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Class 11 Maths NCERT Solutions Chapter - 3

Trigonometric Functions Class 11

Chapter 3 Trigonometric Functions Exercise 3.1, 3.2, 3.3, 3.4, miscellaneous Solutions

Exercise 3.1 : Solutions of Questions on Page Number : 54

Ql:
Find the radian measures corresponding to the following degree measures:

(i) 25° (ii) - 47° 30" (iii) 240° (iv) 520°

Answer :
(i) 25°

We know that 180° = 11 radian

T . , Sm .
25% = ——» 25 radian = — radian

(ii) - 47° 30"
1

—47—
- 47°30' = 2 degree [1° = 60]
_-95

2 degree
Since 180° = 1 radian
-95 T (95 : -19 ) 19 .
deg ree = —=| —— | radian = JTI: radian = n radian
2 180 6= 72

. -19 .
L =477 30" = ——x radian
72

(iii) 240°
We know that 180° = 11 radian
P . 4 .
S240°% = —— = 240 radian = - radian
180 3
(iv) 520°
We know that 180° = 11 radian

1 _ . 26 .
SA20P = T x% 5320 radian = % radian



Q2:

Find the degree measures corresponding to the following radian measures

(Usen=£}
. 1)

i M Gy-aqiy ST v T
16 3 6

Answer :

@ 11

16
We know that 1 radian = 180°

11 . 180 11 45=11
o— radain =——x— degree =
16 n 16

deg ree
x4 g

_45><]]><?

315
degree =—— degn
e egree < egree

3
=39= degree
8

3 . .
=394 xsﬁﬂ min utes [lﬂ = 6{]']

1 .
=394 22 E min utes
=39°22'30" [1'=60"]
(i) - 4
We know that 1T radian = 180°

. 180x7(—4
—4rad1an_@x{—4} dcgrec_x—{} deg ree
n
_252
= -ISI-D deg rcc:—EZ'?ﬁ degree
——229°+$ min utes [1°=60"]
-

=—229°+35 +ﬁ min utes

=—229°5'27" [1'=60"]
(iii) ELd

3

We know that 1T radian = 180°



51 180 5=m

So—radian = ——x-— degree =300°
b1
v I®
6
We know that 1T radian = 180°
.'.?—Hrad:im'n = @xT—ﬂ: 210°
m
Q3:

A wheel makes 360 revolutions in one minute. Through how many radians does it turn in one second?

Answer :

Number of revolutions made by the wheel in 1 minute = 360
360
60

~Number of revolutions made by the wheel in 1 second = &

In one complete revolution, the wheel turns an angle of 21 radian.

Hence, in 6 complete revolutions, it will turn an angle of 6 x 21 radian, i.e.,
12 11 radian

Thus, in one second, the wheel turns an angle of 121 radian.

Q4:

Find the degree measure of the angle subtended at the centre of a circle of radius 100 cm by an arc of length

22cm (Usa E:E
T .

Answer :

We know that in a circle of radius r unit, if an arc of length | unit subtends an angle 6 radian at the centre, then

o=_
r

Therefore, forr = 100 cm, | = 22 cm, we have

22 . |80 22 180x T =22

0 =— radian=—x— degree=——— degree
100 100 2= 100
126

0 dcgrcn::]E% degree =12°36"  [1°=60"]

Thus, the required angle is 12°36'.



Q5:

In a circle of diameter 40 cm, the length of a chord is 20 cm. Find the length of minor arc of the chord.

Answer :

Diameter of the circle = 40 cm

40
~Radius (r) of the circle = — ¢m = 20 cm
7

i

Let AB be a chord (length = 20 cm) of the circle.

In AOAB, OA = OB = Radius of circle = 20 cm
Also, AB =20cm

Thus, AOAB is an equilateral triangle.

T .
~0=60°= — radian

We know that in a circle of radius r unit, if an arc of length | unit subtends an angle 6 radian at the centre, then & = —
¥

]
)

=

=

=—=AB=— ctm
20 3

20m

Thus, the length of the minor arc of the chord is T cm |

Q6 :

If in two circles, arcs of the same length subtend angles 60° and 75° at the centre, find the ratio of their radii.

Answer :

Let the radii of the two circles be #; and 5. Let an arc of length | subtend an angle of 60° at the centre of the circle of

radiusr,, while let an arc of length | subtend an angle of 75° at the centre of the circle of radius r..



18 . Sm .
Now, 60° = 3 radian and 75° = l_ radian
We know that in a circle of radius r unit, if an arc of length | unit subtends an angle 6 radian at the centre, then
[
F=—orl=rf
I
foRT i
=" and /==
12
ne o F:DFE
3 12
"3
===
4
= i >
r, 4

Thus, the ratio of the radii is 5:4.

Q7 :

Find the angle in radian though which a pendulum swings if its length is 75 cm and the tip describes an arc
of length

(i) 10 cm (ii) 15 cm (iii) 21 cm

Answer :

[
We know that in a circle of radius r unit, if an arc of length | unit subtends an angle 8 radian at the centre, then # = —
r

Itis given thatr =75 cm
(i) Here, | =10 cm
10 2

# = — radian = — radian
15

(i) Here, I =15 cm
1 . 1 ;

# = — radian = — radian
75

(i) Here, 1 =21 cm

-
# = — radian = — radian



Exercise 3.2 : Solutions of Questions on Page Number : 63

Ql:
Find the values of other five trigonometric functions if ¢psx =—=—, X lies in third quadrant.
Answer :
|
COS Y = =——
1 1
SeCxX = =—=—2

a ¥ 2
sin“x+cos" x=1
=sinx=1-cos’ x

. 1
=s5in" xr=1 —[——

-
-

b2
—

1

w2
=s5n xr=1-—=

|

. 3
:"*5111.1’=iT

Since x lies in the 3" quadrant, the value of sin x will be negative.

V3

Ssiny=-———
COSECY = ! = I = —i
~ sinx NE) J3
2
3
- 9
fanx = sIn ¥ = = \'IIE
COs X 3 1
)
| |
coly = =

tan x E



Q2:

Find the values of other five trigonometric functions if g v == , x lies in second quadrant.

Answer :

siny=—

.2 2
sin” x+cos x=1

—cos’ x=1-sin’x

i 3
ﬁcos‘rzl—[—]
3

3 9
—cos x=1-
25
= 08T X =
4
= CO5 X :i:

Since x lies in the 2™ quadrant, the value of cos x will be negative

SCOSY = ——
secx = 1 __1 __.3
COS ¥ [_4] 4
)
3
5in X 5 3
tan x = ==
Cos X _4] 4
3
1 4
cotx = =——
tan x 3
Q3:

Find the values of other five trigonometric functions if cotx = E , X lies in third quadrant.



Answer

3
coty =—

1 1 4
tan x = = — e —
3

cot x 3
4

1+ tan” x = sec” x

=14+ —| =sec’ x
3
16 .
= ]4+—=s8ec x
9
25 -\
= —=58gc" ¥
]
==gecy=%—
3

Since x lies in the 3" quadrant, the value of sec x will be negative.

Ssecx=——
1 1 3
COsY = =———=—=
secx N 3 5
3
s5in x
lanx =
s X
4 . sinx
3



Q4:
Find the values of other five trigonometric functions if Sgcx = ? , X lies in fourth quadrant.

Answer

Secy=—

I |
COSX=——=—r=—

secx (13 13
3

P 5
sin"x+cos  x=1

—sin x=1-cos’ x
., (5 ’
=sin"x=1—-| —
13
. 1 25 144
=sm y=l-—=—
169 169
:>5inx=i]—
13

Since x lies in the 4™ quadrant, the value of sin x will be negative.

12
Ssiny=——

1 1 13
COSECY = —— = ———— =

sinx [_12] 12
13

—-12
sinx_[ 13 ]_ 12

lanx = = -
COS X 5 ) 5
13
1 5
cotx = = ==—
tanx [ 12 12
5
Q5:
Find the values of other five trigonometric functions if tan x =—=— | x lies in second quadrant.
Answer :

fanxy =——



I 12

ity =——=—oo--—=——

tanx [ 5 3
12

1+tan” x =sec’ x
SR
= ]l+|——| =sC" X
12
25 .
= |+ —=5eC"x
144
169 s
= e—— = 5e0 X
144
13
—secy=+—
12

Since x lies in the 2™ quadrant, the value of sec x will be negative.

13
Sec X = ]2
| 12
Cosy=——= =——
S8C Y _13 13
12
sin x
fanx =
COs X
5 3 sinx
|2_[_|2]
13
[ 5] [ 12y 5
—snxyx=s| — x| — |=—
12 IBJ 13
| | 13
COSECcy = ==
sinx 5] 5
13
Q6:

Find the value of the trigonometric function sin 765°

Answer :

It is known that the values of sin x repeat after an interval of 21T or 360°.

.8in765° =sin (2x360°+45°) =sin45° = —

f:.h—'



Q7 :

Find the value of the trigonometric function cosec (-1410°)

Answer :
It is known that the values of cosec x repeat after an interval of 21T or 360°.
~.cosec (—1410°) = cosec(—1410°+4x360°)
=cosec (—1410°+1440°)

=cosec3(® =2

Q8:

. . ) ) 191
Find the value of the trigonometric function tan ——

Answer :

It isknown that the values of tan x repeat after an interval of  or 180°.

8] )
taanﬂztanﬁ]:n: :tan[fm+gjz tangz tan 60° = /3

J fu

Q9 :

. 11x
Find the value of the trigonometric function Sm(——

Answer :

It is known that the values of sin x repeat after an interval of 21T or 360°.

s.8in = =51n[—£+2x2u =5i|1[E =£
3 3 3 2

Q10:

15m
Find the value of the trigonometric function cnt[—TJ



Answer

It is known that the values of cot x repeat after an interval of  or 180°.

A i i
cocot _m J= DDtL—L—T[+4‘.II] —cot X =]
4 | 4 4

Exercise 3.3 : Solutions of Questions on Page Number : 73
Ql:

-

. 27 5 TC S I
5N — 4+ 08" ——tan” —
3 4 2

Answer

=

. 2T 2T 4
L.H.S. = 81N~ —+ 08 —=tan~ —

B

Q2:

. 2T ,Im L m
Provethat 2sin” —+cosec” —cos —=

3
i 2
Answer :

. - T L Im . T
LH.S. = 2sin” E+ COsec” —Ccos” —



2 3

oa) v )
o] [

()

1 4 1 3

=4 == -|-|=_

2 4 2 2

=R.HS.

Q3:
4 T Smo . L.

Prove that cot™ —+cosec—+3tan" — =6
§] i} §]

Answer :

5 T STE - -+ T
L.H.S. = cot” E +cosec—+ 3tan” —

- (V3) +msec[n—g]+3[%]:
|

:3+cn.~;ecE+3x—
6 3

=3+2+1=6
=R.HS

Q4

M 1311 + I o
Prove that Qsm‘T+2cns‘—+25£‘c2—:lﬂ

Answer :

' 2 3 .l 1
LH.S= 251n‘—TE+ 2c¢13‘£+25ec' ki
4 4 3



g{[z]}[%]z{z}

=2{sin§}-+2xé+8

:l[é] +1+8
=1+1+8

=10

=R.HS

Q5:
Find the value of:
(i) sin 75°

(ii) tan 15°

Answer :
(i) sin 75° = sin (45° + 30°)
= sin 45° cos 30° + cos 45° sin 30°

[sin (x +y) =sin x cos y + c0s X sin y]

(= HER
_ \ﬁ 1 B+l
22 22 22

(ii) tan 15° = tan (45° - 30°)




| +tanxtan v
-X
4

[mn{x—y}:

S — T
4

PER
I

I+ tan 457 tan 30°

_ tan45°—tan30°

Q6 :

—
I+ —— ==
{x\]ﬁ -
.ﬂ “v.d _
" n_4 b
. .frr-|1|..
\ﬂ! _ ,r_|k | —
=
Bl = = | _ _..._n
{ "t _ i - z
= 7 Bl o = %
w I A e 5 T
\lﬂrf_|_.|{|, Z ;7 3
- S +.H
_n_4 + 8 = A
— *
= e T2
} B _ L % Z
L D -
_ z — + now
2 - —~ 0
Rl — 7 ———~ = =
— “ T | :
& _ _ ki< 2
31 L
T 8 Tz & B =
Bl o ° e e
s
— - [
I A A

1

2
=R.HS



Q7 :

m
tan ( —+ x] I 2
Prove that: 4 = [ +ianx ]

T ] | —tan x
tan| ——x
4
Answer :
tan A 4+tan B tan A —tan B
It is k that tan{A+B)=—— and tan({A-B)=—M8MM
'S Known tha [ } |—tan Atan B { ) | +tan Atan B

[ x
tanE+ tan x

n T 1+ tan x
tan| —+x l—tan—tanx P 1 L2
~LH.S. = 4 =r‘§ 4 §= |- tanx =[ +tan.\] =R.H.5.
tan(E—x] wan ™ _ tan x [l—tan.\.] ] - tan x
4 4 I +tanx
I+Lannlanx
\ 4 g

Q8 :
Prove that COS{‘J‘L’+K}CGS{—)§} =(:||:!'Lj X
. n
sin (7 —X}C(}s(—+x]
2
Answer :
L HS - cos(m+x)cos(—x)

sin(m - x]cus[%+ x]

_ [~cosx][cosx]

~ (sinx)(-sinx)

2
=205 X

—sin’ x
=cot” x
=R.HS.



Q9:

mﬂ[%ﬂ +x]-::05{2;|r ; 1-}{@(32_"’ : x] Feot (21 +_r}j| -1

Answer :

CGS[E +x]ms{2n +x}|:cut [B—E- xj+mt (2m+ x}:|
2 2

LHS. =

= sin x cos x[tan x+ cot x|

) sinx  Cosx
=SINXCO8X +

COsX sinx
M * a3
) Sin° x+cos” x
=(sinxcosx)| ————
Sin xcosx
=1=RHS.

Q10:

Prove that sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)X = coS X

Answer :

L.H.S. =sin (n + 1)x sin(n + 2)x + cos (n + 1)x cos(n + 2)x
:%[Exin (n+1)xsin (n +2)x+2cos(n+1)xcos(n +2) :-;:I

| |cos{(n+])x—[n+2)x}—cos{[n+l]x +(n+2)x} }

2 +cos[[n+ I)x +{n+2}x}+cos[[n+l}x—{n +2]:~:}

2

.+ —2sin Asin B = cos(A + B) —cos(A - B)

2cos AcosB=cos(A +B)+cos(A-B)
:%x ZCGS{(H +1)x —(n +2}x}

=cos(-x)=cosx =R.HS,



Q11: Prove that
[311: ] 3n ] .
cos| —+ X |—cos| ——x |=—+2sinXx
4 4

Answer :

Itis known that cos A —cosB = —Esin[A;B].Siﬂ[A_B]

2
[Jn: ] [311: ]
cos| —+x |—cos| ——x
“LHS. = 4 4

=-2 sin[ﬂ]sin X
4
==-2sin [R—Ejsin X
4
=—2sin Esin he
4

-—Ex]—xsinw
-ﬁ )

=—\Esinx

=R.HS.

Ql12:

Prove that sin? 6x - sin? 4x = sin 2x sin 10x

Answer :

It is known

sinA+sinB = 25i|1[ﬂ+

that

~L.H.S. = sin%6x - sin® 4x

B cos A-B . sinA—sinB=2cos A+DB sin A-B
2 2 2
= (sin 6x + sin 4x) (sin 6x - sin 4x)

|:., . [6x+4x] _ [6}.‘—4ij||: [6.\;+4x] . [5}&—4:-;I|
=| 2sin COs 2cos .8in
2 2 2 2




= (2 sin 5x cos x) (2 cos 5x sin x)
= (2 sin 5x cos 5x) (2 sin x cos X)
= sin 10x sin 2x

=R.H.S.

Q13:

Prove that cos? 2x - cos? 6x = sin 4x sin 8x

Answer :

It is known that

cosA+cosB= Ecﬂs[ﬁjﬁ)cos[h_ﬁ

~L.H.S. = cos’® 2x - cos® 6x= (COS 2x + cos 6X) (COoS 2X - 6X)

2% +6x 2x —6x [ 2x+6x) . (2x—6x)
=| 2cos Cos =2sin 5in
2 2 2 2

= I:E cos dx cos (—2?{}][—2 sindx Hin{—lx]]

= [2 cos 4x cos 2x] [-2 sin 4x (- sin 2x)]
= (2 sin 4x cos 4x) (2 sin 2x cos 2x)
= sin 8x sin 4x

=R.H.S.

Ql4:

Prove that sin 2x + 2sin 4x + sin 6x = 4cos” X sin 4x

Answer :
L.H.S. = sin 2x + 2 sin 4x + sin 6x

= [sin 2x + sin 6x] + 2 sin 4x

= ain (2125 [ 255)] 2 4

8 e 427

= 2 sin 4x cos (- 2x) + 2 sin 4x

sinAd+sind = Esin[

A-B

]* cosA—cosB=-2 sin(ﬁ!i+

o

2

)



= 2 sin 4x cos 2x + 2 sin 4x
=2 sin 4x (cos 2x + 1)
=2sin4x (2cos’x-1+1)=
2 sin 4x (2 cos’ x)

= 4c0s® X sin 4x

=R.H.S.

Q15

Prove that cot 4x (sin 5x + sin 3x) = cot X (sin 5x - sin 3x)

Answer :

L.H.S = cot 4x (sin 5x + sin 3x)

__ cosdx . Sx +3x Sx —3x
T sin 4x [25111[ 2 )COS[ 2 )]

['-'sin!—k + =10 B =Esin[A;H )cos[A;HJ]

= ﬁ) [25in4rcosr]
sin dx

= 2 cos 4x cos X

R.H.S. = cot x (sin 5x - sin 3x)

(Sx+3x ). [ 5x-3x
lcosL 5 sin >
\

) ) "A+BY . (A-B"
{.-smh—smﬂzicns[ :Jsm( 5 ]}
& ,

_ COSX

sinx

b,

LR
sinx

[2 cos4xsinx]

= 2 C0S 4X. CoS X

L.H.S.=R.H.S.
Q16:

cos9x —cosSx sin 2x
Prove that =-

sinl7x —sin3x cos10x



Answer :

It is known that

cosA—cosB= —ZSiH[A-'_

ALHg= COS Ox —cos5x

B sin ﬂ], sinA —sinB =2cos A+B sin A-DB
2 2 2
sinl7x —sin 3x

- [9x+5:~:] ) (9:{—5:{]
—2sin 5 .sin 5

- [I?x+3x] . [l?x—Bx]
2cos LSIN
2 2

_ —2sin7x.sin 2x

2cos10x.8in 7x
5in 2%

cos | 0x
=R HS.

Q17:

5in 5x 4 5in 3x
Prove that = tan 4x
COSS5X +cos53X

Answer

It is known that

sin A +sinB = ESiH(h;B)ms[A;B} cos A+cosB = EEUS[A;B]COS[‘&L;B]

5In 5% 4+ s51n 3x

~ LHS. =

COS3X +Cos53x

LA +3x 5% —3x
2sin .COS
2 2
(5:{+3x 5% —3x
2cos .COS
2 2

2sindx.cosx

2ecosdx.cosx
_ sindx

- cosdx
=tandx = R.H.5.



Q18:

Provethat SMEZSMMY . X—Y¥

COSX +COosY

Answer :

It is known that

sin A —sinB =2cus(h; B]sin[ﬂga} cos A+cosB = Ecos{ﬁ;BJms(A;B]

Sin X —sin y

~L.H.S. =
COsX +CO5Y

ECDS[X-'_FJ.SM[K_Y)
ECDS(X-'-FJ,CGS[K_FJ
2 2

sin[x_y
_ 2

Q19:

sin x +sin 3x
Prove that ———————— =tan2x

COS X +C0s3X

Answer

It is known that

sin A +sinB = Esin[A;B]ms[A;B} cos A+cosB = Ecus[ﬁ;B]cus(A;B]

sin X +sin 3x

+LH.S. =
COsX +Cos3X



sin 2x

cos2x
=tan 2x
=R.HS

Q20 :
SN X —sin 3x .
Prove that ——————— =2sinx
SIN° X —C0s™ X

Answer :

It is known that

sin A —sin B =2c05(ﬁ'; B]sin[ﬂ‘;ﬂ], cos’ A—sin’ A =cos2A

5N X —sin 3x
«LHS. = —u————
SIN° X —C05™ X

[x+3x] . [x—i%x}
2cos sin
B 2 2

—Cos2X
- 2eos2xsn [—x}

—C0s2x
=-2x(-sinx)
=2sinx=RHS.

Q21:

cosdx +cos3N+cos2x
Prove that =cot3x

sindx +sin 3% +sin2x

Answer :

cosdx +cos3x +cos2x
sin4dx +sin3x +sin2x

LHS. =




~ (cosdx +c0os2x )+ cos 3x

- {sin dx 4+ 5in 2x]+sin 3y

da+ 2x dx=2x
2c0s Cos +C0s3x
2 2
L (4x+2x 4y -2x Lo
2sin 5 cos 5 +81n 3%

|:‘.‘CGSA+CBSE=2CHS[A;B]CHS[A;B], sinA+sinB :Esin[ﬁ-'-

Her(%52)

3 2C083X CO8 X + C0s 3%

~ 2sin3x cosx +sin 3x
cos3x(2cosx +1)

- .5i|13?~:[2¢08x +]}
=cot3x=RHS

Q22:

Prove that cot x cot 2x - cot 2x cot 3x -cot 3x cot x =1

Answer :

L.H.S. = cot x cot 2x - cot 2x cot 3x - cot 3x cot X
= cot x cot 2x - cot 3x (cot 2x + cot x)

= cot x cot 2x - cot (2x + X) (cot 2x + cot x)

col 2xcotx =1

=culxcut2x—[ :|[uu12:~: +culx}

cotx +cot 2x
|:‘.'C{_'rl{:"-"k +B)= uulAuulB—1:|
cotA+cotB

= cot x cot 2x - (cot 2x cot x - 1)

=1=R.H.S.

Q23:

4tan x(] —tan’ x)

Prove that fandx = = ;
I-6tan” x +tan” x




Answer :

2tan A
Itis known that tan 2A = ————
I—tan” A
~L.H.S. = tan 4x = tan 2(2x)
21lan 2x

T I-tan’ (2x)

2( Etani( ]
l—tan® x

]_"( 2tan x T
I\]—tan::{;

[ 4tan x
.I—tanix

- dtan” x )
(I—tan:.\'}_
[ 4tanx ]
Ll—mn:x
[I —tan” x}:- —41an” x

(1—tan’ x):

4tanx[l—tan: x)

{l —tan’ .‘{}: —4tan” x

- 4lan.~;(1—tan3 x]
Cl+fant x—2tan’ x—4tan’ x
_ 4tan :{(l—t:.m3 x)

C1—6tan” x+tan’ x

=R HS.

Q24

Prove that cos 4x = 1 - 8sin? x cos? X

Answer :

L.H.S. = cos 4x

= cos 2(2x)

=1-2sin*2x[cos 2A=1-2sin* A]

=1 -2(2 sin x cos x)* [sin2A = 2sin A cosA]

=1-8sin’x cos’X =R.H.S.



Q25:

Prove that: cos 6x =32 cos®x - 48 cos*x + 18 cos?x - 1

Answer :

L.H.S. = cos 6x

= cos 3(2x)

=4 cos® 2x - 3 cos 2x [cos 3A =4 cos® A - 3 cos A]

=4 [(2cos*x-1)*-3(2cos*x-1)[cos 2x =2 cos® x - 1]

=4 [(2 cos® x)* - (1)’ - 3 (2 cos® x)* + 3 (2 cos® X)] - 6¢cos® x + 3
= 4[8cos’ - 1 - 12 cos’x + 6 cos*X] - 6 cos’x + 3

=32 cos’X - 4 - 48 cos’x + 24 cos? X - 6 cos*x + 3

=32 cos’X - 48 cos’x + 18 cos’x - 1

=R.H.S.

Exercise 3.4 : Solutions of Questions on Page Number : 78

Q1:

Find the principal and general solutions of the equation fanx = ‘-ﬁ

Answer :

tanx=~q'"§

A
. s = dm ] T
It is known that tan— = /3 andtan| — |= tan| m+ = |=tan— =+/3
3 3 ) 3 3
. . I 4
Therefore, the principal solutions are x = ; and T .
T
Now, tanx =tan—
3
T
> X= mt+§, where ne 2
TC

Therefore, the general solution is % = N+ E where ne 7



Q2:

Find the principal and general solutions of the equation S€CX =2

Answer :
secx =2
) T 5m n b1
It is known that seC— = 2 and sec —=sec 27:—: =sec_ =
. | A A 2
18 S
Therefore, the principal solutions are x = ; and ? .
T
Mow, secx =sec—
3
m 1
= CO5 X = C05— SECK =
3 Cos X

n
= x=2nnt—, wheren e 7
a

L T
Therefore, the general solution is ¥ = 2nmT+ = ,wherene Z

Q3:

Find the principal and general solutions of the equation COtX = —ﬁ

Answer :

cotx = —‘U'E

It is known that cc}tg=~ﬁ
bl i = b b
s.cot| m—— |=—cot—=—+/3 andcot| 2n—— =—c0t—=—~.|'r§
[ ﬁ_] 6 [ ﬁ] 6

; 11
ie. cnt%ﬂ = —w"':'_'r and cm:?n = —aﬁ

o _ Sm lln
Therefore, the principal solutions are x = — and—— .



Sn
Mow., cotx =cot——

Sm [ | }
= tanx = tan— cotx =
() tan x

T
:>x=nn+?, where n e £

:'t
Therefore, the general solution is X = N7 +?* where ne 2

Q4

Find the general solution of cosec x =-2

Answer :

cosecx=-2

It is known that

T
cosec—=2
[

{!USE‘Lk J= —COS E:L =-2 and L‘(}Ht‘tl 2n— 6 = —epsec o
\

Le. cosec E =-2 and cosec E =-2
6 3]

T 1
Therefore, the principal solutions are x = — and ——
6 6 -
Tm
Now, cosecx =cosec—
: . Im 1
— S8INX =s8In— COSCUX = —
i} ST

=x=nn+(-1) %{ where n e Z

- n T
Therefore, the general solutionis X =N + [—]} ?ﬁ wherene 72

Q5:

Find the general solution of the equation cosdx =cos2x



Answer :
cosdx =cos2x

= cosdy —cos2x =0

= —Zﬁin[%i;zx)ﬁin[atx_zx] =1

2
{'.'msh—casﬂ:—25in[h+B)sin(h_BH
2 2
= sn3xsinx =1
=sgin3x=0 or sinx =10
S3x=nm or x=nm wherene 7
:>x=n—; or x=nm wherene 7,
Q6:

Find the general solution of the equation COS3X+C08X —cos2x =10

Answer :

Ccos3IXN+cosx—cos2x=10

3 3x = A+B A=-B
:';2::05[ '(:XJCGS[ :‘cj—mslxzﬂ |:CUSA+C()SE:2CDG[ ; ]ms(TH

= 2cos2xcosx—cos2x =0

= cos 2x(2cosx ~1)=0

=cos2x =10 or 2cosx—1=0
= cos2x =0 or COSX =
T T
S2x = [2n+|]; or cosX =cos—. where ne Z
& X
T T
:‘-x:[2n+l]z or  Xx=2nmt—, whereneZ
i



Q7:

Find the general solution of the equation §in2x +cosx =0
Answer :

sin2x +cosx =0

= 2sinxcosx+cosx =0

=> cosx(2sinx +1)=0

—cosx=0 or 2inx+1=0
MNow, cnsx:{]::ar:{tt&;x:[znﬂ]l, where ne 2
2sinx+1=0
. - N S T ] s . T
= siNX =—=—5In—=3sin| 1+— |=sin| 1+— |=sin—
2 f [ 6] [ 15] 6
||.TTI .
= x=nn+(-1) = where n e 7

T s
Therefore, the general solutionis (2n+1)= or nu+(-1)"—, neZ
2 6

Q8 :

Find the general solution of the equation S€€~ 2x =1-tan 2x

Answer :

sec” 2x = 1= tan 2x

= ]4tan” 2x =1—tan 2x
= tan’ 2x +tan2x =0
= tan2x(tan2x +1) =0

=tan2x =10 or tan2x+1=10

Mow, tan2x =10
= tan2x =tan0
= 2x=nn+0, where ne 2

nm
= X=-—, whereneZ



tan2x +1=1

s b1
= tan 2x =—1 =—mnE: tan[-n:——]:mn—

in
= 2x=nm +—. wherene 2

nm 3n
= x=— +—, whereneZ
2
. onm nm 3n
Therefore, the general solutionis —— ar — +-—, ne 72

Q9:

Find the general solution of the equation $in X +8in3x+sin5x =0

Answer :

s5inX +sin3x+sinsx =10

(sinx+sin5x)+sin3x =0

::v[zsjn(xi:h]cas[x-jhﬂ+sin3x =10

= 2sin 3xms(—2x}+5in3x =0

= 2sm3Ixcos 2x+smix=0
= sin3x(2cos2x+1)=0

=sindx=0 or 2cos2x+1=0

MNow, sin3x=0=3x=nn, wherene?
ie. x=?. where ne 7
2eos2x+1=0

-1 T [ n]
=S OS2 =—==C05— =CO8| T——

2 3

2

= COS2X =Ccos—

= 2x =2nn i‘E, where ne 72

T
=x=nnt—. wherene 7

. . A
sinA+smB= Esm( *

o

A-B

)



... n T
Therefore, the general solution is ? or nni;, nel

Exercise Miscellaneous : Solutions of Questions on Page Number : 81

Ql:
3n S

T Om
Prove that: 2 C0%— C0% — = C0% — + C05 — = 1)
13 13 13

Answer :
L.H.S.
T 9 am
=2C08—Cos—+Cos—+Cos—
13 13 15 15
3T 5m it 5m
15 13 oS 1.3213

T 971
= chs—cnsF+2ﬁus
A

T 9 4 -1
=2¢c0s—cos—+2Cc0s—cos| —
-~ “ - -5

13 13

13 3
On T T
=2C08—C08 — 4+ 2 008 — CO8 —
3 13 13 13
T 4m
=2cos—| cos—+cos—
13 13
i 9:|t+4:'t 91 4n
T -5 5 -
=2¢0s | 2cos| 1313 |cps| 1313
13 2
ol T
=2cns—_ 2C08—Ccos—
13] 2 26

T 51
= 2¢08— x 2% (% COSs —
13 26

=0=R.H.S

{cmx+c05y=2cus[

g




Q2:

Prove that: (sin 3x + sin x) sin x + (cos 3x - cos x) cos x =0

Answer :
L.H.S.

= (sin 3x + sin x) sin x + (coS 3x - COS X) COS X
= sin3xsin x +sin’ x + cos3x cosx —cos’ X

= cos3xcosx +sin3xsinx —(cnf X —sin’ 7-.')

:cns{ﬁx - !-.} —cos 2x [cus{A— B]= cos A cos B+ sin A sin B]
=C0s2X —cos2x
=0
= RH.S.
Q3:
2 . . 2 + X4V
Prove that: {cnﬁx+c<m 1.) -I—{:;mx—sm }'} =dcos” 2}

Answer :

LH.S. = (cosx +cosy }1 +(sin x —sin v)

=cos’ x+cos” v+ 2c0sxcosy+sin® X +sin® v —2sin xsin y

= (4::1:»3I X +sin’ x}+{cosz v +sin’ 3‘)+2{cos X COS y —sin xsin y)
=1+1+2cos(x+y) [cos(A +B) =(cos Acos B—sin Asin B) |
=2+2cos(x+y)

= 2[]+cﬂ5[x+ 1]]

=2 ]+2::033[H—5]—I [cusEh:EmsEA—]]
2

{

=4-:05’L

oY
XY I RHS.

[

Q4

Prove that: {::05'_'{ - Cﬂﬂ}']: + [‘sll'l  —gin }]: — 4sin’ X-y

Answer :

LHS.= (cosx—cosy) +(sinx —siny)’



= 008" X+c0s” y—2cosxcosy+sin’ x+sin” y—2sinxsiny
=(cos™ x +sin’ x)+ (cos™ y +sin’ y)— 2[cos xcosy +sin xsin y]
:l+1—2[cos[x—y}] [cns(;\—B}:cnsﬂcnsﬂ+sinﬂsin3]

=2[1-cos(x-y)]
:zb-{l-zsml(xgy]}} [cos2A=1-2sin" A]

=4ﬂf{x‘FJ:RH5_
2

Q5:

Prove that: SinX+sin3Xx+sin3x +s5in7x =4cosxcos2xsindx

Answer :

It is known that 5in A +sinB = 23in[A;B]-ccs(A;B]

“LHS. = sinx+sin3x +sin5x +sin Tx

=(sin x +sin 5x )+ (sin 3x +sin Tx]

. X +5x X —3x A+ Tx Ix-Tx
=Zsm[ Jw:ns[ J+'-."sm[ ]cus[ ]
2 2 2 2

= 2sin3x cos(—2x )+ 2sin 5x cos(-2x)

=2sin3xcos2x 4+ 2sin Sx cos 2x

= 2¢0s2x [sin3x +sin 5x|

= Ecuslelsm(h:h}-EDS[BK;SK ]]

= 2-:052){[2511143: ~c05[—x}]

=d4¢os2xsindxcosx = R.HS.

Q6 :

{sin 7% +sin 5x}+ [sin 0w + sin 3}:]

Prove that; =tanbHx

(cos 7x + cos5x )+ (cos9x + cos 3x)



Answer

It is known that

sin A +sinB = Esin(ﬁ-l_

BJ-CGS[%], cosA+cosB= ECDS[A+B]-CGS[$]

(sin 7x +sin 5x )+ (sin 9x +sin 3x)

+(cos9x +cos3x)

)

)
=[25in[7-‘~+5-\ cns[h 5:\:| [Esin[gx;h].ms{‘?xgix”
{2%[?“5»{ [h 5*{]:| [EWS[QKJF;K]IWS[QK;HH

- [2sin 6x - cosx]+[2sin 6x - cos 3x]
B [2cos6x - cosx]|+[2cos6x-cos3x]
_ 2sin6x [cos x + cos3x |

2 cos6x [cos X + €08 3}:]

LHS. =

(cos 7x +cos 5x

I

= tan 6X

=R.H.S.

Q7 :

X 3x
Prove that: sin3x +sin2x —sinx = 4sin X cos— cos—

Answer :

LHS. = gin3x+sin2x —sinx



=sin 3x +{sin 2x —sIn :{}

=sin3x+| 2cos Ixrx sin Zx—x] SinA—sinB=EcDS[A+B sin A-B
2 2 2 2
:sin3x+[2cos[37x]5in(§ﬂ

I .
—5|n3x+2cos—x5m§

. 3x 3x Jx . ox ) .
= 25N — CO8§ — + 2 CO8 — 511 — [stA:ZsmA-cﬂSB]
a 7 5 2

a(Ffup]
) s (z‘];('erQT(é,z[é]}, s ssnpzsn{ 222 Yo 28]

-

A

:Ecus[3—x 25N X Cos [EJ

2 2
—4smxc03( ]cos[ ] RHS

Q8:

El
tan x = —5 , X in quadrant Il

Answer :

Here, x is in quadrant Il.

) n
e, —<xX<m
2

. X X X -
Therefore, sin 5, cos— and tan E are all positive.



It is given that tanx = —%.

: : —4\ 1625
sec’ y=1+tan" x=14+| —| =l4+—=—
3 9 9
2 9
S.COST X =
25
:':~c:-::-s:r=iE

As x is in quadrant Il, cosx is negative.

-3

L COSxY = —

Now, cosx=2cos” % ~1

::v—:Zc{m:E—]
5 2

= 2cos”

[}
UlllJ

(%]
L]
=
7]
(%]
b= k| =

2 X
— 058 — =

[
— ml_

It &

U
]
k=]
o

[ cns% is pﬂsitive}

b | =

L)
=]
o
I
I

:‘;sinx— 2 [ sinx is usitive]
2 5 Sy P
245




x [?]
sin> | =
tan= = —= = J5

0

. . X x X
Thus, the respective values of sin—, cos— and tan — are

=2

, —, and 2
5

25 5
5

Q9 :

) , X X X )
Find 51115, {:055 and tan— for COSX =——,xin quadrant Il

Answer :

Here, x is in quadrant Il1.

. m
e, T<X <—

X X . X
Therefore, cos— and tan— are negative, whereas sin — is positive.
2 2
. 1
It is given that cosx=-—.

. Y
cosX :I—Esm";

¥ l=cosx

T
2
N
1—[—1] [|+1 i

—sin? > = 27 = A

2 2 2 2 3
= sins = V2 SN s pusitive}

2 3 I 2
hlni £x£—£

2 3 B33

X
Now, cosx =2cos ——1



e () (5 (5

2 X 3
= C08" — = = = = =—
2 2 2 2 2 3
= cos~ = — I [ cos~ is negative}
2\ ' 2
1 3 3
CO§— = — e X e = e
NERRNE R
\E]
s —
3
tan — = :L:—ﬁ
< cos> [__I]
2 B
hus. th I f ninM cnqxand tﬂnxare 6 -3 and \J'E
T i B s - o . s - -
us, the respectlve values o 2 2 2 3 3 .
Q10:
Find p.ini+ {:m‘.i and tani for sinx =—, xin quadrant Il
2 2
Answer :

Here, x is in quadrant I1.

; T
e, —<X<T

. X X X .
Therefore, s1n Eﬁcusi ,and tanE are all positive.

It is given that sinx = !
cos x=l-sin"x=1- 1 :1_L:E
4 o 16
Ji5

= CO8X =-— T [cosx is negative in quadrant I1]



8
. T .
[ S]I'I; 15 pGSITI".-’D:|

X . o,
[ el Pusnwe]

e

g8+2J15 8+2V15

= -
Js—zuﬁ% 8§+2415

(3+ Edﬁ]

6460

. X
Thus, the respective values of 5111 —

5
=B+;JE:4+JE

X X
, cos— and tan— ar

. 8+ 2415

4

. JE—ZJE~ and 4++/15
4 :

i tus

%
S sure !
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