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| TRIGONOMETRIC EQUATION PH-II |

EXERCISE - Il

Sol.1

Sol.2

Sol.3

1

@ sinG = ﬁ =sin %

6:nn+(—1)”%, nel

b) tan(x—-1)= 3 :tang

(x—1)=nn+g,nel

X:nn+§+l,nel

-7
(©) tan6=—1=tan [Tj

B} (—_ﬂ _ .=
0=nm+ 4 —nn—z,nel
2 . V3 . T
) coseco = \/§:>S|ne—7—sm§

= e:nn+(—1)ng, nel

(e) 2 cot2f = cosec?0
= cot20 = cosec?0 — cot20

:>cot29:1:cot2%:eznntg;nel

sin 96 =sin 6
90=2nt+0 or 99=(2n+1)n-06,nel
=80=2nn or 100 =(2n+ 1)n,n eI

nn

=0= 2

T
= =+ _—
or 6=(2n 1)10,neI
cotO + tan 6 = 2 cosecO
sine 2
cosO  sind

coso0
= —
sin®

2 L2 2
C0S70+SIN"0 _ 2 1teing £0&cos0=0
sin6coso

sin®
=sin0—-2sindcos0=0
=sin® (1 -2cos) =0

1
= but sin0 =0 so cosO = > =CoS g

9:2nntg;nel

Sol.4

Sol.5

Sol.6

Sol.7

HINTS & SOLUTIONS

sin20 = cos30

T
= coS (E - 29) =cos 30

—30= 2nni(§—29j

T T
= + — = _—
=50 =2nn > or0=2nx >

2Nw oL e
= — 4+ — = _
=0 5 10ore 2nm 2,neI
:(2n+%]gn'el
cot 6 =tan 860
T T
= tan 5—9 =tan80= 80 =nrn+- 0
nm T
=nm+— = —+—
=99 =nn 2:>6 9 18,neI

tan20— (1 + /3)tan0+ /3 =0
(tand—1) (tanb— \/3) =0

tan 0= /3

T T
G:nn+z,nelor9:nn+§;ne1

tan6=1 or

0 € (0°, 90°)
sec?0 . cosec?0 + 2 cosec?0 = 8

1+2cos? 0 er
= —> 5. =8 diff sin® =0

sin“0cos” 0

cos0=0

= 1+ 2 cos?6 =8 (1-cos?0) cos2
= 8 cos*0—6cos20+1=0
= (4 cos20 — 1) (2 cos20 — 1) = 0

12 1\
29=|= 20=|—
= C0S< 0 [2) or cos< 0 [ ’_Zj

1 1
= c0sO = 5 or cos0 = \/E
T T
0=— or 0=—

Y73 4
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Sol.8

Sol.9

4 c0s20 — 3 =2sind (- cos 0 0)
= 4-45sin20-3=2sin 0
= 4sin20 +2sin®—-1=0

sing= —2ENA-4ACETD) | —1+45
8 4
sin@ = ﬁ_l orsine:—@

P | S cos ™
:>sm6—smﬁorsm6—— 5

-3n
- _n N = sin | ——
=0=nn+(-1) 10 orsme—sm(loj

5
O=mn+ (-1)"| -7 | ,mel

10

coto—tan6=2

1—tan20 = 2 tano; tan 0 =0
tan20+2tan0—-1=0

+'
tane:_z_% =—1+ \/E

tand= /2 -1 or tan0=—(,/2 +1)

3

T
tan 0 =tan — tan0 =—tan —
8 8

-3n
T
e—nn+§,nel or —tan[sj

1 T -3n
- |2n+=| = = —
6—( 4J2,nelor6—mn+ 8

T
= — + —
0=mn 8

N a

6:(2m—1)g+

|3

6=(2m—-1)+ =)=

2 2,meI

. 1) «
combined 6 = ”+Z EnEI

Sol.10

Sol.11

Sol.12

Sol.13

sin0 +sin30+sin50=0
sin 30 + 2sin 30 cos 20 =0
sin30 (1+2cos20)=0

sin30=0 or 1+2c0s20=0
_ _ 1 2n
30=nn €c0s20 = — E = Ccos 3

nn 2n
9—?,nel 29—2mni(3j

T
6=mni§mel

cos0 + sin 0 = cos 20 + sin 20

1 1
= \/5 (cos6 + sin 0) = \/5 (cos26 + sin260)

T T
0-=| 2 20-Z
:cos( 4j—cos[ 4j
T T
o-L1| - 29_
:Znni( 4J = 26 2

:26—%=2nn+6—£:>6:2nn,n61

4
&29—%:2nn—9+%
T 2Nt w
= = =——+—,Nel
= 30 2nn+2:>q 3 +6 €
0 (0, m)

Cc0s60 + cos40 + cos20+1=0
2c0s560 cos0 + 2c0s20 = 0
2cos6 [cos56 + cos]

cos6=0 orcos20=0 or c¢co0s30=0

T T
0=— or0=— or 30=02k+1) -
2 ( )2
T 3n 5n
9—4— 2 or 0=—, 6
gz &L T & 3n 5t
6742 47 6
c0s2X + c0S22x + c0s23x = 1
1+ cos2x 1+ cos4x 1+ cos6x

+ + =
2 2 2

= C0S2X + C0S4X + coS6X + 3 =2

= C0S2X + cos4x + cosbx +1 =0
Previous Q.
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x:(2m+1)g,Zx:(2n+1)g,3x:(2k+1)g,keI

Sol.16 cosecO = cotd + /3

= cosec?0 = cot?0 + 2,/3 cotd + 3

Y s
mel x=(@n+1),x=(@k+1)e. kel = cosec?0 — cot?0 = 2./3 cotd + 3

verticle line ne

I
2

=1=2,/3coto+3 =coth=-7 7

=tand=-.3 =tan@=tan | ~

o

)

wl|a

L

_ _r
0=nr+ 3

vertical line is induced

SO remaining sol.

X =km £ k e

ola

sol. are

n e

9=nn—g,nel

I but IV quadrant is reject
Aliter :
1 cos6 .
orx:(2m+1)gmeI,x:(2n+1)%; %=Sine+\/§,8m6¢0
n J3 sind+coso=1
I,x:[kﬂigj,kel

Sol.14 sin2 @ —sin? (n—1) 6 = sin?6, nis constant & n = 0,1

/3

s;ine+£cose—1
2 2 )

= sin (N + nO — ) sin (N6 — no + ) = sin20

= sin (2n6—-06)sin 6

=sind=0orsin(2n—-1)6—-sin6=0

:Sin26 cos [e_zj = 1
2

O=mn,melor Zcos(

2cos (nB) sin(n—1)

cosn=0orsin(n—1)

2n6-0+06) . (2n0-06-6
Sin

b b
- — =2mnx —
0 3 2n_3,meI

N

2

6=0

0 2n
6:2mnor6:2mn+? mel
T
ne=@2k+1)7 or(n-1)0=pr kp, el reject cosec & coto is present. because does
not satisfy given equation (in IV quadrant)
_(2k+) © _ )
=" ro=n_g:Pecl Sol.17 5sind +2 cosd = 5
10tan?  201-tan2?
Sol.15 /3 sin6-cos6= 2 any (1-tan”> .
= + =
1 1 1+ tan? g 1+ tanzg
:>—S|ne—5cose: >
0 0 0
. [_Ej 1 = 10tan— +2—2tan2525+5tan25
= sin 6)= 2 =Sy
,0 0
T o = = 7 tan E—10tan5+3:o
_ —_— = + (— —
=0 5 nm + (—1) 2
0 0
tan—-1| |7tan=-3| =
:>6:nn+%+(—1)”%;nel j(anz j[ 2 j_o
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L e
2 Mty My ThinTa

:>6=2nn+g,nel

3
or 9:2nn+2a;a:tan—17,nel

Sol.21

Sol.18 tan20tan06=1

tan 206 =cot 6

T T
= tan 20 =-tan [E—ej = 20=nr+ E—e

s T
= 30=nn+ —2 = 39—_nn+—2

:>6:(2n+1)%nel

2n+1 %3k
Aliter : 1-tan20tan06=0
-+ tan 30 = not. defined

39=nn+g :>9:(2n+1)% nel

Alter: tano=1

1—tan2 0
2tan20 =1 —tan20

1
tanzezgze:nni%

Sol.19 tan +tan26 + /3 tan 0 tan 20 = /3

= tan@ +tan20 = /3 (1 —tan 6 tan 20)

tan0 +tan20

= (1—tanetanze):x/§ {* 1-tan26tan 6= 0}

Sol.22

—tan30= 3 :>36:nn:g

1)z
=0= “+§ g;nel

X+~ x+ 2%
Sol.20 tan x.tan 3 ):tan 3 )= J3
Y T
= tan x . tan [§+Xj tan{n—[g—Xﬂ =3

T T
= tanx tanx [5“‘] tan [E_Xj :_\/5

=tan(a+p)=

T T
= tan 3x=-,/3 =tan (—EJ:SX:nn— 3

' 3 2 2 U
tand + sin ¢ = —; tan“0 + cos“p = —
2 4
2 oy = 1
= tan<6 + 1 —sin q)_z
2 (1242 S
= tan<6 —sin“¢ = —
4
. , 3
= (tan6 + sin ¢) (tand — sin ¢) = 2
3 3
=5 (tand — sin ¢) = 2
. 1
:>tan6—sm¢:5

_ 3
tan 6 +sin ¢ =

2
2tan6=2
tan6=1
6=nn+%,nen
2sing=1
sin -1

d’"z

¢:nn+(—1)”%,nel

atan 0 + bsecO=c
bsecO=c—atan0

= b2 sec20 = c2 + a2 tan%0 — 2 ac tan 0
= b2 + b2 tand = c2 + a2 tand — 2ac tano
tana
= (@ -b?) tan?0 —2actan 0 + c2—b? = O<
tanp
2ac & c? —p?
tana +tanf = 55 &tana.tan B =
a B a2 _ b2 a B a2 _ b2
2 .2
tana + tanp 2ac/a“ -b

1-tanatanp ~ 1-(c2 —b?)/(a% —b?)

2ac 2ac
T a2 b?-c24b? T a?-c?
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Sol.23 acos20+bsin20=c
= b sin 20 = c— a cos20
= b2 sin220 = c2 +a2co0s226 — 2ac cos 20
= b2 - b2 c0s226 = c2 + a2 cos220 — 2ac cos 20
= (a2 + b?) c0s?260 — 2ac cos 20

COS _

2_h2) = <
+(cc=b%) =0 cos

2ac

C0S20. + Cc0S2P3 = m & cos2a . coS2P =

c2 _p?

aZ +b2
2ac

a® +b?

_22ac2 +2}
a‘+b

2cos2o— 1+ 2 cos?p—1=

1
cos2o + cos2p = > {

aZ +ac +b?

a2 +b2

I
i 2_g= —-20
Sol.24 (sin260 + /3 cos 20)%2 -5 = cos [6 j

2
N {2{§c0529+%sin29H —5=cos [E_zej

6

=>4t2-5=t= 42-t-5=0
T
=>({t+1)(4t-5)=0 {letcos [E_Zej =t

-7 b 5
—+20| = _ —-20 e
:cos(G J— 1orcos[6 j¢4

s
:—[__ZOJ =2nn+n:>26:2nn+n+%

6
n
:G—E, nel, 6 e [0, 2n]
atn=0 9—7—n&atn—1 6_19_7:
BRGNP’ R
sec?X
Sol.251 + 2 cosecx = — 5 (cosecx#0=x ¢ nn)
sinx+2 -1
sinx 200521

= (sinx+2)(1+cosx)+sinx=0
= 2sinXx + 2 cosx + sinxcosx+2=0

= 4 (sinx + cosx) + (sinx + 1) +3=0

= 4 (sinx + cosx) + (sinx + cos x)2 +3 =0
Let sinx + cos x = t
=4t+t2+3=0
S (t+1)(t+3)=0

or sinx +cosx#-3— ,[p <t< o

=t2+4t+3=0
= sin X + cos x = —1

T

= cos (X_Zj :—%

X E—2n +3—1T nel
2 Tt 2 c
T
= X=2NnT + 1 XZZHR—E nel
= x=2n+1n nel
Butx ¢ nm

2sinx = 3x2 + 2x + 3
InR.H.S. D=4-36=-32

Sol.26

min value of RHS = 23 -3
Max. value of L.H.S. =2
LHS.#R.H.S. =
¥X eR
Xeob

No solution

Sol.27 2+ 7tan20 = 3.25 sec200° < 0 < 360°

325
+1tan20) — 5 = =22 2
= 7(1 +tan“0) -5 100 sec<0

13
= 7sec?9-5= i sec20

= 28 sec?0-20=13sec?0 — 15 sec?0=20

4

20 =
sec40 =

= 3

T
= + —
0 2nn_6

=6 =30° 150°, 210°, 330°

1 ’ 1
= +logg(sinx) = +logy5 cosx

Sol.28 512 + 52 =152

= /5 + /5 .5l0gssinx = /3" [5 = 15l00;5c0sx

sinx >0 & cosx >0

= xin Ist quadrant

= 1 +sinx = /3 cosx
V3 COS X lsinx— 1

- 2 2™ =5
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= 2 c0s40 cos 20 + (2c0s220 —1) =0

— COS [X +£j—cos OrX+_:2nTCi£ = 2c0s460 cos260 + cos40=0
3 = 0S40 [2c0s20 + 1] = 0

o T . 1
:>x:2nn+gorx:2nn—5 (reject) = cos46 =0 orcosZG:—E

i 2n

In general, x = 2nw + E,nel = 40 =2nm or20 =2nn+ —

S0l.29  sind + sin 50 = sin 30 0<0<n gz & 3 Sn 7mo T 21

= 2sin 30 cos 26 =sin 30 8 8 8 8 33
= sin360 (2c0s260-1)=0 e—ﬁ 3t n 5t 2t Tn
~%" 8 8'3'8' 3 ' 8

1
= sin30=0 or cose:E

n 5t 7= X X
i = = - — — Sol.32 2+t . t— + tx .t — =0
= sin30=0 or 20 3" 3 3 o] anx 002 cotx an2
T 2% n 5n Tn
=0, — — = — — — 0 X X
e 3 3, 3 , T e 6! 6 1 6 g[ ,TE] tanx tan* EX;thTC
=2+ T x = X T
L g=o & X 2n 5_n& tanE tanx E'X¢(2n+1)§
6’33’6 T
: : 2tan >t tan? x + tan? X X
So0l.30 2 sinllx + cos3x + 4/3 sin3x =0 an. tfanx-+tan-x+tan- 0 {tanzqso
= =
L 3 tan X tanx tanx0
= — €0S3X + — sin 3x = —sin11x
2 2
2
X X
L 21 - - hal
= sin(3x +gj = sin (=11x) = [tanx+tanx zj =0 = tanx=—tan
T X X
= 3x + E:Znn+(—11x) = tanx =tan o] = x=Emt | TS
or 3x+%:(2n+1)n—(—11)x 2 S 1.4
2 3
2n
T Y -
= 14x=2nn- — -8x+ - =2nn+n 3
6 6
n 5
= ng—%,nel—8x=2nn+?ﬁ X
X = fm_ 5t nel
T4 a8 €
-2n
1 -3
Sol.31 cosf . cos 20 . c0s30 = - rejectall sol. at 2nz
= 2c0s20.2cosbcos30=1 XZZHniE,neI
= 2c0s260 [cos46 + cos20] =1 3
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Sol.33 /13-18tanx =6tanx-3

Sol.34

LUy d Uy

U

U

—2n < X< 2%

13-18tanx =9 (4tan®x —4 tan x + 1)
13 — 18 tanx = 36 tan?x — 36 tanx + 9
36tan?x—18tanx—4=0

18 tan?x — 9 tanx—2=0
(3tanx—2) (6 tanx+ 1) =0

wlnN

1
tanx = — E or tanx =

R.H.S.=(-ve)

Not possible - (LHS) = (+ve)

tal"IX_E =tan
_3 = o

X=nm+ o
X=o,n+o,—-2n+o,—n+a

where tan o = 3

L2 1 .
\/cot3x+sm X_Z + \/\/§COSX+S|nx—2

sin3x

V2

2

/3 cosx + sinx > 2

but /3 cosx + sinx e [-2, 2]

/3 cosx + sinx = 2

. T
satisfy at x = s

Sol.35 J1+sin2x — 4/2 €0s3x=0

=
=

1 + sin2x = 2 cos23x
1 + sin2x = 1 + cos 6x

Y
= coSs 6X = cos E—ZX

T
= COS6X = C0S | 5 ~ 2x

T
= 6X = 2nm + [E—ij

:>6x:2nn+g—Zxor6x=2nn—g+2x

= 8x=2nn+ g or4x:2nn—g

/3 sin2A =sin2B
= 3sin?2A =sin?2B
= 3-3c0s22A =1 - cos?2B

= (/3 c0s2A)2 - (cos2B)? =2
= (4/3 C0S2A)2 — (cos2B)2 =2

& /3 sin?A + sin?B =

J3-1
2

= /3 (1-cos2A) + (1 —cos2B) = /3 —1
= —,/3 c0s 2A —cos2B =-2
= /3 CO0S2A+cos2B=2 (1))

by (i) & (i) = /3 C0S2A — c0s2B = 1

3

1
&cosZB:E:>28260°:>B:30°

=(4/3 COS2A + c0s2B) (/3 C0S2A — c0s2B) =2 ... (i)

...(iii)

by (i) & (i) = cos2A = = = 2A=30° = A=15°
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