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Trigonometric Equations

EXERCISE 17 PAGE; 608

Q. 1. Find the principal solutions of each of the following equations:

\ [F¥)

(i) sinx =

(i) cosx =

1D | = 12

(iii) tanx =3
(iv) cotx =+/3
(v) cosecx =2

2
B

Solution: To Find: Principal solution.

(vi) secx =

The solutions of a trigonometry equation for which 0 < x < 2 r is called
principal solution

(i) Given: ginx =_3_

Formula used: sin@ =sina = 8 =nn+ (-1)"a.n€ |

By using above formula, we have

. B
SHIX = =8l

— +(-1)"
X=Nn b
-~ E 3

PUtn:O=>X:OXH+'3TE{-l)D=>x:§
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F’utn:1=>x:1><n+§(-l)l=>x:1><n + (Dl x=r-3I==

& = . . 11 2
So principal solution is x= 7 and ?"

(ii) Given: cosx =

19| =

Formula used: cos@ =cosa = 8=2nmt+a.n€l

By using above formula, we have

cosX =— =CoSz =3 8=2nmta,nEl

19| =

L

Vhis 5m 71

51t
Putn:1=>x:2nig=>x:—,— 3
3 3 3 3

[?n > 2m So it is not include in principal solution]

RS Aggarwal Solutions for Class 11 Maths Chapter 17-
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So principal solution is x= - and 3

(iii) Given: tanx =3
Formula used: tanf =tana = 8=nnta,n€l

By using above formula, we have

tanx =+f3 =tan; = x=nn+ a,n€l

T
Putn:0=>x:nn+g =>x=§

‘ 41 4T
F’u’cn=1=>x=n+’3—r =>x=? =>x=?

o 0B A 8 i1 41
So principal solution is x= = and B
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We know that tan@ x coté = 1

So cotx =3 = tanx = V%

The formula used: tang =tana = 8=nn+a.n€/l
By using the above formula, we have

1 T
tanx:E:tang = 0=nm+ a,neEl
v

B
Putn:0=)x:nn+g =>ng

Vi
Putn=1=>x=1t+g =:»x:?Tt
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So principal solution is x= Z and —

(v) Given: cosec x =2

We know that cosecé x sing =1

So sinx :%

Formula used: sin@ =sina = 6 =nn+ (-1)"a,n€
By using above formula, we have

: 1 o JHE LS
sinx===sin- = 6 =nm +—(-1)"
2 6 6

Putn=0= 8 =0xm+(-1)°= e:%
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Putn=1= lexn+g{-l)1=> o=1xm+3(-Dt= p=n - ==

e : . T 5T
So principal solution is x= & and =

il

(vi) Given: sec x =
We know that sec x cosg =1

Socosx = ?

Formula used: cos@ =cosa = 8 =2nmt+a,n€El

By using the above formula, we have
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CORR. =2

SN by

:cos% = x=2nr+a, nel

i
Putn:0=>x:2nnig =>ng

11w 13n 1113
Putn:].:)X:ZT[iE:)X:—,—=)x:—,_
6 6 6 6 6

13 = - > % s >
[Tn > 2m So it is not include in principal solution]

5 A - i 11l
So principal solution is x= 7 and g~

Q. 2. Find the principal solutions of each of the following equations :

() sinx =

(ii) v2cosx +1=0
(iii) tan x = -1

(iv) 3 coseex +2=0
(V) tanx = —/3

(vi) 3secx +2=0

Solution: To Find: Principal solution.
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(i) Given: sinx g, =
-

Formula used: sinf =sina = 6 =na + (-1)"a,n€ |

By using above formula, we have

) —] . e _ . . F n
sinxX = — = -sin= = sin(m+ 2= sin— = x = nm +—(=d)"
- 6 6 6 6

e

Put n:O=>x:O><n+?(-1)0=;x:l_"

Putn=1=>x:1xn+7—:(-1)1=>x:1><1r+ 7?"(—1)1=:~x=rt—

Ek13 T

6 6
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So principal solution is x= = and —

(i) Given: 2 cosx +1=0 = cosx =

a1l

Formula used: cosg =cosa = 6 =2nm+a.n€El

By using above formula, we have

-1 3w
cosx——-—,:cosT = x=2nt+a neEl
v

3w
Putn:O=>X:2XOXn'i —3:1,_“=)X:T
5t 11w 5m 11T
Putn:1=>x:2nis—" M= — —ax=

4 4 4 4 4
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[T" > 2m So it is not include in principal solution]

i ¢ i . a 3m 5T
So principal solution is x= < and N

(iii) Given: tan x = -1
Formula used: tan@ =tana = 6=nn+a,n€l

By using above formula, we have
3n
tanx:-lztanT=>x:mr+ anel

3
Putn:0=)x:nn+%T“ =>sz
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F’utn=1=>x:n+3_n =S A =— = X=—
4 4 4

SLL ; ; 3 7
So principal solution is x= Y and vy

. " -2
(iv) Given: /3 cosecx +2 =0 = cosec x =

We know that cosecd X sing =1

&

Sosinx =2

[3¥]

Formula used: sing =sing = 8=nr + (-1)"a.n€

By using above formula, we have

Trigonometric Equations
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SiNX = sn—=>6—nn+—( 1)"

~I$

Putn:O=:ox:O><Tr+%ﬂ{-1)0=:¢x=43—1T

Put n= 1=>x—l><n'+—( 1)=>x—1><n+—( Hl = x= n_%ﬂ:;_“

[NOTE: == =21]
3 3

41 Sm
So principal solution is x= m and —

3
(v) Given: tan x = -3
Formula used: tang =tang = 6 =nan+a.n€l

By using above formula, we have
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2
tanx:-ﬁ:tan?n:»,x:mr+ a neE]

2T

Putn=0=x=nr+ 2?“ =)x:—3
21T 5t
Putn=l=>x———1[+? =)X:?

. - 2m 5T
So principal solution is x= e and .

(vi) Given: .\/gsecx +2=() = secx=

il

We know that sec@d x cosg =1
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Formula used: cos@ =cosa = 6 =2nr+a,n€l
By using the above formula, we have

v

51
COSX = :cos? = x=2nt+a, neEl

51

Putn:0=.~’x:2nni5?1T = x=—=
5T 7m 177 7 177
Putn=1=2x=2r+ =—-=X=— — = X=—,—
e 6 6 Y

X7 . X . N .
[Tn > 2m So it is not include in principal solution]

- - 5T 71
So principal solution is x= F and =y

RS Aggarwal Solutions for Class 11 Maths Chapter 17-

Trigonometric Equations

Q. 3. Find the general solution of each of the following equations:
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(i) sin 3x =0

T
(i) sin>> =0
2

T

(iii) sm| x+— |=0
\ =
(iv) cos 2x=0
5
(V) cos==0
2
(vi) cos x+£):0
10,
(vii) tan 2x =0
(Wth13x+E}=O
6
(ix) tan 2X—E}=0
. 4

Solution: To Find: General solution.

[NOTE: A solution of a trigonometry equation generalized by means of periodicity, is
known as general solution]

(i) Given: sin 3x =0

Formulaused:sin9=0= 0=n" nS/

By using above formula, we have
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nmw
sin 3x =0 =3x=nx =r«x:?wherenef

oo g nm
So general solution is x= " where n € |
v 2 . 3%
(ii) Given: sin—-= 0
Formula used: sinf=0= @ =nn,nel

By using above formula, we have

v DA 2nm
sm?=0=> %znn = X =——where ne

3

i 5 2nm
So general solution is x= & wheren €|
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san - " . E —
(iii) Given: sm(x ¥ 5) 0
Formula used: sinf=0= 86 =nm,n€ |

By using the above formula, we have

- T T T
sun(x+ —)=0=> X+ g =nm = X=nnw-—wherene€ |

5 5
o T
So general solution is x= nm - E where n € |
(iv) Given: cos 2x =0
i

Formula used: cosf=0= 6 = (2n+1)-2-, nel

By using above formula, we have
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T T
cos 2x=0=> 2x = (2n+1); = X = (2n+1); where n €|
T
So general solution is x= (2n+1)z where n €|
5 Sx
(v) Given: cos P 0

T
Formula used: cos8=0= 0 = (2n+1)5. nel

By using the above formula, we have

cos = § = e (2n+1); =y X = (2n+1)§ wheren € |

T
So general solution is x= (2n+1)§ where n € |
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W i A
(vi) Given: cos (x + E) =0
T
Formula used: cos8=0= 6 = (2n+1);, nel
By using the above formula, we have

;W T i : n T B 2n
cos(x+ ﬁ)—0=> &+ 10—(2n+1)2 =>x—(2n+1)2-10 =5 %= nm + 5

wheren € |

— 2m
So general solution is x= nm + ? where n € |

(vii) Given: tan 2x =0

Formula used:tang=0= @=nm.nel
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Formula used:tang=0= #=nw.nel

By using above formula, we have

nmw
tan 2x=0= 2x=nm =>x=?wherenel

g nmw
So general solution is x=— where n € |

(viii) Given: tan (3x+ 6) 0
Formula used:tan6=0= 8 =nm,.n€l

By using above formula, we have
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nt T
= X =—-—wheren€ |
18

tan(3x+ E):0=:~ 3x+%:nn = 3x=nm -
3

6

SE

; : nr T
So general solution is x = 2 E where n € |

(ix) Given: tan (2x— g) =1

Formula used:tan6=0= 8 =nm,n €|

By using above formula, we have

T T
tan(Zx—E):O=> 2x—%:n1r=>2x:mr-— =>X:E+—wheren€!
4 4 2 8

. . nr T
So general solutionis x = "N + g wherene |

Q. 4. Find the general solution of each of the following equations:

B

fii) G x =%

‘"') S€CX = \/5

Solution: To Find: General solution.
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(i) Given: sin x .
2

Formula used: sin@ =sina = 6 =nn + (-1)"a,n€ |

By using above formula, we have

: . I’ T
smx:ﬁzsm— == x=nx+(-1)".—=
2 3 3

2 T
So general solution is x = nm + (-1)" o where n€ |
(ii) Given:cos x =1
Formula used: cosg =cosa = 6 =2nmr+a.n€l

By using above formula, we have

Trigonometric Equations
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cos x = 1=cos(0°) = x=2nm, n€ |

So general solution is x = 2nwr where n € |
(iii) Given: sec x =+/2

We know that sec8 x cosg =1

1
SO cosxX =—=
V2

Formula used: cosg =cosag = 8 =2nr+ta,nel

By using above formula, we have
1 T
COSX = ——=C0$— =>X=2nm+5,nN€E|
V2 4 4
So general solutionisx = 2nm + g where n € |
Q. 5. Find the general solution of each of the following equations:

(i) cosx = =
5

(ii) cosecx = —/2

(iii) tan x = -1

Solution: To Find: General solution.
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Formula used: cos@ =cosa = 6 =2nr+a.n€l
By using above formula, we have

-1 T T 2w B 2w
oS M= = cos(g}-cos(n 3)-cos(3)=>x-2nni?.n€!

So general solution is x = 2nm + 2?" where n € |

(ii) Given: cosec x = —/2

We know that cosec x sinf =1

50 sinx = E
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Formula used: sinf@ =sina = 8=nr + (-1)"a,n€

By using above formula, we have

sinx = sinsn x=nm+ (-1)" i
— i —_— => —_ - . —
V2 4 4

R il 5
So general solution is x = nr + (-1)". anhere nel

(ili) Given: tan x = -1
Formula used: tang =tana = @é=nr+a,nel
By using above formula, we have

31
tanxz-lztanT:x:nn+¥,nei

So the general solution is x = nir + 3—475 where n € |

RS Aggarwal Solutions for Class 11 Maths Chapter 17-

Trigonometric Equations

Q. 6. Find the general solution of each of the following equations:

(i) sin2x = —
2
- R |
(ii) cos3x—ﬁ
2

(iii) tmf__f.= 3
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Solution: To Find: General solution.

(i) Given: sin 2x :i

Formula used: siné =sina = 8=nn+ (-1)"a,n€ |

By using above formula, we have

4 1 y I bid nm T
sin2x===sin— =>2x=nn+(-1)".— =2x=—%(-1)".—,n€e|
2 6 6 2 T2

. - nim T
So general solution is x = -;- + (-1)". o where n € |

P— _
(ii) Given: cos 3x = 3

Formula used: cosg =cosa = 8 =2nt+a,.ne€El



WWW.Cdllgl'OSS.COl]]

EDUGROSS

WIS DOMISING KNOWLEDGE RS Aggarwal Solutions for Class 11 Maths Chapter 17-
Trigonometric Equations

By using above formula, we have

1 T r
cos 3x=—=cos(—) = 3x=2nm+ 2> = x=""4+ % ne|
V2 4 4 3 4B

=g 2 :
So the general solution is x = % + 1”—2 where n € |
po— 2
(iii) Given: tan ?x =3

Formula used:tan@ =tana = 6 =nr+a.n€|

By using above formula, we have

2% T K 3nmt T
tan 22 = V3=tan—s -+ s =wx=2""42 nel
3 3 3 3 2

So general solution is x :(3n+1)§ wheren€ |

Q. 7. Find the general solution of each of the following equations:

(i) sec 3x = -2
(i) cot 4x = -1

(iii) cosec3x =

@b

Solution: To Find: General solution.

(i) Given: sec 3x = -2
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We know that sec x cos8 =1
=1
S0 cos Ix= =S

Formula used: cosg =cosa = 6 =2nmr+a.nel

By using above formula, we have

—1 T T 27 21 2nmt 21
Cos 3x=—=-coS—=CoS|T — —]=cos— = 3Ix=2ng+5- = X=—+ —,

2 3 3 3 3 3 9
nel

G 2 27
So the general solution is x = % - r wheren €|
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(ii) Given: cot 4x =-1

We know that tané x cotgd = 1

Sotan4x=-1

Formula used:tang =tang = 8=nrt+a.n€el

By using above formula, we have

3w nim 3n
tan 4x = -1=tan— =:.4x=nn+3—“ = X=—+4 — NE|
4 4 4 16

So general solution is x = (4n+3)1“—6 where n €|
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(iii) Given: cosec 3x = &

V3
We know that cosecd x sing =1

-3
2

So sin 3x =

Formula used: sin@ =sina = 8=na+ (-1)".a,n€l
By using above formula, we have

' g - 4 nm 4
sin 3le§:sm—7r =3 3xE mr+(-1)”.—:'r =>x:—+(-l)”.—”,nef
2 3 3 3 9

" : nm 4
So general solution is x A= + (-1)". e where n € |

Q. 8. Find the general solution of each of the following equations:
(i) 4cos? x =1

(ii) 4sin?x-3=0

(iii) tan2 x = 1

Solution: To Find: General solution.
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(i) Given: 4cosZx =1 = cos?x = (%)

T
A COS2 X= COSZE

2

Formula used: cos?6 = cos?a = 6=nt + @ ,n€ |

By using the above formula, we have

X
1
=
=
[+
wlA
=
m

. § ™
So the general solution is x = nx 3 wheren€|

2 3 o

(ii) Given: 4sin’x -3 =0=>sin’x = i sin u
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s sin? x = sin’—

2

Formula used: sin‘g =sin‘a = 6=nr + a.n€El

By using the above formula, we have

So the general solution is x = nx i% where n€ |

2 2%

(i) Given: tan? x = 1 = tan“ x=tan >

2 ar

+

s tan“e x =tan

The formula used: tand = tana = 6=nm + a,n€ |

By using the above formula, we have

=

So the general solution is x = nm -_Fg where n € |
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> - nm 4m
So general solution is x e +(-1)". = wheren e |

Q. 9. Find the general solution of each of the following equations:

(i) cos 3x = cos 2x
(ii) cos 5x = sin 3x
(iii) cos mx = sin nx

Solution: To Find: General solution.

G ) _ g

(i) Given: cos 3x = cos 2x = cos 3x -cos 2x =0 = ZSmT sin—- =

[NOTE:cos C-cos D = 96inCHD) (GG ]

(5%) (x) _

So, sin—==0 or sin—=

2 2
Formula used: sinf =0= 8 =nm,n €|
(i") = nmor (2) = mmwheren, me |

x =2 nm/5 or x=2mm wheren, m € |

So general solution is x = 2 nt/5 or x = 2mm wheren, m € |
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(ii) Given: cos 5x = sin 3x = cos 5x = cos(; — 3x)

Formula used: cos@ =cosa = 86 =2nt+a,n€El
By using the above formula, we have

_ m _ m
bx =2nmw + (5— 3x) or bx = 2 — (5— 3x)

8x:2n1r+12—ror2x:2nn—z

2
nmw 14 T
XxX=—+ —orx=nw — - wherengel
4 " 16 4
s B nmw m T
So general solution isx=""+ Teorx=nm — therene!

& . s
(iii) Given: cos mx = sin nx = cos Mx = cos(; — nx)

Formulaused: cos@=cosa = 8 =2km +a,kel
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By using the above formula, we have

mx = 2km + (;—r— nx) or bx = 2k — (g—— nx)

(m+n)x = 2km + % or (m-n)x = 2km — —;E
2k T 2k m

M= + OF: X = + where k € |
(m+n) 2(m+n) {m—n) 2(m—n)

(4k+1)m (4k—1)m
b o — 7 ) 1. G ——
2(m+n) 2(m—n)

where k €|

(4k+1)m (4k—1)m
W=

2(m+n) 2(m—n)

So the general solution is x = where k € |

Q. 10. Find the general solution of each of the following equations:
sin x =tan x

Solution: To Find: General solution.

Given: sin x = tan x = sin X = sin X + COS X

So sinx =0 or cos x =1 = cos(0)

Formulaused: sinf=0= 6 =nm,n€landcosgd =cosa = #=2knt+a. kel

x = nmor X = 2kmr wheren, ke !

So general solution is x =nm or x = 2kmwr where n, k € |
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Q. 11. Find the general solution of each of the following equations:
4sinxcos x + 2sinx+2cos x+1=0

Solution: To Find: General solution.

Given: 4sin x cos x + 2sin x + 2cos x+ 1 =0 = 2sin x (2cos x + 1) + 2cos x+1=0

So (2cosx+ 1) (2sinx+1)=0

2m . -1 . 7
COS X =— =Co8(—) OF sin X =—=8In—
2 3 2 6

Formula used: cosg =cosa = 08 =2nr+ aorsing =sina = 6=mr + (-1)"a
where nme |

x:ZnHi%’rorx:mn+(-l)m.?wheren.mel

So the general solution is x =2ng + 2?" orx=mm+ (-1)™ .% where n, m € |

Q. 12. Find the general solution of each of the following equations:
sec? 2x = 1- tan 2x
Solution: To Find: General solution.

Given: sec? 2x = 1- tan 2x = 1 + tan?2x+ tan 2x = 1 = tan 2x (1+tan 2x) =0
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3
So,tan 2x =0 or tan 2x=-1 =tan (T”)

Formulaused::tang=0 = @é=nm.nelandtangd=tana = 6=kn+a, kel

By using above formula, we have

nm k 3
Zx:nnoer:kniﬂ:x:—orx:_"+_"
" 2 ¥ =

. . nm
So the general solution is x Py oF %= kz—" + 3?” wheren, ke |

Q. 13. Find the general solution of each of the following equations:
tan®x -3tanx =0

Solution: To Find: General solution.

Given: tan® x — 3tan x = 0 = tan x(tan? x — 3) = 0 = tan x = 0 or tanx = +v/3
T 2m

= tan x=0or tanx = tan(;) ortan x = tan(?)

= Formulaused:tang=0= g =nm.nel,tang =tana = 6=kn+a,kel

™ 2
Sox:nnorx:kn+;orx:pn+?"where nk,pel

i 3 2
r u isx=nmorx=km+=orx=pn+-=wheren, k, pel
So general solution is ni o k g :
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Q. 14. Find the general solution of each of the following equations:
sinx +sin3x +sin5x=0
Solution: To Find: General solution.

Given: sin x + sin 3x + sin 5x = 0 = sin 3x + 2sin 3x cos 2x= 0 = sin 3x (1 + 2cos 2x) =
0

[NOTE: sin C + sin D = 2sin (C+D)/2 x cos (C-D)/2]

’ 1 & 21
= sin 3x =0 or cos 2x = a = cos(?)

Formula used: sinf=0= 6 =nm,n€l cosfd =cosa = 6=2knt+ta.kel

nm
=>3x:nnor2x:2kni23—”:x:?orx:knigwhere nk el

s & nm
So general solution is x = Fla. km + gwhere n k, el

Q. 15. Find the general solution of each of the following equations:
sin x tan x — 1 =tan x — sin x
Solution: To Find: General solution.

Given: sin xtan x — 1 =tan x —sin x = sin x(fan x + 1) =tan x + 1
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Sosinx=1=sin (g) ortanx=-1= tan(i—")

Formula used: sing =sina = 8 =nr+ (-1)"a.nelandtang =tana = 6=k
nta,kel

w
=>x=mr+(-1)";orx=kni343wheren,kel

o g 3
So general solution is x = nm + (-1)" 5 Orx= ktt if where n, k, €/

Q. 16. Find the general solution of each of the following equations:
cosx +sinx=1

Solution: To Find: General solution.

s 3 1 T
Given: cos x + sin x = 1 = cos(x - =) = — = cos —
£ W2 4

[divide /2 on both sides and cos(x-y) = cos x cos y - sin x sin y]

Formula used: cos@ =cosa = 8 =2kn+a, k€l

T

T T
_+_
-+

w
=>x-1=2kni 7

m T . E . -
=>X—2k1tiz+4 =>x—2kn+z+4or=>x-2kn

=>x=2k1r+'—;orx=2k1r

. . T
So general solution is x = 2nm + 7 or x = 2nw where n € |
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Q. 17. Find the general solution of each of the following equations:
cos X —sinx = -1

Solution: To Find: General solution.

. . =1
Given: cos x - sin X = 1 = cos(x +§) =— =(C0S —

V2 <

[divide /2 on both sides and cos(x-y) = cos x cos y - sin X sin y]
Sosinx=0orcosx=0

Formula used: cos@ =cosa = 8=2knta, k€|

3

3 T 3m T
n— X F2AGrp o= %= 2kgy -2 -
4 T 4 %%

4

3

X+ e s
=

&3

=2kg+=— = x=2kn +

|

=>x:2kn-norx:2knr+g

So general solution is x = 2nm + g or x=(2n-1)mr wheren e |

Q. 18. Find the general solution of each of the following equations:

V3 cos x+sinx=1

Answer : To Find: General solution.
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T T 51
Given: V3 cos x +sinx =1 = cos (x - Z) = % = cos(;) or cos(?)

[Divide v2 on both sides and cos(x-y) = cos x cos y - sin x sin y]
Formula used: cosg =cosa = 8=2nn+a

By using above formula, we have

T
=X - :Znni§ =3 X = 2N

NE
[
W=
+
N

T T
=>x:2nn+;orx:ZmT»EWhereneI

So general solution is x = 2nx + - or x = 2nx - — where n € |

Q. 19. Find the general solution of each of the following equations:
2tanx-cotx+1=0
Solution: To Find: General solution.

Given: 2tan x—cotx +1=0 = 2tan?x — 1 + tan x = 0 = 2tan?x — 1 + 2tan x — tanx =
0 = 2tanx(tanx +1) — (1+ tanx) =0
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= (2tanx-1) (1+ tanx) = 0 = tan x :iz tan"li ortanx=-1= tan%

Formula used: tanf =tana = 6=nn+a,nel

x:nn+tan_1% orx=nmg+ ST"

So the general solution is x = nir + tan—1% orx=nm+ 37” wheren €|
Q. 20. Find the general solution of each of the following equations:
sin x tan x —1 =tan x — sin x

Solution: To Find: General solution.

Given: sin xtan x— 1 =tan x — sin x = sin x(tan x + 1) =tan x + 1

3_:1

4

Sosinx=1=sin (g) ortan x=-1=tan(~)

Formula used: sing@ =sing = 8=nx + (-1)"a,.neland tang =tana = 6=k
n+a,kel

T 3
=>x=mt+(-1)”;orx:k1r+7"wheren.kef

. m
So general solution is x = nz + (-1)" sl km + 3{ wheren, k € |

Q. 21. Find the general solution of each of the following equations:
cot x + tan x = 2 cosec x

Solution: To Find: General solution.
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Given: cot x + tan x = 2 cosec X = c0os2x + sin?x = 2 sinx cosx cosec X = 1 = sin 2x
cosec X

=» COSeC 2X = cosecx = sin X = sin 2x =» sin X = 2 sin x cos x = sin x = 0 or cos

1
¥=2=cp
= ()

Formula used: sinf = 0= 8 = nm, cosf =cosa = 8 = 2

By using above formula, we have

X=NEOrx= 2m7ri’§twhere nm |

. s mw
So general solution is x = nw or x = 2mn + gwhere n, me |



