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Question # 1
Find the solution set of the following equation which lies in [0.'27[]

NE) 1
(i) sinx =—— (i1) cosec@ =2 (ivieot@ =—

2 J3
Solution
. ‘ . V3 . 3
(1) Since sinx=——— = Xx=sin | —

2 2
= .\'=ST” : 4%[ where xe [0, 27]

(i1) Since cosec@=2

: =2 :>sin0=l

siné@ 2
— 9=sin"(lJ _Z O% . where o€ |0, 27]
2 6 6
(iii) Do yourself
. ’ |
iv) Since cotf@=—17
(1v) NG
| 1
— =—= = tan@=+/3
tan @ \/5 f
= 0=tan"(\/§)
= 9:” 477[ where fe [(), 271']

'3' .

Question # 2
Solve the following trigonometric equations:

(i) um29=% (ii) 005e029=% (iii) sec26=% (iv) col:9=%
Solution
3 1 1
(i) Since tan"@=- = tanf=x*—4
3 NE]
1 1
= tanfd=—f4 or tanf = ———
NE J3
= @=tan"’ Lj or 0=lan"(—LJ
3 J3
Le)o=Z or p=2%
6 6
Since period of tan@ is & WWW.SEDINFO.NET
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. b2 Sz
Therefore general value of @ = E+M , —+nw

So  Solution Set = {% + nﬂ'} U {%t + mr} where ne 7

.s X 5 4
(i1)  Since cosec” @= =

2
=> cosecd =17-

3
= cosec@ = =2 or cosecl = ol
V3 NE
=5 sin0=£ or sin0=—-\—/§
2 2
= @=sin"" ﬁ) or 9:5in"'(—£)
2 2
=5 0=_7_Z'_ » -—2£ or azﬂ : §__7€.
g 3 3 3
Since period of cosec@ is 27
Therefore general value of 8 = %+ 2nrx -2-:-!.— +2nx , —+2nw , —+2nw

Solution set = {% + 211/:} U{ o + 2n:r} J {47[ + 2;172‘} U { 5—;{ + 211.72'} where ne Z.

EA =
: 2 4
(111) Since sec‘0=;
= sece=+i
V3
2 2
= secl=— or secld =———
V3 73
== cos0=—3 or cosG:—ﬁ
B 2
= .8=cos ﬁ or 0 =cos”’ _ﬁ
R 2
= 0=£,L or 9:5—7[ 2 7_”
6 6 6 6
* period of sec@ is 27
". general values of & =%+ 2nr , -5-1[-4. 2nr ZJ_r+ 2nr , l—l£+ 2nw

S.Set ={%+ 2rvr}U{%t+ 2rm}U{%+2mf}U{%+ er'r} where ne Z.
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Do yvourself

Question # 3
Find the value of @ satisfying the following equation:
3tan’@+2V31an@+1=0

3tan’ @ +2y3tan @ +1=0

= (V3tan8) +2(V3an8)(1)+ (1) =0

Solution

=> (x/gtan9+l)2=0

(Jitan0+1)=()

=>
—* ﬁtan0=—l
& |

tan9=—7§

|
= f=tan"'| ——
=)
6

* period of tané@ is 7

5
-. general value of 0=228 nff . ne Z

Question # 4
Find the value of @ satisfying the following equation:

tan’ @ —sec@ —1=0

Solution

4404000804

U

tan’@ —secd—1=0

(seczﬁ-l)-sece—l=0

sec’@—1-secd=1=0

sec’@ —sec8—2=0

sec’ @ —=2sec@+secfd—-2=0
sec@(sec@—2)+1(secd-2)=0

(sec@+1)(sec6—-2)=0

(sec@+1)=0 or

secld =-—1 or
cos@ =—1 or
6 =cos™'(-1) or

Visit Now

(secd-2)=0
secl =+2

cosl9=—l-
2

0 =cos"(l]
2
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= 0=3T7r or o==2 L
* period of cos@ is 2x

3 5
-, general value of @ = —2£+ 2nrx, %+ 2nrx, —:£+ 2nwr where ne 7|

o -

Question # 5
Find the value of @ satisfying the following equation:
2sin@+cos’@—1=0

Solution 2sin@+cos*@—1=0

= 2sin@+1-sin@-1=0

= —sin’@+2sinf=0

= —sinf(sin@-2)=0

= —sin@=0 or sin@—-2=0

= sin@=0 or sin@ =2

= @=sin"'(0) Which does not hold as sin@e[-1,1]
= 0=0, 7

* period of siné is 27
. general value of @ =0+ 2nx, 7+ 2nw
= 2nx, X+2nx where ne Z

Question # 6
Find the value of @ satisfying the following equation:
2sin* @ —sin@=0
Solution  2sin’ @ —sin@=0
= sin@(2sinf@-1)=0 = sin@=0 or 2sin@-1=0
Now do yourself

Question # 7
Find the value of @ satisfying the following equation:

3cos’ @ —23sin@cos@— 3sin* @ =0

Solution  3cos>@—2+/3sinBcosd—3sin’@ =0
Dividing throughout by cos’ 8

3cos’ 6 2\/3sin@cos @ _3sin’@ _
cos’ @ cos’ @ cos’@

= 3-2J3tanf-3an’6=0

= —3tan’@—23tanf+3=0

= 3tan’0+2V3tand-3=0 xing by -1

_2\/31\](2\/3)2 ~4(3)(-3)

2(3)

0

= tanf =

WWW.SEDINFO.NET
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23412436 _—2/3+/48
= tanf = 3 = 2
23+16x3 _ -23+43
6 6
23+43 _2J3 2J3-43 _ 6V3
= tanéf = = or tan @ = =3
6 6 6 6
= lan6?=—\/é =£‘,-L or = tanf=—/3
3 () V3
= 6=t¢m"(%) or 6=tan“'(-x/§)
= 0=— or 0=ll—”
6
-+ period of tan@ is 7
b4 117z
. general value of @ =€+rvr A —6-+nzz' where ne Z.

Question # 8

Find the value of @ satisfying the following equation:

4sin’ @ -8cos@+1=0

Solution 4sin*@—8cosf+1=0
= 4(]—C0829)—8C080+|=0
= 4-4cos’@—-8cosf@+1=0
= —4c0s’@—8cosf@+5=0
= 4co0s’@+8cos@—-5=0
= 4cos’@+10cos@ —2cosf—-5=0
= 2co0sf(2cos@+5)—1(2cos@+5)=0
= (2cos@+5)(2cos0-1)=0
= 2cos@+5=0 or 2cos8—-1=0
= 2cos@=-5 or 2cosf =1
= c058=%5 or c050=l
= O=cos" ——SJ or 6=cos"'(l)
2 2
Which is not possible as cos@e [—1,1] or o=-’§’- %’5
* period of cosé@ is 27
" b4 Sx
*. -general value of 6=§+27m. —+2nr  where ne Z.

-

Question # 9
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Find the solution set; x/gtan x—secx—1=0

Solution \ﬁ tanx—-secx—1=0 ...... (i)
sin.x

COSX COSX
= 3sinx—1-cosx =0 xing by cosé.

— 3sinx—1 = cosx
On squaring both sides.

(x/gsinx—l)2 =(cos x)’
= 3sin’x—23sinx+1=cos’ x
= 3sin’x—2+/3sinx+1=1-sin’x
= 3sin’x—23sinx+1—1+sin’x = 0
= 4sin’ x—2+/3sinx = 0
= ZSinx(Zsinx—\/g) =0

= 2sinx =0 or 2sinx = \E
; . NE)
= sinx=0 or sinx = —

3

= x=sin"'(0) or '\.=Sin_l[§)

T 2z

=vie=0 ;o7 or X=—, ——
3 3

Now to check extraneous roots put x =0 in (i)

L.HS = \/Etan(O)—scc(O)—l =0-1-1 =-2#0 =R.H.S
Implies that x =0 is an extraneous root of given equation.
Now put x =7 in (i)

L.H.S = V3tan(7)—sec(7)—1 =0—(-1)-1 =0 =RH.S
Implies that x = 7 is a root of the equation.
Now put x =—7§- in (1)

LHS = ﬁxan(3) scc(3)—l =v3(v3)-2-1=1-2-1=0= RHS
Implies that x=% is a root of given equation.. Since period of tan is .

Now put -r=% in (1)

LHS = \/-mn(—ﬂj—sec(zzj—l
(-2)-1

3

=A3(=+/3)-

==34+2-1=-2 =RH.S WWW.SEDINFO.NET
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: 27 . 5 5
lmplles .\’=T IS an extraneous root Of given equatlon.

+ period of sinx is 27

V4
general values of x = 7+ 2nrx , —5+ 2nw

Solution Set = {7 +2nz}U {§+ 2117:} where ne Z.

Question # 10
Find the solution set; co0s2x =sin3x
Solution cos2x=sin3x

= cos’x—sin’ x=3sinx—4sin’ x “:cos2x =cos’ x—sin’ x
= cos’ x—sin’ x—3sinx+4sin’ x=0 sin3x =3sinx—4sin’ x
= (1 —sinzx)—sin2 x—3sinx+4sin’x=0
= 1—2sin’ x—3sinx+4sin’ x=0
= 4sin’ x—2sin’ x=3sinx+1=0

Take sinx =1 as a root then by synthetic division

la 2 43 M
d 44 2 -1
la 28 f1p |0

= (sinx—1)(4sin” x+2sinx—1)=0

= sinx—1=0 or 4sin’x+2sinx—1=0

-2+,(2)" -4(4)(-1)
2(4)

—2+J4+16 _—2+4/20

= sinx=1 or sinx=

= x=sin"(1)"or sin x =

8 8
S EEN G sy
= x=£ or sinx=L"o or sinx=ﬁ
2 8 8
sin x=0.309 or sinx=-0.809
= x=sin"'(0.309) or x=sin"'(-0.809)
=18, 162 or =234, 306
= Y WL, W S,
180 180 180 180
T 9 137 17x
=—,— or =, —
10 10 10 10
+ period of sinx is 27 WWW.SEDINFO.NET
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WWW.SEDINFO.NET

3
general value of x=2+ 2;17[,9—”+2nﬂ', L—ﬂ-+2nﬂ‘.l7—”+2nz,£+2mt
| 0 10 10 10 2
S.Set ={£+2n]2‘}U{g—”+2nﬂ'}U{l3—”+ZIW}U{”—”+ZIUZ’ U{£+2nn‘}
10 10 10 10 2

Question # 11
Find the solution set;
Solution

sec36 =secl
sec36 =secl
1 i
cos368 cos@
=> c0s36 =cosél

= 4c¢0s'@—3cos@ =cosb
= 4co0s'@—3cos@—cosf =0
4cos’@—4cos@=0

+ 0838 =4cos’@—3cos@

—.

= 4cosf(cos’@—1)=0

= 4cosf=0 or cos’@—1=0

= cos@=0 or cos’@=l

= @ =cos '(0) or cosd=xl

= @=cos (1), @=cos ' (=1)

= g== : L or 0=0,x
2 2

* period of cos@ is 27w

S 3
- general values of @ =% +2n7 ?’t +2nrx
=£+2nﬂ' ; 3—”+2nﬂ' 3
2 2
S. Set ={§+2m

O0+2nxr ., T+ 2nw

niwx

}U{ %[+ ZrW}U{nfr} where neZ.

Question # 12
Find the solution set; tan 2@ +cot@ =0

Solution tan 26 +cot& =0

tan 268 = —cot @

sin28 . __cos e

cos 26 siné@
2sinfcosd _ cosf

cos @ —sin’ @

=

=

sin @

2sin’ @ cos@ = —cos’ @ +sin’ @ cos@
2sin’@cos@ +cos’ @ —sin’ @ cos@ =0
sin“@cos@+cos @ =0

b U U

Visit Now
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= cos@(sin’@+cos’@)=0 = cosf(1)=0

= @=cos '(0)
_r 3z
27 2

* period of cosé is 2w

. general values of 8=-’2£ +2nr , 3—;— +2nw

/4 3z
S. Set = {3+2rw}U{7+2nx} where neZ.
Question # 13
Find the solution set; Sin2x+sinx=0
Solution sin2x+sinx=0
= 2sinxcosx+sinx=0 * sin 268 =2siné cos @
= sinx(2cosx+1)=0
= sinx=0 or 2cosx+1=0
— 1
= x=sin "(0) or cosx=——2-
2]
= X=cos |——
2
2x 4rx
= =0 or AD— , —
3 3

* period of sinx and cosx is 27

2 4
.. general values of x=0+2n7w, 7+ 2nrx . +2nx ) +2nx

2 4r
=nr.,—+2nr,—+2nw
3 3

So solution set ={ nz} U{—i—” + 2ng'}U {47”-# 2}17:} where neZ.

Question # 14
Find the solution set; Sindx —sin2x=cos3x
Solution sindx—sin2x=cos3x

dx+2x) . {4x—2x
=> 208 — [sin| ————— |=cos3x
2 2
= 2cos3xsinx—cos3x=0
= cos3x(2sinx—1)=0
= ¢cos3x=0 or 2sinx—1=0
= 3x=cos '(0) , sinx=%
T 3z . A,.[l)
= 3x=— , — = x=sin | —
2 2 2

WWW.SEDINFO.NET
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v/ T 5
— \‘=_ —

T
= X=— , » 4 v
6 2 6 6

WWW.SEDINFO.NET

Since period of cos3x is 25 and period of sinx is 27

-

X 2nm ™ 2nw &«
. general values of .r=€+ —

372" 38

, —+2nm
6

So solution set = {% +2r_vz} U {E + 2"”} U {% + 2nﬂ'} U {§6£ + ZM}

3 2 3

E + 2nr
6

where ne 7.

Question # 15
Find the solution set; Sin X+ cos3x =cosS5x

Solution

Since period of sin.x is 27 and period of sin4.xis %T”=—

sin x +cos3x =cosSx
= SinX=cCos5x—Ccos3x

; . [(Sx43x). (5x-3x
= sinx=-2sin ~ sin 3

-

=> sinx=-2sin4x sin.x

= sinx+2sindxsinx=0
= sinx(1+2sindx)=0
=
==

sinx=0 or 1+ 2sind4x=0

x=sin""(0) or sin4x=—-;-

= x=0.,nx or 4"'='7—.”5M
6 6

Txr nxr 1lx & nrx

. general values of x=0+2nx , 7+2nwr , —+ .
24 2 24 2

So solution set ={2nx} {7 +2n7x}U {—751—:— + '—UE} U { LI o .'l.’f} whete. ne Z.

2

= 4x=sin"(—l)
2

Iz llx

= X=-—,
24 24
T
2

24 2

Question # 16
Find the solution set;  Sin3x+sin2x+sinx =0

Solution

sin3x+sin2x+sinx=0
(sin3x+sinx)+sin2x=0

X+ 3x—x
2sin(3r2+ r)cos[ “\2 1)+sin2x=0

2sin2x cosx+sin2x=0
sin2x(2cosx+1)=0
sin2x=0 or 2cosx+1=0

b 44 U

2x=sin"'(0) or cosx= -%

Visit Now WWW.SEDi
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= 2x=0, 7 or x=cos” —%)
i 2r 4rx

5 508 o Fed iR
2 33

Since period of sin2x is 27” = and period of cosx is 27

. general values of x=0+nr , %+n}t . 27”+2nﬂ ; 4%+2rvz

S. Set={mr}U{§+mr}U{2T”+2M}U{4T”+2ruz} where ne Z.

Question # 17
Find the solution set; sin7x—sinx=sin3x
Solution sin 7x —sinx =sin3.x

Tx+x). (7Tx—x !
= 2cos > sin > =8in3.x

= 2cosdxsin3x—sin3x=0
= sin3x(2cosd4x—1)=0
= sin3x=0 or 2cosdx =1

= 3x=sin"'(0) or cosdx = 5
= 3x=0, 7 or 4x=cos"(%)=%, S

=5 =0 or

Wy

Since period of sin3x is ZT” and period of cos4x is s

. general values of x=04+—F— , —+—— , — Y
3 S 3 12: 2 12

So S.set={2"I}U{£+2’”}U{£+£}U{5—”+E} where ne 7.
3 3 3 12: 2 12 2

2o

2

2ur & 2nw T nx  Sw nr
2

Question # 18
Find the solution set;  sinx+sin3x+sinSx=0
Solution
sinx+sin3x+sinSx=0
(sin5x+sinx)+sin3x=0

2sin [S.r;- xJ . cos( sz_ .r) +sin3x=0

—]
=
= 2sin3xcos2x+sin3x=0
= sin3x(2cos2x+1)=0
= sin3x=0 or 2cos2x+1=0

WWW.SEDINFO.NET
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= 3x=sin"'(0) or 2cos2x=-1 = 2x=cos"'(—%)

=1 3%=0;, 7 or 2x=2—”.4—”
3 3
1 T 27
= x=0, — or X=—,—
3 3 3
; : ; R A : v 2
Since period of sin3x is = and period of cos2x is 7:::
2nt T 2nw &« 2z
‘. general values of x =0+ i— y—+nw, —+nxw
3 3 3 3 3
2nr T 2nr T 2w
S.Set = T U ?'f‘T U ?‘*'IW U T'f'nﬂ' where ne Z

Question # 19

Find the solution set; sin@ +sin38 +sin58 +sin76 =0
Solution sin@ +sin360 +sin58 +sin768 =0
(sin76 +sin@) +(sin50 +sin30) =0

U

. (780+86 760 -6 [ 560+ 36 560 — 36
= 2sin cos +2sin cos =0
2 2 2 2
=> 2sin46 cos38 +2sin46 cos8 =0
= 2sin46 (cos36 +cos0) =0
= 25in40[2cos(3€:e)cos[3a;0n=0
= 4sin4@ cos26 cos@ =0
= sin48 =0 or cos280 =0 or cos@ =0
= 46 =sin"'(0) , 20=cos '(0) ., @=cos'(0)
= 460=0 .7 or 20=£,-'—£ or 9=£,§£
22 2 2
= 0=0Q i or 0=£ ; 3—
4 4 4
Since period of sin48@ is 3}:%’-, cos 26 is 32’5=;: and cos@ is 27
3
.. general values of 0=042E E B T sw §£+nfr.£+2nz.:—”—+2lm
2 4 2 4 4 2 2
nr T onr b4 3 T 3z
S. Set ={— —_— — —+nr —+nr —+2nr —+2nT .
R R e L b e O
Question # 20
Find the solution set:  cos@ +cos38 +cosS58 +cos768 =0
Solution cos @ + cos38 + cosS58 +cos 78 =0

= (cos76 +cos8)+(cos50 +cos30) =0 WWW.SEDINFO.NET
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(70+9) (79—0) (59+30 (59—30
2¢cos cos + 2cos cos : =()
2 2 2 2
2cos46 cos30 + 2cos 46 cos@ =0

2cos46 (cos38 +cosB) =0

2cos 48 (ZCOS( 30;6) 005(3—92_—0)] =)

4cos46 cos28 cosf =0
Now do yourself as above question.

$ 4 44 4
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Govt. Ghazali Degree College, Jhang

(Important Short Questions)
Course: Algebra and Trigonometry

Chapter # 14 Solutions of Trigonometric Equations

Following short questions are selected from previous 5 years pap’ers of
different boards. Solve these at your own to perform well in annual
exams.

1. Solve sec’f = § in [0,27].

p

Solve sinx + cosx = (), where x € [0, 27|

b

Solve 2sin®0 — sinfl = 0, where 6 € [0, 27].
4. Find the values of # € [0, 7], if 4sin®6 — 8cosf + 1 =0,
5. Find the solution of cosz — 1 = 0 in [0, 2x].
6. Solve the equation sinz = %, where z € [0, 2x].
7. Solve the equation 1 + cosz = 0.
8. Solve the trigonometric equation fanf = %
9. Find the solution of secx = —2 which lie in I()‘Zsi;].
10. Find the solution of sinx = —%"‘3 which lie in';{().‘.!n].

-

11. Find the solution set of the equation sinr %

o

Best of Luck
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