Chaprer

SOLUTIONS OF TRIGONOMETRIC
EQUATIONS

MULTIPLE CHOICE QUESTIONS

(1)

(3)

(a)

]
SINX = 5 then x =
n Sn . —5n
6'6 ® =57
n i o
~6 @ —7%

[Lahore Board 2014, Lahore Board 2005]
[Gujranwala Board 2006-08]

The solution set of the equation tan2x = 1 in [0, w] is:

il

@ .3 (b -4
4° 4 4" 4
(c) g \ ::\';T (d) None of these
[Lahore Board 2005]
The solution set of the equation sinx =018 —— ne Z
(a) 2nm ! (b) ft + 2nm
(c) Inm! (d) 3nm}

[Lahore Board 2005]



(4)

(6)

(7)

(8)

If2c0s°0 — cosB =0 and O € ] % TT [ then the solution set of this equation is:
Il xl
(37 Snll : .
(c) 12 -3 l.l (d) None of these
[Gujranwala Board 2005]
. 1
Iftan x = by then x =
- 3 . S
(a) 16 " mr.J .he Z (b) |.. 6 | nn”- u“ 6 m‘cij .ne Z
|7t | [4n I
(c) “3 tnm |I L 'lT I nrri-‘ .heZ (d) None of these

|Gujranwala Board 2006]
Solution of the equation 1 + cosf = 0 is in quadrant:
(a) I (b) Il
(c) I (d) None
[Lahore Board 2006, 2015]
IfT+cosx=0,xe [0,21] thenx =

(a) n (b) 2n
© 5 @) n

|Lahore Board 2006]
The solution of the equation sec x = -2 lies in quadrant:
(a) I 10 (b) IT, T
(¢) I, v (d) IvV,I
|Lahore Board 2006]
I

. [ e L1 3n )
The solution set |5 — 2nm| W |{? +2nm |1 is of trigonometric:

|4 |
P .
(a)  sinx = (b) Cohs)\—\ﬁ
—1
(¢) tan x = | (d) COSX ="

s
rJ

[Gujranwala Board 2007



(10)

(11)

(14)

(15)

(16)

(17)

An equation containing trigonometric function 1s called:

(a) Exponential equation (b) Algebraic equation
(c) Radical equation (d) Trigonometric equation

|Lahore Board 2007]
[Gujranwala Board 2010]

=
[fcos x =~ 5~ then reference angle of cos x is:

T mt
(@) 3 (b) 4

T m
(c) 6 (d) ~% [Lahore Board 2008]
Reference angle lies in quadrant:
(a) I (b) Il
(c) 111 (d) v [Lahore Board 2008
[T one solution of cos x = | inx € [0. 2x] 1s zero then other is:

T
(a) 3 by =
(c) -7 (d) 2rn [Gujranwala Board 2008]
The reference angle of tan0 = —1 equals:

T i
@ b -3
(¢) -m (d =

[Lahore Board 2009]
Solution of the equation cos x = 1 =0 1in [0, 27] is:

(a) (0, ) (b) {0, 2m}
[l \ [t 3nl
(c) 1% ._3[} (d) I 3 :_J;‘L;' [Lahore Board 2010]
The equation cos™x = i has solutions:
(a) One (b) Two
(c) Infinite (d) Four [Lahore Board 2010|
1 )
Cos X =75 has a solution:
T 1
(a) 5 (b 3
T 18
© 3 d

[Lahore Board 2011]



(18)  Which of the following is true solution of sec x =~/2, x e [0, 2x].

-non y & Im
@ 3 ) 473
n Sm T T
(c) i (d) 34 |Lahore Board 2012]
|
(19)  Solution of equation tan x = “Te lie in:
WA
(a) I and Il quadrant (b) I and 11 quadrant
(¢) IT and IV quadrant (d) I and I'V quadrant
[Lahore Board 2012, 2015]
(20)  Solution setof | + cos x =0 1s:
(a) £2nm ) (b) Im+2nm}
(c) in} (d) 2m +nm! |[Lahore Board 2013]
(21)  The equation cos x = 1 has solutions:
(a) One (b) Two
(c) Four (d) Infinite |Lahore Board 2013]
(22) A trigonometric equation has infinite number of solutions due to the —— of
the trigonometric functions:
(a) Periodicity (b) Exponent
(c) One-to-one (d) Inverse
(23)  cot x ~ cosec x = () 1Is a ————equation:
(a) Reciprocal (b) Exponential
(c) Trigonometric (d) None of these
2n+ Dn . ;
(24) 6= % .nhe Zis asolution of:

(a) cosO =0 (b) sinb=0 (¢) tanO=0 (d) coth=0

i I . ,
(25) Ifcosx= N~ then reference angle is:

‘\\‘] x
@ 3 b (©) -E (d) 5 [Lahore Board 2014]
Arawers
(1) a (2) c (3) C (4) b (5) b
(6) d 7) a (8) b 9) a (10) d
(11) c (12) a (13) d (14) a (15) b
(16) c (17) b (18) b (19) b (20) b
(21) d (22) a (23) C (24) a (25) b




o .

{  SOLUTION

. -

SsiNx =

I | —

m

sine is +ve in I and II quadrant with reference angle 6"

3n
=% X = and X = T—¢= ¢

11
6
tan2x = |

. ; ; . n
tan 1s +ve in I and 11 quadrant with reference angle 7 .

4
T s Sn
A= — : Ty = + — = =
2x=y and X=mEy 4
T Sm
X =g and X =3
2cosB —cos® = 0
cosB(2cosB — 1)Y= 0
I
cosd = 0 or cosh =
T 3n
B=%. %
But,
n 3 n3m
302 ® 1531
. I
Now, cos) = 3
; ; y . T
cos is —ve in [ and 1V quadrant with reference angle -
T ,m 3n m St
0 = ;e]ijl_ and 0 = 2n-3 = 3¢

= Solution is ¢.

(S i s
ol



1

\3

Q5 tanx =

. . . T
tan is +ve in [ and I11 quadrant with reference angle 6"

I
= X = 6 dan X = 6
_ In
6
b, I 1Im, 7
= Xe |6 n.l'f|. L | 6 nTI” Ne

Q.25 Cos X =

4‘_.
19|

)

g = cns‘](

=i

= 45°

= [H



Chapter 14

SOLUTIONS OF
TRIGONOMETRIC EQUATIONS

EXERCISE 14.1
Trigonometric Equations:

The equations containing at least one trigonometric functions are called
(rigonometric equations.

e, SR = . , $6Cx = tAnX

| bo

Q.1  Find the solutions of the following equation which lie in [0, 27]

B ) = 3
(i) sinx = —

(ii) cosec 0 = 2 (Gujranwala Board 2005, Lahore Board 2006)
(ili) secx = —2

| 1 | |
(iv) cotBO = % (Lahore Board 2010)

Solution:

. . _is | (l@ } 0 T
(i) sinx = — X = sin 5 | = 60" = 3
Since sin x is —ve in III & IV Quadrants with the reference angle n/3 thus we have

For III-Quadrant For 1V-Quadrant
x =7m+0
s
X =T+p : x = 2n—0
4n T
X = 3 . % = 2 7'[—3
Bl
*="3

So thus the required solution is x = ERE Lq



(i)

cosec O =
L 2

sin@®

1

sin B = >

El:sin](

b —

) = 30"

A

Since sin O is +ve in | and Il Quadrants with reference angle 6 Thus

(iii)

; , : : y !
Since cos x is —ve in II & III Quadrants with reference angle 3

(iv)

For I-Quadrant

n
2= %

So thus the required solution 1s X = &

secx = -2

|
COSs X

= =2 = s =

b | —

For II-Quadrant

X T—0

Il

T
3

P
Il
A

2

=R
3 ”

Thus the required solution is x = 3

cotO =

\{3

For II-Quadrant

% = —~8
_ n
_5m

=%

WA

thus we have

For 11I-Quadrant

X =T7mn+0
_ E
X—TE+3
_4m
=03

tﬂﬂe='\/§ 6 =

tan | (\/3) = 60" = %




For I-Quadrant FFor I1I-Quadrant

_z _ R _4m
X =3 £ =ty =5
: _ n 4n
Thus the required solution is x = 303 Ans.
Q.2  Solve the following trigonometric equations:
; s 4
(i) tan’@ = (i)  cosec’® = 3

W [ 0 |

) ) 1
(iii) sec” O = (iv) cot"0 = 3 (Lahore Board 2007)

Solution:

i) tan’0 =

W |

]
tan 6 = :\ﬁ

1 == 1 | ( l ) 0 n
o= tan® = —= and tan@ = —— 0 = tan = | = 3 =%
\3 \3 \3 6

Since tan O is +ve in I & Il Quadrants Since tan 0 is —ve in Il & IV Quadrants with
, T . T
with reference angle Ja reference angle P
Therefore
For I-Quad  For III-Quad For II-Quad For IV-Quad
T T s T
=" = = = = — = Dar_—
0 6 0 =7+ 6 g = % 6 ; B = 2% 6
e n S 11n
8:6+mt, 0 = 6 0 = 6 . 0 = 6
lki Sn 17
0 = —_—+nn 0 == +nn g O =—F—+nt Vnez
6 6 6
. E : IT_TE l ) Sﬂ : ) ll—ﬂ: I;\ \v/ ;
16+mwk“"16+mtjuk6+mt_[U\6 +mr_:, nez
| 4 (@J T
2 s 3 V.. e _ o _ It
(ii) cosec” 0 = 3 0 = sin > )= 60° = 3
2
osec B = £ —=
COSeC \ﬁ
2 —2
cosec O = \ﬁ cosec O = $
. \3 | VE
sin 0 = 7 sin 0 = 5
Since sin 0 is +ve in I & Il Quadrants Since sin 6 is —ve in [T & 1V Quadrants
with reference angle % with reference angle %




For I-Quad  For II-Quad
T T
0 = 3 0 = T—3
2
8=§+2mr 9=7H+2mr

For III-Quad For IV-Quad
0 =q +§ 8=2n —%
4 5
BzTﬂvinmt GZTTE'{"ZI‘III
5
u“{ ;t + QHTI} S MhEey Ans.

4 ¥ 3@) T
. _ 1 _ o I
(iii) sec[—)—3 0 = cos (2 = 30 =g
sec __\ﬁ
0 £ 2 0 —
sec _\B sec _\ﬁ
—al3
=5 cos 0 = 23 cos 0 :JZE

Since cos O is +ve in I & IV Quadrants,

. ; 1 .
with reference angle 5 therefore we have

For I-Quad  For IV-Quad

A

117

— +2n
6 T

A
_!_
D
=]
|
s
Il

I 4r
5 s

Since cos O is —ve in II & 111 Quadrants

: ; I "
with reference angle 6 therefore we have

For II-Quad For III-Quad
T T
B =70 0 =mn+g
Sn n
0 = 6 +2nm g = 6 + 2nm



1
iv) cot’0 = 3 (Lahore Board 2007)
= 00 = & =a
CcoO = T \/5
. -1 T
tan O = ++/3 0 =tan (\3) = 60° = 3
tan 0 = \f§ tan 0 :—\B
Since tan 6 is+ve in [ & III Since tan 0 is—vein 11 & IV
Quadrants with reference angle % Quadrants, with reference angle %
therefore we have therefore we have
For I-Quad  For III-Quad For II-Quad For IV-Quad
T T T s
8:3 [3::rr+3 B:IE—3 , 8:271—3
4 2 5
8:§+nﬂ 8:%+nﬂ 9:—;5+mr QZTT[+I‘I’II

wﬂ_ElJ4_ﬂ'1{2_fr__5_ﬂ}. |
S.S —{3-1-]17[[&)}.3 +l‘li"[jk) 3 +n?cl[u13 +nmi, Vn € 7 Ans.

Q.3 Find the values of 6 satisfying the following equations:
3tan’0 + 2 \E tan0+1 = 0 (Gujranwala Board 2006)

Solution:
3tan" 0 +2\3tan6+1 = 0
a=3 b=cs 2\6, ¢ = 1 by quadratic formula
—b+4/b” —4ac
tan B =
2a
224323 -4 3) (1)
B 2 (3)

—2+3+412-12 -243 -1
6 -6 C

%

l _[ 1 0 T[
g = = = I = 3 =
= tan O \/:‘5 0 = tan [ \B ] 0 6

; : : ; ; T :
Since tan 6 is —ve in Il & IV Quadrants, with reference angle Z therefore we have




For I1-Quad For IV-Quad

s | b
8:'}'[—6 3 9227’[—6
5 11
9=Tﬂ+mt BZTT{—FI]T[

Sm | [4n

S8 = 1?+nn?ul?+rm[,\7’n e z Ans.

Q4 tan’O-secO-1=0
Solution:
tan” 0 —sec® 1 = 0
sec’O—1-secO-1=0
sec’® —secB-2 =0
sec” @ - 2secO+secO -2 = 0
secB(secOB—-2)+1(secH6-2) =0
(secO—2)(secO+1) =0

secH = 2 secO = — 1

cos 0 5 gos 8 = — |

=3 0 = cos I(—I)

Since cos 0 1s +ve in I & IV Quadrants 0 = cos” (-1)
: . s
With reference angle 3 O = n+2nm

For I-Quad. For I'V-Quad.

n n
Q= 3 0 = 27[—3
8= Zatin, §oosed
= 3+ nw ., =g + 2nm
[m |57
5.8 = ﬁ +2nT ([ U 17—% 2nmiu {(2n+ )}, Vnez Ans.
Q.5 2sin@+cos®-1=0
Solution:
2sin@+ 1 —sin®—1 = 0

25inf — sin’0 = 0

sinB(2 — sinB) = 0



=% sin = 0

sin = 0

2—-smb =0

=% 0 = nx

sin = 2
2—sinB = 0
sin = 0

Which is not possible because —1 < sinf < 1

S.S = {nn,V n ez}

Q.6 2sin’®—sind = 0

Solution:
sinB(2sinB — 1) = 0
=3 sin@ = 0 and 2sinB0—1 = 0
2sinB = |
sin@ = 1/2
sin@ = 0 sin = 1/2
= 0 = nrn Since sin0O is

I quad.

positive in [ and Il quadrants with the

reference angle /6.

II quad.

q=mn/6+2nt,Vnez |0 =n—-1/6

0 = 51/6
O =51/6+2nt.VYnez

S.S = {nn}u {n/6+2nn} U {5t/6+2nmt} ,Vnez
Q.7 3cos0-— 2\/.;3 sin@ cosd — 3sin’® = 0

Solution:

3cos0 — 2\5 sinB cosO — \/5 sinf cosO — 3sin"® = 0
3c0s0(cos® — 3 sind) + /3 sind (cosd — /3 sin®) = 0
(cosO — \ﬁ sin0) (3cosO + \/_3 sin0) = 0

cost — \/7% sin = 0
cosd =43 sind

1
tand = —=
dn 3

Since tanO is positive in [ to 1II

quadrants with the reference angle n/6 | with

I quad.
0 = /6 +nm 0
0
0

3cosb + \ﬁ sin® =0
\E sinf = —3cos0

tanf = — \ﬁ

Since tan is negative in IIl and IV quadrants

the reference angle m/3.

111 quad I quad. II1 quad
T+ /6 0 = t—n/3 0 = 2mr—n/3
/6 0 = 2n/3 8 = 3n/3

77/6 + nm 0 = 2n/3 + nn 0 = 5n/3 +nn

SS = {nle+nnl U i{Tn/6+nn} W {23+ w STm/3+na}l . Vnez



Q.8 Find the values of 6 4sin"6—-8cos0+1 = 0
Solution:
45in"0—-8cosB+1 =0
4(1—C0829)—8C058+1 = {)
4-4¢cos”0 8cosO+1 =0
4cos°0+8cos0-5 =0
4cos"0+10cos0—-2cos0—5 = 0
2c080(2cosO+35)—-1R2cos0+5) =0
(2cos0+5)2cosH-1) =0

2cos0+5 =0 2cos0-1=0
-5 1 1 }
cos 6 = - cos O = 35 Bzcosl(zjzfﬂ“:%
LB solution 1s impossible. Since cos 0 is +ve in | & IV Quadrants with
: T
reference angle 3
For I-Quad. For I'V-Quad.
T i
0 = 3 0 =2n- 3
3
9=‘§+2nn, :Tﬂ+2mc
T | J5m |
S.S = ﬁ+ Inmi U3+ 2n:ch ,Vnez Ans.
Q.9 Find the solution set of the following equations.
3tanx—secx—1 = 0 (Gujranwala Board 2004)

Solution:

\/?%tanx = ] +secx
(\ﬁtanx)2 = (1 + sec x)°

3tan® x = | +sec” X + 2 sec X
3(56(:2}(—]) = 1 +sec” x + 2 sec x
3sec’x -3-1-sec"x—2secx = 0
2secx —2secx -4 = 0

<
sgee X —secx—2 =0



Q.8 Find the valuesof 8 4sin0—-8cos6+1 = 0
Solution:
45in"0—8cosO+1 =0
4(1 cos”0) 8cosO+1 =0
4 - 4c0s"0 8cosO+1 =0
4cosB+8cosO-5 =0
4cos 0+ 10cos0—-2cos0—5 = 0
2cos0(2cos0+35)—1(2cosB+5) =0

(2¢cos0+5(2cos8—1)=0

2co80+5 =0 2co86-1 =0
-5 1 1 , X
cos0 = =~ cosO = 3 Ozcosl(a)z(ﬁ()‘:?
I.e. solution 1s impossible. Since cos O is +ve in 1 & 1V Quadrants with
_ T
reference angle 5
For I-Quad. For I'V-Quad.
T T
= — 7 — o
G 3 8 =2n 3
T 5 1
_— T ? ] — 2 i)
0 3 +20m , 3 +2nm
T |57
S.S = 1:+ 2nm( W 1T+ 211TEJ' .V nez Ans.
3 J :
Q.9 Find the solution set of the following equations.
V3tanx-secx-1 = 0 (Gujranwala Board 2004)

Solution:
\3tanx = 1+ sec x

.
: = 7
(\3tanx ) = (1 +secx)
2 2
3tan” X = | +sec” x + 2 sec x
7. I
J(scc™x 1) = | +scc” x+2scex
2 2
3sec"x—3—-]—-se¢c"x—-2secx =0
2
2sec x—28ecx—4 = 0

3

ee  x —secx—2 =10



By quadratic formula

; — bdAlb" —dac
il X = 74

~2+\4-4(4) (1)

SIn X = v =

—2+4+ 16
8

2(4)
_ — 2 +4/20
SIn X = 8
.( 20—2j —4J20-2 (-_\{20+2j
X = §In 3 SIn X = 3 — 3
g0 _ X ][ 20+2]
X = = S X:%Il"l -
10 8
o 3T
X =54 =T

Since sin x is +ve in the [ and II Quadrants

; s
with reference angle 10

For I-Quad. For II-Quad.
_ _ i
S T TR B T

T On
X = lO+2mt X = 10+21”1"T

Also sinx = |

T
X :§+2mt,‘v’nez

Hence solution set 18

[ 9,
{ln_() +2nm } { I_J +2
Q.11 sec36 = secH
Solution:

J—+2nﬂt

sec30 = secH

[ [
cos 30 cos 0

cos 30 = cos O

cos 30 —cosB =0

Since sin x is —ve in Il & IV Quadrants

; : 3n
with reference angle 10

For III-Quad. For IV-Quad.

3n _ in

% = W+ X = 2R
137 17w

X = 10 + 2nm , % = 10 + 2n



30+60 39— _
—25111( 5 jsin( > ):(]

—2sin20sin =0

=% sin20sin® =0

= sin26 =0 sin@ = 0

=% 20 = nm = 8 = nx
nm

= 0 = >

, . nm
Solution set is l?} i inwl, neZ Ans.

Q.12 tan20+cotB = 0

Solution:
tan20 = —cot O
sin 2 6 cos O
c0s20 ~  sin0
sin2 0 sin® = —cos 26 cos O

sin20sinO+cos20cosO =0
= cos (20-0) = 0
— cos 8 = 0

— e=(2n+|)g

Solution set 18 1(211 + 1}‘;—[} , N E Z

Q.13 sin2x+sinx = 0
Solution:
sin2x+sinx = 0
2sinxcosx+sinx = 0
sinx(2cosx+1) =0
2cosx+1 =20
sinx =0 COS X =_71
% =
As cos x 1s +ve in | & IV Quadrants

; T
with reference angle 3

For I-Quad. For II-Quad.
T T
=7 X = 211—3
5
x=§+2mr, x=%+2mt



Therefore solution set 1s

= W[R |

[nrr}ul +2n1‘c 1T+2nn| nez

Q.14 sindx-sin2x = cos3x
Solution:
sin4dx—sin2x = cos3x

(4x+2x) , (4;{—2;()
20081 ~ | B 5 = QbR 3 X

2
2083k sinx —cos3Ix = 0
cos3x[2sinx—1] =0

i

cos3x =0 2%inx—1 =90
T .
= 3x=(2n+l); = 2&8nx =1
T
s x:(2n+1)6

. |
= Ssinx =35
2

X

s .[l
S1n y

J:SO:E

=]

For I-Quad.
_ T

YT 6
—p 9

X =g +2nm,

Hence solution set 1s

N

‘{('2n+l)g}ul%+2nn}u{?ﬁ+2nﬂ:},nEZ

Q.15 sinx+cos3x = cosSx
Solution:
SINX+COsS3X = cosSx

$IN X = co8HXx—co83 X

: Ik E By . K —=3%
SiIn X = —2sin 5 sin >

=

= —2¢mind x sin x

with reference angle 6 SO

Since sin x is +ve in [ and IT Quadrants

T
For I1-Quad.
_ T
51
X = T+2nn‘,‘v’nez

6

Ans.



sinXx+2sm4dxsmnx = 0

sinx (1 +2sin4x) =0

sinx = 0

X nT

. 7
Jence solution set {nm} v l

J.16 sin3x+sin2x+sinx = ()
solution:
sin3x+sin2x+sinx =0
sin3x+sinx+sin2x =0

3}(—}() , (

5 sin 5
2sin2xcosx+sin2x =0
sin2x((2cosx+1) =0

2005(

sm2x = 0

2% = AW
nn

=

4

‘ ) ) nm
yolution set1s 1 =~

3X + X )
+ sin 2

\T_E
= 30) =%

) . |
St E=— = | 4x = sin '(;

)

since sin x is —ve in [1l & IV Quadrants

g | —

; ; T
with reference angle &

For I11-Quad. For 11-Quad.

T T
4x:n+6 4x:2rr—6
7w 117
I e 2 ] T
4x 6+Hn*c 4x 6 +2nm
In nm Iz nm
X=47%7 R="o0 7 2
illn nm .
S +2 , hez Ans.
Ix =
2cosx+1=0 |x=c *"G)—tSO—E
cosx+ 1 = Xx=cos |5]=60=7
e =]
cos X =

Since cos 1s —ve in Il & 11T Quadrants

. . T
with reference angle 3

For II-Quad. For II-Quad.

_ T _ T
2T 4
=" + 2nm X =73 +2nm, Vn € z
dn | ..
3 +_I]TE[, nez Ans



Q.17 sim7x—-sinx = sin 3 x
Solution:

Sin7x—-sinx = sin 3 x

2 cos (7){; X) sin (7)(2_ X) = sin 3 x

2cos4xsin3x = sin3x

2cosdxsin3x—sin3x =0

sin3x(2cosd4x—1) =0
=5 sin3x =0

3x = nw

% N

— 3

IR | { nm
Therefore solution set 1s { 3 Ju | 12—1- 5

sinx+sin3x+sin5x =0

Q.18
Solution:

smSx+simx+sin3x =0

2cosdx—=1 =0

2eosdx = |

l
cos 4x = 4x = cos” (;) = 60° ==

-3

P | —

e

Since cos x 18 +ve in [ & IV Quadrants.

. . T
with reference angle 3

For I-Quad. For IV-Quad.
T T
4x=3 g 4x=2n—3
St
. 4x = 3
5
4x=%+2nn ; 4X:Tﬂ+2n?‘[
mo.nm om onm
L=m¥vg *« X257 a
n ez Ans.

C(5x +x X — X _ .
2 sin 5 COS +sin3x =0



2smn3xcos2x+smi3x =0

sin3x(2cos2x+ 1) =

sin3x =0 2cos2x+1 =20
— ]
- ,-’) — —
3% = nxw cos 2 X >
_ om et [ e B
X =73 2% =08 2)—6(]—3

Since cos x is —ve in Il & 11 Quadrants,

, , e
with reference angle 3 SO

For I-Quad. For III-Quad.
T T
R = — 2X = T+
3 ? 3
2T 4
2 = . Ak ETe
3 3
2T 4 1
2% =25 4200 . 2IX="—"7%F +2I0MN
3 3
i 2nm. 2t 2nm
=97 3 Al Tl
n 2n
x_3+n*r % = 3+mt

Hence solution set is

[om] |m 2nm] [27 2nm| o e
‘IL3JU1\3+ 3 JU13+ 3!, nez Ans.

Q.19 sinB+sin30+sin50+sin70 =
Solution:
sin70+smO|+[sin50+smn30] =0

|
7E)+0 TH-—-0 (56+36 50—-30
2 sin cos 5 +| 2 sin T cos T = )

2sind40cos30+2sin40cosO =0

2sin40 (cos30+cos0) =

0
0+0 30 -t
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25 2sin40 (cos 20 cos ) =

<nd 0B cos?20cos b =




— sin40 =0 c0s26 =0 | cos® = 0
40 =
““ 20 = 2+ D)5 0= (@2n+1)5
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Hence solutions set is
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Q.20 cosO+cos30+cos50+cos70 =0

Solution:
[cos 70 +cos O]+ [cos50+cos30] =0

70+0 7060 50+360 506-30
2 cos — 5 )cos 5 + 2 cos — 5 JCos|T 5 | = 0
2¢cos40cos30+2cos40cosB =0
2¢c0840 (cos30+cosB) =0
30 +0 2.6—0
2(:0346[2003( ;)cos( 5 )}:O
2x2c0840(cos20cos0) =0
= gos4 0 = 0 cos26 =0 cos© = 0
46 = 2n+1)5 20 = @n+1)7 0 =@n+1)3

(‘)=(2n+l)% e=(2n+1)§

Hence solution set is {(211 + 1) %lf U {(Zn + 1) ‘E} U {(2n - I)g[ AER
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