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Exercise 3.1

Q1 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° = 7 radian

- 95° = T jan = 2F radi
.25 = =5 ¥ 25 radian = 2 radian

(il) —47°30’
—47°30" = —475
95
- T2
Since 180° = 7 radian
(iii) 240°
We know that 180° = 7 radian

. 240° = = x 240 radian = 27 radian

180 3
(iv) 520°
We know that 180° = 7 radian
- 520° = % x 520 radian = 267” radian
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Q2 Find the degree measures corresponding to the following radian measures (Use m =

(1) & () —4 (@) FE  (iv) &

Answer.
11
(i) 16

We know that 7w radian = 180°



11 180 11 45 x 11

Eradaln = T3 degree = <4 deg ree
_45><11><7d _315d
= 93 x1 egree = —o— degree
= 39% deg ree
=39° + 3X860 min utes  [1° = 60°]
= 39° +22' + % min utes
= 39°22'30" [1' =60"]
(1) — 4
We know that 7 radian = 180°
. 180 180x7(—4)
—4 radian = X (—4) deg ree = ——>— degree

= _2520 deg ree = 229 - degree

= —229 + 2% min utes [1° = 60°]
= —229° 51227" [1' = 60"]

(iid) 5

We know that 7 radlan = 180°

57” radian = L;O X T degree = 300°

(iv) %ﬁ
We know that 7 radian = 180°
. 7; radian = L;O x AT —210°
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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 secon 36600 =6

Hence, In 6 complete revolutions, it will turn an angle of 6 x 27 radian, i.e., 12 7 radian
Thus, In one second, the wheel turns and angle of 12 7 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
22

arc of length 22 cm (Use 7 = %7)
Answer. We know that in a circle of radius r unit, if an arc of length 1 unit subtends and angle 6
radian at the centre, then

1
9 — ?
Therefore, for r = 100 cm, 1 = 22 ¢m, we have



22 180 22 180 x 7 x 22

0= 100 radian = — < 100 deg ree = 59 % 100 deg ree
_ 12y — 123 4 =12°36° [1° =60’
= 7o degree =124 degree = [ = }

Thus, the required angle is 12°36'.
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Q5 In a circle of diameter 40 cm, the length of a circle is 20 cm. Find the length of minor arc of the
chord.

Answer. Diameter of the circle =40 cm

Radius of the circle = 470cm = 20cm

Let AB be a chord (length = 20 cm) of the circle.
{ ] \
1

\@’l
A Zhcm -

In AOAB,OA = OB = Radius of circle = 20cm
Also, AB = 20cm
Thus, AOAB is an equilateral triangle.
S.0=60° = %
We know that in a circle of radius r unit, if an arc of length 1 unit subtends an angle 6 radian at the
centre, then 6 = %
= 1421:03 = AB = 20T”cm

3
Thus, the length of the minor arc of the chord is 2?,)—”cm.
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Q6 In the two circles , arcs of the same length subtend angles 60° and 75° at the centre, find the
ratio of their radii.

Answer. Let the radii of the two circles be r; and 7y . Let an arc of length | subtend an angle of 60° at
the centre of the circle of radius 7; , while let an arc of length 1 subtend an angle of 60° at the centre
of the circle of radius rs.

Now, 60° = % radian  and 75° = ‘;’—;r

We know that in a circle of radius r unit, if an arc of length 1 unit subtends an angle 6 radian at the
centre, then 6 = % orl =r0

=T andl = 2"
e
#rlz%
> 2=

Thus, the ratio of the radii is 5 : 4.
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Q7 Find the angle in radian through 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 1 unit subtends an angle 6 radian
at the centre, then 8 = %

It is given that r =75 cm

(i) Here, 1= 10 cm

0= % radian = 1—25 radian

(ii) Here,1=15cm

0 = L radian = i radian

75 5
(iii) Here, 1 =21 cm
_ 21 : — ;
0= o radian = o radian
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Exercise 3.2

Q1 Find the values of other five trigonometric functions in cos * = —% , X lies in third quadrant.
Answer.
-1
cosT = —3
. 1 1
S.SeCT = — = (71) = —2
2

Zx=1

2

sin’ + cos
2

=sin“z=1—cos“x
2 1\2
= sin mzl—(—a)
2,11 _ 3
=sin“z =1 1= 1

. 3
= sinx = ig

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



. V3
J.sinx = 5

COSecr — L — 1 =2

sinz (__3) V3

2
tan o — sinz <_§) . (_£>

2
cosx ~ cosxT (_l
;)
—_1 _ 1
cotzc—tamc—\/§

Page : 63, Block Name : Exercise 3.2

Q2 Find the values of other five trigonometric functions in sin = 3

Answer.
sinx =

(SN

A
sinz ~  (3) 3
5

sinz +cos2z =1
2

COSECT —

2

= cos‘x=1—sin“zx

2
= cos’z =1— (E)

5
2. _1_39

=cos‘zx=1 5
2, _ 16

= Cos" T = 5

= COST = i%

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

. —_4
C.COS T = 5
_ 1 _ 1 _ 5
SeC L — st N 1
5
) () _ (5
__sinz _ \%/ __ \5 5
tanz = CcOST ~ COST  COST (74
5
_ 1 _ 4
cotr = = = 3
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Q3 Find the values of other five trigonometric functions in cot x = 3

Answer.
cotx =

|

1 I
cotxz ~  (3) 3
n

1+ tan?z = sec?z

tanx =

4

T, X lies in second quadrant.

, X lies in third quadrant.



2\ 2
:>1—|—(§> =sec?x
$1+%:seczfc
:>2—;’:sec2a:

= secr = :I:%

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

. —__>3
J.Secr = 3

_ -1 _ _3
CoOST = .~ AR

3

__ sinzx
tanz =

4 _ sinx

5

. _ (4 -3\ _ 4

=g = () x () = -4

1 _

sinz

5

4

COSECT —
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Q4 Find the values of other five trigonometric functions in sec z = 15—3 , lies in fourth quadrant.

Answer.

_ 13
secT =

1 _ 1 _ 5
cosx_seca: 13) 13

(%)

sinz +cos2z =1
—sin?z=1— cos?z

2 5\ 2
= sin le_(ﬁ)

2. 1 25 _ 144
=sin“xz=1 69 = 169

; — 412
:>smx—il3

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

P _ 12
C.SInx = 13
COSECT — — = 1 = _13
sinx 12 12
13
_ sinz __ 13 o 13 12
tanz = cosx  cosx 5 - 5
(%)
1 12
cotx = tanx 2 5
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Q5 Find the values of other five trigonometric functions in tan x =

Answer.
— _ 5
tanx = 5
_ 1 _ 1 _ 12
cotz = tanz 5\ 5
(-%)
1+ tan?2z =sec’z
5\ 2 2
:>1—|—(—ﬁ) =sec‘zx
25 2
=1+ i — Sec’ ¥
169 2
= g = Sec’x

= secr = :I:%

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

_ 13
SECT = 12
1 _ 1 _ 12
COST = o7 = 13\ 13
(-%)
_ sinz
tanx = Py
5 sinx
= T 1_2
1
: — (_5 _12) _ 5
:>sm:1:—< 12) X ( 13) - =
COSEecCr = 1 = 1 13

sinz (i) — 5
13
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Q6 Find the values of the trigonometric functions in sin 765°.

_3
12

x lies in second quadrant.

Answer. It is known that the values of sin x repeat after an interval of 27 or 360"deg.

. sin 765° = sin(2 x 360° 4 45°) = sin45° = %
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Q7 Find the values of the trigonometric functions in cosec (—1410°).

Answer. It is known that the values of cosec x repeat after an interval of 27 or 360" 0.

*. cosec (—1410°) = cosec (—1410° + 4 x 360°)
cosec (—1410° 4 1440°)
cosec30° = 2
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197

Q8 Find the values of the trigonometric functions in tan —-.



Answer. It is known that the values of tan x repeat after an interval of 7 or 180° .

. tan mT” = tanﬁéw = tan(ﬁﬂ' + %) = tan % = tan 60° = /3.
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Q9 Find the values of the trigonometric functions in sin (— HT”) .

Answer. It is known that the values of sin x repeat after an interval of 7 or 360° .
o 1r\ _ oo 1lm _an(z) = V3
,,sm(—T) —sm( 3 +2><27r) —sm(3) =
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Q10 Find the values of the trigonometric functions in cot (— 1%”) .

Answer. It is known that the values of cot x repeat after an interval of 7 or 180° .

. 157\ 157 — KLU
,,cot(—T) —cot(— " —|—47T) = cot " =1.
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Exercise 3.3

Q1 Prove that: sin? % + cos? % — tan? % - _

N =

Answer.
L. H.S. = sin? % + cos? % — tan? %

-(8) <) -

= R.H.S.

2o | =
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Q2 Prove that: 2 sin? 5T cosecz%rcos2 3= %

Answer.



L.H.S. = 2sin? % + cosecﬂ?ﬂcos2 %

2 2

_ 1 2 s 1

—2(5) + cosec (7r~|— E) (5)
2

=2 x % + (—cosec%) (i)

_ 1 4 1 _
=3 ti=3t+l=
= RHS.

|
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Q3 Prove that: cot? Y cosec‘%’r + 3tan? =26

Answer.
L.H.S. = cot? % + cosec%7T + 3tan? %

2
T 1
= (1/3)? —I—coscc<7r— F) +3(%>
:3—|—cosec%—|—3>< %
—34+24+1=6
= RHS

Page : 73, Block Name : Exercise 3.3

2 3w

Q4 Prove that: 2 sin” =% + 2 cos? T2 sec? 3 =10

Answer. L. H. S = 25sin? %Tﬂ + 2 cos? % + 2sec? %

— 2{sin(7r — %) }2 + 2(%)2 +2(2)?

T 2 1
:2{Slnz} +2X§+8

:2(i)2+1+8
NG
— 14148

~ 10

~ RHS
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Q5 Find the value of :

(i) sin 75°

(i) tan 15°

Answer.



() sin 75° = sin(45° + 30°)

= sin 45° cos 30° + cos 45° sin 30°
[sin(z + y) = sinx cos y + cos z sin Y|
— (L) (2 L) (1
-2+ () ()

_ 3 1 V341

22 t W2 22
(i) tan 15° = tan(45° — 30°)

tan 45°—tan 30° tan z—tan
— an—ano [tan(x — y) — —y:|

1+tan 45° tan 30 l+tanz tany
- _ V31

TETEN R
WB-1 0 (VB-12 341-243
B ml O (VE)(VB-1) (VB)R-(1)?
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Q6 Prove the following: cos(% — a:) cos(% — y) — sin(% — ac) sin(% — y) = sin(z + y)

Answer.

cos( ) cos(

2c0s(§ -
= 3[eos{ (5 - i
+[eos{ (5 - >+(%— )} st (5-2) - (5 -v)}]

"> 2cos Acos B = cos(A+ B) + cos(A — B)
—2sin Asin B = cos(A + B) — cos(4A — B)

v (G )+ (50))
:cos[g — (x—f—y)]

= sin(x + y)

=R.H.S

Page : 73, Block Name : Exercise 3.3

N

: tan _+$) . l+tanx 2
Q7 Prove the following: ———~ = (
tan(—fa:) —tan®

Answer. It is known that

tan A+tan B tan A—tan B
tan(A + B) 1-tan Atan B and tan(A B) 1+tan Atan B

'y



tan(
tan(

=R.H.S.

—z tan L —tanz 1-tanz
4 l+tanz

1+tan %tan T

tan%+tanz
- l+tanz
+:E) 1tan ytane (lftanw) o ( 1+tanz )2

= = l—tanx

NEN RN E]
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cos(m+z) cos(—z)

Q8 Prove the following: = cot’x

sin(m—z) cos (3 +m)

Answer.

LHS. — cos(m + ) cos(—x)

sin(m — ) cos(% + zc)

[— cos z][cos z]

(sinz)(— sin z]

- COS2 Z

—cot’x
= cot’zx
=R.H.S
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Q9 Prove the following: cos (37” + 33) cos(2m + x) {cot (37” — a:> + cot(2m + a:)] =1

Answer. LH.S = cos(%7T + :1:) cos(2m + z) [cot <3—2” — m) + cot(2m + x)]

= sin z cos z[tan x + cot z]

:Sinxcosx<51nili COS$>

cosx sin z

. sin® z+cos? z
= (sinz cos x) [—Smxcom ]

=1=R.H.S.
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Q10 Prove the following: sin(n + 1)z sin(n + 2)x + cos(n + 1)z cos(n + 2)x = cosx

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

%[2 sin(n + 1)z sin(n + 2)z + 2 cos(n + 1)z cos(n + 2)z]

1 lcos{(n + 1)z — (n+2)z} —cos{(n+ 1)z + (n + 2)z} }
2| +cos{(n+ 1)z + (n+2)z} +cos{(n+ 1)z — (n+ 2)z}
" —2sin Asin B = cos(A + B) — cos(A — B)

|:2COSACOSB = cos(A + B) + cos(A — B) ]



1
= 5 X 2cos{(n+ 1)z — (n+2)x}
= cos(—z) =cosz = R.HS
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Q11 Prove the following: cos (% + a:) — Cos (%Tﬂ — :1:) — —\/2sinz

Answer. It is known that

cosA—cosB= -2 sin(#) -sin(ﬂ)

. 3 3
,,—COS(T —|—:c> — cos(T —ac)

e { () (5 } { () (5) }

= -2 sin(?’—“) sin x

4

= —2sin<7r— %) sin x

= —2sin %sin T

— 1 ;

=—-2X 7 X sin ¢

= —/2sinz

=R.H.S
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Q12 Prove the following: sin® 6z — sin® 4z = sin 2z sin 10z

Answer. It is known that

sin A +sinB =2 sin(#) cos(#) ,sin A —sin B = 2cos<#> sin(A;—B)
- L.H.S. = sin? 6z — sin® 4z

= (sin 6z + sin4x)(sin 6z — sin 4z)

_ [2 sin( 6x42r4x ) COS ( 6)(;4)( )] [2 COS ( 6x42r4x ) .

= (2sin bz cos z)(2 cos bz sin x)

NES)

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

= sin 10z sin 2x
=R.H.S.
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Q13 Prove the following: cos? 2z — cos? 6x = sin 4z sin 8z

Answer. It is known that



cos A+ cos B = 2cos<#) cos(%),cosA —cosB=-2 sin(

- L.H-S, = cos?2z — cos? 6x

= (cos 2z + cos 6z)(cos 2z — 6x)

. 2246z 2z—6x . 2x+6x . (2z—6x)
= [2COS<T> cos( 5 )] [—23111( 5 ) sin — ]
= [2 cos 4z cos(—2x)]|[—2 sin 4z sin(—2z)]

= [2 cos 4z cos 2z|[—2 sin 4z (— sin 2z)]

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

= sin 8 sin4x

=R.H.S.
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Q14 Prove the following: sin 2z + 2 sin 4z + sin 6z = 4 cos? z sin 4z

Answer.
LH.S. =sin2x + 2sin4x + sin 6z

= [sin 2z + sin 6] + 2sin4z

_ [2 sin(Q’jﬁ") (2"56")] + 2sin dx

[ sin A +sin B = 25in<A;—B) cos(#)]
= 2sin 4z cos(—2x) + 2sin 4z

= 2sin4x cos 2z + 2sin4x

= 2sin4z(cos2z + 1)

= 2sin4x (2cos2x -1+ 1)

= 2sin4x (2 cos? a:)

— 4cos® rsindz

=R.H.S
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Q15 Prove the following: cot 4x (sin 5x + sin 3x) = cot x (sin 5x — sin 3x)

Answer.
L. H.S = cot4x(sin 5z + sin 3x)

. 5x+3 5x—3
— c?t 4z 2 5in T+3T cOS r—3x
sin 4x 2 2

[ sinA +sin B = 2sin<A’2LB) cos(A;BH

A+B

2

)on(

A-B



= (M) [2 sin 4z cos z]

sin 4x
= 2cosdxcoszx
R.4.5. = cot z(sin 5z — sin 3z)

5z+3 . (52-3
— CO5Z |9 oog( 2ZEIT ) gy (2232
sinz 2 2

[ sinA —sin B = 2cos<A+—B> sin(A;—B)]

2

5% [2 cos 4z sin z]
sin T

= 2cosdx -coszx
L-H-S=R.H.S
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cos 9z—cos bz sin 2z

Q16 Prove the following: ——————— = —

sin 17x—sin 3z cos 10z

Answer. It is known that
cosA—cosB=-2 sin(ﬂ> sin(%),sinA —sin B = 2cos(i2B) sin(Az—B)

2
9x—cos bx
- L. H.S§ = £0822—C0So
t S sin 17x—sin 3z

—92 SiIl( 990;5:1: ) 'SiIl( 990;590 )

- 17z+3x . 172—3x
2 cos 5 -sin 3

—2sin 7z - sin 2x

2cos10x - sin 7x
sin 2x

cos 10z
=R.H.S
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sin bx+sin 3z

cos bz+cos 3z = tan 4z

Q17 Prove the following:

Answer. It is known that
sin A +sin B = 2sin($) cos(ﬂ>,cosA +cos B = 2cos<#> cos(A2—B)

2
. __ sindz+sin3dz
cL-H-8.= cos 5z+cos 3z

. (5243 5z—3
25111( w;w>-cos< $2$>

2 COS( 590—;-390 ) . COS ( 5x;3w )

__ 2sindz-cosT
2 cos4x-coszx

__ sindzx
cos4x

=tan 4x = R.H.S
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. sin z—sin T—
Q18 Prove the following: W = tan Ty

Answer. It is known that

. . A+B\ . ( A-B A+B A-B
sinA —sinB = 200s<%) sm(T),cosA + cos B = 2cos(+) cos(T)
sinz—siny
COs x+cosy
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Q19 Prove the following: % = tan 2z

Answer. It is known that
sinA +sin B = 2sin<#) cos(%),cosA + cos B = 2cos<#> cos<‘42—B>

- L.H.S.— sin z+sin 3z

cos z+cos 3z
. 3 -3
2sm<w+2 x) cos(w 5 w)

o 3 —3
2cos<mzx>cos(w2w)

sin 2z

cos 2z
= tan 2z

=R.HS
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Q20 Prove the following: Smf_ﬂ = 2sina

sin® x—cos? z

Answer. It is known that

sinA —sin B = 2cos<#) sin(%),cos2 A —sin? A = cos24

. __ sinz—sin3z
L -H-S= _—

sin® z—cos? x



5 z+3x\ . [x— 3z
cos 5 sin 5

2 cos 2z sin(—x)

— cos 2z
= —2 X (—sinz)
=2sinz=R.H.S
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cos 4x+cos 3z+cos 2z

sin 4x+sin 3x+sin 2z = cot 3z

Q21 Prove the following:

__ cos4x+-cos 3x+-cos 2z
Answer. L.H.S = sin 4z+sin 3z-+sin 2z

(cos4x + cos 2x) + cos 3z
(sin 4z + sin 2x) + sin 3z

dx + 2z dx — 2x
2cos| ——=—— ) cos| ——=—— ] + cos 3z

2 2

2sin(4z + 2z dr — 2z )
= 5 ) cos —5 ) tsin 3z

[ cos A+ cos B = 2cos<A;—B) COS(#),SiHA +sin B = 2sin(ﬂ

2cos3x cosx + cos 3z

2sin 3x cosx + sin 3x
cos3z(2cosx + 1)

sin3z(2cosz + 1)
=cotdr=R.H. S
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Q22 Prove the following: cot z cot 2z — cot 2z cot 3z — cot 3z cotz =1

Answer.
L. H.S. = cot z cot 2z — cot 2z cot 3z — cot 3z cot =

= cot x cot 2z — cot 3z(cot 2z + cot x)
= cot x cot 2z — cot(2x + z)(cot 2z + cot z)

cot 2z cotz—1
cot x+cot 2z

.. __ cot Acot B—1
. COt(A + B) " cot A+cot B :|

= cot z cot 2z — [ ] (cot 2z + cot x)

= cot z cot 2z — (cot 2z cot z — 1)
=1=R.H.S
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4tanx (l—tan2 w)

1—6tan? z+tantz

Q23 Prove the following: tan 4a =



Answer. It is known that

2tan A
n2A = =22~
ta, 1—tan® A

. LH.S. = tan4x = tan2(2x)

2 tan 2x
1—tan?(2x)

2 ( 2tanx )
1—tan2x
- 2
1— ( 2tanx )
1—tan2x

( 4tanz )
1-tan2 2
1— 4tan? 2

(l—ta.n2 x)2
(=)
(lftan2 2)274tan2z
(1—tan2 z)2
4tanz (1 — tan’z)

" 14tantz —2tan?z — 4tan2z
4tanx (1 — tan? ar;)

" 1—6tan2z +tantz

= RHS

Page : 74, Block Name : Exercise 3.3

2

Q24 Prove the following: cos 4z = 1 — 8sin® z cos? x

Answer.
L.H.S. = cos4z
= cos 2(2x)

=1 —2sin® 2z [cos2A =1- 2sin2A]
=1 — 2(2sinz cos? m)z[sin2A = 2sin A cos A]

—1—8sin’zcos’x

= R.H.S.
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Q25 Prove the following: cos 6z = 32 cos® z — 48 cos*z + 18 cos? z — 1

Answer.
L. H.S. = cosb6zx

= cos 3(2z)
= 4cos’® 2z — 3cos 2z [cos 3A =4cos® A — 3cos A]

=4 [(2005233—1)3—3(20052.%—1) [cos2m:2coszw—1}

=4 [(2 cos? :c)3 — (1)% — 3(2cos? a:)2 + 3 (2 cos? :c)] —6cos’z +3



=4 [8C086$— 1-— 12cos4m+6c082x} —6cos’z+3
—32cosbxz — 4 —48cos*z + 24 cos?z — 6¢cos?z + 3

— 32cosbz — 48 cos*z + 18 cos® z — 1
=R.H.S
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Exercise 3.4

Q1 Find the principal and general solutions of the following equations:
tanz = V3

Answer. tanx = \/3

It is knownthattan% = +/3 and tan (4”) = tan<7r+ %) = tan% =4/3

«|

™

Therefore, the principal solutions are x = - and 4—;

w

T
3

= T =nm+ 5, wheren € Z

Therefore, the general solution is ¢ = nmw + %, wheren € Z.

Now, tan X = tan
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Q2 Find the principal and general solutions of the following equations: sec x = 2

Answer. Sec x = 2

It is known that sec % = 2 and sec 5?” = sec (27r — %) = sec% =2

s

5
3 and 3 -

Therefore, the principal solutions are x =

us

Now 7secx = sec 3

= cosZx :cosg

=z =2nm+ 3,

Therefore, the general solution is ¢ = 2nm £+ %,

wheren € Z
wheren € Z
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Q3 Find the principal and general solutions of the following equations: cot x = —+/3

Answer. Cot x = —\/§
It is known that cot % =+/3



.'.C0t< — 1) = —cot ¢ = —v3 and c0t<27r—%) = —cot ¢ =3

(=]

i.e., cot 5% = —+v 3 and cot HT” = —\/§
Therefore, the principal solutions are x = =~ and 11”

Now, cot x = cot %”

6 tan

:>33:n7r—|—5—7r, wheren € Z

:>tanaz::tan5—7r [cotx: 1}

Therefore, the general solution is x = nw + 2™ wheren € Z.

6 )
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Q4 Find the principal and general solutions of the following equations: cosec x = — 2

Answer. Cosec x = -2

It is known that

cosec% =2

.. COS cc(w + 1) = —coscc ¢ = —2 and cosec (27r — %) = —coscc ¢ = —2
cosec%7r = —2 and cosec 1(13” = -2
Therefore, the principal solutions are x = — and 11”
Now, cosec X = cos ec %
= sinx = sin 7—g [coseca: = =
ST
=z =nr+ (—1)”76—”, wheren € Z
Therefore, the general solution is * = nm + (—1) & Wheren € Z.
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Q5 Find the general solution for each of the following equations: cos 4 x = cos 2 x

Answer.
cos4xr = cos 2z

= cosdx —cos2x =0

= —2 sin( 4:”;2"3 ) sin( 4m§2$ ) 0

[ cos A — cos B = —QSin(A+B) s111< B)}

= sin3zsinxz =0

=sin3z =0 or sinxz=20
3 =nmw
nm

=& =3 or x=nm wherenc Z
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Q6 Find the general solution for each of the following equations: cos 3x + cos x — cos 2x =0

Answer.
cos3x +cosx —cos2x =0

- 2cos<3w2+m) cos(?’x;x) —cos2x =0 |cosA-+cosB= 2cos<A+B> cos(—AgBﬂ

= 2cos2xcosx —cos2x =0

= cos2z(2cosz —1) =0

=cos2x =0 or 2cosz—1=0
1

=cos2x =0 or cosx=
S.2x=(2n+1) or  COsX = cos 7,

3
=x=(2n+1)7 or x=2nm=+ g, wheren€ Z

[\V]

wheren € Z
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Q7 Find the general solution for each of the following equations: sin 2x + cos x =0

Answer.
sin2x +cosz =0

= 2sinxzcosx + cosx = 0
= cosz(2sinz +1) =0
=cosz=0 or 2sinz+1=0
Now, cosx =0 = cosz = (2n+1)%, wheren € Z
2sinz+1=0
Tn

i — LG T s il T\ gin I
= sine = 5 = sm6 —s1n(7r—|—6)—sm(7r+6>—sm 6
= x =nm+ (—1)“%, wheren € Z

Therefore, the general solution is (2n + 1) 3 or nm + (—1)" %r, neZz.
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Q8 Find the general solution for each of the following equations: sec? 2z = 1 — tan 2z

Answer.
sec22x =1 — tan2z

= 1+tan?2z =1 —tan2z

= tan? 2z + tan 2z = 0

= tan2z(tan2z + 1) =0

=tan2x =0 or tan2x+1=0



Now, tan2z =0
= tan2x = tan0
= 2x =nm+ 0, wheren € Z

== %, wheren € Z
tan2x+1=0
:>tan2:1::—1:—tan% :tan<7r—§) :tam%7T

:>2ac:n7r—|—3747r, wheren € Z
ém:%—l—%,wherenEZ

Therefore, the general solution is 112—” or n—; + %’T, neJz.

Page : 78 , Block Name : Exercise 3.4

Q9 Find the general solution for each of the following equations: sin x + sin 3x + sin 5x =0

Answer. sin x + sin 3x + sin 5x = 0

(sinz + sinbx) + sin3z = 0

= [2 sin(#) cos($_25$)] +sin3z =0 [sinA +sinB = 2sin(ﬂ) cos(ﬂ
= 2sin 3z cos(—2zx) + sin3zx = 0

= 2sin 3z cos 2z + sin3z = 0

= sin3z(2cos2z +1) =0

=sindz =0 or 2cos2x+1=0

Now, sin3z = 0 = 3z = nmw, wheren € Z
i.c.,z = 5, wheren € Z
2cos2z+1=0

1
= cos 2z = - = —cos% :cos<7r— ﬂ)

= coS 2x = cosS 2—3”

= 2z = 2nm + 2—;, wheren € Z
= x =nn+ 3, wheren € Z

nmw

Therefore, the general solution is 3

ornm+ ¢,n € Z
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Miscellaneous Exercise

. T cos 2T 3r L
Q1 Prove that: 2 cos {3 cos 13 + cos 13 + cos 137 =0

Answer.



L.H.S.
9 5m

— s I s s
= 2¢cos 13 COS T3 + cos 13 + cos 13

3m | 5w 3m 5w
_+_ —_—
— 2cos ~cos 2T + 2cos( S ) cos(“’—2l3> [cossc + cosy = 2cos(

13 13

_ o I Ar T
= 2cos 13 COS T3 + 2 cos 13cos( 13>

— T cos Ir AT o5 =
= 2cos 13C0S 73 + 2 cos 13 COS 73

_ 7 [ eog 0T 4n
= 2 cos 13 _cos 13 + cos 13]

i 9 4
- s 9m | 4m EERINE]
= 2cos 13 2cos<13+ 13)cos( 5 )}

_ 7 [9 cos Teos 5
= 2 cos 13 _2cos 5 COS 26]

_ s s
—2(:osl3><2><0><cos26

=0=R.H.S
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Q2 Prove that: (sin 3x + sin x) sin X + (cos 3x — cos X) cos X =0

Answer.
L.H.S.
= (sin3z + sinx) sinz + (cos 3z — cos x) cos x

— sin 3z sinx + sin® z + cos 3z cos z — cos?

= cos3xcosx + sin3zrsinx — (cos2 z — sin? m)

= cos(3x — x) — cos2x [cos(A — B) = cos A cos B + sin Asin B]
= cos 2x — cos 2z

=0

=R.H.S

T
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z+y

Q3 Prove that: (cos  + cosy)* + (sinz — siny)? = 4cos® —+

Answer.
L.H.S. = (cosz + cosy)? + (sinz — siny)?

= cos?z + cos?y + 2cosz cosy + sin? z + sin’ y — 2sinz siny
= (cos2 z + sin® :r) + (cos2 y + sin’ y) + 2(cosx cosy — sin z sin y)
=141+ 2cos(z +y)

A+ B) = Acos B —sin Asin B
— 2 4 2cos(z + ) [cos(A + B) = (cos A cos sin A sin B)]

T+



= 2[1 + cos(x + )]
=2 [1+2cos2<¥) —1] [cos2A:2cos2A—1}

+
— 4 cos> (X—zy) =R.H.S
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Q4 Prove that: (cos z — cos y)? + (sinz — siny)? = 4sin? %

Answer. L.H.S = (cosz — cosy)? + (sinz — sin y)?

= cos?x + cos?y — 2cosz cosy + sin® z + sin® y — 2sinz siny

= (cos?z + sin’ z) + (cos?y + sin® y) — 2[cos z cos y + sin z sin y]
=14+ 1—2[cos(x —y)] [cos(A— B) = cos Acos B + sin Asin B
= 2[1 — cos(z — y)]

=21 {1-2sin? (%) }]| [cos24 =1 25in’ 4]

:4sin2($2—y) =R H.S
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Q5 Prove that: sin x + sin 3x + sin 5x + sin 7x = 4 cos X c0s 2X sin 4x

Answer. It is known that sin A + sin B = 2sin ( #) - CcoS ( %)

L.H.S. =sinz +sin3z + sinbx + sin 7z

= (sinz + sin 5x) + (sin 3z + sin 7z)

o . T+5x r—br . 3x+Tx 3x—Tz
= 25111<T) . cos( 5 ) + 2sm(T> cos(T)
= 2sin 3z cos(—2x) + 2 sin bz cos(—2x)

= 2sin 3z cos 2z + 2sin bx cos 2z
= 2 cos 2z[sin 3z + sin 5]

= 2cos 2x {2 sin( 3:”;5:” ) - COS ( 3”3;5”3 )]

= 2cos 2z[2sin 4z - cos(—z)]

= 4cos2xsindxcosz = R.H.S.
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(sin Tz+sin 5z)+(sin 9z+sin 3z)

(cos Tz+cos 5z)+(cos 9z+cos 3z) = tan 6z

Q6 Prove that:

Answer. It is known that
A

) cos(

sinA +sin B = 2sin<#) -cos(#),cosA%—cosB = 2cos(%

A-B

2

)



(sin 7z +sin 5z)+(sin 9z +sin 3z)
L.H.S =
(cos Tz+cos 5z)+(cos 9z+cos 3z)

|:2 sin( 7w42rBw ) 'COS( 7@;51: >i| + [2 sin( 9x42r3x ) .coS ( 9x;3x )i|
- Tx+5z Te—5z 9z +3 9z—3z
[2cos( 5 )—cos( 5 )}+[2cos(_2 )-cos( . )]

= [2sin 6z - cosz] + [2sin 6z - cos 3]

= [2cos 6z - cos z] + [2 cos 6z - cos 3z]

2 sin 6z[cos z+cos 3z]

" 2cos 6z[cos z+cos 3z]

= tan 6z
= R.H.S.
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Q7 Prove that: sin 3z + sin 2x — sinz = 4 sin x cos Ecos 37:0

Answer. L.LH.S = sin 3z +sin2z —sinzx
= sin 3z + (sin 2z — sin z)

— sin3x + [2cos<2x2+m) sin(%;:)] [sinA —sinB = 2cos(¥) sin(ATB)}
=sin3x + [2cos(32 ) sm(%)}

:sin3:1:—|—2cos?’—2wsm5
—231n32$ cos—+2005 sin s [sin2A = 2sin A - cos B]

— 2cos (1) [sin( 2 )Hm(;j]
seon(2) lm{( ) ()} {m” [sin 4 + sin B — 2sin( 452 ) cos (£:2)]

= 2cos<32X> -23inxcos<§)

:4sinxcos(§> cos( 5 ) R.H.S
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Q8 Find sin 7, cos £ and tan % intan'z = % z in quadrant IT

Answer. Here, x is in quadrant II.
s<z<mT

T x T
:>1<5<5

Therefore, sin , cos & and tan 3 are all positive.

It is given that tanx = — %



2
sec2x:1+tan2w:1+<?4> :1_1_19_6:%5
o2 9
... COS a}'—%

= COST = :I:%
As x is in quadrant II, cos x is negative.
-3

COS T — 5

Now, cosz = 2 cos? 51

—3 _ 2z _
:>T—2cos 5 1

2z _ 1 _ 3
= 2cos 5 1 3

2z _ 2
= 2cos 5 = £

2z _ 1
= cos” § = ¢

1 z . "

= cos = = — ‘" cos = is positive

2 5 2 °P ]
o 2~ 5
sin’ % + cos? % =1

2

jsm2£+(i) =1

2 \/5

2z _1_1_4
= sin =1 ==z

2 . €T . oy .

= sin< = = [ sm—1sp051t1ve}

2 NG 2
sin——&

2~ 5

2v5 V5

Thus, the respective values of sin <, cos £ and tan Zare—

27 2 2 5> 5 and 2
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Z and tan < incosx = —%,a: in quadrant III.

. . €T
Q9 Find sin 3, cos 3 5

Answer. Here, x is in quadrant III.
le.,m<x < 3—277

T X 3
-3 <3<7

Therefore,
cos Sandtan 5 are negative, whereas  sin % is positive.
It is given that cosx = — %
cosz = 1 — 2sin’ 5

2z _ l—cosz
= sin” £ = —

() ()

.2 . 3 o 3 _ 3 o 2

= sin® o = 2 -2 T2 3



= sin 3 = —  |"."sin 5 is positive
/3 2
Cgin® o Y2, VB _ VB
T2 VB VB 3
cosT = 2c052§ —1
1 3—-1 2
:>COS2 x _ l+cosz 1+<_§> . (T) _ (§> _ 1
2 = T 2 2 T2 "2 " 3
T 1
= COS 5 = ———
2 /3 i
CcosE L Y3 _ V8
h 2 V3 V3 3

sin £ (%)
3

tan% = COS% = (%) =2
3

) . 6
Thus, the respective values of sin 7, cos 5 and tan ¢  are %,
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Q1l0Findsin £, cos < and tan  insinz = i, z is in quadrant II.

Answer. Here, x is in quadrant II.
le, 5 <z <7
™ x o
13273
Therefore,

sin 7, cos & and tan < are all positive.

It is given that sinxz = %

2
20— 1 _ain2p—1_(1)y —17_ 1 _ 15
cos’r=1—sin“z=1 <4) =1 T = 1c

V15 . o
= cosz = ———[cos z is negative in quadrant II |
)
sin2 x _ l—cosx __ 4 _ 4+v15
2~ T 2 2 -8
. 4++/15 . . "
= sin % = 3 [ sin § is positive ]
4++/15
V15 2
8 2
_ /8+2V15
- 16
_ V/8+2V15
=
Vi
2 x 14cosx 1+(_T) 4—+/15
cos"y =5 = =3

— 2
[4-—T5 . .
= cos o = g [ cos < is positive ]

V3

3

,and — V2.



4—+/15
8 2
. 8—24/15
- 16
_ V/8-2V15
- 4
(\/84—2;15
" sin 3 4 . 842115

tan = =

2 cos% - V8215 )_ V8—2v15

4
[ 8+2V15 y 8+2v15
8-2+/15 8+2+/15

[ (8+2v15)2 84215 e
- 64—60 2 =4+ V15

o V8+2V15  V/8—2V15

Thus, the respective values of sin ¢, cos 5 and tan ¢ ar v ——»and 4 + v15.
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