Exercise 3.1
Question 1:
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° = n radian

T - . S .
S 25% = —— % 25 radian = —— radian

180
(ii) -47° 30'
47+
-47° 30' = 2 degree [1° = 60']
_-9
2 degree

Since 180° = n radian

95 (95 _ -19 o —19 .
deg ree = ——x=| — | radian = JTE radian = m radian
2 180 '\ 2 J6=2 72

[

=47 30 = }1: radian
72

(iii) 240°
We know that 180° = n radian

- 240° = %x}ﬂ] radian =2 x radian

2
(iv) 520°
We know that 180° = n radian

-
S5200 = ix 520 radian = _f% radian

Question 2:

Find the degree measures corresponding to the following radian measures

(USEE=£J
? .
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11 Sm Tn
(i) E(ii) - 4 (iii) ?(iv) 6
Answer

H
(i) 16
We know that n radian = 180°

11 . 180 11 45x%11
- — radain = —x— degree =
16 n 16

degree
T =

_A5x11x7

315
degree =—— degr
Y egree . egree
3
=39= degree
8

:3qa+3x6ﬂ
8

min utes [1°=60"]

1 .
=39°422 ’+§ min utes

=39°22'30" [1'=60"]
(i) - 4
We know that n radian = 180°
. 180x=7(—4
—4 radian _@x{—ﬂ deg ree —X—{} deg ree
T 22
—252
= -ISI-D dcgrcc:—ﬂ'&% deg ree
= —229°+$ min utes [1°=60"]
vy
=-229°+35 +ﬁ min utes
=—229°5'27" [1'=60"]
Sm
(i) 3
We know that n radian = 180°
STT[ radian = @x S degree =300°
L
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Tn

(iv) 6
We know that n radian = 180°
.‘_?—nradian =@x?—“=2]f}°

13 3]

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 2n radian.

Hence, in 6 complete revolutions, it will turn an angle of 6 x 2n radian, i.e.,

12 n radian

Thus, in one second, the wheel turns an angle of 12n radian.

Find the degree measure of the angle subtended at the centre of a circle of radius 100

( 22"
L Use m= —J
cm by an arc of length 22 cm 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

1
B=—
r
Therefore, forr = 100 cm, | = 22 cm, we have
22 . 80 22 180=7x22
0= radian = —x — degree = —  degree
100 100 22100
126 3 [ o
=0 degree =12= degree =12°36 [1°=60"]
5

Thus the reauired anale is 12°38WWV. ncert hel p. con
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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—{] 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.

T .
— radian
~0 =60° =3
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
T AB  — 20m;
—=—— = AB="= cm
3 20 3

20m

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

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

Answer
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Let the radii of the two circles be 1 and 2. Let an arc of length / subtend an angle of 60°
at the centre of the circle of radius ry, while let an arc of length / subtend an angle of 75°
at the centre of the circle of radius r».
. 57 .
radian o radian
and 75° = 12

We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 6

W

Now, 60° =

[
B=—orl=rf
radian at the centre, then F

S = it zu‘n:‘_l.l'=ﬂ
3 12

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

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
gt

radian at the centre, then F.

It is given that r = 75 cm

(i) Here, / = 10 cm

7= % radian :i radian

(ii) Here, I = 15 cm

15 . 1 .
# = — radian = — radian
75 5 WWV. ncert hel p. con
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(iii) Here, / = 21 cm

= ﬂ radian = i radian
75
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Exercise 3.2
Question 1:

1
COEX=——
Find the values of other five trigonometric functions if 2 x lies in third

quadrant.

Answer

1
COSX =——

a 2 p
sin"x+cos  x=1
—=sin’ r=1—cos’

=sin"x=1 —[—

b3 | —

1

—=sin"x=l-—=

e |t

. 3
:*SlI'II=iT

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

V3

LSiny=——

I
COS eCx = =

I
sinx ~ NE)
2

2
V3
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Question 2:

. 3
sinxy =—
5

Find the values of other five trigonometric functions if , X lies in second

quadrant.

Answer

5N X =—

+ 7 A
sin“ x+cos" x =1

= cos” x=1-sin’ x
ol
3 3

9
25
16

=g x=1-=
=cosix=
= 05X =+ —

-q

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

SO X = - —
15
:,ec.,x—msx— 4\ 4
[_5}
3
tanx = i"x=@=—j
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Question 3:

3
cotxy=—
Find the values of other five trigonometric functions if 4 , X lies in third quadrant.
Answer
3
coty=—
4
1 1 4
tan x = —_—— =
cot x [3 3
4

1+ tan” x =sec” x
4y .
=1+|—| =sec’x
3
16 .\
= l+—=sec" x
9
25 ,
= —=8ec" x
9
S RECX =% —

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

wWWV. ncert hel p. con

wo diyuaou - mmm//:dny



, 5
SEeCY=——
3
COSX = ——I ——E
T osecx [_5] 5
3
s5in ¥
tanx =
cs X
ﬁi_sinx
" (7)
3
me=( (5
= XInx= x = -
3 3 5
1 5
COSEE N = —— = ——
SN X 4
Question 4:

Find the values of other five trigonometric functions if
quadrant.

Answer

SeCY =—

| 1 5
COSX=——=——r=

secxy 13 ﬁ
3

« 3 5
sin~ x+cos- x =1

— sin° x =1 —cos” x
. (ST
=sn xr=1- —
13
Ca 25 144
=sm x=l-—-=—
169 169
. 12
=snx=*t—
13

3 , X lies in fourth

Since x lies in the 4™ quadrant, the value of sg'_ln 1( will be negative.
VWV, p. con
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Question 5:

tany = ——

Find the values of other five trigonometric functions if

quadrant.

Answer

fany =——

oty =—-= ==

tan x B 5
12

> '
I+ tan” x =sec” x

[ 5)1 ]
= 1+| ——| =sec’ x
12
25 .
= |+——=sec" x
144

169
T m—— RO X
144

13
:=scc.r:i1—
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Since x lies in the 2" quadrant, the value of sec x will be negative.

Question 6:
Find the value of the trigonometric function sin 765°
Answer

It is known that the values of sin x repeat after an interval of 2n or 360°.

. . . 1
2.8 763° =sin (2x360°+45°) =sin45° = —

J2

Question 7:
Find the value of the trigonometric function cosec (-1410°)
Answer

It is known that the values of cosec x repeat after an interval of 2n or 360°.
c.cosec (—1410°) = cosec(—1410°+4x360°)
= cosec (—1410°+1440°)

= coseci® =2

Question 8:
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197
tan ——
Find the value of the trigonometric function
Answer
It is known that the values of tan x repeat after an interval of n or 180°.

197 I o T
Stan——=tanb—m = tan[é:n: +— |= tan — = tan 60° = sﬁ
3 3 3) 3

Question 9:

-5
5in| ——
Find the value of the trigonometric function 3

Answer

It is known that the values of sin x repeat after an interval of 2n or 360°.

. 11 . 11 ) 3
.‘.sm(——“]= S]T'I[——T[-I-E}-c:ﬂ]:SII'I [E]= J:
3 3 3

2
Question 10:

[ |5nJ
cot| ——
Find the value of the trigonometric function 4
Answer

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

5 \ f 5 I
_'.cot(——] T J=r:0t|\——] “+4n]:cm1=l
N -+ 4
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Question 1:

. 5 T R
5N —+C0s8 —=—tan” —=——

Answer

, 2 I - I
51N — < C05” — —tan
L.H.S. = 3

Question 2:

2

|5

. Im

. 2 1
25in" —+cosec” —cCos — =

Prove that

Exercise 3.3

ETE

VWWE. N
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Answer

Y. sIm . L@
25N —4CcOsEC —C08 —

L.H.S. = 6 6 3

(5 reosee(e5)(3)
=2 —| +cosec’| m+— || —

2 o)\ 2
:2x1+[—cnse<:£]_[lJ

4 6 4

Question 3:

. T A1 - L
cot” —+cosec—+3tan" —=6
Prove that

Answer
T

5 T SmoL s
cot” — <4 cosec—<+3tan™ —
L.H.S. =

= [wﬁ)z +cosec[n—%]+ 3(%]:

b8
=34 cosec—+In—

=3+241=6
=R.HS

Question 4:
. . a3m g LT
25in" —4+2cos —+2sec  —=10
Prove that
Answer
. 53T o T
250" —4+2cos” —+ 2sec” —

L.H.S =
wWWV. ncert hel p. con
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2l o) 2

=2{sin%}-+2x%+8

:2[%) +1+8
=l+1+8

=10

=R.HS

Question 5:

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 + cos x sin y]

(= HEL)
_ V3 N 1 =w.1'r.’_ﬁ+l
22 22 22

(ii) tan 15° = tan (45° - 30°)

wWWV. ncert hel p. con
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tan 45° — tan 30~ tan x —tan v
= - tan(x-y)=————"
|+ tan 45% tan 30°

1+ tan x tan v
N R
3 :fﬁ
I 3+1
() %

Question 6:

T T Lfm LT ;
cus(—— x]cos[——}’]— sm(— —x]sm(——}']= sm(x +}f}
Prove that: 4 4 4 4

Answer

T n (= (=

cos| ——x |cos| ——y |-sin| ——x [sin| ——y
4 ] [4 ] [4 ) [4 J
[ n m

I
Fa | —
(1
L]

o]

e
—_
&= a
|
-

L
[ ]
=
Lo
A

£

|
et
e
| |

+
b2 | —

I

()

W

=
.,

|

I

i
T

w

5
.,

|

I
L
S
| I |

bd | —

[ ]

&

[ 5]
—_—
S

|

|

-
S

+
.

I

|

L
T
R —

+

B
—
P
= A

|

-
R

|
—_
&= A

|

e
M
;‘\I'_"
|

"~ 2cos Acos B =cos(A+B)+cos(A-B)
—2sin AsinB=cos(A+B)—cos(A-B)

zm{g-wﬂ]

=sin(x+y)
—RHS wWWV. ncert hel p. con
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Question 7:

n
tan| — +x 2
[4 ]_[lﬂanx]

(11' ]_ | —tanx
tan| ——x
Prove that: 4

Answer
tan A +tan B
tan[A+B}=— and tan{A—B):
It is known that |-tan Atan B
( T )
tan — +tan x
4
n T 1+ tan x
fan| —+x 1—tan =~ tan x —_—
4 _\ 4 J \l-tanx _[1+Lanx
[ I —tan x | —tanx

<=
tan(z—x] tauE—tanx [
4 4

b
I+ tan = tan x
4

oL.H.S. = b /
Question 8:
cos(m+x)cos(—x) —cof’ x
, n
sin (7 —x}cos(—+x]
Prove that 2
Answer
LHS cos(m+x)eos(-x)

sinm — x}cus(g+ x]
_[-cosx][cosx]
(sinx)(-sinx)

o
=08 X

—sin” x
=cot” x
=R.HS.

Nernctinm O

1+ tanx

-

wWWV. ncert hel p. con
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A
mg[g—ﬂ v_chos (27 + ;r}|:cu1(3—n - xJ +eot(2n +x}:| =1
2 2

Answer

cas[S—E +x]cas{2n +;r}|:cm [3—11— x] +cot(2xn +_r:l:|
2 2

L.H.S. =

= sin xcos x| tan x + cot x|

) sinx COSx
= SIN X COS X +

COSXY  sinx
a > 7
) Sin” x+cos” x
=(sinxcosx )| —————
sinxcosx
=1=R.HS.

Question 10:

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

=%|:25i|‘l(ﬂ +1)xsin(n+2)x +2cos(n +I]xmﬁ{n+2)x:|

:l{cos{(n+l}x—(n+2):~:}—c05{[n+l]x+{n+2}x} ]
2 +cus{[n+l}x+{n+2}x}+cus{[n+l)x—(n+2]x}
"+ —2sin Asin B = cos(A +B)—cos(A-B)
Lcnsﬁ.cnsﬂ:cns{A+H]+m5(A—H} ]

:%x 2c05{(n+|]x—("+2]"}

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

Question 11:

[?m: ] [311: ] .
cos| —+ X |—cos| ——x |=—+/25inX
Prove that 4 4

Answer

wWWV. ncert hel p. con
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. [ A+B
cosA—cosB = —Esm(
It is known that

[3:!: ] (311: ]
cCos| —+X | —CO5| ——X
2L.H.S. = 4 4

L[ 3m .
=-2 sm["—] sinx
4

:—Es{n[n—z]sinx
4
:—Es[nEsinx
4
1 )
=—2x—uxsinx
2

=—/2s5inx
=R.HS,

Question 12:

Prove that sin® 6x - sin® 4x = sin 2x sin 10x
Answer

It is known that

. i A - i . 30 -
3ir1|.¢"a.+5mB=2$m[ﬂ+B |-:05[A B]* 5m.¢"~.—51nB=2cus[A+L |5m[H
2 ) 2 2 ) 2

~L.H.S. = sin?6x - sin%4x

= (sin 6x + sin 4x) (sin 6x - sin 4x)

Cfox+A ) fox—4dx Ox+4x ) | [ bx—4x
=| 2sin 3 cos 5 2ecos 5 .5in 5

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

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

= sin 10x sin 2x
wWWV. ncert hel p. con
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= R.H.S.

Question 13:

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

It is known that

cosA+cosB= ECGS(A:BJGOS('%:B} cosﬂ—cosB=—Esin(ﬁgﬂjsin(A;Bj

~L.H.S. = cos? 2x - cos? 6x

= (cos 2x + cos 6x) (cos 2x — 6x)

2% 4+ 6x 2x—6x ) (2w 4+6x ) L (2x—6x)
=| 2cos cos J —2sin sin
2 2 2 2

= I:E cos 4x cos(—2x }][—2 sin dx .v.in{—l\;j:l

= [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.

Question 14:

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

3 : _
:|:Esi|1( Hx—:GhJ[E:{EﬁK]] +2sindx

¢ R -
{'.'si11,4+si113:23in| A+B]cus| A-B :|

. 2
= 2 sin 4x cos (- 2x) + 2 sin 4x
= 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) WWW. ncert hel p. comr
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= 4cos? x sin 4x
= R.H.S.

Question 15:
Prove that cot 4x (sin 5x + sin 3x) = cot x (sin 5x — sin 3x)
Answer

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

cotdx |, . [5x+3x (Sx—?rx]
=— 2sin cos
sin 4x 2 L 2

; ; . A+B A-B
{':smh+smﬂ:25m[ 5 ]cus[ 5 H

\
= [CDS‘#X J[E sin 4% cos x]

sin 4x

= 2 Ccos 4x cos X

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

[5x+3x] ) [Sx—jx]

2cos sin

2 2

{ sinA-sinB= Zcus(A; H]sin[ﬁ”

_ COSX

_ LOsX

5inx

——[2cos4xsin x|
sinx

= 2 Ccos 4x. coSs X

L.H.S. = R.H.S.
Question 16:
cos9x —cos 5x 5in 2x

Prove that Sinl7x—sin3x  cosl0x

Answer

It is known that

% — _ . 3 —
cosA—cosB=-2sin A+B 'sin H] sinA —sinB = 2 cos Atk 'sin A-B
2 2 2 ) 2

wWWV. ncert hel p. con

w oo djayuaou-mmm//:dny



cos9x —cos 5x

~L.H.S = sinl7x —sin 3x

iy [9x+5:~:] . [9:{—5}:]
—2sin . .sin 5

- [1?x+3x] . [l?x—
2cos .5In
2 2

_ —2sin 7x.sin 2x

2cos10x.5in 7x
5in 2x

cos | 0x
=R.HS.

Question 17:

5N 5x 4 5in3x

Prove that CO53X+C053X
Answer

It is known that

Bx]

= tan 4x

sinA+sinB = Esin['&"Jr

5in 5x 4 5in 3x

~L.H.S. = COS3X +C0s3x

B]CGS(A;B]. cos A+cosB =2cos[A+

2

) (5x+3x] [5){—3}{]
2sin 2 LCOS

B (5x+33] [Sx—Sx]
2¢0s .COS
2 2

2sindx.cosx

2ecosdx.cosx

_sindx
cosdx
=tandx = R.H.5.
Question 18:
SINX —s8iny

Drmva Fhar LOSX +C05Y

X-Y¥
2ww. ncert hel p. conr
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Answer

It is known that

s5in A —sinB =2cus(hg B]sin('ﬁ;a} cos A +cosB =2CDS[A

sinX —siny
— COsX +Cosy

Ty
7))

Question 19:
sin X +sin 3x
—_—  —tan2x
Prove that €0SX+c0s3x
Answer

It is known that

sinA+sinB = ESiH[ﬁ;B]cos(A;B]. cosA+cosB = Ecos[i

B] (h—B
CO5| —
2

sin X +sin 3x

~L.H.S. = cosX +cos3x

wWWV. ncert hel p. con
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Bl x+3x] [x—lx]
2¢0s8 COs
[ 2 2

5in 2x

B cos2x
= tan 2x
=RHS

Question 20:
sin x —sin3x .
—_—— = 2511]:![
Prove that 5N X —CO5 X
Answer

It is known that

sin A —sinB =2*.:n:as('a|‘;r B]sln[ﬂ; B], cos’ A—sin’ A =cos2A

5N X —sin 3x

:LH.S. = sin’x—cos’x

(x+3x) . (x—?rx]
2cos sin
_ 2 2

N —cos2x
- 2eos 2y sin (—x}

—C0s2x
=—2x(—sinx)
=2sinx=R.HS.

Question 21:

cosdx +cosi3Ix +cos2x

: - - =cot3x
Prove that SIN4x+sin3x+sin2x

Answer

cos4x +cos3x +cos2x

L.H.S. = sin4x+sin3x+sin2x

wWWV. ncert hel p. con
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(cosdx +c052x)+-:os.‘~1x

(sin dx +sin 2x ) +sin 3x

x4+ 2x dx =2x
2¢os 5 cos 5 +C083x

AR+ 2x 4x -2x oL
2sin 5 COs 5 +81n 3%

[‘.'msﬂ+cnsB:2ms[h;BJms[A;BJ, sin A+sinB :23i11[ﬂ+

2C083X Co8 X+ 0058 3%
25IN3X Cos X +5in 3%
cos3x(2cosx +1)

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

Question 22:

Prove that cot x cot 2x — cot 2x cot 3x —cot 3xcot 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
=colxcot 2x - [uu12x+culx}
cot X +cot2x
ol A cotB-1
L?{Jl{}'-"l.+B}=Lu 0
cot A +cotB

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

=1 = R.H.S.
Question 23:
4tan x{l—tanj x)
tandx = - ;
Prove that |-6tan” x+tan” x
Answer

2tan A
tan 2A =
T+ ic knawn Fhat

1—tan® WWW. ncert hel p. conr
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~L.H.S. = tan 4x = tan 2(2x)
_ 2lan2x
I—tan” (2x)

]—tan Y

[ 41an x
]—tdl'l X

)
f“ 2tan x ]
]

[ dtan” x
[I—tan: x):

" dlanx
Ll—Lan:x

[I —tan” x}“ —41an” x
(I—tan: x}:

B 4tanx(|—tan: x]

{l —tan’ .1-:]: —4tan” x

4tanx [1 —tan’ x]

1+tan' x —2tan® x — 4tan” x

- 4tanx(l—tan3:~:) RIS

C1—6tan” x +tan’ x

Question 24:

Prove that cos 4x = 1 - 8sin? x cos®x
Answer

L.H.S. = cos 4x

cos 2(2x)

1 - 2 sin® 2x [cos 2A = 1 - 2 sin? A]

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

1 - 8 sin®x cos’x
R.H.S.
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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®x - 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.

WWV. ncert hel p. con
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Exercise 3.4

Question 1:

Find the principal and general solutions of the equation @NX =3

Answer

fan x ='\|'€

. T = 4 7 s
It is known that tanE -3 ﬂl‘ldtﬂﬂ(? |= tan(ﬂ:+§ = tang =3
A

A

I 4

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

m
MNow, tanx =tan—

T
=X = nn+§, where ne £

T
x=nn+—, wherene 7
Therefore, the general solution is 3

Question 2:
Find the principal and general solutions of the equation SecX =2
Answer

secx =2

. T Sn n
It is known that sec—=2 and sec— =5ec[2n—:] =sec
A

-

Lad
L

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

T
MNow, secx =sec§

m |
== CO5X = CO5— secy =
3 COS X

n
= x=2nnt—, wherene Z
a

wWWV. ncert hel p. con

w oo djayuaou-mmm//:dny



T
x=2nntt=
Therefore, the general solution is 3 ,WhereneZ

Question 3:

Find the principal and general solutions of the equation 01X = 3

Answer

COLX = —\E

It is known that cntg=w"’f':
m n I~ T m
scot| i—— |=—cot= =—+3 andcot| 2n— " |=—cot— =—3
( E] 6 ( GJ 6
. Sm 11
ie. cot?=— 3 andcotT=—sﬁ

5w 1l

Therefore, the principal solutions are x = 6 and 0. .

n
Mow, cotx =cot—

im 1
= tan x = tan — cotx =
[\ tan x

5w
= X=nn +?. where n e 7

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

Question 4:
Find the general solution of cosec x = -2
Answer

cosec X = -2

wWWV. ncert hel p. con
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It is known that

T
cosec—=2
[
( 7 T { T T
{,:{}SEUL?I + J: —gosec— =-=2 and ::useu:| 2= = —goseg—=-—2
6 i) I 6 §]

. n llx
Le., Cosec ? ==2 and cosec ? ==2

T 1
— and —
Therefore, the principal solutions are x = 6
Tn
Now, cosecx =cosec—
. . m 1
= SINX = sIn— COSECX = —
f sinx

=x=nn+(-1)’ %m where n e Z

5
X=nm+ {—]}" —ﬂﬁ wherene 7
Therefore, the general solution is b

Question 5:

Find the general solution of the equation €0s4x =cos2x

Answer

w oo djayuaou-mmm//:dny

cosdxy =cos2x

= cosdx—cos2x =10

= —Esin[ﬂrx ;EX]sin[4x_2x] =1

2
{ cos A —cosB :—Esin[thBJsin[h_Bﬂ
2 2
= sin3xsinx =10
=sin3x=0 or sinx =10
S3x=nm or x=nm wherenes 7
:;»x:n—; or x=nm wherene ¥
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Question 6:

Find the general solution of the equation €083x+cosx—cos2x =0
Answer

cos3x+cosx—cosZx =10

3X 43 X -x (A+B A-B
::;2::95[ : t]cus[ : J—c{}slx:ﬂ [msﬁ+c05f3:2cm| 5 ]ms[“’ ; H
2 2 \

= 2cos2xcosx—cos2x =0

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

= cos2x=10 or 2cosx—1=0
= cos2x=0 or COSX =
T T
S2N = [2n+|]; or cosx =cos—, wherene Z
P ]
s m
—>x:[2n+l]z or  Xx=2nmt—, whereneZ
5
Question 7:

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

Answer

sin2x+cosx =10

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

=cosx=0 or 2einx+1=0

Mow, cosx =0= cosx =[2n + l]g, where ne 7

2sinx+1=0
. - N 1o ) b4 . In
= sinXx=—=—8in—=sin| 1+— |=sin| T+— | =sin—
2 3] [ ﬁ] ( ] &
" T'ﬂ: .
= x=nn+(-1) e where n e 7,

n T

(2n +I}E or nm+ (1) T onez

Therefore, the general solution is 2 6 .
wWWV. ncert hel p. con
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Question 8:

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

sec” 2x =1 - tan 2x

= l+tan’ 2x = —tan 2x

= tan’ 2x+tan 2x =0

= tan2x(tan2x+1)=0

=tan2x =10 or tan2x+1=0

MNow, tan2x =10

= tan 2x =tan(

= 2x=nn+0, whereneZ
nm

= X=—, whereneZ

tan2x +1=10

s m in
= tan2x =—1 =—tan1= tan n—z =tan—

in
= 2x=nn +T~ where ne 72
nm 3n
=X = +—, wherens 7
2 4
nw nt  3Inm
—ar — +—, nef
Therefore, the general solution is 2 8

Question 9:

Find the general solution of the equation sin X +sin3x +sin5x =0

Answer

sinX +sin3x+sinsx =0
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(sinx+sin5x)+sin3x =0

o[ x4+ 5% x =5 . . . (A+B A-B
=>|:23m(1{-: h]cus[‘{jxﬂ+5mh=ﬂ smA+5mB=251n[ : ]ms( 5 H

= 2s5n 3xcﬂs[—2x}+5in3x =)

= 2smn3xcos2x+sm3x=10
=>sin3x(2cos2x+1)=0

=sin3x=0 or 2cos2x+1=0

Now, sin3x=0=3x=nm wherene 7
ie. x:?. where ne Z

2eos2x+1=0

—1 T ( n]
=cosI=—=—Co5—=cCos| T——
2 3

n
= 082X = cos—
2n
= 2x=2nﬂ:tT, wherene 72

T
=x=nnt—. wherene 7

w oo djayuaou-mmm//:dny

nim T
—ornntz—,nel
Therefore, the general solution is 3 3
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NCERT Miscellaneous Solution

T On 3m Sm
2008 — o8 — +c0s — +cos— = 1)
Question 1: Prove that: 13 13 13 13
Answer
L.H.S.
T O 3T 5m
=2C08—c0s—+eos——+eos——
3 3 15 15
:ﬂ: :':-Tr 3_11_5_11
T O
=2cos-——cos——+2cos L’ 13 cos| 1313 C%x+cosy=2cus[—y]cgs
13 13 2 2 2

T 9m 4n -7
=2¢08—Cc0s—+2C08——Co8| —
13 13 13 13

T 9 dm T
=2cos—ﬁcos—_‘+2 COS—— 08—
13 13 3 13

5 T 9 4
=2C08—| CO8S—+C05—
13 13 13

9t 4n 9t 4n

+
']1' "\
=2cos—| 2cos| 13 21 cos| 1313

—
Y]
I-J

T T 5w
=2¢08— st—msg}

13| 2

T 5
= 20085 — % 2« (xcos—

13 26
=0 = R.H.S

Question 2:
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
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= sin3xsin x +sin’ X + cos3XCO8 X — cos” X

= cos 3K COSX +sin3xsinx —(cc&f X —sin’ 1.)

= cos(3x — x) - cos 2x [cns(A—H]zcusAcusBHin A sin B]
=08 2X —cos 2x

=)

= RH.S.

Question 3:

(cosx +cos }'}2 +(sin x —sin }r}: _ 4eost T HY

Prove that:

Answer

COSX +Cosy T4 SiNX—siny ’
L.H.S. =

= cos” X+cos’ y+2c0sXcos y+sin’ X +sin’ y—2sin xsin y

= (cusl X +sin’ :-:)+[m:-s2 v +sin’ 3')+2[cosxcus y—sin xsin y)
=1+1+2cos(x+y) [ cos(A +B) =(cos A cos B-sin AsinB) |
=2+ 2cos(x+y)

= 2[]+cm(x+}']]

:2[]+2m3(x+y]_]} [coszhzimszﬂ—]]
2

i

= 4cos’ [ x : Y ) =R.HS.

Question 4:

2 .zx_"
=4sin )

{::05?{ ~CO8 }']: +(sinx —siny)

-2

Prove that:

Answer

COSX —COSY g sinx—siny :
L.H.S. =
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= 008" X+c0s" y—2cosxcosy+sin’ X +sin” y—2sinxsiny
=(cos” x+sin® x) +(cos® y +sin* y) - 2[cos x cosy + sin x sin y]
:l+1—2[cag[x—y}] [cns{;\—B]:cnsﬂcnsﬂ+sinﬁsin3]

=2[1-cos(x-y)]

=2{1—{I—25in1(}‘_y]ﬂ [cusZA:I—Esinl,ﬂ
2

— 4sin’ ["‘ ‘FJ —R.HS.
2

Question 5:

Prove that: SiNX+sin3x+sin3x+sin7x = 4cosxcos2xsin4x

Jel 5

Answer

. . A+
sinA+sinB = Zsm[
It is known that

CLH.S. = sinX+sin3x +sin5x +sin 7x

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

. X +5x X —5% D3+ Tx 3x-T7x
=’25|n[—J~cns[ ]+25|n[ ]cus( ]
2 2 2 2

= 2sin3x cos(—2x )+ 2sin 5x cos(-2x)

=2sin3xcos2x +2sin 5xcos 2x

=2¢0s2x [sin 3x +sin Sx]

= Emslx[lsin(h:SX]-CDS[BK;SKH

=2c0s2x [2 sin4x ~cns[—x}:|

=dcos2xsindxcosx = R.HS.

Question 6:

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

= tanbx

Prove that: (cos7x+ CBSSJ{}+ (cos 9% +cos 33{}

Answer wWWV. ncert hel p. con
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It is known that

sin A +sinB = ESiII[Jﬁ;BJ-CGS[g} cosA+cosB = Ecus[ﬁ_k

2)o253)

{sin 7x +sin 5x]+{sin Ox +s5in 3x]

L.H.S. = [¢“57X+C055X]+{m$9x +c053x}

. [?Hs.x‘* Tx—35x (9% +3x [9x—3x]
2sin “COS +| 2sin < C0S
) > S ) >
: 9;
0% - COS e

- [2sin 6x-cosx]+[2sin 6x -cos3x]

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

_ 2sin6x [cos x + cos 3x]

 2cosbx [cns X +C0S 3}{]

= tan 6x
= R.H.S.

Question 7:
-
. . . . X X
51N 3% +5in 2x —sinx = 4s5in x cos — cos—
Prove that:

Answer

L.H.S. = Sin3x+sin2x—sinx
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=35I 3x +{5in 23 —sin ?{}

e _
:sinﬁ)»:+|rf’.|r:|:rs(2}‘:_:-K‘]sin[zx2 x |i| |:Sinﬁ—sin]3:Ecns(ﬁgﬂjsin(ﬂg EH
N, A

- _..I' b -

——s

b =

; I . X
=5 3% + 2 cos—sin —
2 2

. 3w 3x Ix N . .
‘;lnT cm—+"’c0q—qll15 [mnEA:an‘uA-cnsE]

3, (x (3_-*"‘_’5“‘
3x )| L zJ 2 2,1 [zj . . (A+BY  (A-B)
=2¢cos| — || 23in OO - smA+smB=25m| |cns —-5"|
2 F 2 ( F 2 L2 ) 22)
3 . x ) %
:Eﬂﬂs[l 2sin xcns| = | :
2 \2) 3
X 3x ®
=ds1n x cos cos =RHS —
2)*2 3
i
(@)
Question 8: %
fanxy =-—
, X in quadrant II
Answer

Here, x is in quadrant II.

— X T
i.e.,
T X T
e R
4 2 2
. X X X
sin—, cos— and tan —
Therefore, 2 2 2 are all positive.
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It is given that tan x = —%.

—4 16 25
sec’ x=l+tan” x =1+ —l+—===
3 ] 9
2 9
" C0s5 x-—
25
3
—ecosx=t—
)
As x is in quadrant II, cosx is negative
-3
COsX=—
0 5

+ X
Now, cosx =2cos” E—I

|
(]
o
-
w1
[}
[
I

I-\J

b= 3=
[
[
I

= 2cos

U
b
L]
=}
“

'thIJ

= CGS'

MH

I
&= wi-

1}
[«]
(=]
[4]

b | =
I

[ cns% is pﬂsitive}

]
=]
17

J | =

|

w5y
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:bsinx— 2
2 s
. X qu'"g
R
2 5
sinx { 2 ]
tani: 2 _i_z

|

b |
fh‘_]_.

[-- sin>. is oqitiv&}
. 5 pos

. X X X EJE \f"g
sin—, cos— and tan — _— —
Thus, the respective values of 2 Zare 9 3
Question 9:
. X X X
sin—, cos— and tan— COSX =——
Find 2 for 3, xin quadrant III
Answer

Here, x is in quadrant III.

. in
e, <X < —
2
n x 3n
=S ———
2 2 4
X X . X
Cos— tan — 5111 —
Therefore, 2 and 2 are negative, whereas 2is positive.
- 1
It is given that cosx =——.

L e X
cosx =1-2sin’ 5

L2 X l-cosx
= s5in” — =
2 2
e=5) 1)
2 X 3 3
= sin” — =
2 2 2
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—sin—= 2 [ sin > is positiv&}
2 N3 2
sin = 2 4 3 = \Ilrg
2 B33 3
cosx =2cos = -1
Now,
I 3-1 2
I+ —— — =
. X I4cosx 3 3 3 I
= COE — = = = = = -
2 2 2 2 2 3
= 05— =— I [ cos— is ncgative}
NE) 2
C{]Si: —Lxﬁz__ﬁ-
2 B3B3

. X X X
sin—, cos— and tan—

Thus, the respective values of 2 2 2 are 3
Question 10:
. X X X . 1
sin—, cos— and tan— 5INX =—
Find 2 2 2 for 4 , X in quadrant II
Answer

Here, x is in quadrant II.

; T
e, —<X<T
2

T X T
> —a— < —
4 2
. X X X
S1M —, C0&s — tan —
Therefore, 2 2 , and 2 are all positive.
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I . 1
It is given that sinx =

: . 5 1y 115
cos x=l-sin"x=1-|—| =l—-——=—
+ 16 16

5CDSK=—£

[cosx is negative in quadrant II]

P .
. sm? 15 pOSITI"r’E:|

LA

i
21X _l4cosx _ 4 4-15

Cos”™ —= =
2 2 8

X . "
©cos_ s Pusltwe]
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< 3+2J|_5]
o2 Lt ) y8+2Vis
CGS}; g-2J15 \/g_gu.fﬁ
- 4
_\/3+2~fﬁx8+2ﬁ
8-2415 8+2415
§+2415 : R
=\/ﬁ:$+_ﬁ:4+ﬁ
64— 60 >
in® cos® and @nX  V8T2VIS \B-2JI5
Thus, the respective values of 2 2 2 are 4 2 |
and 4+15
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