CHAPTER -3
TRIGONOMETRIC FUNCTIONS

Exercise 3.1
Question 1:

Find the radian measures corresponding to the following degree
measures:

(i) 25° (i) - 47° 30' (iii) 240° (iv) 520°

Answer 1:

(i) 25°

We know that 180° = n radian
{

4 i1 S s 5w .
5 259 = ——x 25 radian = — radian
180 36

(i1)-47° 30'
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-47° 30" 47

-95
—— deqgree

..

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

i T ; 4 i
2. 240° = —) % 240 radian = —~T radian
3

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

3

o ¢ 7[ - . -y .
S0 520° = ——x 520 radian = radian
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Question 2:
Find the degree measures corresponding to the following radian measures

22
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Answer 2:

. 11
(i) |—6

We know that n radian = 180°



I . 180 11 45x11
S.— radain =—x— degree=
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22x4 8

degree

3
= 39§ degree

3 ;
=39°+ ol min utes [19=60"]

: | I
=39°+22 '+; min utes

-

=39°22'30" [1'=60"]
(i) -4
We know that n radian = 180°
180x7(—4
—4 radian = 180 <(—4) degree =————X_—,¥ deg ree
n ——

—2520 I
= T degr*c=—229ﬁ degree

| x 60

=—229°+

min utes [1°=60"]

=-229°+5'+% min utes
=—229°5'27" [1'=60"]
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(iii) T
We know that n radian = 180°

5anadian 20 2% degree =300°
n



iv) =

We know that n radian = 180°

7 ; I80 7=
iy radian = —x =210%
6 13 6
Question 3:

A wheel makes 360 revolutions in one minute. Through how many radians

does it turn in one second?

Answer 3:

Number of revolutions made by the wheel in 1 minute = 360

360

=6
60

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

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 cm by an arc of length 22 cm.



Answer 4:
We know that in a circle of radius r unit, if an arc of length / unit subtends
an angle 0 radian at the centre, then

piat

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

22 . 180 22 _180x 7% 22

] —
100 T 100 22100

degree

=—— degree=12= degree=12°36'  [1°=60']

Thus, the required angle is 12°36’.

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 5:

Diameter of the circle = 40 cm

: . 40
-Radius (r) of the circle = —- cm=20cm

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.

.0 =60° = % radian

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

cimn

5
Thus, the length of the minor arc of the chord is ¥ cm

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 6:

Let the radii of the two circles be r1 and r2. Let an arc of length / subtend
an angle of 60° at the centre of the circle of radius ri1, while let an arc of

length / subtend an angle of 75° at the centre of the circle of radius r.

5 :
Now, 60°= % radian and 75° = l—l;[ radian

-

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



(2=£ orl =rf@
z

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 cm (ii) 15 cm (iif) 21 cm

Answer 7:

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

an angle 0 radian at the centre, then ():1
It is given that r = 75 cm '
(i) Here, / = 10 cm

10 2 .
# = — radian = — radian

75 15

(ii) Here, /= 15cm

(9=l—D rudizm=l radian
75 5

(iii) Here, /=21 cm
21 7

# = — radian =
75 25

radian



Exercise 3.2

cosxy=—-—— , X
2

Question 1:
Find the values of other five trigonometric functions if

lies in third quadrant.

Answer 1:
1

COS Y = — —
2

sin“ x+cos” x =1

. 2
—=sin“x=1-—

| | 2
cosecy = — — = ——
sinx \/3\ \[3
= J
. ) 2 -
fanr s g e =3
cCos X _l
(3]




Question 2:
Find the values of other five trigonometric functions if

second quadrant.

Answer 2:
SIn .y = —
5
1 5
COSCC X = — = =
D

| )| =

sin x (

Sin“ x+cos”" x=1

)

—=cos  x=1—sin" x

; 3
siny =—
5

, X lies in

: /g3
—=cos x=1 —( —]
L5 v
5 9
= cOos " x=1—
25
. 16
== COS X = ——
25
4
== COsSXx =X —
>
Since x lies in the 2" quadrant, the value of cos x will be negative
4
S CSH ="
»
SeC XY = : = : = 3
T cosx (_4) 4
5)
)
sin x e 3
fanx = == e
COS X { _4] 4
N 5y




Question 3:

Find the values of other five trigonometric functions if cot.rz% , X lies in
third quadrant.

Answer 3:
3
cotx =—
4
1 4
tan x = e e
3

14 tan” x =sec” x

4 >
=1+ = =gec” X

2.

16 =
—= l+—=sec x

25 3
— —=sec” x
9
5
:>SEC.\'=‘.‘-_':
2

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

-

CCX =——

v

..

3
| | 3
COSX = = —— =
secx > D

B
sin X
fanx =
cCosx
4  sinx

5
coseC X =——=——
Sinx 4



Question 4:

Find the values of other five trigonometric functions if

in fourth quadrant.

Answer 4:
13
SECX — —
5
| | 5
COS N — = e

- 3 4
sin“x+cos x=1

- 2> ~
= s - x=1-cos x

o 5Y
—=sin x=1—] —

SCCX =

13
5

, X lies

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

V13
. 25 144
=smx=l-—=——
69 169
12
= siny=+—
13
12
S.Sinx=——
1 13
cosecx = = ==l
sin x (_12) 12
13




Question 5:
Find the values of other five trigonometric functions if

in second quadrant.

Answer 5:
5
tanxy = - —
[2
1 12
cotx = = = —
D

tan x _ 5
12

|+tan” x =sec™ x

169 )
— =5
144
13
= secx=+—
12

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

13
£68C X =
12
o | | 12
SX = = — = ——
sec x 13 ) 13
2)
sin x
tan x = A
COS X
5  sinx
12 121
[ 13)
5 12

| W
| T—

tanx = -

| n

~

, X lies



Question 6:

Find the value of the trigonometric function sin 765°

Answer 6:

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

<8N 763° =sin(2x360°+45°) =sin 45° =

|~.ﬁ| T~

Y

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

Answer 7:

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°)

Question 8:
Find the value of the trigonometric function tanlng

Answer 8:

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

197 I ) T 2
Stan—=tan6—m = tant o7 +— \ =tan— = tan 60° = \/;
3 3 3) 3



Question 9:

{ h!
Find the value of the trigonometric function sm| Iix

/

Answer 9:

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

. 1BE . 1=m L
.'.sm(—— =s5in| — +2x2nJ=sm
3 L 3 {

3
)

T 9

WX

Question 10: , .

Find the value of the trigonometric function cot[—ISTnJ

Answer 10:

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

[ 15n) [ I5m T
L cot| ——— —LOI. ————+41I =cot—=|
. 4 ) . 4 } 4



Exercise 3.3
Question 1:
o §

. 2 2
SIN° —+C08" ——tan" — =-—
0 3 4 2

Answer 1:

+ «7[ ’71' 17[
L.H.S. = sm’g+c05'——tan’ =

3 4
1 ey 2
-(3) +(3) -0
4 4 5
=R.H.S.
Question 2:

P that 2sin’® =+ cosec’ = cos? = 3
rove that =smn-— ; TP iorsad e
6 6 3 2

Answer 2:

% - 5 17 3T
L.H.S. = 2sin” €+cosec —COS —

At 30)



Question 3:

Prove that cot” N + COSs e:cs—Tt +3tan’ B 6
6 6 6

Answer 3:

LT Sn 57T
L.H.S. = cot‘—+cosec?+3tan'g

=(J§):+cosec[n—%]+3[—\/]§y

T |
=3+cosecg+3x—

-

=34+241=6
=R.HS

Question 4:
Prove that 2sin® ==+ 2cos” = +2sec™ — =10

Answer 4:

3 T
L.H.S = 2sin”- — 4 2¢cos”



( Y 2
= 2+8in rt—?EJ1 +2(—L-1 +2(2)
\ Bl I A2
:2~[sin£L +2x—+8
[ 4] 2
I 2
=2(—=) +1+8
\ V2,
=|+1+8
=10
=R.HS

Question 5:
Find the value of:
(i)sin 75°

(ii) tan 15°

Answer 5:

(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]

(FF)EE)
_N3 1 VB4l
22 22 22

(ii) tan 15° = tan (45° - 30°)



tan 45° —tan 30° tanx —tan y
= ~ - tan(x—y) = :
| +tan 45° tan 30° | +tan x tan v

i 3l V3-1
- J3 =J_J§
I 3+1
1 ) 3
_N3-1_ (V3-1) _3+1-2J3
Virl (B+)(B-1) (BY -0
=4_f‘|/§=2—\/'3'
Question 6:

Prove that: cos(E— x]cos[z—y]-—sin(ﬁ—x]sin(ﬁ— y) =sin(x+y)
4 4+ 4 4

Answer 6:

cor( 5 Joo v sin( G- Jan(§-3)

o5 o5 | en( (5
{3 (G on{(G)- ()]
sl {(G G {(5 )5l

“s2cos AcosB=cos(A+B)+cos(A—B)
—2sin Asin B=cos(A+B)—cos(A—B)

el (22} (z-5)}]

=cos|:-§—(x+_v):|

| H

Nl— b | -

=sin(x+y)
=R.HS



Question 7:

Prove that:

Answer 7:

I—-tanx

-
— =X
4

tan

tan(i”)_ I+tanx )
e

It is known that

L.H.S. =

tan(A+B)= tan A +tan B ol tan(A-B)= tan A -tan B
| -tan Atan B |+tanAtan B
/ - \
tan —+tan x
4
n Bl | +tanx
fan| —+X |—tan —tanx 2
4 \ 4 ) _\l-tanx 1+ tan x
.—_( \= ) = =R.H.S.
T 3 |—tan x |—tanx
tan| ——x tan ——tan x
4 4 | +tanx
T
|+tan - tan x
4 /

\



Question 8: cos(7't+ x)cos(—-X) a
Prove that Ceob

. n
sin( —x)cos(—-i-x)
2

Answer 8:
cos(m+x)cos(-x)
sin(m - x)cos(%a— x)

=[—cosx][cosx]
(sinx)(-sinx)

LHS:=

_ —cos” X

—sin’ x
=cot” X
=R.HS.

Question 9:

005[3—7[ - x)cos(2zt + .r)[cot(g’-’f - x]+col (2m + Y)} =]
2 2

Answer 9:

3
LH.S. = (:os[—--ZE +x]cos(2n +Jr)[cot(-3—7E -.\')+col (27 +_\')]
2 2

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

=SIiNnxCcos x(

sinx R COS ¥
COSX SInX

. sin® x+cos” x
=(sinxcosx)| —
Sin xcos x

=]=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 10:
L.H.S. =sin (n + 1)x sin(n + 2)x + cos (n + 1)x cos(n + 2)x

%:25in(n+l)xsin(n+2)x +2cos(n+l)xcos(n+2)x:
Pcos{(n+l')x—(n+2)x}—cos{(n+l)x+(n+2)x}
+cosf(n+1)x+(n+2)x}+cos{(n+1)x—(n+2)x}

[ —2sin Asin B =cos(A + B)—cos(A —B)

19|

2cos Acos B =cos(A +B)+cos(A-B)
=%x 2cos{(n+1)x—(n+2)x|

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

Question 11:

3n 3n .
Prove that COS[T-*-X]—COS(——X):—\/ES!HX



Answer 11:

It is known that cosA —cosB=-2 sin(

=—2x——xS8inX

\/2_
= -\Esinx

=R.HS.

Question 12:

Prove that sin? 6x — sin? 4x = sin 2x sin 10x

Answer 12:
It is known that



/
2

( V. (A- | 3\ . (A-B
smA+smB=25m| \+BJCOS( \GB). smA—smBz.."cos('AH:l Jsm(u

-

- L.H.S. = sin26x - sin?4x

= (sin 6x + sin 4x) (sin 6x — sin 4x)

more [OXFAX ) 6X—4x ) " OX+4x | |, [ 6x—4x
=| 2sin = Cos = J 2¢08| = |.sin =
& < y \ - - ;

= (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.

Question 13:

Prove that cos? 2x — cos? 6x = sin 4x sin 8x

Answer 13:
It is known that

i ~-R\
A+B)COS(A B]. cosA—cosB=—'.’5in(A+B)sin(A BJ
2 )N 2 2

~

cosA+cosB= 2005(

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

= (cos 2x + cos 6x) (cos 2x — 6x)

2x +6x 2x —6x ) [2x+6x) . (2x-6x)
=| 2cos = cos > J ~2sin 7 Jsm 3

= [2 cos4x cos(-2x )][—2 sin4x sin(-2x )]

= [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 14:
L.H.S. = sin 2x + 2 sin 4x + sin 6x
= [sin 2x + sin 6x] + 2 sin 4x

i P » N D \ ]
o 2X+6X ) 2Xx—-0X || .
—[Zsm J — ’ |4 2sin 4x

\

‘ AN AHsln 8 =350 ‘ : L 2 ‘l|cos”v : - : d

= 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)

= 4cos? x sin

4x = R.H.S.

Question 15:

Prove that cot 4x (sin 5x + sin 3x) = cot x (sin 5x - sin 3x)



Answer 15:
L.H.S = cot 4x (sin 5x + sin 3x)

cot4x . [ 5x+3x 5x—3x
= 2sin = cos g
A+B] [A~BH
cos
Zz ) 2

J[Z sin4xcos x|

sin 4x

[ sinA+sinB= 25in[

= ( cos4x
sin4x

= 2 coS 4x cos x
R.H.S. = cot x (sin 5x - sin 3x)

cosx[,, (5x+3x) ) (5x—3x \}
= — 2¢os sin J
2 g

p \ -
[ sin A —sin B=2cos(Aq BJsin[ A,) B”

+

 COSX

[2cos4xsinx]

SN X
= 2 CcOoS 4x. COS X
L.H.S. = R.H.S.

Question 16:

cos9x —cosS5x _ sin2x

Prove that Bl 7% —Sin A% cos10x

Answer 16:
It is known that

cosA—cosB=—2sin(A:B)sin( A;B). sinA-sinB = 2COS(A;BWSIH(A;B}
/

\ ~ L

-



cos9x —cosSx

~LH.S = - -
sinl7x —sin 3x
s (9x+5x] i (9x—5x)
—-2sin| — |.sin
2 2
B (I7x+3x) ) (I?x—3x)
2cos .sin
2 , 2
_ —2sin 7x.sin 2x
2cosl0x.8in 7x
L sin 2x
cos 10x
=R.HS.
Question 17:

sin Sx 4+ sin3x
Prove that : =tan 4x
COS 35X +cos 3x

Answer 17:

It is known that

n

(55%)=(*5%)

B)cos(A:B). cosA+cosB=2co

smA+sinB= 2sin(A+

sSin Sx + sin 3x
COSSX +cos3x

. (5x+3x) (5x-3x]
2sin| = |.cos A

=.) (5x+3x) (5x—3x)
Feog| === lL.ggg| ===

~L.H.S. =

-

2sin4dx.cosx
2cos4x.cosx
_ sindx
" cosdx
=tan4x = R.H.S.




Question 18:

Prove that ~ — - 02 —ggp XY

COSX +COS Y

Answer 18:

It is known that

smA-sinB= 2cos(A:B )sin(%g} cosA+cosB = QCOS[—A—-;—Q)COS(i\;—B]
A i 4

LHS = Sinx-—siny
COSX +COS Yy

2cos[x+yJ.sin(x-y)
. 2 2
2cos(x+yJ cos(x_y)
2
sm(\ y)
X—y )
cos( 5 J

=(2

= R.H.S.



Question 19:

sin X +sin 3x
=tan 2x

Prove that =
COS X + CO0s5 3X

Answer 19:
It is known that

sinA+sinB = 2sin(
\ P

B)COS(A:B). cosA+cosB = ZCOS(A:B)COS(A;B)

—

Sin X + sin 3x
COS X +COs3x




Question 20:

Sin X —Sin 3x ;
Prove that — —=25sInXx
SIN° X —COS™ X

Answer 20:
It is known that

-B = .-
sinA-sinB=2cos(A;B)sin(Azl ] cos” A=sin” A =cos 2A

LH.S. = SmX—sm 3x

sin’ X —cos” X

—COS 2X
=—2x(—sinx)

=2sinx =R.HS.

Question 21:

cos4x +cos3x + cos2x
Prove that =cot 3x

sindx +sin 3x +sin 2x

Answer 21:

cos4x + cos3X + cos 2x

L.H.S. = : : -
sindx +sin3x +sin 2x



(cos4x +c0s 2x )+ cos 3x

(sindx +sin 2x ) +sin 3x

s BXAIK ) o AX=TXY . <
2¢08 — Cos| ———— |+ cos3x

2
o [AX+2X x-2x\ .
2sin - COS . +81n 3x

-

{ cosA+cosB= ZCOS{ 2 : X cos[ A;B], sinA+sinB= 2sin( A: B}:os( A ; E H

- -

2¢083X COS X + €08 3x

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

sin3x(2cosx+1)
=cot3x =RHS.

Question 22:

Prove that cot x cot 2x — cot 2x cot 3x — cot 3xcotx =1

Answer 22:

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)

o cot2xcotx —1 -
= cot x ¢ot 2X — | ——————— [(cot 2x + cot x)

COt X + cot 2X
cotAcotB-liI

veot(A+B)=
[ s ) cot A +cotB



= cot x cot 2x — (cot 2x cot x - 1) = 1 = R.H.S.

Question 23:

4tanx(|—tan: x)
Prove that lan4x =

l—6tan” x +tan” x

Answer 23:

It is known that. tan2A = Ztan

I—tan” A

~ L.H.S. = tan 4x = tan 2(2x)
2 tan Z2x
1—tan®(2x)

- 2 tan X
1 —tan”® x J
]_( 2 tan x
1 —tan” x
S tan X
(I—tan:x

I

j_  dran®x
(1 —tan~ x)
( A tan x
_ 1 —tan” x
(l— tan- x); —4tan- X

(1 —tan” x):
B 4tanx(l—tan3 x)

B (l — tan- x): — 4 tan- x

4anx (1l —tan” \)

l+-tman'*x —2tan" x—4tan- x

4tan x(1—tan” x) Se——

1l —6tan- x + tan' x



Question 24:

Prove that: cos 4x = 1 - 8sin2 x cos? x

Answer 24:

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 = R.H.S.

Question 25:

Prove that: cos 6x = 32 cos® x — 48 cos* x + 18 cos?2 x - 1

Answer 25:

L.H.S. = cos 6x

cos 3(2x)

4 cos3 2x - 3 cos 2x [cos 3A = 4 cos3 A - 3 cosA]
=4[(2cos?x—-1)3-3(2cos?2x-1)[cos2x =2cos?x-1]

=4 [(2 cos? x)3 - (1)3 - 3 (2 cos? x)2 + 3 (2 cos? x)] - 6cos? x + 3

= 4 [8cosbx - 1 - 12 cos*x + 6 cos2x] — 6 cos?x + 3
= 32 cosbx — 4 - 48 cos*x + 24 cos? x - 6 cos2x + 3
= 32 cos®x — 48 cos*x + 18

cos?x - 1 = R.H.S.



Exercise 3.4
Question 1:
Find the principal and general solutions of the equation tanx = J3

Answer 1:

.
tanx =3

i T = (47 ([ =) T -
It is known that tan—_ = \/: andtan‘ = ’ tan| n+— |=tan— = NK
) D) \ d ) hJ

n 4r
Therefore, the principal solutions are x = ; and T
14
Now. tanx = tan —
3
b1
= X= mt+§. wherene Z
. . T .
Therefore, the general solution is x=nn+ -, whereneZ
D

Question 2:

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

Answer 2:
secx =2
) 7t Sm T T
It is known that sec—=2 and sec—— =sec| 2n—— |=sec_— =2
oo | 2D =, ) o |
T Sw
o . 3 3
Therefore, the principal solutions are x= "and °
T
Now, secx =sec—
p)d |
= COSX = COS — secx =
3 L cosx

T "
= x=2nnt—, where n e Z
-}



Therefore, the general solutionis x=2na+- , whereneZ

WA

Question 3:

Find the principal and general solutions of the equation  cotx = -3

Answer 3:

cotx = —/3

; T -
It is known that cot = = \/»

cot{.‘r—f]:—cot# =—\/§ andcot(ln—§J= ——cotE_ = ——\/3
6 6 6 6

" Sr = [ By -
ie. cot = =mi3 and cot et =3

ﬁ
Therefore, the principal solutions are x = 2N I “[_

Sw
Now. cotx =cot —

Sw ]
= tan X = tan — cotx =
6 tan X

Sn
=5 X'= n1t+—6—. where ne Z

Sn 2
Therefore, the general solution is X = N7+ i where ne Z



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

Answer 4:
cosec x = -2

It is known that
T

cosec— =2
6
{ 4 \
| /4 T T T
SLCosec! T W =—gosec— =-2 and coscc( 21— |= —COseC—= -2
\\‘ (’ y 6 (’ J 6
. n | Ix
1e.. cosec— =-2 and cosec—=-2
6 6
o . (k3 Iz
Therefore, the principal solutions are x = — and — .
6 6
T
Now. cosecx =cosec
6
; ., AW |
= SiN X = sin— COSECX = —
6 Sin X

n 71 -~
= x=nn+(-1) % where ne Z

o L
Therefore, the general solution is X =nm+(~1) =, wherene Z



Question 5:
Find the general solution of the equation  C084X =¢0s2X

Answer 5:
cos4x = cos 2x

= Ccos4dx—cos2x = ()

. (4x+2x) . (4x—-2x
= -2sin| —— |sin| ——— [=0

2 2
. (A+B). (A-B
2 CoSA —cosB =-2sin sin
. 2 2

= sin3xsinx =10
= sin3x =10 or sinx =0
L3x=nxw or x=nm whereneZ

ni ~
:>x=T or x =nmn, wherene Z

Question 6:

Find the general solution of the equation ¢0s3x+cosx—cos2x =0
Answer 6:

cos3X+cosx—cos2x =0

3X+x X ~-X
— VA cos[ —5— |e0s| —5— ~cos2x =0 |cosA+cosB=2cos| ——

= 2¢cos2xcosx—cos2x =0

= cos 2x(2cosx—1)=0

= cos2x =0 or 2cosx—1=0
|
= cos2x =0 or COSX = =~
b T
n2x=(2n +l); or cosx =cos—. whereneZ
& D

L
:>x=(2n+l): or X=2nn+t—, whereneZ

Wil



Question 7:

Find the general solution of the equation sin2x+cosx =0

Answer 7:

sin2x+cosx =0
= 2sin X CcosSX +cosX = ()
=>cosX(2sinx+1)=0

=cosx=0 or 2sinx+1=0

T
Now, cosx=0=>cosx=(2n+1)=, wherensZ

2sinx+1=0

. —] % il n) . ( n) . In
= sinx =—=—sin—=sin| 1+— |=sin| ®+—= |=sin—
6 L 6 6 6

n 1T ~
= x=nn+(-1) 5 where ne Z

T 0 IT
Therefore, the general solution is (2n+1)— or nm+(~1) e Z

.



Question 8:
Find the general solution of the equation sec” 2x =1 - tan 2x

Answer 8:

sec” 2x =1 —tan 2x

= 14tan’ 2x =1 —tan 2x
= tan’ 2x+tan2x =0
= tan2x(tan2x+1)=0

= tan2x =0 or tan2x+1=0

Now, tan2x =0
— tan 2x = tan 0
= 2x=nn+0, where ne Z

ni
= X=—, whereneZ

tan2x+1=0

.3 T ) 3n
— tan 2X =—1 =—tan — = tan n——Jztan—
4 4 4
3n
—>2x=nn +—. wherene ”Z

nm
= X =—
2

3n
4 »g* . wherene Z

niT 3In

nm
Therefore, the general solution is —~ OF ~~ + = ne/Z



Question 9:
Find the general solution of the equation Sin X +sin3x+sindx =0

Answer 9:
Sin X +sin3x+sin3x =0

(sinx+sm5x)+sin3x =0

[ x+5x X=5x : . (A+B \-B
:[Bm[\i \)cos[\ = \J +sm3x =0 [5111.A+S||1 B=25m(—i—)cos(%-”

= 2sin3xcos(~2x)+smn3x =0

= 2sin3xcos2x+smix=0
= sin3x(2cos2x+1)=0

=sin3x=0 or 2cos2x+1=0

Now, sin3x=0=3x=nn, whereneZ
nm
3
2¢082x+1=0

ie. X=—. whereneZ

X -| T T
:>cos;.x=7=—0()s;=6()s R=——

- - o

, 2n
=C0s2x = cosT

2n
= %= 2n7ri7. wherene Z
3

=

=x=nnt—, whereneZ

L)

nm n
Therefore, the general solution is EY ornmx 3 neZ

~



Question 1:

Prove that:

Answer 1:

L.H.S.

T 9n 3
=2008—c0S— +¢c0s— +C0S
13 13

T O9m
= ?.cosl—ﬁcos—‘ +2cos
J J

Mathematics

(Chapter — 3) (Trigonometric Functions)
(Class - XI)

Miscellaneous Exercise on chapter 3

18 On In 5w
2C08 — COS— + COS — + Cos — =)
13 13 13
5w
13 13
3t S=n 3 5=n
? 2 S “
13’—71’1 cos -L’Tl-'l- [cos X +cosy=2 cos(

On 4n -1t
=2C0S—C0S—+2¢08 —COoS| —
3 13 13 13
T 4n T
=2¢08—C0S— +2C08 —CO8—
3 13 13 13
i On 4n
=2¢08—| COS—+COs—
3 3 13
9n+4n on 4n
T ~ - ~
=2cos—| 2¢os| 1313 |cos| 1313
3 2 2
i T Sn
=2¢08—| 2¢0s—COS—
3 2 26
s Su
=208 —x2x0xcos —
13 26

=0 = R.H.S

“

\+y) (
cos
s

X—y
2

)



Question 2:

Prove that: (sin 3x + sin x) sin x + (cos 3x — cos x) cos x =0
Answer 2:

L.H.S.

= (sin 3x + sin x) sin x + (cos 3x — CO0S X) COS X

= sin3xsin X +sin” X +cos3x cos X — cos’ X

=005 3X COS X +5in 3x sin X —(cos2 X —sin’ x)

=0s(3x = x) - cos 2x [COS(A ~B)=cos A cosB+sin Asin B]

= COS2X — oS 2X

Question 3:

2 . . Z Y 2 X 4+ }-'
Prove that: (cosx+cosy) +(sinx—siny) =4cos 5
Answer 3:
LH.S. = (cosXx+cos y)z +(sinx —siny ):

= ¢08” X+ cos’ y+2c0osXcosy+sin’ Xx+sin” y—2sinxsiny

? . 2 2 . 2 5 . .
= (cos” x +sin’ x)+(cos” y+sin’ y)+ 2(cosx cos y —sin xsin y)
=1+142cos(x+y) [cos(A + B) =(cos A cos B-sin Asin B)]
=2+2cos(x+y)

2[I+cos(.\' - \)J

:2[]+2cos:(}-:—\]—lJ [cos2/\: 2cos‘A—l]
oo ,\

= 4cos’ | 1 |=RHS
\ L



Question 4:

X=Yy

Prove that:  (cosx —cosy)’ +(sinx—siny )’ =4sin”

Answer 4:

L.H.S.

= (cosx—cosy) +(sinx—siny)

=COS* X+C0S" y—2C0oSXCOSY +5sin° X +sin” y—2sinXxsiny

=(cos® x +sin” x)+(cos® y+sin” y)—2[cosx cosy+sinxsiny]
=l+l—2[cos(x—y):| [cos(A—B)=cosAcosB+sinAsinB]
=2[l—cos(.\'—y)]

=z[|-{|—2sin1(";-")}] [cos2A =1-2sin* A]

=4sin” (.\' ; Y J =R.HS.




Question 5:

Prove that: Sin X +sin 3X +sin 3xX +sin 7x = 4¢cos X cos 2x sin 4x

Answer 5:



Question 6:

Prove that:

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

(cos7x +cos5x)+(cos9x + cos3x)

Answer 6:

It is known that

ﬂnA+mnB=2mn(

A+B

L

) (AB
008
2

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

). CosA+cosB= 2cos[

L.H
2sin

-
—

2¢08

Tx+5x )

7x +5x |

2

2

COS

*COS

[ Tx=5x

(7% -5x
2

)

/

|

2

i2ﬂn6x-cosx]+[2ﬁn6x'COS3X]

+

-

-

_ 2sin6x [cosx +cos3x]

—'2cos6x[cosx-+cos3x]

= tan 6x
= R.H.S.

[200s6x - cos x| +[2cosbx -cos3x ]

25“][

2cos(

(cos 7x +c0s 5x ) +( cos 9x +cos 3x
.S. =

Ox +

Ox +3x

= tan 6x

.
|

+B

g

A-B
)

)



Question 7:

: 5 ; ; X 3x
Prove that:  sin3x+sin2x—sinx =4sin X€0$ —C0S—~

Answer 7:

L.H.S. = Sin3xX+sin2Xx —sin X

=sin3x + (sin2x - sin .\')

- 9 gy Bl ’ ¥ g

=smn3x+ ZCOSL‘X h]sin['x xﬂ [sinA—smszosLA B)sin(A BJ]
| : 2 ) 2 2

: [ Ix) . (x)

=smn3x + 2cos(—)sm[—”

L 4 7% 2

: 3 = X
=35 3x + 2 cos— sin —
b bl

3% 3x 3x . X . )
=28iN =+ 0§ — + 2 COS =~ SiN — [stA:ZsmA-cosB]
2 2 2 2
XY . (3x) . (x)
=2¢08| — || sin| — +smt—
a b 3
& | \ - e
3\()4_ x| 3x) X
3x ; 2 2 2 2 . ; . (A+B A-B
=2cos(— 2sin« L L cos: 4 | |smA4sinB=2sin| —— |cos| ———
2 2 2 25 1 2
3x X
=2cos(— 2simnxcos| —
\ 2 |



Question 8:

Find sin x/2,cos x/2 and tan x/2 , if tanx = —g , X in quadrant II

Answer 8:

Here, x is in quadrant II.

i n
ey Zax<m

& X x b
Therefore, SIin T cos - and tan =

are lies in first quadrant.

5 E
It is given that tanx=——_.
>
5 2 -4\ 16 25
sec’x=Il+tan"x=1+| — | =l+—=
3 . Y 9
> 9
S CO8T Xi=—
25
.
o _
= CcoSx =% —
b

As x is in quadrant II, cosx is negative.



I e .
:>sm;=— sm;)— IS positive

& X
Thus, the respective values of 51“5. COS; and tan 5 are =~ "\/— iSi and 2



Question 9:

Find , sin%. cosi;— and tan% for cosx:—% , X in quadrant III

- -~ -

Answer 9:

Here, x is in quadrant III.

2 T
e, T< X < —
2

.. X. 3%
—_> < —<—
2 2 4
. i %
X x are negative, where Slni
Therefore, cos—  and tan — as is positive.
3 g I
It is given that cosx =——.
e X
cosx=1-2sin" —
2
: »X 1~cosx
=>sin~ — =-
2 2
1 1 .
. 2 X 3 \ 3 3 2
2 2 2 2 3

— sin > &2 sin > positive
: — == — is | {
2 f3 2

12

cos X = 2¢os



(.OSX \/5 =. L
G e e 22 e — S —
2 Y3 3 3
" [ﬁ
sin —
[an‘;:. %:i-z—\/i
7 cos-

an

Thus, the respective values of

Question 10:

<

X, A
|: COS; IS negative

v % X X
sin—, cos— and tan—
2 2 )

-

1

|

are -

i
wR

s

. . X X X ) .
Find sm;. cos—?- and tan; for smx=‘—1 , X in quadrant II

Answer 10:
Here, x is in quadrant II.

m
= —<—<—=
4 2
i X X X
Therefore, SIn—,cos — tan —
2 2 2

are all positive.

ey

|

~, and ~\/§



It is given that sinx =,

l

2 . 2 1Y 1 15
cos’x=1=sin"x=1=|—| =1l—=—
-+ 16 16

:cosx:————"ls

[cos x is negative in quadrant II]

1—[—"’15]
i 8 |—cosx 4 =4+\)|5

X
sin” —= =
2 2 2 8
= sin~ = a8 [ sin— is positive]
2 8 2
B 4+J15x3
8 2
_ |8+24/I5
16
842415
4
15
T
s X l+cosx [ 4 ] 4-15
CO8S — = = =
2 2 2 8
= cos— = o 1. [ cos—~ is positive]
2 8 2



o “8+2\{I—_5'7
. e B o) Js+adis
- cos,: 8-2\[@ \}8-2 15
- 4

\/-r"s/— §+2y15
§-2415 8+2415

(8+ \/—) +‘)J— R

6460 2

v % X X
Thus, the respective values of 51115. COSE and tanz

WB+2315  y8-2415

4 7 4

are

and 4+\/E



Mathematics

(Chapter ~ 3) (Trigonometric Fupnctions) [Supplementary Exercise)
(Class 11)
Exercise 3.5
Question 1:
In any triangle ABC,ifa = 18,b = 24, ¢ = 30, find: cos A, cos B, cos C.
Answer 1:

b? +¢? —a?
Using cosine formula cos 4 = ————

2hc
247 4307 - 187 576 + 900 - 324 1152
2x24x30 1440 T 1440
c? 4 at-ph?
2ca
30’+1a'-242=9oo+324—576_ 648
2x30x% 18 1080 1080
a’ +bh? —¢?
2ab
18% +24* —30° 324 +576-900 0
2x18x24 864 T 864

,we have

cosA = —4
B "5

Similarly, using cos 8 = ,we have

_3
5

cosf =
and using cosC = . we get

=0

cosC =

Question 2:
In any triangle ABC,ifa = 18,b = 24, ¢ = 30, find: cos A, cos B, cos C.
Answer 2:

« TP PRy |
Using cosine formula cos A = uz‘;x—a.we_luve
24 +30° - 18 576 +900—-324 1152 4
cosA = = e =
2x24x30 1440 1440 S
a? 16 |9 3
= - 2 = o e — -
sind Jl cos =jl (5) =j1 zszj;as
2 2 _bl
Similarly, using cosB = %-.we have
30° +18° - 24 900+ 324—576 648 3
cosB = = = ==
2x30x18 1080 1080 5
3\? 9 16 4
= - iR = o el = —— | — -
sinB Jl cos* B jl (5) jl 75 5%
a® + b* —c?

and using cosC = ab
187 +24* — 30 324 +576-900 _ 0 _

2x18x24 864 T B64
sin€ =J1-cos?C=J1-(00 =V1-0=V1=1

,we get

cosC =

Question 3:

A-B
at+b_cos(“5")
e Slnz

For any triangle ABC, prove that:




Answer 3:
LHS =a~l-b

_kslnA+kslnB [ b c ]

ksinC v Using S A slnA Py Sar Ty
A+B __A-B

k(sinA +sinB) _2sin=5—cos=—5— : ¢ A+B A-B
- Y, = s [-sinA+sinB-Zsln 3 cos 3 ]

Zsln(90 -Z-)ms—z— l A+B C I

-.-—2--90°--2- and sind = 2$ln cos-

2s!n2-cos2-

mzm—r o8 T)-RHS
sin:—cosz smz-

Question 4:

. (A—-B
-b sin|=—5—
For any triangle ABC, prove that: g = ( i )
c
COS?
Answer 4:
a—b
LHS = "
ksinA—ksinB b ¢
= ksinC pillsing oo slnA slnsgslnc‘ﬂkl
A+ B - B
_ klsinA —sinB) _ ZCOS-Tsin—T—
B ksinC sinC
2"”(90"7)““_2_ [ A+B C ]

2 Tzw-i andsinfl = Zsm-cos-

zsln2

[ sind—sinB = 2cosA TR A 8]

25‘“2 COS?

= sin-z-sin-—z— d sin(i-%ﬂ) e

Y P
sin 2 OOSI cosi

Question 5:
B—-C
For any triangle ABC, prove that: sin 2 = 3
Answer 5:
RHS = —

CSA
)

_ksinB—ksinC
= kesinA

[ Ving Sna sinA “SinB _sinC K

2z
k(sinB —sin€) A 2 cos—z—sm—z—
e (O = =

A+B A—Bl
= ksinA

cos— I'-‘smA-sm8=2cos 3 sin 3

sinA 2




Zcos(90-<2-)sm—z— [ A+B C ]
2

— = 0% =~ andsinf = Zsm —-C05 =
Zﬂnzcosg- 2 2
stnzsm—z—ﬂsm —€ _\ms

slng 2

Question é6:

For any triangle ABC, prove that: a(b cos € = ccosB) = b* - ¢?
Answer 6:

LHS = a(b cos € = ccos B)

2 2_ A2 2 2 _ 2 2 2 _.
”“Ib(a +b2—c )_c(a te b)] I.,Usinsws“bﬂ_a]

2ab 2ac 2be
P4 = a4t -bP| [ +bhi-cP-at -4 b?
e za | ¢ Za
2(b% - ¢?
=al¥l = h? —¢? = RHS
2a
Question 7:
A
For any triangle ABC, prove that: a(cos € — cos B) = 2(b — ¢) cos® 7
Answer 7:

LHS = a{cos C —cos B)

N a4+ b —-c? a® + ¢ - p? bt A_b2+c’—a2
- 2ab 2ac T SIgC0s A = ke

[ca? + cb? — ¢* — ba* — bc? + b®
b Zabc
b = ¢ + b%c ~ bc* + a*c - a*h _® —¢)(b* + be + ¢*) 4 be(b = ¢) = a*(b - ¢)

2bc 2bc
b’+bc+c’+bc a? Zbc b4t -3

o] -0t

b? + ¢ —a?
= (b—c)[1+ cosA] [ Using cos A e ]

A
a2(b-c)cos’%=RHS [ 1+ cosA = 2005’51
Question 8:
sin(B-C) b*—c?
For any triangle ABC, prove that: WET0 - &
Answer 8:
sin(B =€) sinBcosC —cosBsinC

LHS =

sin(B + C) " sinB cosC + cosBsinC
a% 4+ bh%—c? a% +c?—b?
kb( Zab )-( Zac )kc a b c b+ ¢ —a?
E ‘ — = kand cos A = —————
kb(ai + b — c2)+ (a’ + ¢ -b’)k
2ab Z2ac ¢

“SinA _sinB_ sinC 2bc




(a’+b’-cz_az+c2—bz) (a’+b’-cz-a’—cz+bz)
L 2a 2a = 2a _2B*-c?)
T{at+ b2 az+c2—b2)- az+b2-c2+a?+c2—b2)_ 2(a?)
2a 2ac 2a
bz_ 2
=2 =% —gus
a
Question 9:
B+C -C
For any triangle ABC, prove that: (b + c) cos 3 ='.\cosB2
Answer9;
B+C

LHS = (b +¢) cos 5

B+C a b C
—(ksln8+kslnt.‘)cos—2- I-Usingm-;n—s-m-k]

B+C
= k(sin B + sin ) cos i

B+C BR-~C B4C A+B A-B

-k(Zsm zAms 82 Z.cos 3 y [.:i:/;—slnB-Cst 3 sin 3 ]
-= Y e & C i . — s
-2ksln(90 z)cos ; cos(90 2) [ z 90 2]
- A B-CiA
= coszcosB 7 sing o
= I sin A cos — '.-'Zslni-cos-z-=sin8]
= acos 2 = RHS
Question 10:

For any triangle ABC, prove that: acos A+ beos B + ¢cosC = 2asinBsin€
Answer 10:
LHS = acosA + bcosB + ceosC

b
=ksinAcosA +ksinBcosB + ksinCcosC [ Using si:A by =sirc|C=kl

I
= -Z-(ZSInAcosA +2sinBcosB + 2sinCcos(C)

ie
=-i(sin2A 4+ 5in28 4+ 2sinCcosC)

I3 N A+B A-B
=EIZsln(A+8)cos(A-B)+ZsinCcosC] ['-'sinA+slnB=Zsln 3 cosT
k
=5|25ln(180-C)cos(A-B)+ZsinCcosC] [“A+B=180°-C]
k
=-2-[2slnCcos(A—8)+2slnCcosCl=kslnC[cos(A—B)+cosC]
= ksinC |cos(A = B) +cos{180 - (A4 B))] [=“A+8+C=180°]
= ksin C |cos(A = B) = cos(A + 8))
= ksinC [2sinAsinB) [~ cos(A—B) —cos(A+ B) = 2sinAsin 8]

= 2asinBsin€ = RHS [~ ksinA=a]




Question 11:
For any triangle ABC, prove that:

cosA’..cosB_'.cost.'_a’-'»bz+¢:z
b ¢ 2abc

Answer 11:

w5=cosﬁ+cosﬂ+msc
a h c

1/b*+c*—a? +1 a4+ +1 at+ b —¢*? i A b* +¢? —a?
] - - S~ T et

a 2be b 2ac ¢ 2ab o b 2bc
_b’~l~¢:z—a‘+a'+c’—b’+a‘+b‘-—c‘_a‘+b"+c3_m‘lS
- 2abc T 2abe
Question 12:

For any triangle ABC, prove that: (b* — ¢?) cotA + (¢* — a?) cot B + (a* — b*)cotC =0
Answer 12:
LHS = (b* — ¢*) cot A + (¢* — a*) cot B + (a* — b*) cotC

_(bz_cx)“’s: GETOE B+( z_bz)mc

sinC
b? 4 c* —a? 1 fa*4c*=-b? 1 fa*+b* = ¢
2 _ o2 v SRR \\ (B el Bt 2 _ 2y | — | ——
= )[ ( bc )+(c a)kb( 2ac )]+(n b)’kc( 2ab )l
sinAd  sinB  sinC b? 4+ ¢? - a*
[Uslng—-T—T—kandcosA e

kabc ———[(b* = c®)(b* + ¢* = @*) + (c* — a*)(@* + c* = b*) + (@* — b*)(a® + b* = %))

= u_ulm‘ + 0 — @t - bt — et o) 4 (FP W =T -t - et + a4 (0t 4 @t - et - et - bV 4 b))

=k}m(0) = (0 = RHS

Question 13:
- | & -a? al—p?
For any triangle ABC, prove that: sin 24 + =) sin28 + sin2C =0
Answer 13:
2_ 2 2ot at'—
LHS = o sin2.4+—bz—sin28+ p sin 2C
2 L4 2 =a? al—b?

a b
25inAcosA 4 —5—2sinBcos B+ ———2sinCcosC [+ sin24 = 2sin A cosA]

b c
c?—-a? a*+ct-h? a*-h? a* +h* = ¢?
() (Fm N (F e ()

a
b*—¢* & b* +c*—a*
P e T
["U' sinA sinB  sinC b2+c2-a2]

smg-a—=-—=—=k andcosA =
k
= E‘\_[(bz —e?)(b? 4+ c? —a®) + (¢ —a*)(@® 4+ c% = b?) + (@* = b*)(a? 4+ b* = ¢?))

b c 2bc

=il(b‘ + 00 —ath? =0t — o+ cfa?) + (0Tt £t - P —at = Fat Fath) + (0t el - at —alh - b0+ b))

3
—m(O)-O—RHS
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