Mathematics

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

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

5 :
5 25%= L x 25 radian = = radian
180 36
(ii)-47° 30'

1
-47° 30" 47

95
5

dearee

Since 180° = n radian

—95 T [-95) 6 (=19 ) § -19 :
deg ree = x] radian = L = n radian = ——m radian
2 180 \ 2 ) 36x%x2) 72

o ans —19 3
S.=47° 30'=——nxt radian
72



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

: : 4 ;
5 240°%= LS % 240 radian = — «t radian
180 3

(iv) 520°

We know that 180° = n radian

y 1 2 . 26m x
B 7| d— ST x 520 radian = 258 radian
80 0

Question 2:
Find the degree measures corresponding to the following radian measures

22
(L’scnz———]
; )

Y . T
(i) T (ii) - 4 (iii) Y (iv) o
Answer 2:

. 11

(i) E

We know that n radian = 180°



.ﬂ mdain=£9-x-'—l- degree =
16 n 16

=45><|l><7
22x4

45x11
degree
nx4
degree=3—;5- degree
E
=39§ degree

min utes [19=60"]

=39°+22" % min utes

=39°22'30" [1I'=60"]

(i)
We

180x7(-4)

53 deg ree

—4 radian =139 (—4) degree
n

= =232 degree = —229-1-17 degree
=-229°+ % min utes [1°=60]

=-229°+5"+ % min utes

=-229°5'27" [l '=60 "]
Sm
(iii) —3

We know that n radian = 180°

5—nradian = ]%Qxﬂ degree =300°



. In
(iv)
We know that n radian = 180°

Tn . 180 7=
.. —radian = P
| 6

=210°

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
60

~ Number of revolutions made by the wheel in 1 second = 6
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.

| Use m=

22 )
\ 7

/



Answer 4:
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

pls
r

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

22 . 180 22 . 180x7x22

100 22x100

degree

degree =12°36"  [I1°=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=20 cm

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° = g radian

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

g=2=

”

— — AB =

20 3

n AB —  20%m
= cim
3

-
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.

Sn

NOW, 60°= % radian and 75° = radian

12

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



(;?zi or/=r@

/-

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 9=£
It is given that r = 75 cm '
(i) Here, / = 10 cm

10 3 2 3
? = — radian = — radian
75 15

(ii) Here, /= 15cm
15 ; 1 ;

) = — radian = — radian
75 5

(iii) Here, /=21 cm

21 : 7
# = — radian = —
75 25

radian



Mathematics

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

Exercise 3.2
Question 1:
Find the values of other five trigonometric functions if cosx= —-:IE , X

lies in third quadrant.

Answer 1:

1
COS X = ——

sin“x+cos’ x =1

—sin“x=1—cos’ x

]_

<

By 1
=sin- x=1—| ——
2

—sinx ==+

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

V3

ssinx=———
5

1
cosecx = =




Question 2:

Find the values of other five trigonometric functions if

second quadrant.

Answer 2:

sin x =

W

1

1
COSEeC X = — = .
sin x 3 ]

s

sSin“x+cos  x=1

~

—cos" x=1—sin"x

W

sinx =

| W

, X lies in

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

: g
== cos x=1—| —
5
5 9
== cos x=1-—
.45
> 16
- COS” X =-
25
4
== cosx ==x—
D
4
J.COSX =——
5
secx = o 2 sl
T cosx '_4\| 4
5/
3
sin x LS 3
tan x = = =——
COSX _4 4
5
| 4
cotx = =——
tan x 3



Question 3:
Find the values of other five trigonometric functions if cotx=% , X lies in
third quadrant.

Answer 3:

3
tyx=—
cotx




Question 4:

Find the values of other five trigonometric functions if secx:% , X lies

in fourth quadrant.

Answer 4:
13
secx =—
5
cosx = 1 — i =-i
secx (E) 13
5

sinx+cos’x=1

—=sin“x=1-cos’ x

2
=>sin2x=l—( 2 )

13
:sinzle_ﬁ—ﬁ
169 169




Question 5:
Find the values of other five trigonometric functions if tanx=--1§2- , X lies

in second quadrant.

Answer 5:




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°.

©.5In 765° = sin(2x360°+45°) =sin 45° =

lﬂl ce

\')

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°)
0°=2

J

= COSCC.

b

Question 8:
Find the value of the trigonometric function tan]ng

Answer 8:

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

197
C.otan

I ( 7\ i I~
=tan6—m = tan| 6T +— | = tan— = tan 60° = \'3
3 \ 3) 3



Question 9: ; .
Find the value of the trigonometric function sin| —l;—n |
\ )

Answer 9:

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

Question 10: 5
Find the value of the trigonometric function cot(—l‘Tn]

Answer 10:
It is known that the values of cot x repeat after an interval of n or 180°.

([ 157 ( 15n ) s
.. cot| ——— | = cot| ——+4n |=cot—=1
\ 4 ‘,ll ll‘. 4 J 4



Mathematics

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

Exercise 3.3
Question 1:

sin? Xt cos? Z-tan? X = B
6 3 4 2

Answer 1:

ogig .7 T
L.H.S. = sin’ —+¢os” ——tan’ —
6 3 4




Question 3:

Prove that cot’%-ﬁ-cosecﬁ?‘u-i-3tan2 E=6

6

Answer 3:

2 2

b1 Sn
L.H.S. = cot Z+cosec?+3tan'

=(\/§)2 +<:oso.ec(1t-3(;-]+3(L3J2

=3+cosec£+3xl
6 3

Prove that 2sin” 3%+2coszg—+ Zsecz-;i= 10

Answer 4:

5 53T 5 T o 4
H.S = 2sin"—+2cos —+ 2sec” —
L.H.S i 3 7 3



(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]

()5 )
e

(ii) tan 15° = tan (45° - 30°)



_ tan45°—tan30°
1 +tan45°tan 30°

i1 V31
__ 3 _ B

a 1) B+l
() 5
N1 (\/5-')2 _3+1-23
ot (B () -0y

tan x —tan y
e (e=y)= l+tanxtany]

Aol {50 ()
[ 2cos AcosB = cos(A+B)+cos(A—B)]
—2sin Asin B = cos(A + B)—cos(A—B)

ot 5]
~cos| T (x+) |

=sin(x+y)
=R.HS



Question 7:

Prove that: =
an(§-)

L.H.S. =




Question 8: cos(m+x)cos(—x)

Prove that - =cot” x
sin (7w —x)cos(—2-+x)

Answer 8:

n— cos(m+x)cos(—x)

sin(n -x)cos(§+ x)

_ [-cosx][cosx]
(sinx)(-sinx)

_ —cos’x
T —sinx
=cot’ x
=R.HS.

— - - —

cos(-?—+x)cos(2n+x)[cot(3—;-x)+cot(21t+x)]=1

Answer 9:

LH.S. = cos(%t+x)cos(2n + x)[cot (-2—“-::) +cot (2n +x)]

=sinxcos x[tan x+cot x|

sinx R cos x
COSX sinx

. sin® x+cos’ x
=(sinxcos 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)xsin(n + 2)x + cos (n + 1)x cos(n + 2)x

=%:2sin(n +1)xsin(n+2)x +2cos(n+1)xcos(n+2)x

—cos{(n+l)x —(n+2)x}-cos{(n+1)x+(n+2)x}

1| -

+cos{(n+1)x+(n+2)x}+cos{(n+1)x—(n+2)x}
" —2sin Asin B = cos(A + B)—cos(A - B)
2cos Acos B =cos(A +B)+cos(A-B)

=%x2cos{(n+l)x—(n+2).\'}

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

Question 11:

3n 3n :
Prove that cos[—‘+x]—cos(—-x)=—\/Esm.\'



Answer 11:

. (A+B}) .
It is known that cosA—cosB=-25m( = ].sm(

(3
~L.H.S. = cos ‘n+x]-—cos(3—n-xj
\ 4 4
(37‘( ) (37\: ) (3‘It
+X |+ —=Xx T eX
- 4 4 .\ 4
=-2sin .sin
2
t l

Sk

=—-2x—XSinX

NG
=-2sinx

=R.HS.

Question 12:

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

Answer 12:
It is known that



2

: o [ \ A - _ - =
smA+smB=2sm| A+BJC05(AqB]. smA—smB=."cos(A;LL Jsm(%]
\ / ¥ J

- - —

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

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

. [ 6x+4x 6x —4x ox+4x ) . [ 6x—-4x
=| 2sin ~ Cos ~ 2¢os = .8in =

= (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

cosA+cosB= 2cos(A:B]cos(A:B). cosA—cosB=—2sin( A:B)sin(A;B)

-

- - -

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

= (cos 2x + cos 6x) (cos 2x — 6x)

2x+6x 2x - 6x ) [ 2x+6x) . (2x-6x)
=| 2¢cos =~ cos = J ~2sin = sin ~

= [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

{ D y )\
. 2X +6X
=[2mn| |
\ 2

I\

o B £ 07
2X — 06X .
l‘42mn4x

\ -~ J \ -~

= 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)

10



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

cotdx |, . [5x+3x] [5x—3x]
= — 2sin cos
sin4x 2 2

\ s
[ sinA+sinB= Zsin( A:BJCOS(-A,,—BH

[cos 4x
sin 4x

)[2 sin4x cos x|

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

COSX| ., SX+3x ). {5x-3x
= — 2¢os sin
sin x 2 2

[ sinA—sinB=Zcos( A:B]sin[ A;BJ]

 COSX

[2cos4xsinx]

sin x
= 2 Cco0S 4x. CoS X
L.H.S. = R.H.S.

Question 16:

cos9x —cos5x _ sin2x

Prove that = o T T cos10x

Answer 16:
It is known that

cosA—cosB=—2sin(

A:B)sin(L:[B). sinA-sinB = ZCOS[A:BJSin(A

"



cos9x —cosS5x
sinl7x —sin 3x

- (9x+5x) . (9x—5x

=2sin| ———— |.sin| ——
- 2 2

17x +3x . (17x—3x

2cos8]| ———— |:sin| ————
2 2

_ —2sin7x.sin 2x
"~ 2cos10x.sin 7x
sin 2x
cos10x
=R.HS.

sin 5x 4+ sin3x = tandx \ \
CcOs 5x +cos 3x

~LH.S =

Vidya Champ

sinA+sinB = ZSin(A;B)cos(ﬂ), cosA+cosB = Zcos[A;B)cos(A—;B)

sin 5x +sin 3x
COSS5X +cos3x

2sin(5x+3x ).cos(5x—-3x)

B > 2

a Zcos(sx +3x ).cos[sx —3x]
2 2

_ 2sin4x.cosx
"~ 2cos4x.cosx
_ sindx

" cos4x
=tan4x = R.H.S.

~L.H.S. =




Question 18:

Prove that Sinx=omnY.= tamu

COSX +COS Y 2

Answer 18:
Itis

sinA-sinB = 2cos(A;B)sin(A;B), cosA+cosB= 2cos(%—§)cos(f‘—:—§)

2
"TEBLWATAW A*" %) .
sinx —siny
COSX +COSy

~L.




Question 19:

sin X +sin 3x

Prove that =tan 2%
COS X +COs 3X
Answer 19:
It is
sinA+sinB=25in(A+B S AZ;B), cosA+cosB=Zcos[A;B)cos(A;BJ

sin X + sin 3x
€COS X +COs 3X




Question 20:

sin X —sin 3x

2

— =2sinx
sin” X —cos” X

Prove that

Answer 20:
It is known that

A+B

2

sinA~sinB=2oos( )sin(A;B), cos’ A-sin’ A = cos2A

X +3x

( ] ; (x-3x

2cos sin

_ 2
—Co0s 2X

~ 2cos2xsin(-x)

a - C0S 2X

=-2x(-sinx)

=2sinx=R.HS.

Question 21:

cos4x +Cos3X +cos2x
sin4x +sin 3x +sin 2x

Prove that

cot3x

Answer 21:

cos4x + cos3X + cos2x
sin4x +sin3x +sin 2x

L.H.S. =



(cos4x +cos 2x )+ cos 3x

(sindx +sin 2x ) +sin 3

4x + 2x 4x - 2x
2¢08| - - [cos :
0 o)

+ €08 3X

N

b [Ax+2x 4x-2x
2sin| =~ |cos

\+B

431N 3x

! cosA+cosB=2 cos[ - x

2¢083X COS X + €08 3X

25in3X oS X +5In 3x
cos3x(2cosx +1)

—sinS,\'(Zcost)

-

cos[ A;B), sinA +sinB = Zsin( s : L )cos(

A-B

=cotIx =R HS.

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)

= cotx cot 2x —[

|: cot(A+B)=-

cot2xcotx —1

COt X + cot2x

COotA +cotB

](cot 2x +cotx)

cot A cot B—-l:|

3

-

|



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

Question 23:

4tan x(l —tan’ x)
Prove that tan4x =

l—6tan” X +tan” x

Answer 23:

It is known that. tan2A = Ztan

I—tan® A

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

") >
2( ..tan;\ )
1 —tan” x

( 2 tan X )2
1 —tan” X

( 4 tan x

I —tan~ x

g 4tan” x i
(1 —tan~ x)”
( 4 tan x
» 1 —tan” x
(1 —wan~ x): — 4 tan” x
(l—tan:x):

4tanx(l—tan3 x)

B (l —tan- x)2 — 4 tan- x

4lanx(l — AN x)

I

l+tan'*x—2tan“ x—4tan- x
4tan x(1— tan” x)

- = R _H.S.
]l —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 cosbx - 48 cos*x + 18

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



Mathematics

(Chapter — 3) (Trigonometric Functions)
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Exercise 3.4
Question 1:
Find the principal and general solutions of the equation tanx = V3

Answer 1:

tanx=\/§

-3 \ 7 N\

; T — 4r T\ T ~

It is known that tan — = \/-; and tan‘ = ’: tan| T+ \- tan — = \/;
J Q) \ D) D

18 4n

Therefore, the principal solutions are x = ;and T

T
Now, tan x = tan 5

T
= X=nn+_, where ne Z
>

. . s s
Therefore, the general solution is x=nn+ -, whereneZ

]

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

Answer 2:
secx =2
3 T Sn b1 ¢ TC
It is known that sec—=2 and sec—=sec| 2n—— |= sec—=2
D | = | o |
T 5
o . _ 3 3
Therefore, the principal solutions are X = and .
T
Now, secx =sec—
3
v/ |
= COS X = COS — secx =
3 cosS X

T
— X = 2m‘ri7. where n € 7
2



Therefore, the general solutionis x=2nr+—~ , whereneZ

w A

Question 3:

Find the principal and general solutions of the equation  cotx = —3
Answer 3:
Cot X = —\/5
x 1
It is known that cot Z =3

T n ' T m
cot(n——é]=—cot6 =—\,/§ alldcot(Zn—6J= —cot — = —ﬁ

6
. S llm
ie.. cot——=—+/3 andcot— =—/3
6 6
o ' Sw 1
Therefore, the principal solutions are X = ~——"and ——.
6 6

S®
Now. cotx =cot—

Sw |
= tan X = tan— cotx =
6 tan x

Sn -
— nn+?, where ne Z

Sn =
Therefore, the general solution is X = N7+ 5 where n e Z



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

Answer 4:
cosec X = =2

It is known that
cosm‘E =2

6

( ) T . \ T
s.cosec! Jz —g¢osec— =-2 and cnsec| 2% — J= —-COosSeC—=—2
6 6 \ 6 6

- x |1z
1.e., cosec— =-2 and cosec—=-2
6 6

R} \ Tr 11x

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

6 6
Now. cosecx =cosec
. s TR |

= sin X = sin— COSECX = —

6 sin X

= x=nn+(-1)" % where ne Z

n T
Therefore, the general solution is X = nim+ (1) =) where ne Z



Question 5:
Find the general solution of the equation  €084X = €08 2X

Answer 5:
cos4x = cos 2x

= cosd4x—cos2x =10

. (4x+2x) . (4x—-2Xx
:>—2sm(f)sm[f]=0

—

e LN )

= sin3xsinx =1(

=sin3x=0 or sinx =10

L3x=nw or x =nm. wherene Z
nm

:>sz or x =nmn, where ne Z

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

Answer 6:
cosS3X+cosx—cos2x =0

IX+X 3x —-X A
:zcos[ 5 cos = —cos2x =0 cos A +cosB =2cos| ——— ~

= 2¢cos2xcosx—cos2x =0

= cos2x(2cosx—1)=0

=cos2x =0 or 2cosx—1=0
1
=cos2x=0 or CoSX =
n m
S 2x=(2n+1) < or cosX =cos—. where ne Z
& 2
4 T " T
:>x=(.v.n+l): or Xx=2nm*+—, whereneZ
‘ 2



Question 7:

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

Answer 7:

sin2x +cosx =0

= 2sinxcosx+cosx =0

= cosx(2sinx+1)=0

=cosx=0 or 2sinx+1=0

Now, cosx =0=>cosx =(2n+ I)-’;:— where ne Z

—

2sinx+1=0

. -] o n) . T . I
= sinx =—-=—sin—=sin| t+— | =sin| t+— |=sin—
2 6 6 6 6

n .
= x=nn+(-1) el where n e Z

T n IT
Therefore, the general solution is (2n + I); or nm+(-1) = e Z



Question 8:
Find the general solution of the equation sec” 2x =1 -tan2x

Answer 8:

sec” 2x =1—tan 2x

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

= tan2x =0 or tan2x+1=0

Now, tan2x =0
= tan2x =tan0
= 2x=nn+0, where ne Z

nm
= X=—, where ne Z

tan2x+1=0

L4 b1 3n
= tan2xXx=—-l=—tan—=tan| t—— |[=tan —
4 4 4

n
= 2X =n=x +T. where ne Z

nrm 3n
= X =— +»—8~. where ne Z

. nm nt 3%
Therefore, the general solution is 5 or 3 + ? neZ

— -



Question 9:
Find the general solution of the equation SinX+sin3x+sinSx =0

Answer 9:
sinX +sin3x+sins5x =0

(sinx +sin5x)+sin3x =0

= [Zsin( xtsx)cos[x —jx ]]+Sil‘l3,\' =0 {sin A+4smB= 25in(A : B)COS(A :B]:I

= 2sin3xcos(-2x)+sin3x =0

= 2sin3xcos 2x +smix=0
= sin3x(2cos2x+1)=0

=sin3x=0 or 2cos2x+1=0

Now. sin3x=0=3x=nn whereneZ
) nm
ie.. X=—, whereneZ
3
2¢c082x+1=0

-1 n T
:>cos2x=7=-cos§=cos | Gt

- o

2n
= C0S2X = COS—

-

2n
= 2x=2nn+—., whereneZ

o

T
= x=nnt—, whereneZ

-~

nm n ;
Therefore, the general solution is ? or Mi;. nez



Mathematics

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

Miscellaneous Exercise on chapter 3

Question 1:
T 9 e
Prove that: 2cos—cos—+cosﬁ+cosl—7' =0

Answer 1:

L.H.S.

s On 3n
=2008—C0S—+C0S—+COS—
13 13 13 13
T 3
X+y X=Yy
COSX +Cosy =2¢os - cos

—
| =
oy

=

L]
—
i'.o)

e
T 9 3 13
=2c0s—cos—+2c0s| ~=— 13

—( s -
J

13

— D

COSs

o

T In 4n -7
2¢08—cos—+2¢c08—Cos| —
13 13 13 13

9 , 4n on_4
13 1cos
5

T ~
2cos| 13

T T 5
—| 2¢08—C0S—
2 26




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
. . . hd Y

= SIN3XSINX +SIN" X +COSIXCOSX —COS™ X

=COS3XCOSX +sin3xsinx —(cos‘ X —sin” x)

=00s(3x = X )~ cos 2x [cos(A ~B)=cos A cos B+sin Asin B]

Question 3:

2 : - 5 X+ Y
Prove that: (cosx+cosy) +(sinx—siny) =4cos

2

Answer 3:
LH.S. = (cosx+cosy) +(sinx—siny)
1 b . v - p) . -
=C0S8 X+C0S" ¥+ 208X COSY+Sin” X+sin” y—2sinXxsiny
2 P | 2 .2 . .
= (cos” x+sin’ x)+(cos” y+sin’ y)+2(cos x cos y —sin xsiny)

=14+1+2cos(x+y) [cos(A + B) =(cos A cos B-sin Asin B):I

H
[§)
1
—_—
-+
13
o
=}
w
ts
NN
P
+
e
N
|
—
| S
ey
(o]
o
v
3
b
]
o
(e]
o
W
L]
>
|
—_—
[ S




Question 4:

Prove that:  (cosx—cos y)'.l +(sin x —sin y)2 =4sin* XY

Answer 4:

(cosx—cosy) +(sinx -siny)’

=c0s’ X+cos” y—2cosXcosy+sin’ X+sin’ y—2sinxsiny

=(cos2 X +sin” M)+(ccbs2 v +sin’ y)—Z[cosxcosy+sin xsiny]
=1+1-2[cos(x~y)] [cos(A ~B)=cosAcosB+sinAsinB |
=2[1-cos(x~y)]

=2[1-{1—2sm’(x;y)}] [cos2A =1-2sin* A]

= 4sin® [%) —RHS.




Question 5:

Prove that: SinX +sin3x +sin3x+sin 7x = 4cosx cos 2x sin4x

Answer 5:

sinA+5inB=25in[A;B)-CUS(A;B]

ILH.S. = Sin X +5sin 3x +sin 5x +sin 7x

It is known that

=(sin x +sin 5x) +(sin3x +sin 7x)

o x+5x X = 5% [ 3x4+Tx 3x=Tx
=2sIn .08 +2sIn COs
2 2 2 2

=

— -

= 2sin3x cos(-2x )+ 2sin5x cos(-2x)
=2sin3xcos2x+2sin5x cos 2x

= 2¢0s2x[sin3x +sin Sx]

_ | e .
=2cos2x Esu'i(h:jkj-cos(h_’ \J

=2c0s2x :Esin 4y *CDS(""J]

=4cos2xsindxcosx = RHS.



Question 6:

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

Prove that: = tan 6X

(cos 7x +cos5x)+(cos 9x + cos 3x)

Answer 6:
It is known that

sinA+sinB= 25i|1('A:B)-cos(—" ;B) cosA+cosB= 2cos(—A:B)-cos(—A;B)

=

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

(cos 7x +cos 5x ) +(cos9x + cos 3x )
L.H.S. =

[ (7x+5x (1x=5x\] (.. (9x+3x 0x —3x
2sin -C0S +|2sin .08
2 2 2

p— X o -

Tx+sx)  (Tx=5x)] [ (9X+3-\'] (9x—3x)
- 0S8 +| 2¢08 *C0S
L2 2 2 2

2¢08 Cos

:2 $in 6x - cos x] | [ZSin 0x -cos3x]

[2c0s6x-cos x| +[2cos bx -cos 3x ]

B 2sin 6x [cos X +c033.\']

"~ 2c0s6x [cosx+cos3x]

= tan 6x
= R.H.S.



Question 7:

. &5 ; ; ; X 3x
Prove that: siN3X +sin 2x —sin x = 4sin xcos;cosT
Answer 7:

L.H.S. = Sin3X+sin2X —sin X

] fossseft 2]

=sin3x +(sin 2x ~sinx)

: 2X+x | .
=simn3x+| 2cos . sin

i [ (?\(J (\H
=sin3x +| 2cos sin| —
2 2

[

o

o) . 3 5 %
2sin< ~— —2 Y COSY{ ~— = [sinA+sinB=2sin[A—m]cos(A BH

- 4 -

{3
sl
ol

o | =
S T

=4sin xcos(

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 T
e —ex<nm
2
T X T
— - = —
& 272

i X X X
Therefore, SIn—, COS— and tan =

are lies in first quadrant.

I B
Itis given that tanx=——.

2 2 _4 3 16 25
sec’x=1+tan"x=1+|— | =l+—=—
3 9 9

” 9

S.CO8T X =—o

25

3

= COSXx = i»s—

As x is in quadrant II, cosx is negative.



COSX =~
O 5

Now, cosx = 2cos” %— 1

X ondtan . 2V5 V5

o X
Thus, the respective values of SIn—_—, COs are S
P 3t ¥Ry goress wig a2



Question 9:

Find , sin%, cos% and tan% for cosx:-——;- , X in quadrant III

- -~ -

Answer 9:
Here, x is in quadrant III.

: 3x
e, mT<X < =

o

T X 3n
> —<—<—
2 2 -4
X X
Therefore, COsS and tan 5

It is given that cosx = —

l.'JI—

- » 4
=

; X
= sin” —= L= =
2

are negative, where
as is positive.

. X 2 o T ..
= sin — =£ .* sin— is positive
) \[E ~>

Now

K
CosX = 2¢os” ;-l

—

% X
sin—
2



Answer 10:

Here, x is in quadrant II.

R 1
e, —<X<Tm
2

o, X X
Therefore, Sin 5-,008— tan —

2 are all positive.

>Tw 1<



It is given that sinx = %
coszx=l—sin2x=l—(lj -1 15
-+ 16 16

V15

=2 COSX = —

4 [cos x is negative in quadrant II]

I_(_\/ls]
. >X _l—cosx 4 =4+J|5
8

X
sin® —= =
2 2 2
4+415 [ o o ]
= sin—=,|— * sin— is positive
2 8 i
_ 4+\/15x£
8 2
_ [8+24/15
16
842415
4
\/15]
1+ ——
> X l+cosx 4 4-15
cos” — = = =
2 2 2 8
= cos— = el [ © cos—~ is positive]
2 8 2



X
smi 4 §+2415

wn

o | <
n
n
~
— 1S
n

S
2| |
oo
I
o
=l
=
o
=
N

\ J
_ 82415 8+24IS
\8-2415 " 8+2415

2
42415 L (P

64 - 60 2

4, v @ 7

and 4+\/l—5



Mathematics
(Class 11)

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 A = B T we have

4 24 +30°—18" 5764900324 1152 4
O = T 24x30 1440 1440 5

o ) c?+a?—-b?

Similarly, using cos B = o'W have

B 302 + 182 — 242 _900+324-576 648 3
Sy =g xanxie 1080 1080 5

St b= a®+b?—c? :

and using cosC = T ,we ge

182 +247 307 3244576-900 0 _
oSt =T 18x28 864 864
Question 2:

In any triangle ABC,ifa = 18,b = 24, ¢ = 30, find: cos 4, cos B, cos C.
Answer 2:
b2 + ¢ — a?

Using cosine formula cos A = T,we have
4 24 +30° 18" 576+900-324 1152 4
cos 2x24%30 1440 T 1440
16
sinA =+1—cos?2A = 1— —
o ) c?+a%-b?
Similarly, using cosB = T,we have
g 302 +187 247 900+324—576 648 _3
S E T x30x18 1080 1080 5
342 9 16 4
inB =+/1—cos?B = 1—(—) = 1l-—== |[===
st cos } 5 ’ 25 '25 5
sl £ a? + b? — c? .
anda using cos = 2ab ,we ge
182 +24°—30° 3244576-900 0 _
R ="Zx1Bx28 864 864

sinC=+v1—-cos2C=1-(02=VI—-0=Vi=1

Question 3:

ars_cos(i52)

nE
sm2

For any triangle ABC, prove that:




Answer 3:

a+b
LHS =

c
_ksinA+ksinB

- ksinC
_k(sinA+sinB) 2sin——cos—
B ksinC - sinC

2sin (90 — ) COSA%B

P

sin=cos

B cos(AEB)

= — = RHS
Sln2

c._A-
cos 2 cos

= 2
C C
sins 5 C0S 7>

Question 4:

[ Using

A+B
[ sinA + sin B = 2sin

a_b_sin(A

b _c —k]
sinA smB_sinC_
A—B]

cos
2

AR e Do il = Bl 6]
2 = 2 an Sln = szcosz

%)

For any triangle ABC, prove that:

Answer 4:
a—b

LHS = c
_ksinA—ksinB
- ksinC

; . A+B . A—B
_k(sinA—sinB) 2cos—5—sin—;
- ksinC - sinC

3 2 cos (90

rnC eonC
sm2c052

o o
s1nzsn 2

_ _ 2
T TanCoosl | casC
SanCOSZ COSZ

Question 5:

B-C
For any triangle ABC, prove that: sin 2
Answer 5:
b—c A
RHS = cos—
2
__ksinB —ksinC A
=7 ksina %2
: : B+C . B-C
_k(sinB—sinC) A Zcos——sin
=7 ksina %27 sind

[ 0 a b e ]
B na sinA smB “sinC
A+B A—B
[':sinA—sinBchos sin 2 ]
A+B =900 C el = B 6 9]
s 2am sinf = 51n2c052
A
cos2
[ U a b c —k]
smg nA smB smC_
A A+B A—-B
cosE ['.'sinA—sinB=2cos sin > ]




Ay . B-C
_ZCOS(90—-2—)SU’1 > A ["A+B ¢ 2] 9]

cos— ——=90°—= andsinf = 2sin-cos—
25inécos— = . 2 z z
2 2
sinésin—B_C B =i
=2 2 —sin S—=LHS
sin

Question é6:

For any triangle ABC, prove that: a(b cos C — c cos B) = b? — c?
Answer 6:

LHS = a(b cos C — ccosB)

a?+b%—c? a?+c?2-p? ) b? + c% — a?
alb -c « Usingcos A = ——

2ab 2ac 2bc
a’?+b?—c? a?+c?-—b? a?+b%—c?—a%—c?+b?
=q —_ =qa
2a 2a 2a

2b2_ 2
=a[u]=b2—c2:RHS
2a

Question 7:
A
For any triangle ABC, prove that: a(cos C — cos B) = 2(b — c) cos? 3

Answer 7:
LHS = a(cos C — cos B)

a?+b%—c? a% +c? —b? i A_b2+cz—a2
2ab 2ac _— 2bc

_ [ca® +cb? - c® —ba® — bc® + b?
=4 2abc
b® —c3 +b%c—bc? +a*c—a’h (b —c)(® + b+ c?) +be(b — ¢) — a*(b - )

=a

2bc 2bc
— )b2+bc+c2+bc—az — )2bc+b2+c2—a2
- . 2bc - ¢ 2bc 2bc
= (b—0)[1 + cosA] + Usingcosd = 25—
=(b—-c)[1+cos “ Usingcos A = —— ——
A A
=2(b-c¢) COSZE = RHS [ 1+ cosA=2 coszi]
Question 8:

sin(B—C) _ b*—c?
sin(B+C) a2

For any triangle ABC, prove that:

Answer 8:
TR = sin(B—C) sinBcos(C — cosBsinC
" sin(B+C)  sinBcosC + cosBsinC
aZ+b% —c? a4+ c? —b?
kb( 5ab )—( 7ac )kc i b & b2 + ¢2 — g2
= b2 2 2% c2—h2 w——=——=——=Kand cosA = ——
kb(a +b%—c )+(a +c% — )kc sinA sinB sinC 2bc
2ab 2ac




a2+ b2 —c? a?+c?-—b? a?+b?—c?—a%?—c?+bh?
_( 2a - 2a )_( 2a )_Z(bz—cz)
T (a2 4+b2—c2  a?+c2—b2\ [(aZ+b2—c2+a’+c2—b2\  2(a?)
( 2a 2ac ) ( 2a )

b? —c?
=~ " —RHS

a

Question 9:

. B+C B-C
For any triangle ABC, prove that: (b + c) cos = acos
Answer 9:
B+C
LHS = (b + ¢) cos >
= (ksinB + ksinC) cos 22 = [+ usi a—b—c—]
=\ SLeos v Using sinA_ sinB  sinC
) ) B+C
= k(sinB + sinC) cos
—k(z _B+4C B—C) B+C [ WL A—B]
= sin > cos 2 0S > . sin sinB = 2 cos 2 sin 2
— Jksi (90 A) B —C (90 A) [__A+B_900 C]
= 2k sin 2cos 2 cos 5 B = >
koo Ao B A
= coszcos > sm2
B-C 7] 7]
= ksinAcos [ 2 sin—cos— = sin 9]
/A 2
=acos _ = RHS

Question 10:

For any triangle ABC, prove that: a cos A+ bcos B + c cosC = 2asinB sinC
Answer 10:

LHS =acosA+ bcosB+ccosC

a b (&
=ksinAcosA + ksinB cos B + ksinC cos C [ Using —=——=——7= k]
sinA sinB sinC

k
=§(25inAcosA + 2sinBcosB + 2sinC cos C)

k
=E(sin2A+sinZB+25inCcosC)
k . . . . . A+B A—-B
=§[2 sin(A4 + B) cos(A — B) + 2sinC cos C] [ sinA + sinB = 2sin cos— ]
k
=§[Zsin(180—(,‘)cos(A—B) +2sinCcosC] [+ A+ B =180°-C]
k
=§[25inCcos(A—B)+25inCcosC] = ksinC [cos(A — B) + cos (]
=ksinC [cos(A —B) + cos{180 - (A+ B)}] [+A+B+C =180°]
= ksinC [cos(A — B) — cos(A + B)]
= ksinC [2 sin A sin B] [+ cos(A— B) — cos(A + B) = 2sinAsinB ]
= 2asinBsin C = RHS [“ksinA=a]
—_—




Question 11:
cosA 5 cosB cosC a? + b? + c?

For any triangle ABC, prove that: 5 + = Tahe
Answer 11:
cosA cosB cosC
LHS =

b + (5
_1fb*+ g2~ +1 a? + c? — b? +1 a? +b?—c? o A_b2+c2—a2
Ta 2bc b 2ac (& 2ab " UsingcosA = 2bc
_b?+ct-a?+al+c?-b?+a’+b*—c? a®+b%+c?
- 2abc T 2abc

= RHS

Question 12:

For any triangle ABC, prove that: (b? — ¢?) cot4 + (c? — a?) cot B + (a® — b?) cotC = 0
Answer 12:

LHS = (b% — c¢?) cot A + (c? — a?) cot B + (a? — b?) cot C

cosA cos B cosC
— 2 __ 2_ 2 Hm2Y 2 2
(b c), + (¢ a)SmB+( b)

b2 — 2 2_b2 b2_
‘“’Z‘CZ)[ (%)] +6~d) [ﬁ(“+>]+(“ - (")

- sinA_smB_smC_k r A_b +c2—-a
- Using ——=——=——=kandcos4 = o

[(b? = c®)(b? + ¢ — a?) + (c? — a®)(@% + c% — b?) + (a® — b?)(a? + b? — ¢?)]

[\

= kabc

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

kab (0) = 0 = RHS

Question 13:
22 &2 =2 a? bz
sin 24 + —— B2 sin2B +

For any triangle ABC, prove that: sin2C =0

a?

Answer 13:
2 2 2 2 2 2;

c . a
sm2A+ b7 sin 2B +

b2 — 2 &2 2 2 2

a
= P ZsmAcosA+ B2 2sinBcosB +

c
B b% -2 . b% + c2 — a? x c?=qa? " a? 4+ ¢2 — p? " a% = b2 " a? 4+ b2 = c?
- a? & 2bc b? 2ac c? ¢ 2ab
- Usi sinA_sinB_sinC_k d A_b2+c2—a2
* Using ——=——=——=k andcos4 = T

—[(b2 —c?) (b2 +c% —a®) + (c? — a®)(@?% + c? — b?) + (a? — b?)(a® + b? — c?)]

LHS =

sin 2C

2sinCcosC [+ sin24 = 2sinAcosA]

= —[(b“ +b%c? — a?b? — b%c? — c* + c%a?) + (c?a? + c* — b?c? — a* — c?a® + a®b?) + (a* + a?b? — c?a? — a?b? — b* + b*c?)]
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