MATHEMATICS Trigonometry

~
J

1. Sol. a is aroot of 25 cos:0 +5cos 6 —-12 =0.

25cos2a+5cosa—-12=0

43 n
= cosa=-9,5 But 2 < a < 1 (lind quadrant)
-4 3
.~ cosa= ° andsina= °

24

= sin2a =2sinacosa =— 25

2. Sol. v [o|>va'+b
N = 3] &  c>aieb?
But - Va'=b’ < asinx+bcosx < Vai+b? e (1)

& asinx +bcosx=c ()]
: from (i) & (ii)
no slution
3. Sol.  y=sin20 + cosec: 6

= (sin © — cosec 0)2 + 2
= y=22, 06=#0

e
4. Sol. sin(a+B)=1, = a+p=2 . (i)
1 T
sin(a-p)= 2, = a-p=6 . (ii)
on solving (i) & (ii)
T T
a=3,  p=6

5 wls)
tan (a + 2[3). tan (2a + B) = tan 3) tan\ 8

4
5. Sol. tan®=- O > B € lind or IVth quadrant
5
4
3
4 4
sinf= 5 or -5
1—tan®15° J3
6. Sol. 1+tan*15° = o300 = 2
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MATHEMATICS Trigonometry

10.

11.

Sol. sin.B6<1
4xy

<1
2
(x+y) = X2+ Y2+ 2Xy — 4xy 2 0
= (x—y)=0
which is true for all real values of x & y

_Axy
2
provided x +y # 0, otherwise (x+y) will be meanigless.
Sol.  u= va‘cos?0+b?sin?0 4 va’sin’0+b?cos?0
= Uz = @2 COS2 O + b2 sin2 6 + a2 Sin2 6 + b2 cos2 6 + 2 Va® cos® 6+b” sin” 6  a® sin” 6+ b” cos” 0
a’ +(b* —a?)sin’0{x {a’ + (b® —a’)cos® 0
= Uzz(a2+b2)+2\/{ ( ) } { ( ) }
24p? a*+a’(b® - —a’) sin’6cos’ 0
I PP G R
b2
20
(a* +b%) \/ { } sin*
= Uz = .
2
min(uz2) = az + b2 + 2ab = (a+b
2 2 2 2
and max(uz) = a2 + b2 + (a +b):2(a +b)
Now, max(uz) — min(uz) = (a — b)2
21 27
Sol.  sina +sinB=- 65 and cosa +cosfB=- 65

squaring and adding, we get
sin2 a + sinzf3 + 2 sina sin B + cosz a + cos2 B+ 2 cos a . cos B

)5

1170

= 2+2cos (a-B)= 4225
(a_—BJ 1170 9
S cos, \ 2 ) - 4x4225 _ 130

(G_BJ -3 = (“—BJ 3n
S cos L 2 ) =130 (smi<a-B<3m > 2<\ 2 J<2)

Sol. Since, tan 30° and tan 15° are the roots of equation x> + px + q = 0.
tan 30° + tan 15°=-p and tan 30°tan 15° = q
Therefore, 2+ g-—p=2+tan 30°tan 15° + (tan 30° + tan 15°)

[l tan45°=
= 2+q-p=2+tan 30°tan 15° + 1 — tan 30°. tan 15°
= 2+q-p=3

tan30°+tan15° )
1-tan30°tan15°

1

Sol. cosx+sinx=2
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MATHEMATICS Trigonometry

1—tan’x/2  2tanx/2 1 X
1+tan? x/2 4 1+tan® x/2 :E,Lettan E:t

X T

as 0<x<m = 0<2 <2
X

~tan 2 is positive

x 2447
~t=tan 2 = 3
2tanx/2 2t
Now tan x = 1—-tan®x/2 - 1-+t?
2 (2+ﬁ}
3

1_(2+\/7}2 _[4+\/7}
3 3
= tanx= =

12. Sol. Given equation is 2 sin2x +5sinx—-3=0
= ((2sinx—-1)(sinx+3)=0
1

=sinx=2 (s sinx #-=3)

O ol - e y=1[2

N /N
o n/6 vzn 3n X

It is clear from figure that the curve intersect the line at four points in the given interval.
Hence, number of solutions are 4.

13. Sol. Let h be the height of a tower,
2AOB = 60°

AOAB is equilateral
OA=0OB=AB=a
Now in AOAC,

h

tan 30° =2

1 _h
L, i

a
= h= ‘/§

14. Sol. In A ABC, BC = h cot 60° and in A ABD, BD = h cot 45°
Since, BD - BC =DC

28 |

L 4



MATHEMATICS Trigonometry

= h cot45° —hcot60° =7
7

1
1-——
h= cos45°—cot60° [ 3}

73 \F+1 73 51
= BBl 2 = (Btm
A
h
45° _A60°
+7m>»C B

15.

Sol. 2{cos(B-y)+cos(y—a)+cos(a—-PB)}+3=0
(cos a+cos B+ cosy):+ (sina+sinB+siny)2=0
Ycosa=0=)sina

16. Ans. (1)

3 5
— + R
4 12
tan(a + B) + tan{a — B) ] 3 5 (9+54 14x4 56
Sol. tan2a=tan ((a+B)+(a-p)=1"tan(e+p)tan(a-F)- = 4 * 12 48-15 - 33 -33
Hence correct option is (1)
17.
12 1 T r I = Lz
As 2 <3 <2 = cos 3<cos N <cos4 = 3> n>4
= 3 < n < 4, which is not possible
so option (2) is the false statement
so it will be the right choice
Hence correct option is (2)
18. Sol.  sin 46+ 2sin4 0 cos30=0 06,€e(0,m

sin48(1+2cos36)=0

| —

sin46=0 or cos30=- 2
21

40=nm;nel or 30=2nm+ 3,ne|
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MATHEMATICS Trigonometry

19.

20.

21.

Hindi

22.

T 3n 2n 8n 4n
p=42"4 o g= 9979
Sol. (1)

A = sin2x + cosax
= sinax + (1 — sinz x)2
= SinaX — sin2x + 1

Sol. Ans. (2)

Let esinx =t
4+\16+4
> tt—4t-1=0 = t= 2
= t:esinx:2i\/§ =3 ESinxzz—\/g,
€snx =2 + "/5
€snx = 2 — \/§<O, = sinx:In(2+\/§)>1
o) rejected SO rejected

hence no solution

Sol. Ans. (2)
3sinP+4cosQ=6 (i)
4sinQ+3cosP=1 (i)

1

Squaring and adding (i) & (i) we get sin (P + Q) = 2

n S
= P+Q=6 or 6
St =m
= R=6 orf
St L
fR=% theno<P, Q<6
1
= cosQ<landsinP<?2
n
= 3sinP +4cosQ < 2
n
SoR= 6
3sinP+4cosQ=6 (1)
Sol. (1)
Let AB =X
P P

tan(Mm-0-a)= X" 9 =>tan (@ +a)= 97X
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MATHEMATICS Trigonometry

"
pi+g
o p
K—(ﬂ"‘d}_
AT M q - B
= g-x=pcot(6+a)
= X=qg-pcot(0+aq)
[cote cota1j
=q-p cota +cotd
9 cote -1
p
q +cot® gcotd —p gcosO —psinb
—gq-p p —q-p q+pcoto —q-p qsin®+pcoso
q° sin®+pqgcosO—pgcosB +p’sind (p® +g°)sin®
N X = pcosO+qsind — AB = PcosO+qsin0

Alternative

From Sine Rule

AB fp2 + q2

sin® — sin(t—(8+a))

Jp® +q* sind

_ Sin0 cosa+cosb sina

(p* +4q°) sin® [@ cosa, _LJ

qsin 8+pcos VPP +q°

AB

D ul c

—(6+0) o

(p* +g*)sin®
— pcosO+qgsind

23. Sol. (2
Given expression

sinA y sinA N cosA “ CosA
— CosA sinA —cosA sinA cosA —sinA
1 {sinsA—cos?'A} sin® A + sinAcosA +cos? A
; cosA sinA i
— sinA—cosA = sinA cosA =1 + sec A cosec A

24. Sol. Ans. (2
1

fi (X) =k (sin kx + coskx)
1

i(sin4 x+cos? x) - %(sin‘5 x +cos® x)

1
fa—fs = =4 (1 - 2sinz x coszx) 6 (1 — 3sinz2x coszx)

1 1 1

4 6 12
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MATHEMATICS Trigonometry

25. Ans. (1)
h

Sol. tan30° AD = =S AD:h‘/5
h
BD:h;CD:\/g
AB AD-BD
BC BD-CD
3-1 3-
J3 J3 A

1_LI1
NG

30°445° A60°
A B C D

26. Ans. (2)
Sol. 0<x<2m
COS X + Cc0S2X + c0os3x + cos4x =0
(cosx + cos4x) + (cos 2x + cos3x) =0
5x 3x 5x X

2cos 2 cos 2 +2cos 2 cos 2 =0

2 {QCOSXCOSE}
2cos 2

5x X
cos?zo or cos x =0 or cos Ez

(2n+1)n X
X = S orx=(2n+1) 2

{T[ 3i n 9t = 37[}
y = 55 "5 52 2
Number of solution is 7

=0

orx=(2n + 1)1

27. Ans. (3)

60 30
A
Sol. y B z
x 1 x
tan30° = y+z:J§ :\Ex:y+z = tan60°=y:\5:x=\5y=y+z
y=y+z = 2y=2z
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MATHEMATICS Trigonometry

for 2y distance time = 10 min.
so for y dist time = 5 min.

28. Ans. (4)

Sol.  5(tan®x — cos?x) = 2c0s2x + 9

2
{an? x — 1 5 1 tanzx +9
5 1+tan’x ) - \1+tan"x

5(tan*x + tan?x — 1) =2 — 2 tan?x + 9 + 9tan?x
Stan*x — 2tan’x — 16 =0

5tan*x — 10tan®x + 8tan’x — 16 =0

5tan2x (tan?x — 2) + 8 (tan?x —2) =0

(5tan?x + 8) (tan’x—2) =0

tan?x= 2

-
N

r\:‘
W)

cos2x = 1+

7

cosdx =2cos22x—1= 9

29. Ans. (3)

N B
X
x/2
1
X B C
x/2 3]
&
\/ = P
A
Sol. 2%
1 1
tand= 2 , tana= 4, tanB=y

PART -l : JEE (ADVANCED) /IT-JEE PROBLEMS (PREVIOUS YEARYS)

IT-JEE - 2002

1. Sol. The given equation is 7cosx + 5sinx = 2k + 1
Now, let z = 7cosx + 5sinx

7 5
V74 (—cosx +——sinXx
T4 T4
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MATHEMATICS Trigonometry

)
_ T4 cos(x-a) , Where a = tana [7
L T4 <2k+1</74

= —8<2k+ 1<8(since Kk is an integer)
--9<2k<7
Number of possible integral values of k = 8.

IT-JEE - 2004

2. Solution
Clearly 8 = 30° and e (60°, 90°)
Hence 6 + ¢ lies in (90°, 120°).

F|

0, ]
taneTinGE( and0O<tanB<1

oF
cotB1inBe 4 andcot6>1
Lettan 6 =1 —A: and cot 8 = 1 + A2 where A1 and Az are very small and positive, then
¥ SRV S ¥) i R ( B ) I P9 et

L>t>t>t

OR

o
tanB1inB e 4) ando<tanB<1
oF
cotB1inBe 4 and cot 6 > 1 think only above and conculude result.
IIT-JEE - 2006
4., Sol.  2sin.0 —5sinB +2 >0

= (sinB — 2)(2sin6 -1) >0
1
= sinB< 2 [ —1<sinB<1]

GGD,Eu@, 2
6 6

0 =m1/6

) /" \ 6=5u6 T

From graph, we get
le

IT-JEE - 2007

5. So.

L 4

&—
v
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MATHEMATICS Trigonometry

Sol.

Sol.

Sol.

Sol.

2sin0-cos26=0  .......... ()
1

=>sinB==+2

2c0s:0-3sinB=0 ... (ii)

—2sin20 —3sinB+2=0
1
sine= 2, -2
1
Sosin@ =2 is the only solution
x5

at9:6, 6

Ans. (D)
P:{G:sine—cosezﬁ cos 6}

3n
sinez(\/E +1)cos® = tan8=v2 +1 o 8=nn+ 8 :nel
Q:{G:sine+cos6:\/§sine}

1 3r
cosB:(\/E—l)sine = tanez\/z—1:\/§+1 > B=nm+ & :nel
P=Q
Ans. (C)

sin[(ﬂk"]-(ﬂ(k-n”ﬂ
3 4 6 4 6
= oonf . (n kn) .. (= T = n n n kn
sm6[5|n(4+ 6 Jsm(4+(k—1)6]] 2k-1(60t{4+(k_1)ﬁj_00t[4+GD

2 cotn—cot(n+13n]} 2(1—cot[zgnj 2(1—cot(5ﬁn
:[ 4 4 6 ))_ 12 )) _ 12))2 5 1-e=V3)) =2 (-1 +¥3)
=2 (B

Ans. (C)

V3 secx + cosecx + 2 (tanx — cotx) =0 = V3 sinx + cosx + 2 (sin2x — cosz2x ) =0
&

V3 Sinx + cosx —2cos2x =0 = sin 3) - COS2X

cos (T/3 — X) = cos2x = 2x = 2nTT * (T1/3 — X)
2nt w T

X = 3 9 or x:2m't—3.
—100° - 60° + 20° +140°=0

Ans. (C)
x2—-2xsecO+1=0

2secHt+dsec’0-4

=X = 2 = X =secb +tanB ,secO —tan6 = ai = secB — tanB
—2tand+V4tan®’0+4
now x2+2xtan@-1=0=x= 2
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MATHEMATICS Trigonometry

= X =—tanB + secBH = a2 = (secB — tanB) = B2 =—(secH + tanB)
a1+ Bz2=-2tand
Alt: ()x2—2xsecB8+1=0

2sech++4sec’0-4

X = 2 = secO + tan®

a1 = secB —tan® B1 = secB + tanB
—tan@ +\4tan’ 0+ 4

([ x2+2xtan®@—1=0=x = 2

X =—tanf + sec

a2 =—tan@ + sinB B2 = —tanB — secH

a1 + B2 = -2tan®

10. Ans. (BC) Trigonometric Ratio & identities
{ 1-a ) o
Sol. cosa= ‘\1*a/ . a=tan? 2
)
cosf3 = 1+b ; b =tan?

=62 (GG

= 2(1-b)(1+a)-(1-a)(l+b)+(1l-a)(l-b)=(1+a)(l+bh)

> 20+a-b—-ab-(1+b-a-ab)+1-a-b+ab=1+a+b+ab

>  4a-b)=2(a+b)

= 2a—-2b=a+b
= a=3b
o B
tan?2 2 = 3tan? 2

ol
tan 2 =+ ‘/gtan 2

L 4
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MATHEMATICS Trigonometry

-Additional Problems For Self Practice (APSP)|

PART -1: PRACTICE TEST PAPER

Sol.  sinB + cosB =m (1)

m
sinB cos@="N -.(2)
squaring (1)
1 + 2sinB cosb = m:

m* -1
sinfcosf= 2 (3)
by (2) &(3) n(mz2—1)=2m

13 1 13
Sol. E= 4 —(cosx+2 )= maximum value = 4

minimum value =1

Sol. 1 radian = 57°

2 radian = 114°

This lies in 2na quadrant

tanl > 0, tan2 < 0 = tanl >tan 2

1 1 -5
Sol. sin20—2cosB+ 4 =0=cos0=2 or cosB=2 = O=60°

Sol. sin@ —cosB =1

r =z
= O=nm+ (-1 4+ 4,

—_2 1
Sol. cosx =0, cosx = 3 ,cosx =2

E_E:A

Hence either x = 90° or x = 60° so required difference = 2 3

a 1
a+1+2a+1 _ 2a’+a+a+1
~a  2a’+3a+1-a
Sol. tan (A + B) = (@+1N(za+1)
2a’ +2a+1 T
- 262+26+1=> A+B=4

1 1
Sol. sin15°cos 15°= 2 sin30°= 4

Sol. Checking option A = 60°, B =30°, C=0°
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10. Sol.
P
(Top of the
i house)
(Window)
|
h
y
30° l
. (N
+—6m (Foot of the
house)
In AABQ
6 1
Y =cos600= 2
y=12
in APAQ
£AQP = 30°
y V3
h =cos300= 2
h=8v3
11. Sol. cos20 =sin a
€0s26 = cos (/2 — q)
20 = 2n1m+ (/2 — a)
o
= O=nm+t \4 2
2n dr ( SEJ
COS— 4+ COS— +COS| 2n —
12.  Sol. 7 7 7
21
sin3 on T
' [2><7J sin--cos i 37 0 37
_\ert/ 8 _r r _gin®"eos
Z—ﬁJrcos,ﬂJrcosGit sin~ COS{ } sin ™ # 1
cos 7 7 7 = 7 2x7 |- — sinw/7 - _2
13. Sol. cos(x—T1/4)=cosA = X— T4 =2nTi+ A > X = 2nTi+ /4= A
1
14. Sol. cosx= 2
T o -3
x=3, 3 andcosx= 2 rejected
SinXcosy+cosxsiny a+b
15 Sol sinxcosy—cosxsiny a-b
2sinxcosy _a tanx _a
2cosxsiny b = tany b
J3 1 J3c0s20°-sin20° 2 sin(60°-20°)
16. Sol. sin20° _ co0s20° - sin20°cos20° - sin20°cos20° -4
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MATHEMATICS Trigonometry

17.

18.

19.

20.

21.
Sol.

22.

23.

24,

25.

26.

sin(A+2B) 1 2sin(A+B)cosB  1+3 _
Sol. sinA 3 .  2cos(A+B)sinB 1-3

tan(A+B)=-2tanB
Sol.  Bisin 3w or 4n quadrant

4
>sinf=+ 9
o __ o _ 2 o

cot20°—-tan20 2(1-tan* 20 )xtan40° 2

Sol. cot40° = 2tan20° = tan40°  tan40°

3cos0+4cos®0-3cosh
Sol 3sin®—(3sin®—4sin®0)

4cos® 0

sin10° + sin20° + sin30° ..... + sinl170° + sin180° + sin190° ..... sin300° + sin360°

=sinl10 + sin20 + sin30 + ....+ sin170° + sin180°
—sinl70° ....... —sin10° + sin360°
=0

Sol. sin6=1

= sinn® + cosecnd = 2
1+tanZE
2
2
tang ——=6
Sol.  sum of roots = 2 - sinb
X2—6Xx+1=0

Sol. tanA + tanB + tanC = tanA tanB tanC

1
6= tanA+tanBtanC = COtA cotB cotC = 6
Sol. sin50 sin26 = cos26 cos56
cos (76) =0
T
nm+—
70 =
nr o m
g=7 14
5
smz—Jt smﬁ Sin(ﬂ— J sin
33 33 33 33
1
2°sin " 32sin " 32sin *  32sin " —
So|_ 33 = 33 = 33 = 33 = 32
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MATHEMATICS Trigonometry

16

27. Sol. t+ t=10>t=20r8

165" - 2o0r8
4sin2x =1 or 4sinx =3

V3
sinx=+1/2 or sinx = t?
110 110
28, Sol. -13<12sin 2 +5cos 2 <13
e 18
0<13+12sin 2 +5cos 2 <26
range = [0,26]

+E+ =n

o
29. Sol. 2

30. Sol. secB + tanB = ex
secB —tanb = e
e +e™
secB= 2
2

X —X
cosf= € t+¢€

PART -1l : PRACTICE QUESTIONS

1. Sol. sinasinB-cosacosB+1=0
= cos(a+p)=1
a+B=2nm
sina.cosf +cosasinf sin(a +B)
- 1+cotatanp= sinc.cosf = sinacosP _
2. Sol. 3 sinx — 4 sinsx = k O<k<1
sin 3x = k
Also sin3A=k
sin 3B =k
= 0<3A<Tm 0<3B<m 0!
Also sin3A-sin3B=0
3 3
= 2cos 2 (A+B)sin2 (A-B)=0
3 3
cos 2 (A+B)=0 sin 2 (A-B)=0 .....(ii)
Given A>B ... (iii)
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MATHEMATICS Trigonometry
3 (3 (A+B)}
N sin 2 (A—B)#0 = cos 2 J=0
T no2n
A+B=3 C=m-3=3
1 1 1
LT . 3m .21
sin—  sin sin—
3. Sol. n- n=n
2n . m
2cos—sin— 1
n n
. T . 3m .21
sin—sin—"— sin—
n n = n
CL
sin N =sin N
4 3
N =1 N +km,kel
I
If k=2m = N =2mn
1
N =2m, not possible
In
fk=2m+1 = N =@2m+1n
= n=7, m=0
Ans. n=7
I
4%, Sol. --0<6< 2 and
6 —
cosec [6+MJ cosec (9+mJ
m=1 4 4 = 4\/5
26: 1
m=1

)

R sin[e+(m;1)ﬂ]3in[e+¥} a2

sin{9+mn[9+ (m —ﬂnﬂ
4 4

m=1 sin%{sin(ewL (m ;1)H)sin[6+ mm

e

=

cot(6+ (m41)njcot(8+ mJ

8 4

2 T
. 2 - 42
. mze_; [cot[6+7(m;1)ﬁ]—cot(9+%D=4

(6+E} (6+E} [9+2R]
= cot (6) — cot 4) +coth 4 —cot 44
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MATHEMATICS Trigonometry

5+
cot 8 — cot 2 =4

cotb+tan 06 =4

tan:6 —4tan©+1=0

(tan®-2)2-3=0

(tan® -2+ V3)(tan6—-2- v3)=0
tanG:Z—\/g or tan6:2+\/g

I 4 14y

0

k3 Sn [0 “J
p=12 or p=12 fe 2

Sol.

NN
P

a-pB=0, —2m or 2m

1
a-B=0 > a=8 = cos2B =¢©
This is true for '4' values of 'a’, 'B'
fa-B=-2m = a=-mandB=m and cos (a+B)=1 > (No solution)
similarlyifa-B=2n = a=mandpB=-T1 again no solution results
¥3

Sol. Astan(2m-0)>0,-1<sinB@<- 2 ,0¢€]0, 2m]

3n on
- 2 <9< 3

Now 2cosB(1 — sing) = sin.B( tan 6/2 + cot B/2)cosyp — 1
= 2c0sB(1 — sing) = 2sinB cosp — 1
= 2cos0 + 1 = 2sin(0 + )
{3% SRJ

Asfe 2 3 = 2cosb+ 1€ (1, 2)
=1<2sin®+)<2

1
= 2 <sin@+y)<1
As B + @ € [0, 4]

[25%) (130,17
>0+9pe€ 6 6 orB+pe 6 6

I3 5n 137 17n
=6 _p< < 6 _gor © -0<p< 6 _o

(35 b (53)
Lge L 23 3'6 23

Sol. ar+ a2 cos 2x + as sinax =0
= a1+ a2 (1-2sinx) + assinx =0
= (a1 + az) + sinzx (as — 2a2) = 0 is an identity
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MATHEMATICS

Trigonometry

Sol.

10.

11.

12.

> aata=0& az—2a:=0

a,
1

2 &
1 =2

infinite triplets of (a1, a2, as) are possible

Ans.

(D)

sin x + 2 sin2x — sin 3x = 3.
sinx (1 +2cos x—3+4sin2x) = 3.

3

(4 sinx + 2 cos x — 2) = Sinx

2—4cos2x +2cos x = SINX

2
e [2cosx —1} i
4 _ 2) _ sinx
9
LHS. < 4 R.H.S. > 3.
No solution.
Sol. secz(@a+2)x=1-a

as sec:0>1

a=0andsec2x=1

= cos22x =1 = 2x=-1,0, 1 (-
503
a=0and x€ 2 2
Three ordered pairs are possible for (a, x)
Sol. Two solution of sin x
X
=3
‘ H\J‘<2n
y = sinx
Sol. cos2x +asinx=2a-—7

= 1-2sinx +asinx=2a-7
= 2sinx —asinx+2(@-4)=0 ......... Q)

at.a’-16(a-4)

= sinx = 4

at,(a-8° a*(a-8 2a-8 8

= = 4 = 4 = 4 4
ad 4.3ty

= sinx= 2 S 2
> 2<a<6 5  a2=23456

No. of solutions =5
Sol. SineX + COSeX = a2
=> (sinz2x + cosz2X) (SinaX + €0S4X — SiN2X COS2X) = az
> (sin2x + cos2 X)2 — 3sin2 X COS2 X = a2 >

2x € (=2, 2m))

1-3sin2xcos2x=az
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MATHEMATICS Trigonometry

3 4 (1-a?)
- 1-4 sine2x=a = 3 = sinz 2x
4
= 0< 3 (1-a)<1
l1-a2=>20 and 4 —-4a:<3
1
a<l and 4<a
1 1
—1l<ac<1 So a> 2or as<- 2

13. Sol. A1 = T2

1 2
A=5x 2 rr.sin 9
2n D
i Ssinzn @ &
As = 5 = 5 cosec 5
E o c
27 [?T_ZTE} 21 T r 205 I
=5 sec 2 ° =9 sec 10 A\/B
, . 4n
a‘sin—
10
1 RUI sin? 27
14.  Sol. Areaofpentagon=5x 2 xrxr.sin 10 = 8 10
5 o
Ai=4 a,cot 10
a2
4n r?4r?-a’ 4n a’ a’ 2n m
cos 10 = 2r° =cos 10 =1_2* 5 2" =pgjn, 10 Srn= 10
2
2 yr2—|2 a
on 2 a’ T[ 16sin? ~
a s — - 2 sin? —
For decagon, cos 10 = 2 N 8 — ogin, 10 -
aZ
2 2 5
1r2 il 16 sin? - K =
Area of decagon, A2=10x 2 ' sin 10 =5. 10 sin 10 > A =8
2r L
A:As=2cot 10:cot10 =2c¢ot® :cot 10
V5 -1
T . T L2 . T T . T NV
2cosg sm% slngsmE cosﬁslnﬁ 4 _
sin® cos ™~  sin?fcos ™  sin?fcos - 1_[\/5+1J
- 5 10 = 5 10 = 5 10 = 4 ) _2:5
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—sec? (XJ
2 2 —1

15. Sol. 1+2cosecx= 2 =1+ Sinx - 1+cosx
= (2 +sinx) (1 + cos xX) = —sinx = 2 + 2 c0s X + sSin X + Sin X COS X = —Sin X
= 2(sinx+cosx) +sinxcosx+2=0
Put sinx+cosx=t

t* -1

= 1+2sinXCosX=t L 2t+ 2 +2=0>t+4t+3=0
[XWJ i 3n
=t=-1,-3 = sin x + cos x = —1 = cos 4) 2 N2 Z¢os 4
T 3n T

Sx— 4=onmt 4 >x= 2nTt + T, 2NTT — 2
= X = 2nT1T + 1T at which cosec X is not defined

n
L x=2nm— 2.
s
16. Sol. 4 cos2 2X + COSa X + SiNa X + COSs X + SiNeX = 2
5 1 3
= 4 cos2x +1— 2sin2x + 1 — 4sin2x =2
= C0S22X = Sin22X
= tan22x =1

n 3n 571 7n 9n 11n 13n 15xn

Now 2x € [0, 41] = =8 888"8" 8 8

so number of solution = 8

1 1 1

17. Sol. 2sinB+tanB®=0=sinB=00r()2+ 950 =0 = @=nnor)2= ©980 5 cosf= 2
2n

>0=2nm+ 3

18. Sol. sin X . tan 4x = cos X = Sin X sin 4X = cOS X cOS 4x
= cos 5x = 0 = five solutions.

|\/\F\
|\JU

19*, Sol.  We have, 2cos26 + v2sin8 = o
= V2sin0 = (1 — cos26) = V2sin0 = 4sin.0 =>V2sin0 _4sin0 =0
= VZsing [1-2 V2 sinz20] =

If V2sin® =0 sing=0 [‘/z =0 =22z=0]
= O=nm, nel
3
o 2f
If 1-2 V2 sinz20 = 0, sinz2B = 242 = (sinB)ar2 = 2
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1 s s

= sin6=2 =sin® = B=nm+ (1% nel
L
B=nm nm+ (-1 nel
V3
20*.  Sol. Wehave, 2 sinx =cosx + cOSzX.

Squaring both sides, we get
3(1 — cos2x) = 4(Ccos2x + 2C0S3X + COS4X)
= 4cossx + 8cossx + 7c0s2Xx — 3 = 0= (cosx + 1)(2cosx — 1)(2cos2x + 3cosx + 3) =0
When cosx = —1 = COSTI, X = 2nTT + Tt = (2n + 1)TT.

1 I T

When cosx= 2 =cos 3,x=2nm+ 3 .

When 2cos2x + 3cosx + 3 =0,

the discriminant=9-4.2.3<0

This factor does not given any real values of cosx.
T

Hence, x = (2n + )11, 2nTT 3 ,hel
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