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Exercise 3.1

Question 1:
Find the radian measures corresponding to the following degree measures:
(i) 259 (ii) — 47° 30' (iii} 240° (iv) 520°
Answer
(i) 25°
We know that 180° = n radian
-.25° =% x25 radian = 2% radian

180 6
(ii) —47° 30'

L

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

Since 180° = n radian

95 (95 19 Y _1p™ N
= deg.ren::irq —}] tadian :[ I Jr: radian :L'c radian
2 180 \ 2 I = 72

. —19 .
So=47% 30 = —— 1 radian
72

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

bl , 4 .
22405 = ——w 240 radian = — 7 radian

180 3

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

o

=
130

1
x 520 radian = ﬂ radian

Question 2:

Find the degree measures corresponding to the following radian measures

[Usc a =£]
? N
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11 Sm Tn
(i) E(ii)r - 4 (iii) T(iv) 6
Answer

11
(0 16
We know that n radian = 180°

I . 180 11 45=11
co— radain = —x— degree=
16 n 16

degree

_45x11x7

315
d =—d
g LCAMe= - dearce

3
=39= degree
8

:C’7@7°+3'H6IH min utes [1°=60"]

| ;
=397 + 11'+; min utes

=39°22'30" [1'=60"]
(i) - 4
We know that n radian = 180°
; ) |80 7(—4
—4 radian :@x{—cl} deg ree _x—{} deg ree
b 22
-7
M. degree = —22‘?% deg ree
= —229%% min utes [1°=60"]
: e
=—-229"+5 +ﬁ min utes
=—229°5'27" [1'=60"]
5n
(i 3
We know that n radian = 180°
2% radian = ﬂx Jx degree = 300°
L
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T

(iv) 6

We know that n radian = 180°

.'.Eradim'.:@H?—x:ZIﬂ*
3] n i)

Question 3:

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

Answer

Mumber 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.

Question 4:
Find the degree measure of the angle subtended at the centre of a circle of radius 100

Use = E]

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 8

radian at the centre, then

H:j

r
Therefore, forr = 100 cm, | = 22 cm, we have
27 T 22
Ei=£ mdian=@x: degree=7mox%<" deg ree
100 n 100 22100
3
:% dc-.‘-grec:JE% degree=12°36"  [1°=60']

Thus, the required angle is 12°36".
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Question 5:

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

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

Let AB be a chord {length = 20 cm} of the circle.

AN Z0cm B
In AOAB, OA = OB = Radius of circle = 20 ¢m
Also, AB = 20 cm
Thus, ADAB is an equilateral triangle.
T ;
— radian
~8 =60°=13
We know that in a circle of radius r unit, if an arc of length / unit subtends an angle 8
F=—

radian at the centre, then B

n_AB_ 5 20m
320 3

20m

—— ¢m
Thus, the length of the minor arc of the chord is 3

Question 6:
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 't 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,.

T ; an ;
— 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 &

H:i orl=re
radian at the centre, then i
ol =1 andi= %58
3 12
AT KOW
:_:L_
3 12
S
= h="
4
O <
=-L==
rnooo4

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

Question 7:

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 em (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 o
It is given that r = 75 cm
(i) Here, { = 10 cm
(7] :-m radian = — radian
15
(ii) Here, /| = 15 cm
15

¢ =— radian = = radian
75 5
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(iii) Here, [ = 21 cm

B = ﬂ radian = i radian
75 25
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Exercise 3.2

Question 1:

Find the values of other five trigonometric functions if
guadrant.

Answer

1
COSX=——

P i
sin"x+cos x¥=1

a ) a
=sin r=1—-cos" x

. |
=sinx=1-| —
2

. 1
—sinfx=1-—=

g | L

: 3
::"5111.1'=iT

1
COSX=——
2 x lies in third

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

V3

LS =—-—
cosecy = - I *—2—-
smx 3 -ﬁ
2
nx 2
tanx = = =u'FBT
Cos X I
3]
_ | |
colx=—=—
tan x 3
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Question 2:

; 3

SInXx=—
Find the values of other five trigonometric functions if J, x lies in second
guadrant.
Answer
5N X =—

1 5

COSec x = = =-

- :
sin“x+cos x=1

=cos"x=1-sin"x

e

5 3
::-1;:05‘.3:21—(—]
3
5 i
=08 x=1-—
25
16

=005 X = —
25

= gosx=4—

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

S COSX = ——
5
secx= : —;——E
COS ¥ (_4] 4
3
[3
sinx 15 3
tanx = = ="
COs X [_4] 4
5
| 4
cotx = =i
lan x 3
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Question 3:

3
cotx ==
Find the values of other five trigonometric functions if 4 | x lies in third quadrant.
Answer
3
cotx =—
I 4
tan x = ===
'.3

cutx_[in]
4

1+ tan® x =sec” x
=|+|—| =sec’ v
3
16 5
:}~E+?=5¢c‘x

23 )
=>—=58c" x
9

= secy=2—

Since x lies in the 3" quadrant, the value of sec x will be negative.
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1 3
Cosy = S—_— ==
secx [ 5 )
3
sin x
tianx =
COs X
4  sinx

nr=(3)(3)
=s5nyr=|— x| —[=-
3 5 )
| 5
COBRC X = ———==
s x 4
Question 4:

Find the values of other five trigonometric functions if
guadrant.

Answer
SEC Y = —
3

I I o

Cosy=——=———=—
secx 13 13
3
X '}' 9
sin“x+cos x=1

L i
= sin " xr=1-cos" x

£Y

- (5]
=sin r=1-| —

13
i 25 144
=sm yr=l-—=—
169 169
: 12
—Emxy==t—
13

1
J , x lies in fourth

Since x lies in the 4™ quadrant, the value of sin x will be negative.
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lan x = = = ——
COS X 5 ) 5
13
¢ 1 5
coLxy = = = e —
tanx [ 12 12
5
Question 5:
Find the values of other five trigonometric functions if
guadrant.
Answer
fanx = =—
1 1 12
cotx=——= —_—=—

lanx_[__i ] 5
12

il a
l+tan  x=sec x

}

() =
=14+ —— | =secx
12

25 "
=]+ —=35ec" x
144

169
— — =58 X
144

13
—>Eecx=%t—
12

fanx ==——

12 x lies in second
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Since x lies in the 2" quadrant, the value of sec x will be negative.

13
ssecx = 12
1 12
COsx = = =——
Secy _13 13
12
Sim X
tanx =
Cios ¥
_i_ sin x
12_[_12]
13
[ 5] [ 2y 3
=ginx=|-—|x| ===
12 ISJ 13
1 13
COfECA=——=5—a=—
sinx [5] 5
13
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°.

. g o 1
<8I0 765° = 5in(2x360° + 45°) =5in 45°=

V2

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

=cosecil® =2

Question 8:
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197
1an —
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°,

y
tanw—“ = Tﬂl].ﬁi—?t = tan [61: +EJ2 tan A tan 60° = '-JE
3 3 3 3

Question 9:

( lln)
s1m

Find the value of the trigonometric function :
Answer

It is known that the values of sin x repeat after an interval of 2n or 360°.
4 ¥ : [RF:s (a3

.'.sm(—,—]: 5111{——4-2}:2;1]:911[—):
2 3 . 3 2

Question 10:

t(_lSnJ
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°,

S i 15 '
.. cot . ]=C‘{}1 —1‘I+4n]=mt-n—_=1
4 4 4

a
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Exercise 3.3

Question 1:
ok A T 5 T 1
5N —+0C08 ——tan —=——
Answer
sin? Z4cos’ = —tan? =
L.H.S. = 0 3 4
L ZR—.
| 1
= —| +|=| =(1)
(5)+(3) -0
1 1 |
4 4 2
=R.H.S,
Question 2:
o i 3 ??T ) T 3
25N —+cosec — o058 —=—
Prove that 6 b L
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Answer
T s A 5T
2s5in” — 4 cosec — o088 —

LHS. = b

3] o (=3)(3)
=2| = | +cosec”| m+— | =
2 6,/\2
=2xi+£—cnse{33]_[l]

4 6) 4

i 21 1
527 [3)
1 4 1 3
2 4 2 2
=R.HS.
Question 3:
ZTE 5TF = Iﬂ' 5
cot” — 4+ cosec—+3tan” — =6
Prove that 6 6 6
Answer

5T Sm .. .m
CDt'—+CﬂSEC?+JIEl!1'E

LHS. =

= [vg) +c0s cc(:ll —%}+ 3(%]:

:3+1:!JSLEC-E'+3>(1
6 3

=3+2+1=8
=R.HS
Question 4
AT + T >
25in” —+2cos —+2sec —=10
Prove that + 3
Answer

¥ 3Tt r. T s I
25in" —+ 208" —+ 2sec —
LH.S = 4 3
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:2{“,1@_;]}:2(7:5)2+zm=

=2Jsin1}_+2><l+‘8
|7 4 2

l 2
=2[$] +1+8
=]1+1+8
=10
=R.HS

Question 5:

Find the value of:

(i) sin 75°

(ii) tan 15°

Answer

(i) sin 75° = sin (45° + 30°)

= 5in 45° cos 30° + cos 45° sin 30°

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

(=&
_ V3 1 _\fr?_!-f-]
"2 W2

(i) tan 15° = tan (45° - 30°)
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![jr:f;:m':fs?; [ta( /) |[ ta lm y]
1 B
i _ 43

ZaEE
CN3-1 (\E—'f _3+1-243
BB (B0

4;3‘:{5:2—«’-
Quest 6
I b i P P

:‘t L m
=X |+]| == - cos g
B

2 0s B = cos{ A+ B)+cos(A-B)
—2sin Asin B= cos( A+ B)-cos(A-B)
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Question 7:

s
tan| —+x ,
[4 ]_[lﬂanx]

(n: ]_ 1—tanx
fan| —=x
Prove that: 4

Answer
A4 B A B
tml[A+B}=ta“—tEm and tan{ﬁ.—B):u
Itis known that I-tan Atan B [+tan Atan B
x
tan =+ tan x
4
?I 1 1+ tan x
Y ik e 1 - tan x l+tanx )
== 4 - ]'m = :( J =RHS.
7 4 —tan x o
11111[——1'} tan —=—tan x [ ] I-tanx
4 4 1+ tan x
'I+l:anﬂim1x
ol \H.S. = \ 4 /
Question 8:
cos(m+x)cos(—x 3
(ehx)eos(=)
. o
sin (@ —x}cos[—+'x]
Prove that .2
Answer
cos(m+x)cos(—x
LHS.= ( } { }
: L
sinf —x]ccus[5+ x]
[—cnsx][cnsx]
(sinx)(-sinx)
— 008 X
—sin’ x
=cot’ x
=RHS.
Question 9:
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ms{E - xjcm(h 1 x}|:rmt [3—;[[ - x]+cm (2n +_'r):| =1
2 : 2

Answer

cos{ii-t- +x]coi{2ﬁ +x}|:m[[3—nn x]+mt (2n +x}]
L. EES: = 2 2 '

= sinxcos x| tan x + cot x|

. sinx CoOsx
=S8INXCOSY +—
COSX  sInx

sin® x + cos’ x]

=(sinrc:}s_r}||: -
sin x cos x

=1=R.HS.

Question 10:
Prove thatsin (n + 1)xsin(n + 2)x + cos(n + 1)xcos(n + 2x = cos x

Answer
LHS. =sin{n + 1)xsin(n + 2)x + cos (n + 1)x cos(n + 2)x

=%{2_~+in[n +1)xsin(n+2)x+2cos(n+ I]xc{:s{n+2}x:|

) |[ms{(n+l}x(n+2}x}cﬂs[(n+l]x+{n+2}x} ]

2 +¢us{[n+I}x+(n+2}x}+cos{[n+l}x —(n+2]x}

w»—2sin AsinB = cos(A + B) —cos(A - B)
2cos A cos B=cos(A + B)+cos(A - B)
=%x Zcﬂs[(n +1) x —(n+2}xj

= cus{—x):cusx =R.HS.

Question 11:
{'3-11: J (3T£ ) .
Cos| —+ X |—cos| ——X |=—2sinX
Prove that 4 4
Answer
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EI}SA—GDSB=—25in[A+B].5iﬂ[ A;B]

It is known that

[Jn: J (31‘: J
cos| —+x |-cos| == —x
s - 4 4

= —Es:in(ﬂ]sin N
4

_ T
=—25in[n——]sin}(
4
= =2 5in Esin X
4

-—inxsin‘{
2

=—w"§:-}inx

=R.HS.

Question 12:
Prove that sin? 6x — sin® 4x = sin 2x sin 10x
Answer

It is known that
n_ LR —
sinA+sinB=25i:1[A;B]cos(AEB} s.-i_'n.flﬁ—sinEi=_2c:05(a&“'-ljjsin{lEsﬁ 3

zLH.5 = sin%x — sin®4x

= (sin bx + sin 4x) (sin 6x — sin 4x)

ol [6x+4:~;] | ['6x—¢xJ [6“4.\;] . [6-.\;—-4.-‘-&]
= 2sin GOS8 2¢08 &I
2 2 2 Z

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

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

= sin 10x sin 2x
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= R.H.5.

Question 13:
Prove that cos® 2x - cos® 6x = sin 4x sin 8x
Answer

It is known that

CGSA+COSB%ECDS(A:BJCOS(A;B]. cosA—cosB = —25'1n(A+

:L.H.5. = cos® 2x - cos® 6x
= (cos 2x + cos 6x) (cos 2x — 6x)

' 6% dx+6x) . (2x—6x
:[st[h +6!¢]ms[2h 6&]}[_25in[_1+6xjsm[ X \.)]
2 2 2 2

= [2&{334}.‘ cos(-2x ]][—2 sin4x sin{-2x ]]

= [2 cos 4x cos 2x] [-2 sin dx (—sin 2x}]
= (2 sin 4x cos 4x) (2 sin 2x cos 2x)

= sin 8x sin 4x

= R.H.5.

Question 14:

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

L.HS. = sin 2x + 2 sin 4x + sin &x

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

¥ - ;]
= Zsin[ux+6h][2x ﬁx} + 2sindx
2 2

{*.‘siﬁA‘+sinB:25in[ A:BJms[ﬁ;BH

- -

= 2 sin 4x cos (— 2x) + 2 sin 4x
= 2 sin 4x cos 2x + 2 sin 4x
=2 sin4x (cos2x + 1)
=2sindx(2cos’x-1+1)

= 2 sin 4x (2 cos? x)

A-B

o

2
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Acos® x sin 4x
R.H.S.

Question 15:

Prove that cot 4x {sin Sx + sin 3x) = cot x (sin 5x — sin 3x)
Answer

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

cotdx |, . (5x+3x] [Sx—h}
= 2sin cos
sin 4 x 2 . d o
: . . B A-B
{*.'smﬁu.Jr.@.mH:'Zs.ln(fﬂ"-F ]cus[ ﬂ
7 i

s ab

i [':'_:’5 1 ][Esin 4xcosx]
sin4x

= 2 cos 4x Cos x
R.H.S. = cot x (sin 5x — sin 3x)

cnsx[ (SH-S:{] ; [SX—EHH
- 2008 sin

sinx 2 5
iz 252

L% A

COsX

——[2cos 4xsinx]
sinx

= 2 Ccos 4x. Cos x
LHS. =R.HES.

Question 16:

cos9x —cosSx  sin2x

-

Prove that Sinl7x—sin3x © coslOx

Answer

It is known that

A R 3 A _
cos A —cosB =-2sin il ]s'm ﬁ) sin A —sinB =2cos il ]sin =8
i 2 2 2
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cos9% —cos 5x

:L.H.S = sinl7x —sin3x

s [9x+5xj . (9?{—53{)
—2sin .8in
2 2

i

- (I?x-a-Sx] . {l?x—i’-x}
2cos .sin
2 2

_ —2sin 7x.5in 2x
~ 2cosl0x.8in 7x
sin 2x
_cc}sl(]x
=R.HS.

Question 17:
SIN 59X + sin3x
———————=tan4x
Prove that COs5X +cos3x

Answer
It is known that

sinA+sinB;Esin(A-LBJC{JS(A_B]. casA+cusB=2305[A+BJGGS[EJ
L. 2 \ 2 2 2

sinSx +sin3x
SLH.§ = cosSx+cosix

: (5x+3x] [Sx—l‘x]
2sin .cos
B ) 2
a (5x+33] [Sx—:’-x]
2¢cos .COS
2 2

25indx.cosx

Jeosdx.cosx

 sindx
cosdx
=tandx = R.HS.
Question 18:
sinx —siny -
i fan X7y
Prove that POSXTOORY 2
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Answer
It is known that

o5

sin A —sinB = Zcus[ﬁjﬁjsin( J cos A +cosB = ZGDSEA -

sinx —siny
sLHS, — COSX+ceosy

2cna[x'+y].sin(x;}r)
) 2:{:5(X+}'J.cos(x;yj
sin[xﬂ{)
ZC{}S(X_E]

='lan(x_y]= RHS.

[ ]

[ ]

=3

[

(]

Question 19:
3in ® + sin 3x

=fan2x
Prove that €0sX+ ¢os3x

Answer

It is known that
j L} é v
sin A +sinB =25-in[A;BJcos(AEB]. cosA+cosB= Ecos[A;B]cos[AEBJ

5in X +sinm3x

LH.S = cosx+Cos3x
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_ sin2x
~ cos2X
=tan 2x
=R.HS

Question 20:

sin X —sin 3x .
—_—— = Isin X

= =

Prove that sin” X —cos” X

Answer

It is known that

slnﬂ—slnﬁZZCGS[A;BJQH(A;BJ. cos’ A—sin’ A =cos2A

sin x —sin 3x
e m
sLLH.S. = SN X—C08" X

§ [x+3x] . [x—Sx]
2cos sin
_ 2 2

—Ccos2X%
o 2cos 2xsin(-x)

—eos2x
=—2x(—sinx)
=2sinx = R.HS.

Question 21:
cosdx 4 cos3x +cos2x

Prove that SIn4x +sin3x +sin2x

-=cot3x

Answer
cosdx + cos3x +cos 2x
LLHS. = sindx+sin3x+sin2x
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_ (cos4x+cos2x)+cos3x

- {sin dx +s5n 2x]+sin3:¢

dx 4+ Iy dx =2y
2eos T Cos —2—- + 083X

L (4Ax+2x Ax-2x :
2sin| - 7 Cos z -+ sim 3x

"

[,I,CGSAI+CQ$B:ECQQ[A;BJCQS[A';BJ, sinA-&-sinB:Esjn{ﬂgﬂ)cm[ﬁgﬁﬂ

_ 2C083X 008N +C0s3X

~ 2sin3xcos X +sin 3x
_cos3x(2eosx+1)
 sindx (2cosx+1)
=cot3x =R.HS.

Question 22:

Prove that cot x cot 2x - cot 2x cot 3x — cot 3x cotx = 1
Answer

L.H.5. = cotx 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)

cot 2xcotx —1
cotX +cot 2x
r.:uiAr.:ulB-l:|

=cutxuu12x~[ :|[i:U12x+mlx}

veot(A+B)= :
[ St B col A+cotB

= cot x cot 2x - (cot 2x cotx - 1)
=1 = R.H5.

Question 23:

4tan H(] —tan’ :c}

lan4x = : -
Prove that I—6tan” x+tan” x
Answer
2tan A
tan 2A = Lg
It is known that I—tan” A
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+L.H.S. = tan 4x = tan 2(2x)
3 2tan 2x
| —tan®(2x)

2[ 2taniﬁ ]
_ 1 —tan® x

| ( 2 tan x T
| —tan® x

[ dtan x }
,I—taﬂ:x

- dtan® x

[l —tan? .'v.'}2

d1anx
l-tan” x

o
-

[1 - fan’ x} —-4tan’ x

(I —tan’ }a):

4[3nx(l—mn: .\i}

[1—lanj .‘-{]: ~4tan” x

4la°sn.~;{l—tan3x]

l+tan*x-2tan’ x —4tan’ x
4 tan R(l— tan” .\:)

- ) ~RHS.
| —6tan® x +tan’ x

Question 24:

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

L.H.S. = cos 4x

= cos 2(2x)

=1-2sin”2x[cos 24 = 1 - 2 sin? A]

=1 - 2(2 sin x cos x)? [sin2A = 2sin A cosA]
= 1 - 8 sin®x cos®x

= R.H.5.
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Question 25:

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 cosA]
=4[(2cos?x—1¥-3(2cos?x—1)[cos2x =2 cos®x - 1]
=4[(2cos?x)®-(1)*-3(2cos’*x)*+ 3 (2 cos®x)] - 6cos’x + 3
= 4 [8cos® - 1 - 12 cos* + 6 cos®™] — 6 cos’x + 3

= 32 cos® - 4 - 48 cos*x + 24 cos®x - 6 cos®>x + 3

= 32 cos®x — 48 cos*x + 18 cos®> - 1

= R.H.5.
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Exercise 3.4

Question 1:
Find the principal and general solutions of the equation @NX =3
Answer

tanx=\5
k!

\.|
It is known that IﬂlnE = J.::- and tan E = tan 1't+E = tﬁnE ='J'§
3 3 3 3
o

Therefore, the principal solutions arex = 3and 3 .

I
MNow, tanx = tan 5

b
::-x=n:rt+§, wheie ne £

b
Xx=na+—, wherens £
Therefore, the general solution is 3

Question 2:
Find the principal and general solutions of the equation S¢cX =2

Answer

gecx =2

i T n n L
[t is known that sec_—= 2 and Sec?=sec[2n—:]=sccj =2
o | a2

3

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

i
Now, secx =sec—

bl |
5 COS X = COS— SECX =
3 COs X

T
= x=2nnt—_, whereneZ
a
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mn
x=2nnt—
Therefore, the general solution is 3, whereneZ

Question 3:

Find the principal and general solutions of the equation €0LX = -3

Answer

COLX = —M'E

It is known that omg=«f'§
i n bl Bl i
seot| m—— |=—cot—=—3 andeot| 2n—= |=—cot—=—3
[ 5_] 6 [ ﬁ) 6

. 5 11
Le., cot ?ﬁ = —«E and cot TTE = —\5

Sm 11w
Therefore, the principal solutions arex = 0 and 0.
S5t
Now. cotx =cot—
6
= fanx =tan5—n COtX =
6 tan x

3
=Sx= [17[4-?. where ne 2

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

Question 4:

Find the general solution of cosecx = -2
Answer
cosec x = —2
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It is known that

1
cosec— =2
6

= m T n
Seosed| T+ = |==cosec—==2 and cosec| Ix——= |==COseC—==2
[ 6 G 6

) in | Im
1., -.:-;)sre:t:F =-2 and cosec ? ==2

ks 11w
— and —
Therefore, the principal solutions arex = 6
T
MNow, cosecx =cosec—
6
. . I 1
= sinX =sin— COSECN = —
[ sinx

:}fx:mt-i-(—l)n%. where n & Z

Tn
Xx=nn+ (—1}" — wherene Z
Therefore, the general solution is ]

Question 5:

Find the general solution of the equation €084X =c0s2X
Answer

cos4x = cos 2x

= cosdx—cos2x =0

::.-mlsin[dﬂzz:{)ﬂin[d{x_zx]:ﬂ

2
[‘:msﬁ—cosB :—Zsin{A+B)sin(h_B]}
2 2 |
= sin3xsinx =10
=sn3x=0 or sinx =
S3x=nm or x=nm, wherens 7
:‘»rc:? or x=nr, wherene 7
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Question 6:

Find the general solution of the equation 083X +CosX—cos2x=0
Answer

cos3IN +eosx —cos2x =0

Iv+x Ix -1 A+B A —B
ﬁanms[-%]cos{-yjumszxzﬂ [msA-fmsB:Zcm[ ; ]caos[-rz ]]

=2cos2xcosx—-cos2x =0

= c-oszx(zccs x = I} =0

=cos2x =0 or 2cosx—1=0
. 1
=>cos2x =0 of COSX =
2
g m T
nAx= {-n+|}? or cosX =cos—. wherene Z
A 2
. m ; T
:;-x:(-n+I]E or  x=2nmt—, whereneZ
.

Question 7:

Find the general solution of the equation $iN2x+ecosx =0
Answer

sin2x +eosx =0

== 25inxcosx+cosx =1

= cosx(2sinx +1)=0

=cosx=0 or 2einx+ =0

x
Now, cosx :'[]::vms:\;:(zm»])? where ne Z
2sinx+1=0

: -1 o M b ; T . In
= s5inX=—=—5in—=sin| x+— |=sin| 1+— |=5in—
75 ) 6 6 6

it ? -
= x =nm+(-1) ?ﬂ, where ne Z

2n+1)2 or nr+(-1)’ ?—“, neZ
Therefore, the general solution is "2 6
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Question 8:

Find the general solution of the eqguation sec’ 2x =1-tan2x
Answer

sec” 2x = | = tan 2x

= l+tan® 2x =1=tan2x

= tan’ 2x+tan2x =0

= tan2x(tan2x+1)=0

=tanl2x =0 or tan2x +1=0

MNow, tan2x=10
= tan 2% =tan
=2x=nn+0 wherene s

nm
= X=—, where n e £

tan2x +1=0

bl b in
=tmn2x=-l=-tan—=tan| ®—— |=lan—
4 4 -+

In
= 2x=nn +—., wherenecZ

nm in
=S X=— +—_wherene £

nmn nm 3m
—] — . N
2 8

Therefore, the general solution is 2

Question 9:
Find the general solution of the equation 311X +8in3x+sin5x =0
Answer

sinXx+sin3x+sin5x=0
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(sinx + s 5x ) +sin3x =0

o x+5x =5 .
ﬂ[?sm[x - l—]cns[x = x—]:|+5ln33:5ﬂ

= 25l 3% Cos (-2 x:} +smnix=10
= 2sin3xcos 2x+sm3ix=10
= sin3x(2cos2x+1)=0

=sinjx=0 or Qeos2x+1=0

Now, sin3x=0=3x=nn wherene Z

: nm
i.e., x=T. where ne Z

2eos2x+1=0

~1 ™ [ n]
SRS = —==CO0S—=C08| ==
2 3 3
2n
= ooslx= cm?

2
=?2x=2n7tt?ﬁ3 wherene 7

2l
:.‘-'XZI"I'JIig. wherene 2

Therefore, the general solution is 3

. . . A+B
[smﬁﬁsmﬂelsm(— 1: -]cos(

nt T
— qr Imi;’ net
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NCERT Miscellaneous Solution

n On In g
2C08=—COs=—=+COs—+cos— =)
Question 1: Prove that: 13 13 I3
Answer
L.HS.
T O 3T 5m
=2¢0S—C0S—-+C05—_ +CO5——
3 3 3 13
3t S5r 3n S5u

T On T 13 3
=2¢08—cos— +2cos 13 13 |ooq) 13 13 {CQSK'FCOEB’:ZCDS(

13 2 2

.

T 9n 4n —T
=2c0s—c0s—+2¢05—Cos

13 13 13 13

T 9 4x o
=2C08—C08 — + 2 CO8 — CO8 —

13 13 13 13

4 n[ 9x 47 ]
= 2¢085—| cOs —+CcOs —
131 13 13 ]

9 4_14:‘ﬁ On 4n

+ petb ot M
s 5, - o
=2c0s | 2cos| 1313 |gpg| 1313
: /
o[ b S
=2cos—| 2cos—cos=—
15 2 26
3
= 2008 x 2% 0 X 08 —~
13 26
=ifls= RaERS
Question 2:

Prove that: (sin 3x + sinx) sinx + (cos 3x — cosx) cosx =0

Answer
LHS.

= (sin 3x + sin x) sinx + (cos 3x — CosS X) COS X

X+y

o
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A i . ] ]
=sin 3xsin X +sin” X + cos3x cos X —cos” X
i 2o 2 b . ¥
:cos,}xccsx+5|n‘!x5|nx—(m5 X —sin .\)
= cos(3x — x)— cos 2x [ms(A—B}:msAcmRHinAsin B]

=05 2X —cos2X

=)
=RH.S.
Question 3:
i 5 2 X+V
{cna X+ COos }'}z 4 (sm X —sIn y] = dcos’ Y
Prove that:
Answer
A (cosx +¢05}-‘}: +(sin x —sin y}l

i . 3 . i . g ..
=¢08” X+008” ¥+ 2008 X Ccos ¥ +sin” X+sin” y—2sinxsiny

2 LA [ W o . N
:(cos X+ 8in x}+{cos V+sin y}+2[-:osxcos3-‘-smasm y)

=1+1+2cos(x+y) [cus(ﬁ\ + B) =(cos A cos B—sin Asin B)]

Question 4:

X-y

(cosx —cosy) +(sinx-siny) =4sin
Prove that: 2

Answer

COSX — COS ¥ S Sif X —Siny :
LHS. =
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=cos’ X +cos” ¥ —2cosXcosy +5in” X+sin’ y—2sin xsiny
=(cos x +sin” x)+(cos” y+sin’ y )~ 2[cos xcosy + sin xsin y]
=1+1-2[cos(x~-y)| [ cos(A-B)=cosAcosB+sinAsinB |

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

=2{L~P—2$m1(féiq}] [mmlA:l—EﬁnlA]

:4ﬁf[x_yJ=RH5.
2

Question 5:

Prove that: SinX+sin3x+sin3x+sin7x=4cosxcos2xsindx

H(558)

Answer

; : L A+
sinA+sinB :2sm(
It is known that

OLH.S. = SinX+sin3x +sin5x +sin 7x

= [ sin X + sin 5x )+ (sin 3x +sin 7x

[ X +5% X =5% P 3x+Tx I =T
=2$m[7}cns[ ]+35m[ Jms[ J
2 2 2 2

= 2sin3x cos(—2x )+2sin5x cos(-2x)

=2sin3xcos2x +2sin3xcos2x

= stzx[sinfﬁ. +sin 53-:]

=ECGSE}{[Esin(gxijxj-ms[zx;sxﬂ

=200s2X [2 sin 4x -cos (—x]]

=doos2xsindxcosx = R.HS.

Question 6:

sinTx 4+ si in9x +sin 3x
{s1n.x+s|n§?€)+[51" x+sin3x) = tan 6x

Prove that: (€087x+ cos 5x ) +( cos 9x + cos 3x)

Answer
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It is known that

' —B - h -
sin A +sin B #ESI'IL(A;B]-CDS(AZB), Ei]SA-l-C-DSB#ECOS(A;BJ-CUS(AE =

{sin Tx =+ s5in _Sx)nl-(sin O 4 51N 3:;}

Lhs. = [(cos7x+cos5x)+(cos9x +cos3x)

o Tx+5x) TX—5x . (9% +3x Y Oy —3x
2sin J--:os J +| 2sin J-ms
2 2 2 2

K =

- T+ 5x Tx = 8x 9x+3x. Ox —3x
2cos ]rcus +| 2¢os - C0S
2 2 _ 2 2

B [2 sin Hx -cqas‘,x]-l- [2 sinhx -::053):]
N [2 cos Ox - cos t] +[2 cos Bx -::053:-:]

~ 2sin6x [cosx +cos3x|

"~ 2cosbx [cosx+c053x]

= tan bx

= R.H.5.

Question 7:
3x

; : : : X
SIN3X+SN2x=sinx= 4:-5||1xc055c05—-

Prove that: 2

Answer

LHS. = sin3x+sin2x-sinx
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=smix +{sjn 2x=sin :-;)

L o
=5In 3x +[2¢DS[2K;K]sin {2}{2 o J:| |:Sinf’!u—sir1B: ?.cos[ A;B]sin
p LY

.S

=sin3x+[2°"s{3?x]si"(§ﬂ

_ ix . o
=sm3x + 2cos—sin—
2 2

o 3x Ix I . ox
=2 8IN =1 CO§ == F COS = 5111 =
o) 7 9

ton{ 5 [ on( 3]
21

-

2sin = bcns"

3 . % )
:2-:':-5(-;- 28N X cos —|

-

- -—

3
=4sin xms(%}cos {—‘{J =RHS

Question 8:
fanxy =-——
3 | x in quadrant II

Answer
Here, x is in guadrant II.

b

— < X<
Pl &

T

x m
= — ==
4 2 2

;i ;- X
5in—, t:ﬂsi and tan —

Therefore, 2 2 are all positive.

[sin PA=CsmA -l:chB]

[sm A+sinB= Zsin[-

|

A+B)

Cﬂﬂ[
.

2
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4
Itis given that tan x = R

; 3 —4 16 25
sec' x=1+tan" x=1+|— | =l+—=—
3 9 9
: 9
SODST  X=—
25
3
—cosx=1-
2
As x is in quadrant II, cosx is negative.
-3
COsSXY = —
O 3

4+ X
MNow, cosx=2cos” 3 —1

-3 X
= —=2c08 —=1
3

3
1 [ ¥ -

- . C0S— IS positive
Js 2

Free Pdf Download from Exxamm.com




Thus, the respective values of 2 2 2are 3

Quest

ion 9:

. X . -
[ 31“5 15 pﬂﬂltl'\-’ﬁ‘]

x 295

. X X
sin—, cos— and tan — ,

v |G

. and 2

;K X X
sin=, cos= and tan— COSX ===

Find

Answer

for 3 x in quadrant III

Here, x is in guadrant IIL

A T
8. W<X € —

X
CO5 =

Therefore,

X ;K
tan — S1I) =

and 2 are negative, whereas 2 is positive.

L 1
It is given that cosx = =

S
cosx =1=2sin° —

2

-(5) (1+3) &
zi_ 3 » 3 _i_
T
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_x 2 _
:}’SIHE—E [
x_V2 3 6

Sl K== —

N3 A3 3

- XM
cosx =2cos” —=1

e P
v Siﬂ? 15 pUSItIV’E}

MNow,
=) (5 C)
I+ - - o
X l+eosx 3 3 3
= GO -—— = = = =
2 hd ¢ 2 2 3
= C0s—= : [ cos— is negative}
3 S o2
cog_:—,.!_xﬂzﬂ
V3 ¥ 3

o X X
sin—, cos— and tan—

?’ %1 and —+/2

Thus, the respective values of 2 p 2 are
Question 10:
. X X b .
sin=, cos= and tan— SiNX ==
Find 2 2 2 for 4  x in quadrant II
Answer

Here, x is in guadrant II.

. b
18, —<X<N

m X =m
S ——< =
4 2 2
. X X X
510 —,CO8 — fan —
Therefore, 2 2 and 2 are all positive.
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It 1s given that snx =

l el

c:oszx=]—.sin'ax=l—(—] =1 L o2

4) 16 16
4 [cosx is negative in quadrant II]
gin2 X 2 1-e0sx _ 1 ] 44415
2 2 2 8
= sin = 4+415 2 sin— is positive
2 3 2
_ [4415 2
8 2
_ (842415
16
J8+2415
4
1+| - 4 N
mglﬁ:Hm”: :4— 15
2 2 8
X 4—4f15 : s
= cos = = 5 [ cos= is Pﬂsntwe]
2 3 2
B 4—JEH~
8
_[8-2415
16
J8-213
4
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) $+2~E]
. sin = NG
an—= == =
cesi g-2415 JE L,."E
- 4
J8+"J_E_' B+ 2415
8-2415 8+2J_
64 — 60 2
' - 5
5'1:15., CDSE and tan > JngE‘h_S, JE 2\'{]_,
Thus, the respective values of 2 2 2 are 4 4
and 4+/15
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