c) 1 (d) 312
x:+3x, -1<x<0

Let f(x) = -sinx, O0<x<n/2

T
— 1 —-cosx, & <x<n

Then global maxima of f(x) equals and
global minima of f(x) are

(-1 (b)0

{¢)-3 (d)-2

On [1,e], the least and greatest values of
f(x)= xln xis

(a) e, | (b) 1, 4
© 0, ¢ (d) none of these
The minimum_ value of _
1 1 '
i 1+ — |is

[ sin” O cos OLJ
(a) (b)2
©) (1 +2"%? (d) None of these

The fuel charges for running a train are
proportional to the square of the speed
generated in miles per hour and costs Rs. 48

22

23.

24,

25.
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per hour at 16 miles per hour. The most
economical speed if the fixed charges i.e.,
salaries etc. amount to Rs. 300 per hour.

(a) 10 (b) 20

(c) 30 (d) 40

The maximum area of the rectangle that can
be inscribed in a circle of radius r is

(a) r" by r

Cle (d) 27
4
Let f(x) = ax’ + bx” +cx + 1 have extrema at
x=0o, 3 such that af <0 and ). F(B) <O
then the equation f (x) = 0 has
(a) three equal real roots
(b) three distinct real roots
(c) one positive root if f (o) < 0 and f(B) > 0
(d) one negative root if f(or) >0 and f(B) <0
Let f(x) be a function such that f'(a)=0.
Then at x =g, f(x)
(a) can not have a maximum
(b) can not have a minimum
(c) must have neither a maximum nor a
minimum
(d) none of these
A cylindrical gas container is closed at the
top and open at the bottom; if the iron plate
of the top is 5/4 times as thick as the plate
forming the cylindrical sides. The ratio of the
radius to the height of the cylinder using
minimum material for the same capacity is
(a) 2/3 (b) 172
(c) 4/5 (d) 173
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Practice Test

120

Time : 30 Min

(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).

1.

5.

6.

Let f(x) = (x2 ~ 1)" (@2 + x + 1) then f(x) has
local extremum at x = 1 when
(ayn=2 (b)n=3
(n=4 dn=6
The critical points of the function f’(x)
where f (x) = Ix_—22_1 is
(a)0 (b) 2
(c)4 (d)yeé
:i_ < [
Let f (x) = x—x +10x-5, x<1

—2c+loga(B°-2), x>1

the set of values of b for which 7 (x) have
greatest value at x = 1 is given by

(@1<b<2 (b) b =11, 2}
(cybe (-, -1) (d) None of these
Let f(x) = j': 5‘3:‘—5 dt (x > 0); then f (x) has

(a) maxima whenn =-2,-4,- 6,

(b) maxima whenn=-1,-3,-5, ....

(¢) minima whenn =0, 2, 4,

(d) minima whenn =1, 3, 5,

Let f: [a,b] — R be a function such that for

ce@b),f ©=F")=f"©)=f)=f")=0

then

(a) fhas local extremum at x =¢

(b) f has neither local maximum nor local
minimum atx=¢

(c) fis necessarily a constant function

(dyit is difficult to say whether (a) or (b)

From the graph we can conclude that the

(a) Function haa some roots
Record Your Score

10.

[10 x 2 = 20]
{b) Function has interval of increase and
decrease
(c) Greatest and the least values of the
function exist
(d) Function is periodic

c Letfix)=(x-1)" (x-2)",x € R, Then each

critical point of f(x) is either local
maximum or local minimum where
@am=2,n=3 b)m=2,n=4

(©m=3,n=4 (dm=4,n=2

. The number of solutions of the equation

af(r)+g(x)=0, wherea>0,g x)#0

and has minimum value 1/2 is
(a) one (b) two
(c) infinite many  (d) zero

. WX
Letfr) =] %3 05%<1 gpen

3-2x, x>1
(a) f (x) has local maxima atx=1
(b) f (x) has local minima atx = 1
(c) f (x) does not have any local extrema at x = 1
(d) f (x) has global minima at x =1
Two towns A and B are 60 km apart. A
school is to be built to serve 150 students in
town A and 50 students in town B. If the
total distance to be travelled by all 200
students is to be as small as possible, then
the school should be built at
(a) town B (b) 45 km from town A

(c) town A (d) 45 km from town B

1. First attempt
2. Second attempt
3. Third attempt

Max. Marks

1

{ must be 100%j




Maxima and Minima

Multiple Choice - |

1. (a) 2. (a)
7. (b) 8. (a)
13. (a) 14. (a)
Multiple Choice -lII
16. (a), b) 17. (d)
22.(d) 23. (b), (¢), (d)

Practice Test

L@, ().  2.(a), (b). (d)
7. (b), (d) 8.(d)

Answers
3.(c) 4.(d)
9. (a) 10. (b)
15. (©)
18. (b), (d) 19. (c)
24. (d) 25. (d)
3.(d) 4. (a), (d)
9. (a) 10. (c)

5.(c)
11. (d)

20. (c)

5. (d).

6. (b)
12. (b)

21.(c)

6. (b)
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INDEFINITE INTEGRATION

17.1. Methods of Integration

(i) Integration by Substitution (or change of independent variable) :
If the independent variable x in J f(x) dx be changed to t, then we substitute x = ¢ (f) i.e.,, dx = ¢’ (f) dt

: [ fooax={ foye @ at
which is either a standard form or is easier to integrate.
(ii) Integration by parts :
If uand v are the differentiable functions of x then .
j uvdx = u'[ udx—I [ [ ek u]” vax ]dx.
L)
17.2. How to choose Ist and lind functions : : 2
(i) If the two functions are of different types take that function as Ist which comes first in the word
ILATE where | stands for inverse circular function, L stands for logarithmic function A stands for
Algebraic function, T stands for trigonometric function and E stands for exponential function.
(ii) If both functions are algebraic take that function as Ist whose differential coefficientis simple.
(iii) If both functions are trigonometrical take that function as lind whose integral is simpler.
Successive integration by parts :
Use the following formula
uvdx = un - U vo+ U v3—U" 4+ ... +

R +(—1)”"1u”'1vn+(—1)”fL/’vndx.
where u" stands for rth differential coefficient of uw.r.t. x and v stands for nth integral of vw.r.t. x.
dx _1(x) . 1-cos@=versf |
Note - — unre + G e :
j ‘J(gax_ ¥) kar “ { 1-sin6=covers 6|
Cancellation of Integrals :
ie. _[ E{fo+f ) dx= e f+c

17.3. Evaluation of Integrals of Various Type
Type |: Integrals of the type.

" i

: o < ax (=D e
@ B (II)J S (|||)J V(ax* +bx+c) dx

Rule : Express ax® + bx + cin the form of perfect square and then apply the standard resuilts.
Type |l : Integrals of the type
: X + = px q (PoX +DIX" " +...+Dn-1X+Pp)
(i) —pxag. dx (i) . ax iii [ o)
'[a)("'+bx+c J‘\J;?+bx+c o (@ + bx+ ©) g
. ax b (2ax + b) dx b dx
Rule for (i) : —(ML=_—f___+( _pb [ __dx
J.ax2+bx+c a)° (@ +bx+c) \q 2a ‘[ax2+bx+c
9 b dx
= inla +bx+cl+| g- 2L || —&
2a [q 23}'[ ax +bx+c¢
The other integral of R.H.S. can be evaluated with the help of type I.
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Rule for (ii) :
[ __(px+q) dx _ p r  (2ax+b) = q_‘gg\r dx
\/(ax2+bx+c) 2a ?J(ax2+bx+c) 23JJ Vaxt + bx+ ¢

- P e _pb adx
= a\/(ax2+bx+c)+(q 22 ]f %axz+bx+c

The other integral of R.H.S. can be evaluated with the help of type I.

Rule for (iii) : In this case by actual division reduce the fraction to the form f(x) + —r,?-x—tql— and then

(ax~+ bx+ 0
integrate.
Type Il : Integrals of the form
(i J adx o dx dx

- (u)J e (iily——————
a+bsin’x a+bcos® x asin®x+ bcos?x

. ax ¢ (tan x) dx
) | RN Lo e ;
(asin x+ bcos x) asin®x+ bsin xcos x+ ccos“x+ d
where ¢ (tan x) is a polynomial in tan x.
Rule : We shall always in such cases divide above and below by cos? x; then puttanx =t ie.

sec? x dx = dt then the question shall reduce to the formsf L corf AL
(ar‘+bf+ c) i (at2+bt+ c)
Type IV : Integrals of the form
. dx . ax dx
(')J. a+bsinx (")j a+ bcos x ("')J. asin x+bcos x+c¢
nv)J. (pcos x + gsin x) dx W) pcos x+gsinx+r ..
(acos x+ bsin x) acosx+bsnx+c
Rule for (i), (ii) and (iii) :
1 - tan® x/2 - 2tan x/2
write CoSX = —————, Sif X== ——p
1 +tan” x/2 1 +tan® x/2
the numerator shall become sec? x/2 and the denominator will be a quadratic in tan x/2. Putting tan x/2 = t
ie. sec® x/2 dx = 2dtthe question shall reduce to the form | —L
af +bt+c

Rule for (iv) : Express the numerator as
1(D)+ md.c. of D)
find /and m by comparing the coefficients of sin x and cos x and split the integral into sum of two-integrals as

/f ax+m f ___d.c.grfD’

=ix+mihlDl+c
Rule for (v) : Express the numerator as

1(DY + md.c. of D'y + n, find /, m, and n by comparing the coetfficients of sin x. cos x and constant term
and split the integral into sum of three integrals as

IJ‘ ox + mJ. __d.c.;,fD’d)H n_[ %:

= k+miniD'l+n| % and to evaluate | = proceed by the method to evaluate rule (i), (ii) and (ii).

Type V : Integrals of the form
i)f (x2 +a%) dx
(x4 + kP +ah
() I x -a )dx
\x +hkx+at )
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where kis a constant, + ve, — ve or zero.

2 2
Rule for (i) and (ii) : Divide above and below by X then putting (i) t = x— % and (i)t = x+ “?

. (& .
ie., dt=|1+— |dx and dt=|1-— |dx
p l 2
then the questions shall reduce to the form
j dt or {_a
: 2+ & N
Remember :
(i”r 3 dx _ lJr O + a°) dx +'1_.[ 08 - &%) dx
Rrkd+at 27 ot+kl+xhy 27 otk dh

r (x2+a2) ax 1 .[ (xz—az)dx
! (x4+ Kk + a‘4) 24 (x4+ k »° +a4)
(iif) J’ ax = X ¥ 2n-3) dx X
OP+R"  k@n-2)pl+ k"1 k@n-2)7 (24T
Type (VI) : Integrals of the form
. dx
WJ (Ax+ ByV(ax+ b)
(ii) ax
(A + Bx+ C)V(ax+ b)
Giiy | cx
(Ax + B) \/(ax2 + bx+ ¢)
i) ) e
(sz +Bx+ O \/(ax2 + bx+¢)
Rule for (i) and (ii): Putax+b = £

Rule for (jii) : Put Ax+ B = %

_ax @ _

. 1
(")I (x4 + kX + a4) 24

ax + bx+c .

A + Bx+C -
ax

(Ax+ B)' N(ax + bx + ¢)

Rule for (sv) : Put

Note : The integral J- where ris positive integer, may also be evaluated by

substitution Ax+ B = 1?

Type VII : Integral of the typeJ‘ X" (a+ bxX")P dx, where m, n, pe Q
Case (i) : (i) If p e /. then expand by the formula of Newton binomial.
(i) If p< O, then we put x = t*, where kis the common denominator of the fractions m and n.
Case (ii) : If mT+1 — Integerthenweputa+ bx" = £
where o is the denominator of the fraction p.
case (iii) : If 21

n
fraction p.

+p = Integer then we put a+bx" = t*" where a is the denominator of the

Type VIl : Integrals of the type :
J. f(x, (ax+bP”?, (ax+bP¥%, ...)dx

where fis irrational and p1, Pz, .... , G1, G2, ... € /then put ax+ b = {”, where mis the L.C.M. of g1, @2 ....
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Type IX : Integral of the form
[ sin™ x cos” x dx

Case (i) : If mis odd and nis even then put cos x = t.
Case (ii) : If mis even and nis odd then put sin x = t
Case (iii) : If m and n both are odd then

if m>n, put sinx =t

m<n,put cos x = t

m = n,put sinx = torcos x = t.
Case (iv): If m+ n = —ve and even.
Then convert the given integral in terms of tan x and sec x then put tan x = t.

Case (v) : If mand n are even integer, then convert them in terms of multiple angles by using the
formulae

2 1+cos2x . .2 1-—cos2x ., . sin 2x
cos“x = ————;sinx = —— ;sinxcos x = ———
2 2 2
and 2C0S XCOS ¥ = COS (X+ ¥)+ COS (X— J)
17.4. Standard Substitution
Expression Substitution
X-0a) o A 2 . 2
\’— or YV(x—o) (B—x X = 0.cos“0+fBsin“0
B - ( ) (B - x) p
X—0 ——— 2 5
[X—ﬁ] or V(x—o) (x—P) X = o sec- 90— fBtan“ @
Tiad 2 2
——_— x—-o = torx-pf =t
=0 - B) ;

MULTIPLE CHOICE-I

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

1. If a particle is moving with velocity X+ 2x
v (t) = cos nit along a straight line such that at s (x5 N 1)2 LG
t =0, s =4 its position function is given by Lo
(b) = +c

(a)lcosm+2 (b)—lsinm+4
T T

2(x‘t+x'1+l)2

(c)n (x5+x3+ | + V2x7+5x4)+c

(¢) 1/msinmt+4  (d) None of these
2. Let f(x) be a function such that, (d) None of these
FO=F(0)=0.f"(x)=secc’ x+4, then the 4, 1 [ £(x) cos xdx ==yt ¢ then f(x) is
function is 2
. 1, .3 (a) x (b) sin x
(a) 120g (sin x) + Stan"x + xb (c) cos x W) |
1,2 2
® 3 (B R GIws R 5. J (sin 2x = cos 2x) dx = % sin(2x—a)+ o
2 IE 5 L
(c) log (cosx)+%cos x+? (a)a=DTH,/7€ R (ba= Zﬂ he R
(d) None of these o
2 T (222 + 5x) y (©)a= 2 be R (d) None of these
*]7 5 3 Sdxisequalto

x+x +1)
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6. The prlmmve function of the function

Je-aa-ba-o...

Foy=@—x) \/(a -x ) s
a2 2 237
va —x" - -
O
3a’x 2a°x
’a2 2372
©c- —-————g— (d) None of these
3’ x
. The antiderivative of
fx)= L whose  graph

3+5sinx+3cosx
passes through the point (0, 0) is

1 5 :
(a)g[log 1—3tanx/2|J

CE [log

1+%tanx/2 I ]

1 5
(c)g(log 1+ 3 cotx/2 ' ]
(d) None of these
Ix‘ (1 + log x) dx is equal to

b e +¢
(d) None of these

(a) x"log, x+¢
©)x +c

(x —=2)dx is equal
to

MULTIPLE CHOICE -l

Each question, in this part, has one or more than one correct answer(s). For each question, write the letters
a, b, ¢, d corresponding to the correct answer(s).

13.

14.

sin x
_[ m dx=Ax + Blog
sin (x — o) + C then
(a)A=sina
(b) B=cos
(c)A=cos
(d) B=sin o
1_sin’x
If the derivative of f(x) w.r.t. x is _f( T
then f (x) is a periodic function with period
(@ynr/2 (b)n
(c) 2n (d) not defined

15. _[x' 31+ X% dxis equal to

@30 +x "4

10.

Objective Mathematics
(a) constant (b) S5¢c+5d+x
©0 (d) None of these
dx is equal to
.I- [P 1)3/4 !

1/4
@] 1+—‘;J +e ®G+D*4c
L x
> (/4
© 1-—1:J
l\ X

1 4
+=;| +c
X

s (d)—[l

11, Let the eqdation of a curve passing through

12,

16.

17.

18.

the point (0, 1) be given by y= sz. e dx. If
the equation of the curve is written in the

form x =f(y) then f (y) is

() *\ In [2—‘332]

(3y =2

- ] (d) None of these

X
J'xe

(1+)

(a)

dx is equal to

e @x+D+c

e' e
- d .
(c) (x+l)7'+c ()1+I_+c

)31+ “/2)‘2’3+c

©3(1+x"y)Y

(d) None of these

If fi"—iﬁ"——dx =Ax+Blog, 9¢ —4)+C
9e —4¢ "

then

(a)A=3/2 (b) B=135/36

(c) Cis indefinite  (d) A+ B =— ;—2

L2 2
Letjjrl—de=-§gof(x) + ¢ then
vl —Xx

(@) f(x)=x (b) f (x) =x*"
©fx)= P (d) g (x) =sin "x
If I cosec 2x dx =f(g (x)) + C, then
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(a) range g (x) = (— ==, =)

{(b) domn f (x) = (~ o, 00) — {0}
(c) g'x)= sec’ x

dyf' (x)=1/xforallx e (0, =)

139

S Vi+e +1
X)=F———"

J Vi+e' - |

D f (=2 (-2)

j cos 4x — 1 |
————dxiscqual to
cot x —tan x

(a)—Llcosdx+c (b) —Jcosdy+c

(¢) - % sin 2x + ¢ (d) Nonc of these

Practice Test

19. e — (= 2
If f\'( )a’r FN( +eY
—2log g (x) +C, then
(@) f(x)=x-1
|h] g [.\':] :g_—l
V1 +
M.M.: 20

Time : 30 Min.

1.

3.

Iff(x)= Lim t"— —.,x>1then
3wy +x
J' \f(,~)ln(x+\l(1+x )
V(1 + 2%

(a)ln (x + V(1+x —-x+c

(b) [x In (x+\/(1+x ))—x }+(

(e)x In (x +N(1 +x2))—ln (x+\/(1 +x2))+c
(d) None of these

The value of the integral
T%,nENiS
x " (1+x)
1L
1 n
‘l _
(a){l'"”'l +_r"I +c
L e X TR
(b) Pl - +c
(L+n)| ]
1
q==
1 1 n
(c)—(l_n)‘ l_x"'_ +c
1
i
1 n
(d) - 1+ - +
(1+ )I by ¢

5
The value of the integral J. cn, JEHTCOS™ X .

4
sm x +sin x

is

(A) There are 10 parts in this question. Each part has one or more than one correct answer(s).

. If

[10 x 2 = 20]
(a) sinx - 6 tan” (sinx) + ¢
(b) sin x — 2 (sin x) lie
(¢)sinx - 2 (sinx) ! _6tan ! (sinx)+c
(d) sinx - 2 (sin x)~ 'y 5tan ! (sinx)+c¢
[f(x) sin x cos x dx =—.\1 7 log f(x) +c,
' 2("-a’)
then f (x) =
1
(a) -
aZsin? x + b2 cos? x
1
(b) 2 . 2 2 2
a“sin“x -b" cos” x
1
(c)
a? cos® x + b2 sin’ x
(d) None of these
. If I” means log log log...... x, the log being
repeated r times then
_[ {x1(x) 12 @l® ) ) Vdxis equal to
(a)lr+1(x)+c
(x)
(b) r+1
& (x)+c

(d) None of these
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Record Your Score

Max. Marks
1. First attempt

2. Second attempt
3. Third attempt must be 100%

Answers
Multiple Choice I
1. (©) 2. (b) 3.(b) 4. (b) 5.(b)
7. (b) 8.(c) 9. (a) 10. (d) 11. (¢)
Multiple Choice -l
13. (c), (d) 14. (b) 15. (b) 16. (b), (¢), (d) 17.(b), (d)
19. (b), (d) 20. (d)

Practice Test
1. (d) 2. (a) 3.(c) 4. (a) 5.(a)

6. (¢)
12. (a)

18. (a), (b), (¢)



DEFINITE INTEGRATION

18

§ 18.1 Definite Integrals

Let f be a function of x defined in the interval [a, b], and let F be another function, such that

F’' (x) = f(x), for all xin the domain of f, then

|” oo ax = [Foola

= F(b)- F(a) {Newton-Leibnitz formula}
is called the definite integral of the function f(x) over the interval [a, b] a and b are called the limits of

integration, a being the lower limit and b the upper limit.

Note : In definite integrals constant of integration is never present.

1. Properties of Definite Integrals :
b b
Prop.l:_[ f(x)dx = _[ f(h dt
a a
Prop. Il : IU f(x)dx =— J: f(x) dx
a

ab c b
Prop.lll: | f(xdx = I foodx+] fx)dx
a a c
where c, is a point inside or outside the interval [a, b].

Prop. IV : j(: f(x) dx = _fo° f(a-x) dx

Prop. V: _[a f(x)dx = 2_[‘. fx)dx or O
-a 0

According as f(x) is even or odd function of x.

a
2a : G
Prop.VI: | fon dx = 12 fo Fo) dx, if fea-x = f(x)
0 l 0, it fea-x = —fx)
b b
Prop. VIl : _[ f(x) dx = _[ f(a+ b~ x) dx
a a
sb+nNT eb
Prop. VIII: _| - f(x)dx = _| f(x) dx, where f(x) is periodic with period Tand ne /.
a+n a

Prop. IX : If f(a+ x) = f(x), then

Jma f(x)dx = n [.—, f(x) dx.
0 0

na a
Prop. X : J- f(x)dx=(n-m) f f(x) dx If f(x) is a periodic function with period a, i.e., f(a+ x) = f(x)
ma 0

Prop. XI : If fis continuous on [a, b], then the integral function g defined by

X
gix = _[ f(th dt, xe [a, b]is differentiable in [a, b] and g (x) = f(x) forall x € [a, b}.
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Y b
Prop. Xl : 1f f(x) < ¢ (x)for xe [a bl then| Ffoodx < | o¢(x)dx
a

a

=B
| fx dx

of

Prop. XIV : If mis the leas! value and M is the greatest value of the function f (x) on the interval [a, b].
(estimation of an integral) then

- h
Prop. XIll : <] Tfxladx

b
m(b-a) < J f(x)dx < M(b- a)
a

Prop. XV : (i) If the function f(x) increases and has a concave graph in the interval [a, b], then

b

b-a)f@ < | fogax<p-a @O,
a =

(ii) If the function f(x) increases and has a convex graph in the interval [a, b] then

b
f(a%ﬂ@ <[ txdx < (b-a) fb).

Prop. XVI : If f(x) and g (x) are integrable on the interval (a, b), the Schwarz-Bunyakovsky inequality
takes place :

(b-a

)
] ) g dx

< '\‘/

b
f £ (x) dx

I" e

Prop. XVII : If a function fis integrable and non-negative on [a, b] and there exists a point ¢ € [a, b] of
continuity of ffor which f(c) > 0,

b
then I f(x)dx >0 (a<b).
a

Prop. XVIII : Leibniz's Rule :
If fis continuous on [&, b] and u (x) and v (x) are differentiable functions of x whose values lie in [a, b]
then
d
ax
Prop. XIX : If fis continuous on [a, b], then there exists a number ¢ in {a, b] at which

b

fc) = (_b1—a) 1 f(x) dxis called the mean value of the function f(x) on the interval [a, b).
- a

Prop. XX : Given an integral

»V(X)
Jum f( ot = f{v(x)}%: - fHux)} %

b
_[a f(x) dx

where the function f(x) is continuous on the interval [a, b]. Introduce a new variable t using the formula
x=06(

f@ o = a ¢PB) = b,

(i) ¢ (ty and ¢’ () are continuous on [a, B],

(ii) f[¢ ()] is defined and is continuous on [, B], then

b B
[“fooax=[" oo’ o at

Prop. XXI : If f(x) > O on the interval [a, b], then Jw fx)>0

Prop. XXIl : Suppose that f(x, o) and £, (x, o) are continuous functions when c<a<d and a< x< b,
then

I (o) = _[au f'(x,a) dx, where!’ (o)

is the derivative of / (a) w.r.t. a and f’ (x, ) is the derivative of f(x, o) w.r.t. o, keeping x constant.
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X
Prop. XXIII : If fis continuous on [a, b], then _[ f(t) dt for x e [a, b} is differentiable on [a, b).

Prop. XXIV : Improper integrals :

O fooax=tm [ fdx
a bo+e "g

@ [" foodx=1Lim | foxdx
- oo o= —o0 "

s+ o0 - C -t

i [ fooax =] fooax+ | fodx
— oo (o

18.2. Definite Integral as the Limit of a Sum

Let f (x) be a continuous function defined on the closed interval [a, b]. Then
(n-1)
b
f(x)dx = Lim h fa+rh
| 100 ox = Lim Y f@em)

-
-4

N—so =0
nh=b-a
18.3. Some Important Results to Remember
T nin+1)
)_ = ——
) r:‘lr 2
n
i) £P= nn+1)@2n+1)
r=1 6
LN 1 2 2
A= (n+1)2
(iii) 2 4n( +1)
; au'-1)
(iv) InG.P., sumof nterms, Sy = =y r>1
afl-r
= =i
(1-n

(v) sina+sin(+B)+sin+2B)+....+sin@+n-1Pp)

_sinnfr2 & r Ist angle + last angle
~ sinp/2 2 J
(vi) cos a+cos (o+P)+cos(o+2B)+...+cos(@+n-1P)
sinnfB/2 Ist angle + last angle '
~ sinpr2 2
» | [ (- T n°
(vil) 1--3 2 42 52 g2 12
1.1 .1 1 "
Vi) 14—+ TH 5h =+ St = = ==
( ) _2 32 42 5¢ 62 6
. 1 n°
(ix) 1T+—=+—Z+.. 4= =
27 g2 8
(x) 1 +— + -1-»+ o n
0t 427 g2 24
Eie e~/9 el()_ e L]
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18.4. Summation of Series by Integration
Let f (x) be a continuous function defined on the closed interval [a, b), then

n-1
Lim z L

ry !
—f(—-=|- f(x) dx
n—== r=0 n n} ‘0

Rule : Here we proceed as follows :
(i) Express the given series in the form 1; f(%: ]
(i) Then the limit is its sum when n — =h_=

>
2
8
: -t
i,
3=

Replace 7‘; by xand % by dx, and _lim X by the sign ofj

1= oo
(i) The lower and upper limits of integration will be the values of —; for the first and last term (or the limit
of these values) respectively.

18.5. Gamma Function

The definite integral fw e *x"~1dx is called the second Eulerian integral and is denoted by the
1%}
symbol I'n [read as Gamma n).
Properties of Gamma function
Mn+1) =nn; T1=1; I =TIn
I'(n+ 1) = n!Provided nis a positive integer.
m+1 n+ |
%)%
we have J‘A sin™ x cos” x dx =

7 x
2r|m+g+21

\ J
where m>-1 and n>-1

(This formula is applicable only when the limit is O to n/2).

MULTIPLE CHOICE -

Each question in this part has four choices out of which just one is correct. Indicate your choice of correct
answer for each question by writing one of the letters a, b, ¢, d whichever is appropriate.

| b = ' -
L. If_[o Te;d—; =aq, lhenJ- ’_e b dtl is equal to 3. .[0 [3 tan x] dx =
h=11—D—=
@) ae~" (b)— St ([.] denotes the greatest i:leger function)
AN =
(c) = be® @) ad (a) 57/6 (b) -~ tan '@A3)
2. Ti I f integ =
he f valut\a. 0 the integral © g e (%‘_) (d) None of these
nsin=n+:|'x B k\/; J
£ 1 n
0 sma2 dx(ne N)is 4. The value of j_ o c‘T“_I— is equal to
(a)m (b) 21 ()0 (b) I

(C) 3r (d) None of these (C) —71/2 (d) /2
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10.

11.

12.

13.

1
The value of | [x[1 + sin 70e] + 1] dx is
-1

([.] denotes the greatest integer)
(a)2 (b)0
1 (d) None of these

nx-1/4
_[ Isinx+cosxldx(ne N)is
-n/4

@0 (b) 2n
()2 2 n (d) None of these
L2 B
LetlI=] == dx then I lies in the interval
@ (@O, 1) (b) [0, 1]
(©) [0, 3/2] @I[1,2)
For any ¢ € R and f be a continuous function,
2l +cos?t
Letl = | , xf(x(2-x)dx
sin ¢!
o1+ cosz t 1]
andb=] ,  f(x(2-x)dxthen—is
sin ¢ 9
(@0 b1
(©)2 @3

. The value of the integral

anNM+ 1
(fcosxl+1Isinxl)dxis

(@n

(c)cost

(b)2n+sint+cost

(d)4n+sint—cost+ 1

If J log sinxdx=k, then the value of
0

» /4

J log (1 + tan x) dx is
0

k k
@ -, Ok

k k
(n\ — ==

@

I""‘ e . sec? x dx .

—, . isequalto

-n/4 -1

(@0 (b)2
©e (d) None of these
The value ofj nr ] 1S
(amn ®o
(c)2rn (d) /2

_w. 4

J_ sin x d (x — [x]) is equal to

14.

15,

16.

17.

18.

19.

20.
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(@) 172 o) 1=

V2
()1 (d) None of these
The valuc of the integral

2) .
I= dx is
j X ‘l(x

()0 (b)2/3
(c)4/3 (d) None of these

Ik > 2!
If I, = I f(cos2 x)dxand I, = J“f(cosz x)dx
o w

then

@h=n () Iy =21
(c) I, =51, (d) None of these
s0n
Ifl= [ ‘J(l — cos 2x) dx, then the value of
0

Iis 5

(a) SOV2. (b) 100 2

(c) 252 (d) None of these

Let f(x) be an odd function in the interval

TT : ;
[- 2'2 ] with a period T. Then
Fo=[ f@d is

(a) periodic with period T
(b) non periodic
(c) periodic with period 2T
(d) periodic with period aT
1

10 10
If _fo f@ dx=S5,then T ‘fo Flk=1+x)dx

18
(a) 50
)5

(b) 10
(d) None of these

‘2"
The value of the integral ‘ )

v

[2 sin x] dx

is ([.] denotes the greatest integer function)
@amn (b) 2w
(c)3n (d) 4n

Let f(x)= minimum [le,l—|x|‘%]‘

V x € R, then the value of J” f(x) dx is equal
-1

to
1
@33

00 |

(b)
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21.

22,

23.

24.

25.

26.

27.

28.

(d) none of these

| (
If _[ ~cosec'® [ x- i dx=k then the
1 X X

b
value of k is

(@) 1 (b) 12

(©0 (d) 1/101

1fj: e‘fdx=§andj; “ e, a>0is
(a)@ (b)\zf—f

(c)z‘/—“ unl z

12
Ifjﬂ e (x—o) dx=0, then

u

(a)l<a<?2 b)a<0
©)0<ax1 da=0
If [x] denotes the greatest integer less than or

equal to x lh;nJ- [ =5 }dx is equal to
e
(a) log, 2 (b) €

©0 @7

If [ f(yde=x+] t£(®) dtthen the value of
0 X

f()is
(a) 172 ®Oo
(c) 1 (d-172
in/4 )
The value ofJ. T+ sinx ™18 equal to
(@ (2 -1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>