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Exercise 14 (Solutions)
Megalect“re Textbook of Algebra and Trigonometry for Class XI

' i I . R .
Let's Educate Pakistan! Available online @ www.megalecture.com, Version: 3.0

Question # 1
Find the solution set of the following equation which lies in [0, 2ﬂ']

(i) sinx = —23 (i1) cosecf =2 (iv) cotd =

-

Solution
(1) Since sinx= —\/25 — x=sin"" (_\/jj

=537Z , 4371- where xe[O, 275]

(i1) Since cosecd=2

! =2 :>sin€=l

= X

=

siné 2
.41 /Y 4

= f=sin |—| =— , — where 6e 4. 27[]

2 6 6

(iii) Do yourself

3

L L1
tan & \/5

= 0= tan_l(x/g)

= 9:’3’ , 4:’ where 8¢ [0, 27]

(iv) Since cotf=

= tan G \5

Question # 2
Solve the following tsigonometric equations:

(i) tan* @ = 1 (ii) cosec® @ = 4 (iii) sec’* @ = 4 (iv) cot’ @ = 1
3 3 3 3
Solution

(i)  Since tan2t9=; = tanf ==

= 0=— or 0=—
Since period of tan@ is &
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Therefore general value of 8 = Z+ nrw o, 7 + nrz

So  Solution Set = {76[ + ni[} U {567[ + mz} where ne Z

Gi) Since cosec?d="

3
— cosecld ==

2
3
= cosecl = l or cosecld=-— 2
3 3
= s1n€=\/§ or s1n49=——3
2 2
— @ =sin"" ﬁ or 6 =sin™' V3
2 2
T 27 4 Sz
= 0=—, — or 0=——,
3 3 3 3
Since period of cosec is 27
Therefore general value of 8 = z +2n7 2—7{ +2n1 4—7[ +2n1 5—” +2n1w

Solution set = {73[ + 2n7[} U{ 23” + 2n7[} U {43” + 2n7[} U { 537[ + 2n7[} where ne Z.

(ii1) Since sec:2€=3
= secfd == 2
3
2 2
= secl=— or secl=——~—
J3 J3
= cosf = 3 or c:ost—\/§
2 2
= 9=cosl[\/§) or 6=c0s1(—\/§J
2 2
g7 W 5T x
6 6 6 6
* period of sec@ is 27
-, general values of9=Z+2n7L',57[+2n7£,77[+2nﬂ',1m+2n7£

S.Set ={76[+2n7Z}U{56”+2n7Z}U{76”+2n7£}U{1?.+2n7t} where ne 7.
(iv)
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Do yourself

Question # 3
Find the value of @ satisfying the following equation:

3tan’@ +24/3tan@+1=0
Solution  3tan’6+2/3tan@+1=0

= (V3tan6) +2(v3tan8)(1)+ (1)’ =0
= (\/gtan6’+1)2=0

= (\/gtan6’+1)=0
= 3tanf=-1

tan6’=—i
3
_1[ 1}
= f=tan | — =
3
_sw
6

.+ period of tan@ is &

-, general value of 6= 567[ +na\, ne 7

Question # 4
Find the value of @ satisfying e’ folibwing equation:

tan’@ —secd—1=0
Solution tan® @ —secAN\1L=0

= (sec’@—1j<8ecd-1=0

= sec’@>h—secd—-1=0

= sec’@—secd—2=0

= sec’@—2secld+secd—-2=0

= secH(secd—2)+1(secd—-2)=0

= (secO+1)(sec8-2)=0

= (secO+1)=0 or (secd-2)=0
= secd=-1 or secld =+2
= cosf=-1 or cosé’zi

U

0 =cos™ (-1) or @=cos” (;j
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= 49=3—7[ or sz , 7
2 3 3

- period of cos@ is 27

-, general value of 8 = 3—7[ +2nr, z +2nr, 5—” +2n7w where ne 7]

Question # 5
Find the value of 8 satisfying the following equation:

2sin@ +cos’@—1=0
Solution  2sin@+cos’0—-1=0
2sin@+1-sin8—-1=0
—sin’@+2sind@ =0
—sinf(sind—-2)=0
—sin@ =0 or sind—-2=0
sind =0 or sinfd=2
6 =sin"' (0) Which does not hold as sin€e [-1,1]
0=0, x
- period of sin@ is 27
. general value of 8 =0+ 2nx, 7+ 2nx
=2nxw, w+2nw where ne 7

L R A

Question # 6
Find the value of @ satisfying the following equation:

2sin*@—sinf =0
Solution 2sin*@—sinf=0
= sinf(2sinf-1)=0 = sind=0 or 2sinf-1=0
Now do yourself

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

3cos> @ —2+/3sinfcosO —3sin> =0

Solution 3cos> @ —2+/3sinfcosd —3sin> =0
Dividing throughout by cos” &

3cos’@  2+/3sinfcosd 3sin’6 _
cos’ @ cos’ @ cos’

— 3-23tanf-3tan’6=0

— —3tan’0-2/3tanf+3=0

— 3tan’6+2y3tan6-3=0 xing by -1

—2\/§i\/(2\/§)2 —4(3)(=3)

2(3)

0

— tanf =
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what sapp: +92 323 509 4443, enmuil:
2J3+12+36 —2/3+/48
= tanf = p = .
235163 23+43
6 6
23+43 243 23-43 63
= tanf = = or tan@ = S
6 6 6 6
= tané’z\/g = \/52 = ! or = tan6’=—\/§
(V3) 3
— @ =tan"" (13] or Hztan_l(—\/g)
- 9=" or ﬁzg
6 6
"+ period of tan@ is &
.. general value of 8 =76[+n7[ , lgr+nﬂ' where n'e 7.

Question # 8

Find the value of @ satisfying the following equation:

4sin*@ —8cos@ +1=0
Solution

4—4cos*@—8cosf@+1=0
—4¢c0s’0—8cos@+5=0
4cos® @ +8cos@—5~£0

(2cos8 +8J2cosf—1)=0
2cos@+5=0 or
2cosf@ =-5 or

cosfd =— or
2

— @=cos”’ (_Zsj or

N A A U VY

Which is not possible as cos@ e [-1,1]

- period of cos@ is 27

-, general value of 6= Z +27n, 537[ +2nr

4sin*@ —8cos@ +1=0
4(1—00826)—8cos€+1=0

4cos’ @ +10cosf —2cosf—-5=0
2c0s0(2cos6h5) —1(2cos0+5)=0

2cos@—-1=0

2cosf =1

cosHZl

9=cos_1(1j
2

or sz,s—ﬂ
3 3

where ne 7.

Question #9
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Find the solution set; \/5 tanx—secx—1=0
Solution \/5 tanx—secx—1=0 ...... (1)
N \/gsmx_ 1 1=0

COSX COSX

= «/3sinx—1-cosx =0 Xing by cosé.
= «3sinx—1 = cosx
On squaring both sides.

(\/gsinx—l)2 =(cosx)’
— 3sin’x—2/3sinx+1=cos’ x
— 3sin’x—2/3sinx+1=1-sin’x
— 3sin’x—2+/3sinx+1—-1+sin’x = 0
— 4sin’ x—2+/3sinx = 0
= 2sinx(2sinx—\/§) =0

= 2sinx =0 or 2sinx = \/5
. . V3
= sinx=0 or sinx = 7
= x=sin"'(0) or x=sin™" [\/jj
T 27
= x=0, 7 or X=—, —
3 3

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

L.H.S = /3 tan(0) —sec(0)—1 =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 = V3 tan(7) —sec(r)—1 =0—(-1)~1 =0 =R.H.S
Implies that x = 7 is a root of the equation.

Now put x=;[ in (1)
LHS = \/gtan(;[j—sec(;[j—l =V3(v3)-2-1=1-2-1=0 = RH.S

Implies that x =73[ 1s a root of given equation.. Since period of tan is 7.
Now put x = B4 in (1)
LH.S = 3 tan (2”) - sec(zﬂ) -1
3 3
=\3(—3)-(-2)-1 ==3+2-1 = -2 =RHS
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. 27 . . .
Implies x = 3 1S an extraneous root of given equation.

* period of sinx is 27

4
general values of x = 7+ 2nrx §+ 2nzw

Solution Set = {7+ 2nz}U {73[ + 2nﬂ'} where neZ.

Question # 10
Find the solution set; CcOS2x =Ssin3x

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
= (l—sinzx)—sinZx—3sinx+4sin3x=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

- (sinx—l)(4sin2x-—zqu—l) =0

— sinx—1=0 &% /4sin’x+2sinx—1=0

2:+J(2) - 4(4)(-1)
2(4)
2+J4+16 —2++/20

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

= sinx =1 or sin x =

8 8
T . —2+420 . —2-20
= X=— or Ssmx=— or Ssmx=—
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
= x=18- 7 162- % or x=234.-7 306. "
180 180 180 180
T 97 137 1z
==, or == =
10 10 10 10

* period of sinx is 27
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general value of x = i +2nr1, 9—” +2nr, 13—7{ +2nr, 17—7{ +2nr, z +2n7w
10 10 10 10 2

V4 74 137 177 /4
S.Set =4 —+2 =42 == +2 ——+2 ~+2
e {1 mz}U{l nﬂ'}U{l mr}U{l nzz}U{ mr}

Question # 11
Find the solution set; sec3@ =secd
Solution sec30 =sec@

1 1

cos 36 B cos@
= c0s360 =cosl

= 4co0s’@—3cosd =cosb "+ c0s8360 =4cos’ @ —3cosf
= 4cos’@—3cosf—cosf =0
= 4c0s’@—4cos@=0
= 4cos€(coszﬁ—l)=0
= 4cos@=0 or cos’6—1=0
= cos@=0 or cos’f =1
= @ =cos ' (0) or cosfd ==1
= @=cos (1), @=cos™' (1)
T 37

= 0=—, — or 60=0,rx
22

- period of cos@ is 2«

-, general values of 6’=72[+2n7[, 3;[+2nﬂ' , 0+2nr, m+2nr
=£+2nﬂ', 3—7r+2nﬂ' , NT
2 2

S. Set ={Z+2nﬂ'}U{3;+2nﬂ'}U{nﬂ} where neZ.

Question # 12
Find the solution set; tan2@ +cot@d =0
Solution tan 268 +cotd =0

= tan260 =—cotf
sin26 _  cosd

cos260  sinf
2sin@cosé cos@

U

cos’O—sin’@  sind

(2sincos®)(sin @) =(—cos@)(cos> & —sin’ )
2sin’ @ cos@ =—cos’ @ +sin’ @ cos O
2sin’@cos@+cos’ @ —sin’ @ cosf =0

sin’@cos@ +cos’@8=0

O
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= cosf(sin’f+cos’)=0 = cosf(1)=0

= @ =cos ' (0)
_F 3=
272

* period of cos@ is 27

-, general values of 9=72[ +2nr 3; +2nr

S. Set = {72[ + Znﬂ} U {327[ + Znﬁ} where ne Z.

Question # 13
Find the solution set; sin2x+sinx=0
Solution sin2x+sinx=0
= 2sinxcosx+sinx=0 .+ sin26 =2siné@ cosd
= sinx(2cosx+1)=0
= sinx=0 or 2cosx+1=0
. 1
= x=sin"'(0) or cosx=—_
4 1
= X=cCoS | ——
2
27 47T
= x=0,7 or X=mNS —
3 3

* period of sinx and cosx is 27
2z 4
-. general values of x=0+Qngz, 7+ 2nr, By +2n1 , Y +2n7x

% 47
=nmwy ?"‘2]’17[, ?4‘2”71'

So solution sets=3¥7} U{Z;[ + 2nﬂ'}U {437[ + 2n7[} where neZ.

Question # 14
Find the solution set; Sin4x—sin2x =cos3x
Solution sin4dx —sin2x =cos3x

dx+2x) . (4x—2x
2COS( 5 jsm( jzcos3x

2
2cos3x sinx—cos3x=0

cos3x(2sinx—1)=0
cos3x=0 or 2sinx—1=0

R

3x=cos'(0) , sin x = ;

3x=" 3 , x=sin"' (;j

U

272
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T T Sm
:>-x:7’7 ’ =

X=—,—
6 2 6 6

Since period of cos3x is 237[ and period of sinx is 27

T 2nw 1w 2nw T« Y4
. general values of x=—+—, —+ , —+2nw , —+2nw
6 3 2 3
) T 2nw T 2nw T Sx
So solution set =< — + —— U< =+ U=+ 2nr U~ +2n7r: where ne Z.
6 3 2 3 6 6

Question # 15

Find the solution set; Sinx+cos3x =cos5x

Solution sin x + cos3x =cosS5x

= sIinx=cos5x—cos3x

) ) [5x+3xj. [5x—3xj
= sinx=-2sin 5 sin 5

= sinx=-2sin4x sin x
= sinx+2sindx sinx=0
= sinx(1+2sin4x)=0
= sinx=0 or 14+ 2sindx=0
= x=sin"'(0) or sin4x = —; = 4x=sin"" (—;J
T 1lx T 1lx
= x=0,7 or 4x=—",—" = x=—, =
6 6 24 24
) ) ) ) ) ) . 2Tt
Since period of sinx is 27 and period of sindxis — = 5
T nx 1lx nxw
. general valuesof x=0+2n7 , 7+2n7 , —+—, —+—
24 2 24 2
T nx 11z nx
So solution set =42n7x T+2nw — — where neZ.
{ }U{ }U{24 Z}U{% 2}
Question # 16
Find the solution set; sin3x+sin2x+sinx=0
Solution sin3x+sin2x+sinx=0

= (sin3x+sinx)+sin2x=0

= 2sin(3x2+xjcos(3x2_xJ+sin2x=0

= 2sin2xcosx+sin2x=0

= sin2x(2cosx+1)=0

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

2x=sin"'(0) or cosx= —;
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= 2x=0, 7 or x=c0s_1(—;j

T 2w 4r
= x=0, — or X=—,—
2 3 3

Since period of sin2x is 227[ =7 and period of cosx is 27

-. general values of x=0+nr7 , 72[+n7£ , 23”+2n7[ , 437[+2n7z

S. Set—{nﬂ}U{ +nﬂ}U{237[+2nﬂ'}U{43”+2nﬂ} where neZ.

Question # 17
Find the solution set; sin7x—sinx =sin3x
Solution sin7x—sin x =sin3x
Tx+x) . (Tx—x )
= 2c0S sin =sin3x
2 2
= 2cos4xsin3x—sin3x=0
= sin3x(2cos4x—1)=0
= sin3x=0 or 2cos4x—1=0
= 3x=sin"'(0) or  cos4xx 5
= 3x=0, 7 or 4x 2% gos” (1 f,l
2 3 3
= x=0, r or _7
3 12712

o)
Since period of sin3x 18 ; and period of cos4x is 2:[ =72[

2nt W 2nw 0w m‘ 57r nw
. general values of \0\=0+— , —+—,

3 3 12 2 12 2
So S.setz{zgﬂ[}U{”+2m{}U{”+M}U{57z+m} where neZ.

3 3 12 2 12 2
Question # 18
Find the solution set; sinx+sin3x+sin5x=0
Solution

sinx+sin3x+sin5x=0
(sin5x+sin x) +sin3x=0

2sin[5x2+ xj . COS[SXZ_xJ +sin3x=0

2sin3x cos2x+sin3x=0
sin3x(2cos2x+1)=0
= sin3x=0 or 2cos2x+1=0

=
=
=
=
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= 3x=sin"'(0) or 2cos2x=-1 = 2x=COS‘1(_;j

= 3x=0, 7 or 2x=2—7r,4—”
3 3
V4 T 27
= x=0, - or X=—,
3 3 3
) ) ) .2 ) . 2
Since period of sin3x is By and period of cos2x is 7=7£
2nt T 2nw T« 27
-. general valuesof x=0+—, —+—, —+nr, —+nzw
3 3 3 3 3
2nr T 2nrw T 27
SSet=<—— U+ tUS " +nr U —— +nxr; where neZ
3 3 3 3 3
Question # 19
Find the solution set; sin@ +sin 36 +sin58 +sin78 =0
Solution sin@ +sin36 +sin560 +sin76 =0
= (sin76 +sin@)+(sin56 +5sin30) =0
. (760+86 70 -6 . (560+36 56 - 36
= 2sin CcoS + 2sin CcoS =0
2 2 2 2
= 2sin46 cos360 +2sin46 cosd =0
= 2sin46 (cos36+cosf)=0
= 2sin46 200s(36+6jcos(30_6j =0
2 2
= 4sin46 cos26 cosfd =0
= sin46 =0 or cos260 =0 or cos@ =0
= 46=sin"'(0) , 20=cos'(0) , B=cos™'(0)
= 40=0, 77 or 249:1,3—” or 9=£,3—ﬂ.
22 2 2
- 0=0,% o g=" "
4 4 4

Since period of sin48 is 2;1’ =72[, cos 20 1s 227[ =7 and cos@ i1s 27

. general values of t9=0+E , £+E , £+nﬂ' , 3—7r+nﬂ',£+2n7r,3—7z-+2nﬂ'
2 4 2 4 4 2 2

nrw T nw T kY4 T 3

Question # 20
Find the solution set; c0s@ + cos36 + cos560 +cos78 =0

Solution cos@ +cos38 +cos58+cos78 =0
= (cos76+cosf)+(cos56 +cos36)=0
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70+ 6 70 -6 56 + 36 56 - 36
2cos coS +2cos coS =0
2 2 2 2
2c0s46 cos30 +2cos46 cosd@ =0

2¢0s480 (cos36 +cos8) =0

2cos46 (2c0s(362+ 9) COS(302_ HD =0

4cos46 cos26 cosf =0
Now do yourself as above question.

O

If you found any error, submit at http://www.megalecture@gmail.com
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