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NCERT Solutions for Class 11 Maths 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
n _ ) b4 .
. 25° = ——x 25 radian = — radian
36
(ii) 4€*47° 30"
|
-47 =
4€47°30'= 2 degree[1° =60]
_ =95
2 degree

Since 180° = 11 radian

-95 n (95} .. [ —19 ) : -19 .
— degree = X J radian = L . th radian = —m radian
2 180 \ 2 36x2 7.

cane —19 .
S =47° 30" = ——n radian
79

(iii) 240°
We know that 180° = 17 radian
P : 4 y
. 240° = ——x 240 radian = —n radian
180 3
(iv) 520°
We know that 180° = 11 radian

1 . 26 .
= 5= leEO radian = L radian
180 9
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Q2:
Find the degree measures corresponding to the following radian measures

22
(Uscn=—]
| 7)

i s e
M 16 Gi)ae<aqiy 3 v ©

Answer :
11

We know that 1T radian = 180°

11 ; 180 11 45x11
“.— radain =—x— degree= degree

16 n 16 nx4

_45x11x7 5

315
degree =—— degree
2x4 o © g °°

3
=39= degree
3 g

3x 60

min utes [I 2 =60 ']

| .
=39°4+22'+ 5 Mmin utes

=39°22'30" [1'=60"]

(i) a€“ 4
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We know that 11 radian = 180°

. 180 180x7(—4
—4 radian = —x(—4) degree = # deg ree
T 22
2520
= T degree = —729|— deg ree
160 .
= —22‘5"’+>;—I min utes [1° =60

5 :
=-229°+ 5'+ﬁ min utes

=-—229°5'27" [l'.—(,()"
Sm
iy 3
We know that 1 radian = 180°
51 . 180 5
- 2X radian = —— x X degree =300°
n 3
Tn
(v) ©
We know that 1 radian = 180°
7 . 180 71
,'.—T[t'adl‘d]] Pt 210°
T i}
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

~Number of revolutions made by the wheel in 1 second = 60

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 1 radian

Thus, in one second, the wheel turns an angle of 121 radian.
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Q4:

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

22
(Use n=—]
22 cm 17,

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

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

4—0 cm =20 cm

~Radius (r) of the circle = 2

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

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

Thus, AOAB is an equilateral triangle.

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

22 . 180 22 180x T x22

0 =— radian = —x— degree =——  degree
100 b 100 22x100
126

=— d‘;_zrcc:lZ% degree=12°36"  [1°=60']
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T ;
— radian
0=60°=3
g==
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 ¥
T AB — 20z
o e = AB = cm
3 20 3
20w
— cm

Thus, the length of the minor arc of the chord is 3

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 :
. ) n I,
T Let the radii of the two circles be ' and = Let an arc of length / subtend an angle of
— radian 60° at the centre of the circle of radiusr;, while let an arc of length / subtend an angle of
Now, 60° = 3 75° at the centre of the circle of radius r..
Sm X
; M radian
@=—orl=ré and 75° =
! We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6
i radian at the centre, then
nr r5m
Ad=——and/=-
3 v,
KT R”Om
=>—=-=
12
B
=1 =
4
B9
=>—=—
o 4

Thus, the ratio of the radii is 5:4.
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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 6 radian at the centre, then r

Itis given that r=75cm

(i) Here, =10 cm

10 . 2 .
! = — radian = — radian
75 15
(i) Here, I=15¢cm
1
= j radian = l radian
75 5
(iii) Here, =21 cm
21 . 7 .
f/ = — radian = — radian
= 25

Exercise 3.2 : Solutions of Questions on Page Number : 63

Q1:

1
COSY =——
Find the values of other five trigonometric functions if 2 , X lies in third quadrant.
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Answer :

1
COSX ===
2

sin x+cos’ x =1

=sin“x=1—-cos" x

_ ( 1]’
=sin“x=1-| ——
2

. 1 3
=sin“x=1-—=—
4 4
. 3
:>sm.r=i{

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

V3

SNy =——o
cosecy = : : e
 sinx 3 NE)
S 2
inx 2
tan x = = =3
COS X B 1
-3)
| |
cotx = = —
tan x 3
Q2:

: 3
SN XY =-—
Find the values of other five trigonometric functions if 5

, X lies in second quadrant.
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Answer :
sinx=—
1 1 5
coseC X = —— = =
sin x [31 3
)

=cos’x=1-sin’x

- f’3uh
=cos x=1-| —
5.
5 9
=cos x=1-
25
5 16
=08 x=—
29
4
:>cos_\'=i;

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

JCOSXY = ——

tan x = ="l =
cosx [ 4 4
5
] 4
coty = =——
tan x 3
Q3:

cotxy =
Find the values of other five trigonometric functions if

| W

, X lies in third quadrant.
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Answer :

3
coty=—

1
tan x = ==

cot.\'_(_‘)]
4

l+tan” x =sec” x

1 4
3

5] =
= 14+|—| =sec” x
3

25 4

= =S5eC” X
9

= secx=%-—

5
secxy =——
3
| | 2
COSX = = —=—=
secy [ 5 ] 5
- -
_) s
sin x
tan x =
COs X
4  sinx
= :

5
cosec X = ——=——
sin.x 4

Q4 :

SEC XY =—
Find the values of other five trigonometric functions if , X lies in fourth quadrant.
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sin" x+cos x=1

“ > a2
=sin"x=1-cos x

>

o 5Y
:>sm’.rzl—(—]
13

2.0 25 144
=sin" x=l-—=—
169 169

5 12
= sinx=%+—
13

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

12

SLsinx=——
13

lanx = =
COS X [ 5 ) 5

13
1 ] 5
cotx = E——— e ——
tanx [ 12 12

5

Q5:

5
tanx =-—

Find the values of other five trigonometric functions if

Answer :

tanx =-

-
(] | Lh

12 , X lies in second quadrant.




cotx = ===

tan x 3 5 5
12

3 X
l+tan" x=sec™ x

169 »
— =8eC™ X
144
13
—>secx=+—
12

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

13
~Sec X = 12
| 1 12
COSX = R —
Secy _Io’ 13
12 )
sinx
tanx =
cos x
5 sin x
E_[ 12)
13
" SY [ 12} 8§
cins=(-2)-12)- 2
12) \ 13} 13
| | 13
CoseCxX =—T""=+ =—
sin x ‘5] 5
i3,
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°.

. 8in 765° = sin (2x360°+45°) =sin45° = 7]_;.




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°.
c.cosec (—1410°) = cosec(—1410°+4x360°)
= cosec (—1410°+1440°)

=cosec30°=2

Q8 :

197
tan —

Find the value of the trigonometric function
Answer :
It isknown that the values of tan x repeat after an interval of  or 180°.

197 I 7 T
Stan——=tanb6—m = tan[fm+— |= tan — = tan 60° = ﬁ
3 3 3) 3

Q9:

[ 3 )
s
Find the value of the trigonometric function

Answer :
It is known that the values of sin x repeat after an interval of 21 or 360°.
. 1l=n . 11n NE AL
Ssinf ——— [=sin| ———+2x2n [=sin| — [=—
3 3 3 2

Q10:

5
cot
Find the value of the trigonometric function

Answer :




It is known that the values of cot x repeat after an interval of 1T or 180°.

Exercise 3.3 : Solutions of Questions on Page Number : 73

Ql:
. 2T 5 T ST 1
SIN” —+C08" ——tan" —=——
6 3 4 2
Answer :
s . . T
SIN” —+Cos” ——tan” —
LH.S. = 6 3 A
5 : | : 2
= | = L o B — ]
[2) (2) (1)
| . |
=—t——]=——
4 4 2
= R.H.S.
Q2:
. ,In ,T 3
2sin” —+cosec’ —cos —=—
Prove that 3 2
Answer :
. AR 4 T
2sin” —+cosec” —Ccos” —
LH.S. = 6 3

(=3)2)
+cosec” | m+— || =
6/\2

1 4 1 3
2 4 2 2
=R.HS.

Q3:




. <) P
cot" —+cosec—+3tan — =6
Prove that 6

Answer :

LT Sm
cot” —+cosec—+3tan”
L.HS. =

I
=(V3) +c0sec{n—— +3[ J

-3+u)se:.g+3x—

=34+2+1=6
=RHS
Q4:
- 2 37[ - T +
2sin" —+2cos” —+2sec —=10
Prove that - 4 3
Answer :
. 23T 5 & LT
2s8in” —+2cos” —+2sec” —
LHS = - 4 3

Q5:
Find the value of:
(i) sin75°

(ii) tan 15°




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

[sin (x + ¥) = sin x cos y + cos x sin ¥]

_\/5 .l __\/3+l
22 W2 22

(i) tan 15° = tan (45° a€" 30°)
tan 45°—tan 30° tanx—tan y
= - tan(x-y)=—"——
| +tan 45° tan 30° | +tan x tan y

Q6 :

T T . (m NE R
COS(——.\']cos[——}']—sm[——.\']sm(_——y]=S|n.(x+}')
Prove that: 4 ; ‘4 y 4 . 4




Answer :

s g e NE
cos| ——x |cos| ==y [=sin| ==x [sin| = -y
L4 ] [4 ] (4 ] [4 J
[ n n

{(4]+[4r]}{[4]4[4’]ﬁ
¥ CANNCI L NEE )

"> 2cos AcosB=cos(A+B)+cos(A-B)
—2sin Asin B=cos(A+B)—cos(A-B)

-2 conf 3o 5 ]

- cos[g—(x +y)]

-

I
td | —
[
L]
=]

w
A
&3
I
e
o S
L]

o
v
.

+ |
|
b
h —
—
+
1 | =—
|
-2
i
=
T,
I
|
o
S —
w
=
Ty
I
|
e
| T
| I

b | —

=sin(x+y)
=R.HS

Q7 :

[Tt ]_ 1—tanx
tan| ——x
Prove that: 4

tan(n+x )
4 _[l+lanx)

Answer :

tan(A+B‘)= tan A +tan B

and tan(A-B)=
It is known that |-tan Atan B

ﬂ \
tan —+tanx

tan A —tan B
|+tan Atan B

n T 1+tanx
tan| —+x |-tan —tanx
4 _\ 4 ) \l-tanx _[l+tanx
R F 1 L .
tan(z—x) L [l tan.\) ] —tan x
4 4 | +tan x
I+1anntanx
4 /

. LHS. = \

J =R.H.S.




Q8 :

cos(n+x)cos_(—x). —
- \ n
sin (7 —x)cos(;ﬂ(]
Prove that =
Answer :
e cos(m+x)cos(-x)
: \ n
sin(m —x_)cos[;«kx}
_ [~cosx][cosx]
~ (sinx)(-sinx)
_ —c0s” X
—sin’ x
=cot” X
=R.HS.
Q9:

cos(3—7t - .\'Jcos(iln 1 .\')[col (EE - x] +cot (2m + r)] =]
2 2

Answer :

' 3
ms[E - x)cos(.’in + x)|:cot [ﬂ— .1'] +cot (2n +x)}
2 2

. - -

LHS. =

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

. SiInx CoSx
=SINXCOS X +—
COSX SsInx

/s \| sin® x+cos® x
=(sinxcosx)| ———
sin xcos x

=1=R.HS.

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)xsin(n + 2)x + cos (n + 1)x cos(n + 2)x

:%[Zsin(n +1)xsin(n+2)x+2cos(n +I)xcos(n+2)x:|

1| cos{(n+1)x—(n+2)x}-cos{(n+1)x+(n+2)x}
_5[+cos{(n+I)x+(n+2)x}+cos{(n+l)x—(n+2)xJ
"+ —2sin Asin B = cos(A + B)—cos(A - B)
[ZCOSAcosBzcos(A +B)+cos(A-B) ]

=%x2cos{(n+l)x—(n+2)x}

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

Qi1 :

/)

n in ;
—+x]—cos(——.\']= —u@sm.\'

cos [
Prove that




Answer :

. (A+
cosA—cosB= —-25"’1[
It is known that

Q12:

Prove that sin2 6x - sin2 4x = sin 2x sin 10x

Answer : It

is known

_ \ _
B]COS[A B). sinA—sinB=2cos[A+BJsin(A B]
2 2 T2

sinA+sinB= Zsin(A+

that
+L.H.S. = sin6x 4€" sin4x

= (sin 6x + sin 4x) (sin 6x &€" sin

L Ox+4x 6x —4x ox+4x ) . [ 6x—4x
=| 2sin — cos| ——— 2cos = .8in =

= (2 sin 5x cos x) (2 cos 5xsin x) = (2

sin 5x cos 5x) (2 sin x cos x)

=sin 10xsin 2x = R.H.S.




Q13:

Prove that cos2 2x - cos2 6x = sin 4x sin 8x

Answer :

It is known

N

cosA+cosB= BCOS(A:B)COS( A:BJ_ cosA—-cosB= —l’sin(AtB]sin( A;B)

that

+L.H.S. = cos? 2x 4€" cos? 6x

= (cos 2x + cos 6x) (cos 2x &€" 6x)

2% + 6x 2x —6x 2x +6x 2x—-6x
=|:2c05($]c05[\—mﬂ —Zsin[ \+ﬁ\]sin( )

2 2 . 2

= |:E cosdx ::05[—2.\: )][—2 sindx :-;in(—zx)]
=[2 cos 4x cos 2x] [4€“2 sin 4x (&€"sin 2X)]

= (2 sin 4x cos 4x) (2 sin 2x cos 2X)

=sin8xsin4x =
R.H.S.

Q14 :

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

= [2&&11(2Jz 'EHS" )cos(zx ;5‘ )] + 2sin 4x

A S R -
[‘.'sinA+sinB:25in[A+B |cus[ il q
2 2 )

=2 sin 4X cos (A€“ 2X) + 2 sin 4x
=2 sin 4xcos 2x + 2 sin 4x

=2sin4x(cos2x + 1)
=2sin4x (2 cos?x &€“1 +1)
=2 sin 4x (2 cos? x)

=4co0s? xsin 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)

__ cos dx - Sx +3x Sx—3x
© sin 4x [2511‘1[ 2 )COS[ 2 )]

e - _ - A+B A—B
[-s1nA+s1nB—2s1n( 7 )cos[ 5 )]

= M) [25in4xcosx]

sin 4x
=2 C0S 4XCOS X

R.H.S. = cot x (sin 5x &€ sin 3x)

COS X (5x+3x) . (5x-3x
= 2¢cos| ——

: sin
sin x

\ - A \ ol /

(A+B) (A-B)
‘*sin A -sinB=2cos ’sm‘ |
. & J kL 2

cos X .
=——[2cos4xsinx]
sinx

=2 Cc0Ss 4x. cos X
L.H.S. =R.H.S.

Q16 :

c0s9x —cos 5x sin 2x

Prove that Sinl7x —sin3x cosl0x

Answer :

It is known that




cosA-cosB=—2sin[A:B}sin(A;B], sinA—sinB=2cos[A:B)sm[A;B]

cos9x —cos 5x

.LH.sS = sinl7x —sin3x

o (9x+5x] ; [9x—5x)
=2sin| == 5 |sin| o7

T (|'7x+3x] . [l?x—3x]
2cos .sin
2 2

-

-2sin 7x.sin 2x

~ 2cos10x.sin 7x
sin 2x
cos 10x
=RHS.

Q17 :

sin 5x +sin3x
————— =tan4dx
Prove that COS3X +Cos3X

Answer :

It is known that
A-B

—

sinA+sinB = 25in[A:B)cos( J cosA+cosB = 2005(A+

sin 5x 4 sin 3x
.LH.S. = COS5X +cos3x

el (Sx+3x] [5x—3xJ
~SIn .COS
2 . 2
_, (5x+3x] [5x—3x}
=CO0S .COS
2 2

_ 2sin4x.cosx
2cos4x.cosx
_ sindx

cos4x
=tan4x = R.H.S.

Q18:




sinx —siny tan XY

Prove that COSX +COosYy

Answer :

It is known that

cos
2 2

B)sin[A;B]. cosA+cosB = 2005[

-—

: : A+
sinA—sinB = ?.cos(

-

sin X —siny
LLH.S. - COSX+cosy

X+v) . (x—-y
ECOS[ : ].sm( ))
2 2
N X+Vy X—V
?.cos( . ],cos( )J
2 2
X

sin( —)-']
. 2
. —
cos
=7
= tan(x-yJ= R.HS.
2
Q19:

= tan 2x
Prove that COS X +cC0s3x

Answer :

It is known that
A-B

'

sinA+sinB = P.Sin[A:B)cos( ) cosA+cosB=2cos[A:B]COS(A:B

sin X +sin 3x

.LH.S. = COSX +C0s3x




2cos
2 2
_sin2x
 c082X
= tan 2x
=R.HS

Q20 :
sin X —sin 3x .
———=12s5inx
Prove that SIN° X —COS" X

Answer :

It is known that

sin A -sinB = ZCOS[A:B]SIH(A; BJ. cos’ A-sin’ A = cos2A

4

sin X —sin 3x
.LHS. - sin®x—cos’ x

3 (x+3x). (x—3.\']
2cos| == |sin| =

—Cos 2X

~ 2c0s2x sin(-x)

- C082xX
=-2x(-sinx)
=2sinx=R.HS.

Q21 :

cos4x +cos3x +cos2x
=cot3x

Prove that SIN4x +sin3x +sin 2x

Answer :

cosdx +cos3x +cos2x

LHS. = Sin4x +sin 3x +sin 2x




(cosdx +cos2x )+ cos 3x

(sin 4x +sin 2x ) +sin 3x

4x + 2x 4x -2x ,
2¢os cos +C08 3x

. 2

- -

44X+ 2x 4x-2x .
2sin 5 cos = +5in 3x

[ cosA+cosB= 7cos[f\+B]cos[ A;BJ, sin A+sinB= ?_sin(A:BJcm( A;BH

2C083X COS X +Cos3x

2sin3x cos X +sin 3x
cos3x(2cosx +1)

sin3x(2cosx+1)
=cot3x =R.HS.

Q22 :

Prove that cot x cot 2x - cot 2x cot 3x-cot3xcot x=1

Answer :

L.H.S. = cot x cot 2x 8€" cot 2x cot 3x &€" cot 3x cot x
= cot x cot 2x &€" cot 3x (cot 2x + cot X)

= cot x cot 2x 8€" cot (2x + x) (cot 2x + cot X)

cot2xcotx —1

=culxc0l2x—[ ][collx+colx)

cot X +cot2x
cotAcotB-1

weot(A+B)=
cotA+cotB

= cot x cot 2x &€* (cot 2x cot x a€“ 1) = 1

=R.H.S.
Q23 :
4tanx(l—tan3 x)
tan4x = = -
Prove that |—-6tan” x+tan” x

Answer :




It is known that

2tan A

tan2A = ————
I-tan” A

~L.H.S. = tan 4x = tan 2(2x)

2tan 2x

=l—tan:(2.\:)

2( 2tan x J

| —tan® x

I—( 2 tan x jz
| —tan” x

[ 4tan x ]
|- tan” x

\ ;

(- 4tan’ x
('I—tan: \)

[ 4tanx ]
L]—tan:x

(I —tan’ \) —41tan’ x
(I—taan):

4tanx(l—tan3 \)

(:l —tan® x): ~4tan’ x

4lan.\'(1—lan: \)

1+tan* x —2tan’ x —4tan” x

4tanx(1-tan’ x) —RHS

|-6tan” x +tan' x

Q24 :

Prove that cos 4x =1 - 8sin2 x cos2 x

Answer :

L.H.S. =cos 4x

= COS 2(2x)

1-2sin22x[cos 2A=1-2sin? A
1 -2(2 sin x cos x)? [sin2A = 2sin A cosA]

1 - 8 sin2x cos2x




=R.H.S.

Q25:

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

Answer :

L.H.S. = cos 6x

= c0s 3(2x)

=4 cos®2x - 3 cos 2x [cos 3A =4 cos® A- 3 cos A]
=4[(2cos2x-1):-3(2cos2x-1)[cos2x=2cos2x- 1]
=4[(2cos?x)®-(1)2-3(2cos?x)?+ 3 (2cos?x)]-6c0s?x+3
=4 [8coséx - 1 - 12 cos*x + 6 cos?x] - 6 cos2x + 3

=32 cos®x - 4 - 48 cos*x + 24 c0s? x - 6 COS?X + 3

=32 costx - 48 cos*x + 18 cos2x -1 =
R.H.S.

Exercise 3.4 : Solutions of Questions on Page Number : 78

Q1:

Find the principal and general solutions of the equation tanx = ‘6

Answer :

tanx=\r’§

£ Ao y

; n 4r T T

It is known that tan— = \F» andtan’ - Iz Ian’ T+— \: tan — = \.Fw
3 \ 3 \ 3 A 3

4n

3.

w | A

Therefore, the principal solutions are x= - and

1t
Now, tanx = tan%

T
= X=nn+_, where ne Z
J

b i
X=nn+—, whereneZ
Therefore, the general solution is J

Q2:




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

Answer :
secx=2
. T 5n T )
It is known that sec—=2 and sec—=sec| 2m—— |=sec_—=2
J K J J

Sn

b
Therefore, the principal solutions are x = 3and 3 .

s
Now, secx =sec—

m |
= COSX =COS— secx =
3 Cos X
T
=>x=2nrt—, where ne 7
K]
x=2nn+ L.
Therefore, the general solution is 3 ,whereneg 2

Q3:

Find the principal and general solutions of the equation cotx = _‘/5

Answer :

cotx = —3
- s "

It is known that cotg = \ﬁ
rt T T m

.. cot Tt—*] = —cot— = —/3 and cot 21:—) = —cot—=—3
6 6 6 6

. Sm l1m

e, cot ) =—+/3 and cot B = —ﬁ

St ln

Therefore, the principal solutions are x = 6 and 6. .




Sn
Now, cotx =cot ?

Sn 1
—tanx =tan— cotx =
6 tan x

Sn
=% = nn+?, where ne 7

Sm
X=nn+—, wherene Z
Therefore, the general solution is 6

Q4 :

Find the general solution of cosec x = -2

Answer :
COSeC X= &4€"2
It is known that
T
cosec—=2
V]
|” n \l| i I'( b

T T n
T+ =—cosec—=-2 and C(_lseu:| 2n- |: —gosec—=-2
| 6 O | 6 ) 6

Joeosec

, in In
Le., cosec— =-2 and cosec——=-2

T 1l
— and —
Therefore, the principal solutions are x = 6
Tn
Now, cosecx =cosec
. . I 1
= 5INX =5In— COSECX = —
6 sinx

0 ?J .
= x=nn+(-1) % where ne Z

: n
X = 11:|'[+(—1)I1 —, whereneZ
Therefore, the general solution is 6

Q5:

Find the general solution of the equation 084X = €08 2X




Answer :

cosdx =cos2x

= cosdx—cos2x =0

= sin3xsinx =0

=sin3x=0 or sinx =10

S3x=nw or x=nmn, whereneZ
nm =

::>.\'=T or x=nm, wherene Z

Q6 :

Find the general solution of the equation C0S3X +cosX—cos2x =0

Answer :

cos3Ix+cosx—cos2x =0

= cos2x(2cosx —1)=0
= cos2x =0 or 2cosx=1=0
|
= cos2x =0 or COSN = -
T T
" 2x = (2n+|); or cosX =cos—. where ne Z
A D
o s 5 T
=>x=(2n+1)— or  x=2nmt—, whereneZ
: 3
Q7:

Find the general solution of the equation SN 2X +cosx =10




Answer :

sin2x +cosx =0

= 2sinxcosx+cosx =0
=> cosX(2sinx +1)=0

= cosx=0 or 2sinx+1=0

n
Now, cosx=0=>cosx =(2n+ ]);, where ne Z

2sinx+1=0
; -1 - T . Ty . Tn
= sinx =— =—sin— =sin| n+— | =sin 7t+—J:51n—
2 6 g 6 6
; Tn .
= x=nn+(-1)" e where ne Z
; T n 1.
(2n+1)= ornn+(-1)' —, neZ
Therefore, the general solution is 2 6
Q8 :

Find the general solution of the equation sec” 2x =1—tan2x

Answer :

sec” 2x =1 - tan 2x

= l+tan’ 2x = | - tan 2x
= tan’ 2x +tan2x =0
= tan2x(tan2x+1)=0

=tan2x =0 or tan2x+1=0

Now, tan2x =10
= tan 2x = tan 0
= 2x=nn+0, wherene Z

nm
=S X=—, where ne Z




tan2x+1=0

Tt Tt 3n
=tan2x=-l=—-tan—=tan| n—— [=tan—
4 4 -4
3n
= 2x=nn +T. wherene Z
nt 3n
=>X=— +—, WhereneZ
2 8
nm nt 3m

Therefore, the general solution is 2

Q9 :

— Oor — +—,ne’?
2 8

Find the general solution of the equation S X +8in3x +sin35x =0

Answer :

sinx+sin3x+sindx =0

(sinx+sin5x)+sin3x =0

. X+ 5x x=5x .
= | 2s1n - cos = +3IN3x =

= 2sin3xcos(-2x)+sin3x =0
= 2sin3xcos2x+sin3x=0
=>sin3x(2cos2x+1)=0

=sin3x=0 or 2¢cos2x+1=0

Now. sin3x=0=3x=nn whereneZ

. nm
e, Xx= ? wherene Z

2cos2x+1=0

-1 T n
:>c052x=7=—cos—=cos K-
3

- o

2n
=> C0S2X = COsS—

-
2n
= 2x=2nn+—_, wherene Z

= x=nnt—, whereneZ

w3

0

[sin A+smB= ZSin(

5.

B) (A-B
cos| ———
2

)




Exercise Miscellaneous : Solutions of Questions on Page Number : 81

Q1:

nrw T
— ornntt—, nel
Therefore, the general solution is 3 3

5 P14 91 3n Sr
2¢C08—C0S—+c0s—+cos—=10
Prove that: 13 a 13 13
Answer :
LH.S.
i On 3n Sn
=2C08—C0s—+Cos—+Cos—
13 13 13 13
3t 5n 3n Sn
]T ]T -~ -~ - -
=2C08~—CO0S ~+2c05 13 13 COS 13 13
13 3 2 2
i -1
=2c0s—cos—+2co08—cos
13 13 3 13
T o 4 T
= 2008 —C0S8 — + 2 C08 — COS
13 13 3 13
]  9n 4
=2¢08s—| cos—+cos—
13| 13 13
97t+47t 91 4n
T o ; ] - ~
=2c0s | 2¢cos| 1313 |ps| 1313
13 2 2
nl T Sr
=2¢0S 2¢C08 — COS —
131 2 26
i 5wt
=2¢08—x2x0xc08—
13 26
=0=R.H.S
Q2:

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

Answer :

X+
cosXx +cosy =2¢cos -




LH.S.

= (sin 3x + sin x) sin x + (cos 3x &€" cos x) cos x
=sin3xsinx +sin’ x + cos3x cos X — cos” X

. . ? . 3
= COS3IXCOsX +sin3xsiny —(cos‘ X —sin~ \')

— Cﬂh( X - -‘() = COS 2x I:C()S(A = B) =cos A cos B+ Si" A sin B:I
= C0s 2X —cos 2X
=
=RH.S.
Q3:
(CDS hohaa }.-)3 + (Sill X —sin }']‘2 = 4cos” L)
Prove that: 5
Answer :
LHS. = (COS.\' +CosYy )- +(Sin X —siny)

=08’ X+¢0s” ¥y +2cosXcosy+sin® X +sin® y—2sinxsin y

:(cos X +8in” \)+ cos’ mzy)+2(cosxcosy—sinxsin v)
=1+1+2cos(x+y) [CDS(A + B) = (cos A cos B-sin Asin B):I
=2+2cos(x+Yy)

=2[I+cos(x+y)]

-
:2[]+2coszth;:'}—l:| [coszA:2m53A—l]

- 4cos® \f 5 : y]: RHS.
L2

Q4:
2 ; : 2 . s X—=¥
(cosx—cosy) +(sinx—siny) =4sin” ==
Prove that: 2
Answer :

L (cosx—cos y) +(sinx -siny)’




- - . 3 " 2 " "
=C0S X+C05 y—2C08XCOSY+5in” X+sin” y—2sinxsiny

=(cos™ x+sin” x)+(cos® y +sin y) - 2[cos xcos y + sin xsin y]

=1+1-2[cos(x~y)] [cos(A-B)=cosAcosB+sinAsinB |
=2[l—cas(x—y):|
:21-{j-2sml(xgy]} [cos2A=1-2sin* A]

=4mf[‘;y]=RH5_

Q5:

Prove that: SN X +5sin3X+sin5x +sin7x = 4cosx cos 2x sin4x

Answer :

sinA+sinB= Zsin(A:B]-CDS[A;B)

.LH.S. = SInX+sin3X +sin5X +sin 7x

It is known that

=(sin X +sin 5x ) +(sin3x +sin 7x)

~ . [ X+5x X -5x i 3x+7x Ix=Tx
=2sin -COS +2sin| —— |cos| ——
2 2 Z 2

= 2sin3x cos(-2x)+2sin5x cos(-2x)

=2sin3xcos2x + 2sin 5x cos 2x

= 2¢0s 2x [sin3x +sin 5x|

~ ;- e
. [ 3x+5x . S
=2c052x|i25m(f)cos[f

=2cos2x [2 sin4x-cos(—x )]

=4cos2xsindxcosx = RHS.

Q6 :

'7',_‘_‘5' k'9+.‘3-
(5in 7x +sin 5x) + (sin 9x + sin 3x) = tan 6x

Prove that: (Cos 7x +cos5x)+ (cos 9x + c°53x)

Answer :




It is known that

; : . [ A+ A- A+B) A—
smA+smB=25m[h\7B)-cos(_\78). COS“\+COSB=ECOS(A‘)BJ-COS(¥)

4

- - P

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

L, - (cosTx+cos5x)+(cos9x +cos3x)

. 7X +5x ) (7.\'—5\'\ . (9% +3x (9x—3x
2sin| ——= |-cos —| +| 2sin| ——= |-cos| ———
2 J LR 2 J [ 2 \ 2
(

b Tx+5x)  (7x-=5x) Ox +3x 9x —3x
2cos 7}'(:05 —_— | +|2cos| ——— |-cos| ———— |
2 \ 2 J \ 2 : . 2

_ [25in 6x - cosx]+[2sin 6x -cos 3x]

B [2cos6x-cosx]+[2cos6x-cos3x]

_ 2sin6x [cos x +cos3x]

" 2cos6x [cos X+ Cos 3,\']

=tan 6x
=R.H.S.
Q7:
o o i o ; : X 3x
SN 3X 4+sin 2x —sin x = 4sin X cos —cos —
Prove that: 2 2
Answer :

LHS. - Sin3x+sin2x —sinx




=sin3x +(sin2x —sinx)

{9 - ) 3 e b
. 2x+x ). [ 2x—x . . A+B). (A-B
=sm3x+|i2¢os‘—}sm[ = q [smA—smBchos‘ ]sm[ = ’
- - P \ - - J
/-z N
. 3x ). (x
=sIn 3x +[Zcos‘ — ‘sm(—ﬂ
7 7
\ -/ \ -
: 3x . x
=smn 3x + 2 cos— sin —
2 £
. 3x 3x 3x . x . .
= 2sIn —: c0S — + 2 cOS —Sin — [stA=2$mA-cosB]
2 2 2 2
3xY)| . ((3x . (x
=2cos| — || sin| — +mn‘—
2 ') ..
3x X ) (3x) (x)
3 5 |+ ;’ 5 | |2 fA+B)
X . P da e P . . . +
=2cos(— RETE 4 £l cosd ~—~2 21 |:sm,*\+smB=2sm| ’cos[
) ) 5 S 3
\ = 2 Z \ < )
3x . X )
=2c05(7 .2sIn xcos :‘
\ & ) \ <~/
\
‘ X 3x
=4sin xcos(;]cos(— =RHS
\ =) il 4

Q8 :

4
fanxy==—

3 , Xin quadrant Il
Answer :

Here, xis in quadrant Il.

s X X X
sin—, cos— and tan —
Therefore, 2

are all positive.

A-B)

/




b il 4
Itis given that tanx=-—.

§ 3 =4
sec’ x=1+tan"x=1+ — | =l+—=
J

2 9
S8 X =—
25

+
Ln | L

= COSX =

As xis in quadrant Il, cosx is negative.

-3

COs X =—

* ¢r
Now, cosx =2cos” 5 -1

:>—=2cosz'~‘.—l
5 2

w

X X . 5
= 05— = T CosS— IS pOSltl\"E:|
2 5 [ 2

i

. x 2 . X . .
:~sm—=ﬁ wosin= s positive




X [2]
sin — :
tan—= B =i=2
cos-x- [ !

2\

Thus, the respective values of

Q9 :

. X X X
sin—, cos— and tan—
Find 2 2 for

Answer :

Here, xis in quadrant Ill.

. m
1, M<X <—

X X
COs— tan —

Therefore, 2 and

- 1
It is given that cosx =——.

cosx =1-2sin”

Mo | =

.2 X l-cosx
= sin”

V2

R
‘-..x

. X
= sin—
2

J6

X 2 3

N — = — —

2 3 43

cosx =2cos”
Now,

-

(SR

. X - X
5in —, cns; and tan —

-

are negative, whereas

vy

2

’

5

= are

1
COSX ==——
, X in quadrant Il

X
Sin—
is positive.

b w4
(VSRS

i K o 5y
SIH? 15 pOSItIVEiI

-

V5
E3

, and

2




| 3-1 2
+ s — =
, X I+cosx 3 3 3 |
= €05 — = = = —nd
2 2 2 2 2 3
= cos— = : " oS~ is negative
: 5 “E : >
o 1 8 =f
COS— = ——= X —= = —
2 V3 3 3
(JE
sin — \ﬁ
- f,
fm— 2 m A o 5
< cos> [_I]
2 3
. X X X 6 =3
sin—, cos— and tan— £, i and —\fr?_,
Thus, the respective values of 2 2 2 e 3 3 .
Q10 :
" X X . |
sin—, cos— and tan— sinx =—
Find - < for 4,xin quadrant Il
Answer :

Here, xis in quadrant II.

. W
8, —<X<HR
2

m X Lo
=D —<—<—
4 2 2
. X X X
$1n —, COS — tan —
Therefore, & , and 2 are all positive.

- ; 1
It is given that sinx = Y

coszx=l—sin2x=]—(lj =1 : —E

16 16
J15

= COSX=——ro
[cosx is negative in quadrant I1]




15
Ve .
. 32X l—cosx [ 4] 4+415
sin” —= = =
2 2 2 8
= sin~= 4415 [ sin~ is positive]
2 8 2
44415 2
b= K —_—
8
(842415
16
- 842415
4
JE]
14| =
s X l+cosx 4 4—\/E
cos” —= = =
2 2 2 8
3 —+/15 3
= cos—= 4-Jis [ cos— is positive]
2 8 2
_J8-2415
4
< 8+ 215
- e 4 _\8+2415
2 cos® [Va-2415 | 8-2415
= 4
_\/8+2\/Gx8+2\/ﬁ
8-2V15 8+2415
8+2415) 5
_ ( ) _8+-~/E=4+\/]§

-

—_

\ 64-60




Thus, the respective values of

and 4+\/ﬁ

X X X
sin—, cos— and tan—

2 p )

- - = are

VB+2V15 8-

4

2J15

4




