TRIGONOMETRIC EQUATION PH-I|
TRIGONOMETRIC EQUATION PH-II

EXERCISE - | HINTS & SOLUTIONS
Sol.l1 B Sol5 C
2 cos 2x = 3.2 cos?x — 4 1
=2cos2x=3(cos2x+1)—4 tan 6 =—1 & cosG:T
=>cos2x=1 = 2x=2nn;nel 2
=Xx=nm;nel principal solution
6 — 3_TE E & e e E 7_TE
Sol.2 D T4 4 T4 4

4sin@cos@—2cos0—2,/3sin0+ 3 =0 7n
common principal solutoin is —
= 2c0s0(2sin0—-1)- /3 (2sin6-1)=0 4

: 7
= (2sin®-1)(2cos 06— ,/3)=0 then general solution is 6 = 2nx + TTE nel
= sine:E or cosezg Sol.6 A

2cos?(n+x)+3sin(m+x)=0
. - = 2c0s’x—-3sinx=0
6:|’1Tf+(—1)ng 6:2mntg = 2-2sin2x-3sinx=0

= (2sinx—1)(sinx+2)=0

n 5n n 1lx

= —, — = — - 1
0 6' 6 €(0.2m) 0 6 6 :>sinx:5 or sin X = —2
o=t 2 e o= & 57

6 6 6 6" 6
Sol.3 D Sol.7 D

sin X tan 4x = cos X 7
= tan 4x = cot x 203in26+21cose—24=0&Tn<e<2n

an dx = ¢ [E_X — 20— 20c0s20 + 21 coS 0 — 24 = 0
= fanax=tan {3 = 20c0s20—-21cosO+4=0

= (5c0s0—4)(4cos0—1)=0

T
= + — — 1
= 4x=nn 2 X nel = Ccos 0= — -.-Ge(ﬁ,an
4 4
_ T
= x=@n+1)75 4 0 [coso+1
OFr COSO=— COS—=4———
Forxe (0,n) nel 5 2 2
(2n+1)<10
n<9:>n 0,1,2,3,4 = No.ofsol.is5 0 3
~ = il y 7y . . _:i
2 cos2 10
Sol4a B 6o_ 38 0 (7_“ J
cos - =- € 1T
2sin0+tan0=0 cos0=0 2 J10 2 8
. sin® 0 1 0
= 2sino+ =0 in — = ™— —=_
0s0 sm2 \/ﬁ :>cot2 3
= sinB(2cos6+1)=0
_ 1 Sol.8 B
= sin6=0 or COSG:_E sin 7x + sin4x +sinx =0

= sin7x+sinx+sin4x=0
_ _ 2n = 2sin 4xcos 3x +sin4x =0
O=nr or 6=2mn+ = nmel = sin4x (2 cos 3x+1)=0

394 - Rajeev Gandhi Nagar K ota, Ph. No. 0744-2209671, 93141-87482, 93527-21564 M 0 T? 0 N‘f‘,‘,‘ﬁ“,x‘:
IVRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitjee.com, email-info@motioniitjee.com Nurturing potential through education




Page # 2

TRIGONOMETRIC EQUATION PH-I

Sol.9

Sol.10

. Sol.11 B
= sin4x=0 =4x=nn nel, XE[O,E:|

T
X=— .. Xx=0, —,
4 4

N3

or Cc0oS 3X = 1
)

2
3x:2mr:i?1T :>x:(6m12)g mel

_2 _An 02X
X gn, 9 xe |V
No. of sol. 5

C

sin X + sin 5x = sin 2x + sin 4x

= 2 sin 3x cos 2x = 2 sin 3X cos X
= sin 3x (cos 2x—cos x) =0

n
= sin3x=0 = 3x:nn:>x:?n,nel

or cos2x—cosx=0

. 3X . X
— 2sin 25|n2—0

3x X

or ?:mn or E:kn {m kel
2mn

X= 3 or X = 2kn

. . i nmw
Union of all solutions is x = 3 nel

B

1
sin (2A +B) = >

e 5n
sin (2A + B) =sin — or sin —
in ( ) =si 6 i 5

2A+B = % is not possible
2A+B = o i
=6 ()]
Given that
2B=A+C (D))
We know
A+B+C=nx ... (i)
From (ii) & (iii) 3B=n = B= —
. _b5mn i _n
From (i) 2A= s "3 = A_4

From (i) C=n— (A +B)

T T 5n
—p_|=+= i
- [3 4) = C=1

Sol.12

Sol.13

Sol.14

cos30 i 4cos®0-3cosh _ 1
2c0s20-1 2 4cos?p-2-1 2
= 2 c0s 0 [4 cos? 0 — 3] = (4 cos20 — 3)

= (2cos0-1)(4cos20-3)=0

cose—l 0=2n +£n 1
= —2:> = n_3, IS

2
or cosze—g—ﬁ O=nn+ ~ mel
=452 | =0=nmE o me

doesn't satisfy the given equation

C
sing6 1
2c0s20+1 2
3sin0—-4sin° 0 1
= o Ae2niq o
2-4sin“0+1 2
= 2 sin@ [3 — 4 sin?0] = (3 — 4sin?0)
= (2sinB-1)(3-4sin%0)=0
sine—1 6=n +(1)”£n I
= =5 = 0=nn g ne
3
or sinzezzj eznntg,mel
But doesn't satisfy the given equation
A
cos20+3cos6=0
= 2c0s?0+3cosf—1=0
— 3+ _2+
N cosp = —3EV9+8 3+417
4 4
(-) sign reject
= c0sb =cos a
—3+\/ﬁ
6=2ntto where a=cos™ | T,
B

sin0+7cos0=5

2 2 0
=5, Lettan —=t

+
1+tanzg [1+tan22j 2

=

= 2t+71-t3) =51+t = 6t2-t-1=0
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Page # 3

Sol.15

C
s 27
tan x + tan X+§ + tan X+? =3

tanx++3  tanx—+/3 )

t + + =3
anx 1—\/§tanx 1+\/§tanx

=

:>tanx—3tan3x+tanx+«/§tan2x+ﬁ+3tanx+tanx—ﬁtan2x—\/§+3tanx =3

Sol.16

Sol.17

no.

Sol.18

1-3tan? x

3tanx —tan® x 3
1-3tan®x

9tanx — 3tan® x 3
1-3tan®x

= tan3x=1 = 3x:nn+% nel
nel

C
tan?o + 2./3 tana =1

= 2,/3 tano =1 - tan%a
2tano
= —— =1
\E l—tanzon
1 n
= tan2a = \/5 —tang
T
= 200=nm+ — nel
6
—n—n+i—(6n+1)i nel
= “To T T 12 "€
D

sin30=4sin6.sin20sin46, 0<6<~

= 3 sin0 — 4sin30 — 4 sind sin 20 sin 40 =0

= sin 0 [3 — 4 sin?0 — 4 sin20 sin 40]
=sinB[3-2+2cos6—2cos20 + 2 cos 66]

= sinb[1+2cos60]=0
. 1
= sind=0or C0oSs 60 =— 5
0=0, mor 0<0<™n
0, m e [0, n or 0<66<6mr(3
rounds)
of solutions in 1round =2
total no.of solutons in 6 < [0, n]
=2+6=8
A
cot30—cot6=0
= cot30 =cot 6
= 30=nn+0
= 20 =nn

Sol19

Sol.20

Sol.21

30#ntor6=mn
"nelqg Nm
3

6:(2n—1),gnel

{cot6 =0 & cot 0 #x, so n =odd int}
0=(2n-1), g nel

A

tan3x —-tan2x
1+tan3x +tan2x

= tan (3x — 2x) = 1
T
= tanx=1=tan —
4
X=n +nn I

= = —
T 4 S

Bet at this value of x, tan 2x =«
It's not solution
=>Xed

D
cos2x+asinx=2a-7

E 1-2sin?x+asinx=2a-7
= 2sin?x—asinx+(2a—-8)=0
_a+\a®+4.2(8-2a)
= sin x =
4
:ai\/(a—8)2
4
. at(a-8) .
= smx:T;—1£smxsl
= sinx= == so sinxz2
, -4
= —1<sinx = <1
1<287%
=-1< 5 S
=-2<a-4<2
=2<a<b6 cael

a=2,3,4,5, 6 ahas5vlaues.

A

2 cos X = 4/2+2sin2x X € [0, 2n]

E 4 cos2x = 2 + 2 sin2x
E 2 cos?x — 1 = sin 2x
= COS 2X = sin 2X

394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
1VRSNo. 0744-2439051, 0744-2439052, 0744-2439053, www.motioniitj ee.com, email-info@motioniitj ee.com

Mortion-

Nurturing potential through education




Page # 4 TRIGONOMETRIC EQUATION PH-I

. 17 15 7 9
= COS 2X = cOS E_ZX - sns -z sns<y
n=-4,-3,-2,-1,0,1,2,3 n=-1,0,1,2
T, no. of sol. 8 no. of sol. 4
=>2x=2nnt |5~ <X Case(ll): — sin x = cos 3x
Y T £+x —
:>2x:2nn+z—2x&2x=2nn—5+2x €os | 2 = 6os 3x
4"1+1 = + (E—‘,—Xj ..
= 4x = [2 j“ not possible x=2nrt |3 comel
_ Y _ Y
(4n+1] 3x—2nn+5+x & 3x—2nn—5—x
= X= 8 n
(4n+1)rn (4n-1)rn
X= — & x=-———
) 4 8
0< ?TCSZTC Ix+1 ax—1
o< X2 oo <2
BELES P 4 8
—rsTg < 9 7 “15 17
- —<n<— —= <x< =
i n 1 4 4 4 4
:—gﬁzﬁz—g 51 n=-2,-1,0,1 n=-3,-2,-1,0,1,2,3,4
) no. of sol. no. of sol. 8
1 15 ks Total no. ofsol.is =8+4+4+8=24
- = <n<—
= 2 =n< 4 8
9 Sol.23 D
n 2y —
_ = a; +a, cos 2x +a; sin“’x =0
n—061,22, 3 131 a; +a, (1—2sin?x) + a; sin>x = 0
x € [0, 2n] 5 (a, + a,) = (2a, — a,) sin?x
X=E,5—n,9—n,13—n . Qtay :
4'8'8" 8 sin?x = 2a, —ag 0<sin?x<1
RA
cosx (—) value aj+ay
<5, . <
_n 13n 2a; —ag
X8 8 0<a,+a,<2a,-a, _
a,+a,=0 ....(!_)
Sol.22 C 2a,—az; 20 (II)
|sinx| = [cos3x| X € [-2m, 2n] —a;+a,-28320 -o.(iif) NT< DY

Case (1) : sin x = cos 3x homogenous equation system

- 1 1 0|y 0
cos [E—Xj = cos 3x 0 2 -1 |ay|, |0
-1 1 -1| |ag| |0
3x:2nni[§—xj nel [A]l=1(-2+1)-1(0-1)+0=-1+1=0
So no. of solution is initinite
T T
3x:2nn+5—x &3x=2nn—5+x Sol.24 B
4 cosec? (n(a+x)+a2—4a=0
- - = 4 cosec? (n (a + X)) = 4a — a2
4x:(4n+1)5 2x = (4n—1)5
sin? (n (a + x)) =
_ ] = (@+x)=
X = (4n+1)§ X = (4n—1)Z 0<sin2x<1
4n+1 4n -1 4
_ _ 0< <1
2< —g— <2 2< — <2 42— a2
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TRIGONOMETRIC EQUATION PH-II

0<4<4a-a?

4a—a2>4

(@a-2)2>0

2>a 2 > a not satisfy
ifa=1

a=2 4<(4-1)1
443

Sol.25 D

nm
2tan’x—5secx—1=0x e {0:7]neN

2 sec?x — 5secx—3=0
(secx—3) (2secx+1)=0
secx=3

1
or secXx#— —
2

COSX = 1
3

two values of x lies between [0, 27]
& six values of x lies between [0, 67]
seven values of x lies between

o 3105

13w 15z
for greatest value of x, 0, T+ n| =0, >
n=15
Sol.26 D

|cosx| = cosx — 2sinx

Case-l : cosx = cos x—2 sin x if cosx > 0

= sinx=0

= X =nn but

only even integer of n
Xx=2ntn el

cosx >0

Case-ll :
— Ccosx = cos X — 2 sin xif cosx< 0
— 2 cosx = — 2sinx
= tanx=1
T
= X =nm+ 2 e (I &l quadrant)

Butcosx<0 So x will be
in [l quadrant

s.t. n should be odd integer

x:(2m+1)+% mel

Page #5
Sol.27 D

sind + 2sin26 + 3 sinB + 4sin46 = 10 in (0, n)
Using boundary of SM

It's only possibleif = 1+2+3+4=10
sinf=1 &sin20=1&sin30=1&sin46=1

9=2mn+g,29=2nn+g,39:2kn+£,49:2pn+g

2
mel nel kel pel
T n n 5mn n 5xm
=2 9% %6 "8 8
x| Jml jm 5wl jm 5m
X€l2f 14/ 166 ) "8 8
x € { } no. of solutoins is zero.
Sol.28 B
4 cos®x —4 cos?x — cos (n+x)—1=0
A.M. of roots x e [0, 315]
= 4 cos?x (cosx — 1) + (cos x—1)=0
= (cosx —1) (4 cos?x +1) =0
1
= cosx=1 or coszx:—z
Xx=2ntX el not possible
0<2n<100 x e [0, 315]
0<n<50 or [0, 100~x]
x =0, 2x, 4r, 67, ..., 100 &t
210 +1+2+3+...+50]
AM. =
51
_ 2n 50x51 _
T
Sol.29 B

sin X ygcos?x =1

= 8sin?xcos?x=1 = 2sin?2x=1

1
sin22x = —
= 2

XE[O,ZTE] ﬁ i
- 1 4 2
=+ =
sin 2x ‘\/E
oy =X 3% 5m 7m
T4’ 44 4
E n
x=X 3% 5n 7n g 4
8'8 '8 '8
common difference
3n b4 s
=% "87 4
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