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° (i) - 47° 30 (iii) 240° (iv) 520°

Answer :
(i) 25°
We know that 180° = 11 radian
e W . Sm .
" 25% = — % 25 radian = — radian
(i) &€°47° 30’
1
47—
4E47° 30' = 2 degree [1° = 607
95
2 degree

Since 180° = 1 radian

—95 T (=95 : -19 =19 \
deg ree = —=| —— | radian = m radian = m radian
2 180 1\ 2 36x2 72

. —-19 .
c =477 30" = ——x radian
72

(iii) 240°
We know that 180° = 17 radian
s X . 4 .
. 240° = ——x 240 radian = — 7 radian
180 3
(iv) 520°
We know that 180° = 11 radian

N
- 520°= - 0520 radian = 22" radian
180 9

Q2:
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Find the degree measures corresponding to the following radian measures

(Us&an]
. T)

1 5w T
i) 16 (i) ae«aGiiy 3 (v) ©

Answer :
11
0} 16
We know that 1 radian = 180°

11 . 180 11 45x11
so— radain = ——x— degree =
16 n 16

degree

_45%]]:{?

315
degree ="—" degr
2.4 STy R

3
=39= degree
8

3 . .
=39°4 X;ﬂ min utes [lﬂ = 6{]']

(-
=39°+22'+ 5 min utes
=39°22'30" [1'=60"]
(i) a€“ 4

We know that 11 radian = 180°

. [80=7(-4
—4rad1an_@x{—4} dcgrcc_x—{} deg ree
Fi
757
= 2520 dcgrcc:—EZ?ﬁ deg ree
——229°+$ min utes [1°=60"]
- T
=-229°4+5 +ﬁ min utes
=—229°5'27" [1'=60"]
St
Giiy 2

We know that 1T radian = 180°
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S 180 5=

. ——radian = ——x-—— degree =300°
n
?_irl:

iv) ©

We know that 1T radian = 180°

.'.?—Hrad:im'n = @xT—ﬂ: 210°
T

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_g
~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.

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
( Usem=—
22cm 7 .

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

o1
r

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

22 . |80 22 180x7x22

0 =— radian=—x— degree=——— degree
100 T 100 2100
126

TS dcgrcc:]E% degree =12°36"  [1°=60"]
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Thus, the required angle is 12°362.

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

—- em= 20 em
~Radius (r) of the circle = =

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 .
— radian
-0=60°= 3
[
7=
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
T AB  — 20
—=—=AB=—om
320 3

20m

— 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 :

. . r r, .
Let the radii of the two circles be ! and *. 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..
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T . Sm .
— radian — radian
Now, 60° = 3 and 75° = 12
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
[
#=—orl=rf
r
[ rom
sl=""and/=-
12
KT F/OT
= - = =
3 12
[
===
4
o3
= —=—
rooo4

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 6 radian at the centre, then

Itis given thatr =75 cm

(i) Here, =10 cm

# = — radian :1 radian

(i) Here, | =15 cm

= E radian = % radian
(iii) Here, 1 =21 cm

”
= LI radian = i radian
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Exercise 3.2 : Solutions of Questions on Page Number : 63
Ql:

Find the values of other five trigonometric functions if

Answer :

1
COSX =——

a2 1
sin“x+cos xy=1

—=sin‘r=1-cos’ x

isin3r=l—[—l]
2
.3 1 3
=5 x=l-—=—
4 4

. 3
:*5111.1’=iT

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

V3

SENy=———
COsSgCy = 1 = I = —i
~ sinx NE) J3
2
3
inx 2

Q2:

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

Answer :

siny ==

- * :
sin" x+cos x=1

= cos’ xr=1-sin"x

. 3
:M:os‘x:I—[—]
)

9
25
16

= cos x=1-
= 05T X =

= e0sy =+ —
-L'\

sinxy =

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

L

inx
tan.x = =" =
COS X _4] 4
5
] 4
coty = =——
tan x 3
Q3:

Find the values of other five trigonometric functions if

coty =

Ln | L

, X lies in second quadrant.

4 , X lies in third quadrant.
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Answer :

3
coty =—

1

tanx = —_— =

cot x [3]
4
1.1'

1+ tan” x = sec

|

[4]- :
= ]4+|—| =sec’ x
3
16 .
= l+—=sec x
9
25 )
= —=5eC X
g

s sECX=%—

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

Ssecx=——
3

Q4:
13

SeCx =—
Find the values of other five trigonometric functions if 5 , X lies in fourth quadrant.
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Answer :

SeCY = —

I I 5
cosxy=——= =

secx (13 E
3

- P ¥
sin" x+cos x=1

—sin° r=1-cos x
. (ST
=sin"x=1-| —
13
. 25 144
=sm y=l-—=—
169 169

. 12
= gny=*—
13

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

; 12
BNy ==——
COSECX = 1 ___B
sinx [_12} 12
13
-12
sin x [13] 12
lanx = = =—

cotx = = =—
tanx [ 12 12
5
Q5:
tanxy = ——
Find the values of other five trigonometric functions if 12 , X lies in second quadrant.
Answer :
fanx = ——

12


www.ncrtsolutions.in
www.ncrtsolutions.in

oty =——=——— = ——

tan x _ 3 5
12

¥ iy
I+tan” x =sec” x

13
—secx=+—
12

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

13
sSec x = ]2
| | 12
Cosy=—= =——
secx _13 13
12
sin x
fanx =
Cos X
5 a 5inx
|2_[_|2]
13
5 12V 5
—=snyx=s| — x| —— |=—
12 IEJ 13
| l 13
COsSecy = =—=—
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 21 or 360°.

8N 765° = sin (2x360°+45°) =sin45° = —

ﬁn_.
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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°)

=cosecif® =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°.

J J

g h
tanITH=1;anﬁ]:n =tan[6n+§J= tan%= tan 60° =3

Q9 :

1m
sm| ——-
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°.

c.sin —E :sin[—£+2x2u :sin[E :“G
3 3 3 2

Q10:

15n
‘ t[__
Find the value of the trigonometric function 4
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Answer :

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

o o )

Exercise 3.3 : Solutions of Questions on Page Number : 73

Ql:

B - T 1
Sin” =4 cos” —=tan” — = ——
3 4 2
Answer :
> + IC
S51N° — -+ CO5” ——tan™ —
L.H.S. = 4
| b ] 2 )
= — +| = — 'I"
z)+(z)-0
1 1 1
e | = ——
4 4 2
=R.H.S
Q2:
T sIm .m 3
28in” =+ cosec” — cos” —==
Prove that 6 i} 3 2
Answer :

. 2T s Im LW
25N —+CcosecT —Ccos” —

LHS. =


www.ncrtsolutions.in
www.ncrtsolutions.in

4 %

os) v )
o] [

Lt

1 4 1 3
:—+—:—-|-|:_
2 4 2 2
=R.HS.
Q3:
- T 5']1: - + I
cot” —+cosec—4+3tan" — =6
Prove that 6 6 6
Answer :

- T Am - + T
cot™ —<+4cosec—-4+3tan™ —
LHS. =

= (\.ﬁ)z +cosec[n—%]+ 3[%]:

s
=34 cosec—+Ixn—

=3+241=6
=R.HS

Q4:

Qsinz—n+2cn51£+ 25&«:13: 10
4 3

Prove that

Answer :

. 2 311: - I i
28in” — 4 2cos” —4 2sec —
LH.S = 3


www.ncrtsolutions.in
www.ncrtsolutions.in

:Z{Sin[n—g]}: +2[%T +2(2)

=2Jsin1} LI
3 3

(
- 2[%}1 £148

=l+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) =sinx cosy + cos x siny]

(= HE)
_ \E N 1 =~.1'r_’:+l
22 22 22

(ii) tan 15° = tan (45° &€ 30°)
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| +tanxtan v

- X
4

[Ian (x— )= anxl anny.

N L
4

nuF__W_.:u._j..
I

1+ tan 45% tan 30°

_ lan 45% —tan 30°

—
—
-
| —
E| = _|_,|>J }x]ﬁ
= L =
= - i
T ele EIT
: —
= _ — [ — 1
| Bl 7 m =
5, ’ #
B =+ = e _ _ _..__n
—= & _ Bl T
= 1 Bl= - ;o
7] _ , P S—— = .-H...
e W 5 =
s — | ES m + 2
_u_4 + 3 _ o
| +
[\]/U.. —_ 4 o
.E - ™ - - +
el I - I -
T T Bl - 5 B
| = + now
2 +t om0
Bl -~ e o
— Es e | ﬁ
= _ | B+ 2 W
5] =+ | =+
e o _ L < -1,
= o — ] m =
! p s 3G
B = (] .2 ___|_ \ J.
—_ | .
n
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Q7 :

n
tan| — +x ,
(4 ]_[Iﬂanx]

[ﬂ ]_ l-tanx
tan| ——x
Prove that: 4

Answer :
A+ B A_ B
tan[A+B}:ta"—tE"' and mn{A—B]:M
It is known that |-tan Atan B 1+tan A tan B
/ T
tan —+tan x
4
n T | + tan x
tan| —+x 1—tan - tan x — )
4 \ 4 J 1 =tan x 1+ tan x
N Y (1-tanx| \1-tanx = RHS.
tan(E—x] tan ——tan x [—] ]
4 4 | + tan x
I+ tan > tan x
+LH.S. = \ 4 J
Q8 :
cos|m+x)cos(—x X
{ } { } =c¢ol” X
- T
sin (1 —x]cos(§+x]
Prove that
Answer :
cos|m+x)cos|—x
[ s - cos(m+x)eos(—x)

sin(m - x]cus[g+ xj

_[~cosx][cosx]

~ (sinx)(~sinx)

—sin’ x

2
=05 X

=cot” X
=R.HS.
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Q9 :

R
Cﬂﬂ[g—ﬂ: v_ers (27 + x}|:cm[3—n - xJ +cot(2n +.r}:| =1
2 2
Answer :

CGS[B—E +x]ms{2n +x}{m1 [B—E— x] +cot (2 +.r}:|
LH.S. = : 2

= sin xcos x[tan x+ cot x|

) sinx  Cosx
=SINXCO8X +

COsSXY sinx

) sin® x+cos’ x
=(sinxcosx)| —————
Sinxcos x

=l=RHS5.

Q10:

Prove that sin (n + 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)X = c0S X

Answer :

L.H.S. =sin (n + 1)x sin(n + 2)x + cos (n + 1)x cos(n + 2)x

[25‘.in(n+l}xsin(n+2]x +2::m‘.(n+|]xms{n+2}x:|
:l{cos{(n+l}x—[n+2)x}—cos{[n+l]x+[n+2)x} }
2 +cus{[n+I}x+{n+2}x}+cos{[n+l)x—(n+2]x]

[ ~2sin AsinB = cos(A + B)—cos(A - B]]

Fd | —

2cos AcosB =cos(A +B)+cos(A-B)
=%x 2c05{[n+l]x—(n +2]x}

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

Q11:
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[?m: J [311: ] .
cos| —+ X |—cos| ——xX |=—y2s5inx
Prove that 4 4

Answer

cosA—cosB = —23in[ﬁ:ﬂ].sin[ﬁ';ﬁ]

It is known that

[Jn: ] (311: ]
cos| —+x |—cos| ——x
~LHS. = 4 4
(3n 3T ' (3 3Ir
X (] =X x| =—=-x
& 4 ) é 4

=-2sin .5in
2 2

=-2 sin[?]sin X

:—Esin[ﬂ—E]sinx
4

A
:—EsmEsmx

-—Ex]—xsiﬂ‘i
-..E b

=—\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+D sin A-B
2 2 2
= (sin 6x + sin 4x) (sin 6x &€ sin

Cfex+Ax ) [ ex—4x Gx+4x ) |, [ 6x—4x
=| 2sin COs 2cos .8in
a%) 2 2 2 2
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= (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

cosA+cosB = ECGS[A:B)COS(F&;B]* cosA—cosB=-2 sin[A;B]sm[A;B)

that
~L.H.S. = cos? 2x 8€" cos’ 6x

= (cos 2x + cos 6X) (cos 2x a€“ 6x)

2% +6x 2x—6x [ 2x+6x ), (2x-6x)
=| 2cos cos =2sin 5in
2 2 2 2

= I:E cos dx cos (—2.‘-:}][—2 sin4x Hin{—lx]]

= [2 cos 4x cos 2x] [4€*2 sin 4x (&€ sin 2x)]
= (2 sin 4x cos 4x) (2 sin 2x cos 2x)
= sin 8x sin 4x

=R.H.S.

Q14 :

Prove that sin 2x + 2sin 4x + sin 6x = 4c0s? X sin 4x

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

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

:[Esin(zx-zl-ﬁx )Cos(zxz—ﬁx )] 4+ 25in 4x

rsind+sin B =25in[ A:B]cus[A;B H

= 2 sin 4x cos (&€“ 2x) + 2 sin 4x
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= 2 sin 4x cos 2x + 2 sin 4x
=2 sin 4x (cos 2x + 1)
=2sin4x (2cos*x a€“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
= ar [2:3111[—2 )l:r::-s[—2 )]
[ Vein A 4+ 50 B =Esin[ﬁ;E )cos[ﬁz_E )]

= M)[Esinélrcosr]

sin dx
=2 C0Ss 4X coS X

R.H.S. = cot x (sin 5x &€" sin 3x)

cosx | , ’5x+3x] . (ix—ﬁx]
=— 2cos sin
sinx L 2 L 2
¢ W y
{.-sinﬁ—sinﬂzlcns[ ijl+I’1‘Jsin('ﬂ"_H ]}
2 . 2

_ COSX

——[2 cos4xsin x|
sinx

= 2 c0S 4xX. cos X

L.H.S.=R.H.S.

Q16

cosYx —cosSx sin 2x

Prove that Sinl7x—sin3x cos10x

Answer :

It is known that
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cosA—cosB= —ESin(A;B]sin[A;B), sin A —sin B =ICGS(A;B]sin(A;B]

cosYx —cosS5x

~LH.S = sinl7x —sin3x

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

- [I?x+3x] . [l?x—e.x]
2cos .5In
2 2

=2 sin Tx.sin 2x

2cos10x.8in 7x
5in 2x

cos 1 0x
=R.HS.

Q17:

5N 5x +sin 3x
= tan 4x

Prove that COS3X +Cos3x

Answer :

It is known that

sin A +sinB = Esin(A;B]ms('&;B} cos A+cosB = EEGS[A;B]CGS(A;B]

5in 5% 4+ 51in 3x

SLHS = COsaX +cos3x

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

2sindx.cosx

2ecosdx.cosx
_ sindx

 cosdx
=tandx = R.HS.

Q18:
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sinx —siny

-y

=tan

Prove that 05X TCOSY

Answer
It is known that

sin A —sinB =2cus[ﬁ; B]sin(ﬁ;B]* cos A+cosB= ECDS{A;BJCDE[A;B]

sinx —sin y

LLHS = COSX+cosy

2cns[x+y}sin[){_y)
2c05(x+y],cos(};_}f]
2 2

Q19:

sin X +sin 3x
— = tan2x
Prove that 08X +C0S3X

Answer :

It is known that

sin A +sinB = Esin(A;B]cos('&;B) cos A+cosB = Ecﬂs[ﬁ;B]cos(A;B]

5N X +s8in 3x

LHS. = Cosx+cosix
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Q20 :
SIn X —sin 3x .
—— 2sinx
Prove that 5IN° X —CO5" X

Answer

It is known that

sin A —sin B =2c05[A; B]sln[A;B} cos’ A—sin’ A =cos2A

SN X — sIn 3x

ALHS. = sin®x—cos’ X

[x+3x] ) (K—Bx]
2¢os sin
B 2 2

N —cos2x
- 2eos 2xsin [—x}

—C0s2x
=-2x(-sinx)
=2sinx =R.HS,

Q21:

cosdx +cos3x +cos2x
=cot3x

Prove that SIN4X +sin3x +sin2x

Answer :

cosdx +cosIn+cos 2x

LHS. = Sin4x+sin3x+sin2x
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(cos 4x+cos 2x ) +cos 3x

- (sindx +sin 2x )+ sin 3x

x4+ 2x dx =2x
2¢0os Cos +C0s3x
2 2
L (4Ax+2x 4x-2x oL
2sin 5 cos ) +81n 3%

[‘.'ms.ﬂa+msB:2ms[A;BJms[A;B], sinA+snB :.’»‘::«:ir{’d"‘+

Her(452)

~ 2C083X COS X + €08 3X

25N 3% cos X +5in 3%
cos3x(2cosx +1)

- sin 3x [Ecns X+ ]]
=cot3x =R HS

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

:culxcut.?x—[ :|(12U12}{ +culx}

cot x +cot 2x
--cot(A +B)= cotAcotB-1
' cot A+cotB

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

=1=R.H.S.
Q23:
4tan x(] —tan’ x)
tan4x = i’ -
Prove that I—-6tan” x +tan” x

Answer :
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2tan A
tan 2A = an

It is known that I—tan’ A .
~L.H.S. = tan 4x = tan 2(2x)

_ 2tan2x

~1-tan’(2x)

2( Etani{ ]
l—tan® x

]_f 2tan x T
I\]—tan:x;

[ 4tan x
_I—tanEx

| 4tan’ x

(I—tan: .\'):

[ 4tanx
Ll—Lan:x

[I —tan” x} —41an” x

(I—tan: x}:

4tanx[|—tan: x)

{l —tan” ?{}: ~4tan” x

B xlmn.»;(l—tanE x]
Cl+tant x—2tan’ x —4tan’ x
~ dian x(l—tanl 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 - 2 sin* A]

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

=1 - 8 sin’x cos*x
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=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 [(2 cos® x - 1)°- 3 (2 cos®x - 1) [cos 2x = 2 c0s® X - 1]
=4[(2 cos’ x)* - (1)° - 3 (2 cos® x)* + 3 (2 cos® X)] - 6cos* 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

Ql:

Find the principal and general solutions of the equation lanx = “E

Answer :

tanx=-ﬁ

. T 4 s
It is known that tang -3 ﬂl‘ldtﬂﬂ[? |: tﬂﬂ[ﬂ:+—
A

™

G

= tan

La| =

L

&
P13 4

Therefore, the principal solutions are x = Jand 3 .

-
MNow, tanx = tan‘g

T
= X = nrc+§, wherene £

where ne 7

3

T
X=nm+—
Therefore, the general solution is 3
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Q2:

Find the principal and general solutions of the equation secXx =2

Answer :

secx =2

. T
It is known that seC— = 2 and sec -

3n T b
=sec| 2m—— |=sec_ =
2 A 2

P15 5w

Therefore, the principal solutions are x = Jand 3 .

T
Mow, secx :szcg

m 1
= COSX = C05— SCCX =
3 COs X
T
= x=2nnt+t—., where ne 7
3
Xx=2nrt+-=
Therefore, the general solution is 3 ,whereneZ

Q3:

Find the principal and general solutions of the equation Cotx = _"”E

Answer :

cotx = —~u"§

It is known that cc}tg:ﬁ
.'.cot[n:—g] = —cot% = —-\E and cot[iﬂ:—gj = —t:r:rtE = —aﬁ

i)
. in - 1l -
ie. cot? = —u": and cot? = —'u":

Sm 1l

Therefore, the principal solutions are x = 6 and 6. .
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Sm
Mow., cotx =cot—

T 1
= tanx = tan— cotx =
O tan x

5w
:>x:nn+?, where n e 7

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

Q4

Find the general solution of cosec x =-2

Answer :

cosec x=a€2

It is known that

T
cosee— =2
(i)
-‘" / L8 T
{.:U!':'-{:‘LL J: —COs ec, =-2 and L‘meu| 21— 6 = —gosec <
\

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

T 1
— and —
Therefore, the principal solutions are x =
T
Mow, cosecx =cosec—
. . im 1
— 5INX =51n— COSCUN = —
V] sin X

=x=nn+(-1) % where n e 7

Tn
X=nmn+ [—]}" —, wherene 7
Therefore, the general solution is 6

Q5:

Find the general solution of the equation €08 4X = €05 2X
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Answer :
cosdx =cos2x
= cosdy —cos2x =10

= —lﬁill[m]ﬁin[ﬂ] =)
2 2

{'.'msh—cﬂsﬂ = —Esin[h:B]sin(h;B”

= gin3xsinx =10

=sgn3x=0 or sinx =10

S3x=nm or x=nm wherene 7
nm

:>x=? ar x=nm, wherene Z

Q6 :

Find the general solution of the equation COS3X+cosXx—cos2x =0

Answer :
cos3N+ceosx—cos2x=10

3 Jx =0 A+B A-B
:Ems[ Y:x]ms[ tj*{]—mszle} [cusAH@sB:Zcm[ ; ]ms(Tﬂ

= 2cos2xcosx—cos2x =10

= cos2x(2cosx -1)=0

= cos2x =0 or 2cosx—1=0
= cos2x =0 or Cosx =
s T
S2X = [2n+|]; or  cosXx=cos—. whereneZ
& ¥
T T
:-x:[2n+l]z or Xx=2nm+—, whereneZ
i
Q7 :

Find the general solution of the equation Sit2X+cosx =0


www.ncrtsolutions.in
www.ncrtsolutions.in

Answer :

sin2x+cosx =10

= 2sinxcosx+cosx =0

=» cosX(2sinx +1)=0
=cosx=0 or 2einx+1=10

MNow, cosx=0=>cosx :(En +l]%, where ne 7,

2sinx+1=0

. -1 N T ; b8 . T
= S5NX=—=—S8SIN—=353N| T+— | =51N| T+— [=5INn—
2 A (5] G

6
Tm ;
= x=nn+(-1)'—. whereneZ
T n 1T
(2n+ )= or n*n:+[—1} —.nef
Therefore, the general solution is 2 6
Q8:

Find the general solution of the equation S€€~ 2x =1-tan2x

Answer :

sec” 2x = | —tan 2x

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

=tan2x=10 or tan2x+1=0

Mow, tan2x =10
= tan2x =tan0
= 2x=nn+0, where ne 7

nm
= X=-—_-, whereneZ
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tan2x +1=1

s b1 in
= an2x=—l=—tan—=tan| 1—— [=tan—
4 4 4

3n
= 2x=nm +—. wherene 72

=S K= +:%T. where n e 7

nm nt 3n
—or — +—=, nel

Therefore, the general solution is 2

Q9 :
Find the general solution of the equation SN X +8IN3x+sin5x =0

Answer :

sin X +sin3x+sinsx =0

(sinx+sin5x)+sin3x =0

o x+5x X—23 . . . . A+B A-B
:>[25m(1{-: h]cas[xjxﬂ+5m33‘:=ﬂ smﬁ+smB=25m( : ]ms( 5 H

= 251 3xcﬂs{—2x}+5i.n3x =1

= 2smIxcos 2x+smiIx=0
=»sin3x(2cos2x+1)=0

=sgind3x=0 or 2cos2x+1=0

Now, sin3x=0=3x=nn, wherene ¥
) nm
i.e. x=T. where ne 7
2eos2x+1=0

- by T
= DS 2N = — = =05 — =cns[n-—]

2 3 3

n

= COS2X = 05—

= 2x =2nn tz—:t, where ne 72

T
=x=nnt—. wherene 7
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Therefore, the general solution is 3

Exercise Miscellaneous : Solutions of Questions on Page Number : 81

Ql:
T Om 3n S
2eos—cos—+cos—+cos—=10
Prove that: 13 13 13 -
Answer :
L.H.S.
T On 3T 5w
=2C08—C0s—+Cos——_+Cos—
3 3 13 13
3}t+_":-1rr it 5m
T On 113 3013 x+y xX—y
=2cos—cos—+2cos ]“’ 13 13 l“ cosx +cosy =2cos Y lcos !
13 13 2 2
T O - rr
—st—cos—+ cﬂs—ms —
13 13 13 |_'}
O d T
=2¢C08—cos 28— Cos—
3 3 3 13
T 4n
=2c08s—| cos—+Ccos—
13 k 13
9r  4dn 91 4n
- - -
— 205 | 2cos| 1313 |cps| 1313
13 2
T T 5t
=2C0s - 2 Cos — Ccos
131 2 26
T
=2¢05— = 2x 0= cos
13 26
=0=R.H.S
Q2:

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

Answer :
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L.H.S.
= (sin 3x + sin x) sin x + (cos 3x &€" cos X) cos X
=sin3xsinx +sin’ x +cos3x cosx —cos’ x
- . . 2 .3
= C0s3X cos X +sin3xsinx —(Ens X —sin .\')
= cos(3x — x)—cos 2x [cus{A— B)=cos A cosB+sin Asin B]

=C0s 2y —Ccos 2X

=0
=RH.S.
Q3:
2 . . 2 s X+V
{L‘DE.‘{-I-(J(‘.IS}") -I-{HI]'[X—H]]I}’} :4(:{!!4_ }I
Prove that: 2
Answer :
cosx +cosy) +(sinx —siny)
Lhs. < ¥) ¥)

=cos’ X+cos” v+ 2c0sXcosy+sin® X +sin’ y—2sin xsin y

= (cus" X +sin’ x}+{cosz v +sin’ 3')+ 2(cosxcosy—sinxsiny)

=141+ 2cos(x+y) [cus[A + B) = (cos A cos B- sin Asin H}]
=2+2cos(x+y)
= 2[]+m5[x+ 1]]
:2[]+2cm‘.3(x+—y]—l} [cuszhzzmszﬁ—]]

2

¢ A
=4-:053Lx+} = RHS.
2
Q4
(cosx —cns}'): +(sin x —sin }']: = 4sin® >

Prove that: 2
Answer :

s o (cosx—cos y)' +(sinx —siny)’
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=cos’ X+c0s" V—2c0sXCosy+5in° X +sin’ y—2sinxsiny
= (cos® x+sin® x )+ (cos® y +sin’ y )~ 2[cos xcos y + sin xsin y]
:l+1—2[c05[x—};)] [cns(;\—B]:cosﬁmsﬂ+sinﬂsin]3]

=2[1-cos(x-y)]
:z[Lﬂb—zsml(“;YJ}} [cos2A =1-2sin" A]

=4ﬂf[x;FJ=RH5_

Q5:

Prove that: SINX +8in3xX+sin5x +sin 7x = 4cos x cos 2x sin 4x

el %57

Answer :

sinA+sinB:23in[ﬁ+

It is known that

SLH.S = Sinx+sin3x +sin5x +sin 7x

=(sin X +sin 5x )+ (sin3x +sin Tx]

. x+5x X —5x L 3x+Tx Ixn—Tx
=2$|n[—]~cns[ J+’-’.sm[ ]cns[ ]
2 2 2 2

= 2sin3xcos(-2x)+2sin 5x cos(-2x)

=2sin3xcos2x +2sin 5% cos 2y

= 2c052x[sin3.'~: +sin 5x]

= Ecuslelsin(h:jx]-CDS[BK;SK ]]

= 2-:0523;[251114:( ~c05[—x}]

=d4cos2xsindxcosx = R.HS.

Q6 :

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

= tan bx

Prove that: [COS Tx+ CQSSK}"' [Cﬂs 9x + cos 33{}
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Answer :

It is known that

sin A+sinB = ESin(’éH_

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

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

s o (cosTx+cosSx

)

)
:[Esin[.}r“h cns(h X } [Esin[gx;h]-ms[ - Ew
|:2m} [T\:+5'~: ['?:!L 5\:):| [ECUS[Q:{;}HJ-WS[QH;HH

- [25in 6x - cosx]+[2sin 6x - cos 3x]
B [2cos6x-cosx]+[2cosbx-cos3x]

+(cos9x +cos3x)

o
]
|
s
-
R
| |

_ 2sinbx [cos x + cos 3x|

2 cos bx [cos X + C0S 3;{]

= tan 6x

=R.H.S.

Q7 :

X 3x
SIN3X 45N 2x —=sinx =4sin X cos—cos—

Prove that:

Answer :

LHsS = Sin3x+sin2x—sinx


www.ncrtsolutions.in
www.ncrtsolutions.in

=510 3x +{5in 2x —sin :{}

=smn3x+| 2cos Ixtx sin Zx—x] sinA—sinB=Ech[A+B sin A-B
2 2 2 2
=sin3x+[2cos[37xjsin(

; Ix . ox
:5|n3x+2t:asTsm—

[
L
| I |

3Ix 3x Ix . ox . .
=2sin - Tcos—- 1 "’ms?sm E [stA =2smA 'GGSB]

ool \
BES I 6 W 5 | e
> - { R > [ 57 [ 2 H

™

)

-

= Ecus(— 2sin % cos [

=4sin xms( Jcas[

Q8:

=RHS

\._,-ﬂ" Mlx

tanxy = ——
3 , X in quadrant Il

Answer :
Here, x is in quadrant II.

T
— S XTI

. X x x
5in—, UU.‘;E and tan —

Therefore, 2 2 are all positive.
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It is given that tan x = —%.

2 b —4Y 16 25
sec r=l+tan" x=1+| — | =l+—=—
3 9 9
2 9
S8 X =——
25
3

= CGSI=i§

As x is in quadrant Il, cosx is negative.

-3

COs X =—

-

Now, cosx=2cos” % -1

::-—:Zcmzi—]
5 2

= 2cos’

(]

L]

=

[Fx]

[ 3]
(SN
UlllJ

L]
=]
“
|
]
[a— ml_

“ltn &

U
o]
=]
W

[ cns% is pﬂsitive}

]
=]
(7]
3| =
||| b | =

X N
—sin==— ' sin= is positive
2 [ 2 ]
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x [EJ
sin~ | o
tan%= i=$=2
cos— |~

2 |

J5

2J5 5

. X x
sin—, cos— and tan —_— ?ﬁ and 2

X
Thus, the respective values of 2 2 2 are

Q9:

. X X X
gin—, cos— and tan— COSX ==—
Find 2 2 for 3 , X in quadrant Ill

Answer

Here, x is in quadrant Il1.

. T
LE, T<X <—

X X . X
cos— tan — 5111 —
Therefore, 2 and 2 are negative, whereas 2is positive.

. 1
It is given that cosx =-—.

. bt
COSX =I—251n2;

L2 X l-cosx
= 5In =
2
N
1—[—2] (|+1 ‘o
= gin® > = g 3=
2 2 2 2 3
= sin> = V2 oSN s pusitive}
2 43 i 2
Lsin— = EX\E—JE
- Vi3

X
cosx =2C08 —=

Now,

[}
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e ) (5 G)

s X 3
=058 —= = = = =—
2 2 2 2 2 3
| [ X, . }
= C0s— == OCDsE— 18 negatwe
J3 2
1 3
COS— = ——= K = ——
NERRVE R
sin X ﬁ]
B 3
tan—= 2 M7 —'uE
= cos x [__I]
2 B
siniﬁ ::n:-;i and tﬂn1 Eﬁ _ﬁ, and —'JE
Thus, the respective values of 2 2 are 3 3 .
Q10:
. X X X .
gin—, cos— and tan— 5INX =—
Find 2 for 4 , X in quadrant Il
Answer :

Here, x is in quadrant Il.

. T
e, —<X<Tm

b1 X m
—_ — s — e —
4 2 2
. X X X
S1M —, COS8 — tan —
Therefore, , and 2 are all positive.

It is given that sinx =

, _ 1y
ms'x=]—sm‘x=l—(—] =]

4
J15

= COEN=——r0
[cosx is negative in quadrant II]

1. b
16 16
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gin? X 1meosx 4 =4+~J'E
2 2 2 8
=5 X 4415 [ sinilspusitive}
2 8 2
3 4+~J’GXE
8 2
_[8+2415
16
_\8+2\15
4
JE]
I+| -
ot X _ 1Heosx 4 ) a-\I5
2 2 8
4415 . .
= cos—= Jis |: cos— is pusltwe]
2 8 2
_ [4=V15 2
8
_ [8-2415
16
V8-2J15
4
i
. 3+2~.1'r1_5]
tan — = o 2_1 ! - ""EJ“E""IE
2 ccs}_j E—EJI_S] «./E—Ew.f'ﬁ
- 4

_\/3+2~fﬁxs+2~ﬁ
8-2J15 8+2415
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sin—, cos— and tan—
Thus, the respective values of 2 2 2 are 4 4

and 4+~.|"E

X X x  \8+2J15  \8-2415
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