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

R T S Sn :
. 259 = ——x 25 radian = — radian
180 36
(ii)-47° 30'
1
-47° 30" 47

95
5

dearee

Since 180° = n radian

-95 t [—95) : ([ =19 R -19 ’
] radian = L = Jn radian = 7 radian
2 180 \ 2 |, 36x2 2

O M —I‘) .
"
72



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

2 240° = S x 240 radian = i 7 radian
180 3

(iv) 520°

We know that 180° = n radian

o T . . 26m :
20 520° = —x 520 radian = T) radian

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

22
(Uscn=—J
; )

I . T
(i) & (ii) - 4 (iii) 3 (iv) 3
Answer 2:

. 11

(i) E

We know that n radian = 180°



l—l- radain-ﬁ—xu deg e=43x“degree
16 n 16 nx4

45x11x7 315
=——— degree=—— degree
22x4 8

3
= 39§ degree

=39°+

x60 min utes [1°=60']

| I
=39°4+22 '+5 min utes

=39°22'30" [1'=60"]
(ii) -4
We know that n radian = 180°
180x7(—4
4 radian =150 (—4) degree= X74) deg ree
T 22
520 I
= degree = -229— degree
11 I
1% )
=-229°+ min utes [1° =60
. g
=-229°+35 +ﬁ min utes
=-229°5'27" [1'=60"
Sn
(iii) 3
We know that n radian = 180°
S 180 5nm
?radlan =——x— degree =300°
T



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

Tn . 180 7=
.. —radian = P
6 | 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.

( 2
| Use m=—
\

7
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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

pld
r

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

22 180 22 _180x7x22

o 100 22 %100

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° = % radian

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

— 20w
— p— ‘I\B —
20 3

n AB
: 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.

; 5 :
Now, 60°= % radian and 75° = l_‘: radian

-—

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



(;?zi orl/=rf
e

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

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

(ii) Here, /= 15cm

15

) = — radian =l radian
75 5

(iii) Here, /=21 cm
21 : 7 .

# = — radian = — radian
75 25



Mathematics

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

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

lies in third quadrant.

Answer 1:

1
COS X = ——

sin“x+cos’ x =1

—sin“x=1—cos’ x

= ( 1]3
=sin"x=1—| ——
2
. 2 1 3
=sin“x=1——=—
4 4
V3

= sinx=+—
2

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

V3

Ssinx=———

2

COSEeCx =




Question 2:

Find the values of other five trigonometric functions if

second quadrant.

Answer 2:

sin x =

W

1

1
COSEC X = — = :
sin x 3 ]
)
sin® x+cos’ x =1

~

—cos" x=1—sin"x
—cos - x=1-— J

== cos x=1-—

N
N O wlw

== COS™ X =~

= COsSXx ==

h| & ,j:‘.g-\

W

sinx =

| W

, X lies in

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

S.COSX =——
secx = Ko A oo
7 cosx [ _4 \I 4
5)
3
sin x 5 3
tan x = = =—
COS X 4
5
I 4
cotxy = =——
tan x 3



Question 3:

Find the values of other five trigonometric functions if
third quadrant.

3
cotx=—

, X lies in
Answer 3:

3
cotx =

1 1 4
tan x = — =
3

cotx_(3)_
4

1+ tan” x =sec” x

[4]: :
—= 1 +| — =sec” x
3

16

-

5
= secx=*—

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

5
S.secx=——
3
| 3
Cosx = = =——
sec x ( 5 ] 5
- -~
-
X
fanx =
Cos X
4 sinx

cosec x =

sin x



Question 4:
Find the values of other five trigonometric functions if Sec_x:? , X lies

in fourth quadrant.

Answer 4:
13
SeC XY = ——
5
1 ] 5
COSX=——=Fr=—

secx 13 13
5

. rd 4
sin~x+cos x=1

—=sin"x=1-cos™ x

>

. Sy
= sin"x=1—| —

. 2 25 144
=sin“x=l-——=——
169 169
12
=sinxy=%+—
13
Since x lies in the 4% quadrant, the value of sin x will be negative.
3 12
SJSmx=—-——
13




Question 5:
Find the values of other five trigonometric functions if tanx=-- , x lies
in second quadrant.

Answer 5:

tanxy = ——
12

-

cotx = = = ——

tan x _
12

> >
l+tan- x =sec™ x

5Y B
= 14| —| =sec™ x

N
S
h

cosec x = _l = — =
sinx [5)
13)



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

v

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

= COSeC:

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
Cotan
3

/ \
T |4 5
6m+— ’ = tan — = tan 60° = V3
) 3

2
\ D

|
= tan 6;7: = tan
X |



Question 9: ; y
Find the value of the trigonometric function SinL_HTnJ

Answer 9:

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

\

¢ ;
.'.sin(—”Tnjzsin[—11n+2x2nJ=sin{
E 4

e
)

)

W | N

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

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



Mathematics

(Chapter — 3) (Trigonometric Functions)

(Class - XI)

Exercise 3.3
Question 1:

. 2T » T Z T |
Sin" —+¢0§" ——tan" —=——
6 4 2

Answer 1:

. 2 - T 5 T
L.H.S. = sm‘—+cos‘—-—tan'z

30
l _l__lz_l

=3 "% 2
- R.HS.

Question 2:

2

. 32T 5 17 5TT
Prove that 2sin~ z +cosec” ?cos —=
3

N w

Answer 2:

: 3T 5 1T 5> T
L.H.S. = 251n’g+cosec’—cos‘—

o i g ]

=2| = +cosec’ | w+— || =

2 6/\2
|



Question 3:

5T ST > 7T
Prove that cot” 4+ cosec——+3tan" —=6
6 6 6
Answer 3:
5 T Sn » T
L.H.S. = cot” g+cosec—+3tan' —

(B weosec(n-2)+3( 22

=3+cosec—jz+3><l
6 3

=342+1=6
=R.HS

Question 4:
Prove that  2sin® 2% 4+ 2cos” = + 2sec’ % =10

Answer 4:

. 2 3T 5 TC 3
L.H.S = 251n'7+2cos‘2—+2$ec‘

wlA



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]

_\/3:+ | _\f§+l
Todaiada T o

(ii) tan 15° = tan (45° - 30°)



tan 45° —tan 30° [ tan x —tan y ]
= tan(x—y)= -

"~ 1+tan45°tan 30° | +tan xtan
e V3-1
» V3 =J_\/§
1 3+1
() R
=\f§—l= (\/5")- +1=23
(GG (B) -0
gy
Question 6:

Prove that: cos(%— x)cos(%—y]—sin(g—x)sin(%— y) =sin(x+y)

I
“
N IERALy
———
+
Q
—_——
—
&N 9
| 2;
b
N
| A
~—
sla =
I
o
—
H—I
| I

Hoosd(Z-x) (35 )}-cos{(2-x)-(3-)}]
"~ 2cos AcosB=cos(A+B)+cos(A—-B)
[—ZSin Asin B=cos(A+B)—cos(A—-B) :|

~2xfeos{(Z-x )+ (25 )}
~cos| 2~ (x+y)]

=sin(x+y)
=R.HS



Question 7:

n
tan| = +x
(4 ]_

1+t ;
Prove that: —[ N anx)
(n ) 1 —tan x
tan| ——x

Answer 7:

It is known that

tan(A+B)= tan A +tan B s tan(A—B)= tan A —tan B
|-tan Atan B |+tan Atan B
/ - \
tan —+ tan X
4
T - | +tan x
tan(—‘;+x) I-tan— tanx [l ” ) T—
LH.S. = -4/ otnx/ > | =RHS.
(n ) T \ (l—tan.\'] 1-tanx
tan| ——x tan ——tan x
4 4 |+ tan x
l+lan-n~lan.\'
\ 4 ),



Question 8:

COS|ITT+X )COS|—X
Prove that ( ) (=)

sin( —x)cos(g-i-x]

=cot” x

Answer 8:

cos(m+x)cos(—x)

sin(m — x)cos(§+ x)

-

LHS.=

_ [~cosx][cosx]

~ (sinx)(-sinx)

~C0S™ X

—sin’x
=cot’ x
=R.HS.

Question 9:

cos[3—7t - x]cos(21r +x)[c01(3—1t - x] +cot (2 +x)} =1
2 2

Answer 9:

LH.S. = cos[-§£+x]cos(2n +x)[cot(2t——x)+cot (2= +x)]
2 2

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

. SINX COSX
= Sin x Cos x[ + )

COSX SInXx

: sin’ x+cos” x
=(sinxcosx)

SIN X COS 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

:25in(n +1)xsin(n+2)x +2cos(n+ I)xcos(n+2)x:

=
2
—cos{(n+l),\' —(n+2)x}—cos{(n+1)x+(n+2)x} |
| +cos{(n+1)x+(n+2)x{+cos{(n+1)x—(n+2)x} |
" —2sin Asin B = cos(A + B)—cos(A - B)
[?.cosAcosB=cos(A +B)+cos(A-B)

1| -

=%x2cos{(n+l)x—(n+2).\'}

=

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

Question 11:

3n in :
Prove that cos[—‘+x)—cos(T-.')=—\/§sm.\'



Answer 11:

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

(3
~L.H.S. = cos i+x]—cos(3—n-xj
\ 4 4
(Bn ) (37\: ) (Sn
X |+ ==X T eX
o 7 4 - 4
=-2sin .sin
2 l
t

=—-2x—XSinX

V2
=—\/55inx

=R.HS.

Question 12:

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

Answer 12:
It is known that



\ Al \ i
sinA+smB=Zsin(A:BJcos(A1 B). sinA—smB=2c05(A+BJsin(A—B]
. J

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

= (sin 6x + sin 4x) (sin 6x — sin 4x)

L [Ox+4X ) [ 6x-4x 6X+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:BJcos(A;B}. cosA—cosB=—2sin( A:B)sin(A:B)

—- —- - -

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

= (cos 2x + cos 6x) (cos 2x — 6x)

12X +6x 2x - 6x . [2x+6x) . (2x-6x)
=| 2¢cos ~ cOos > -2sin = sin =

= [2 cos 4x 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 B y X ™V e
. [ 2X+6X ) 2x—-0X || .
=[Zsm —_ | — ~J'+25m4.\:

\

.+ sin A +sin B = 2sin ‘ £ i B | cos (4 ; B q

\ -~ 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
sin 4x R/ 2

|i'.'sinA+sin B= 2$in( A : BJcos[ﬁ{—B)]

[cos 4x
sin 4x

)[2 sin4x cos x|

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

cosX | (5x+3x]. (5x—3x)
= — 2¢os sin

sin x 2 2
['.'sinA—sinB=2cos(A7B]sin[A;BH

_ COosX

+

[2cos4xsinx]
sin x

= 2 CcOoS 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(A:B). sinA—sinB=2cos(A:B]sin(A

-~

"



~LH.S =

CcOos9x —cosS5x
sinl7x —sin 3x

(9x+5x] . (
n - .SIn
2

—23s1

—

9x—5xJ

- (I7x+3x) . (
2cos 5 .SIn

—~2sin 7x.sin 2x

2cosl0x.sin 7x
sin 2x

cos10x
=R.HS.

Question 17:

Prove that :

sSinSx +sin3x
COS5X +cos 3x

Answer 17:

It is known that

sin A+

~L.H.S.

2 Jeos(

sin 5x 4+ sin 3x
COSS5X + cos3x

sinB = 2sin(A+

P “~

; (5x+3x) [Sx
2sin —2— .COS| ————

17x —3x

A-B

)

2

= tan 4x

—3x

)

2

=_) (5x+3x] (SX
2cos| == |.cos| =

_ 2sin4x.cosx
2cos4dx.cosx
sin 4x

cos4x
=tan4x = R.H.S.

—3x

)

~

). cosA+cosB = 2COS[A

+B

o

A-B
)

)



Question 18:

Prove that ———n S0 _an XY

COSX +COS Y

Answer 18:

It is known that

smA-simB= ZCOS( A:B)sin(A;BJ. cosA+cosB= 2cos[é—;§Jcos(é%§J

«LH.g. = SHERS=UILY

COSX +COS Yy

2cos[x+yJ.sin(x_y)

2 2

2cos(x+y).cos(x_y)
2 2




Question 19:

sin X +sin 3x

Prove that gD

COS X +COS 3x

Answer 19:
It is known that

smA+sinB= 25in(A:B)cos(A;B). cosA+cosB = 2cos(A:B]cos(A;B)

sin X +sin 3x

~L.H.S. =
COS X + CcOos 3x
7 (\£+3XJ (x—3x)
2 2
2¢co (+ )cos(x_'?'x)
2 2
_sin2x
" cos2x
= tan 2x
=RHS



Question 20:

sin X —sin 3x :
Prove that — — =2sIinXx
Sin” X —CoS” X

Answer 20:
It is known that

sinA-sinB= 2COS(A : B)sin( ] cos’ A-sin’ A = cos2A

LHS. = . Smx-—sm 3x

sin® X —cos” X

5 (x+3x). (x-3x]
2¢os sin
2 2

—Cos 2X
2cos 2xsin(-x)

- C0S 2X
=—2x(—sinx)

=2sinx=R.HS.

Question 21:

cos4x + cos3x + cos 2x
Prove that =cot3x

sin4x +sin 3x +sin 2x

Answer 21:

Ccos4x + cos3x +cos2x

L.H.S. = sin4x +sin3x +sin 2x



(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 — 204

I—tan® A

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

‘) >
2( ..tan;\ )
1 —tan” x

( 2 tan X ):
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—tanzx):

4tanx(l—tan3 x)

B (l —tan- x)2 —4d4tan” x

4lanx(l — A= x)

I

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

- = R _H.S.
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.



Mathematics

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

Exercise 3.4
Question 1:
Find the principal and general solutions of the equation tanx = V3

Answer 1:

tanx=\/§

G, I \
; T — 4r T\ T ~
It 1s known that tan == \/.—1 and tan‘ = ’ = tanl Tt+7 ’: tan e \/;

2 [ \ S ) R

18 4n

Therefore, the principal solutions are x = ;and T

T
Now, tan x = tan 5

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

. . s i«
Therefore, the general solution is x=nn+_, whereneZ

J

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

Answer 2:
secx =2
3 T Sn b1 ¢ T
It is known that sec—=2 and sec——=sec| 2n—— [=sec_—=2
D & ] 2 | o |
s Sw
o : _ 3 3
Therefore, the principal solutions are X = and .
|4
Now, secx =sec—
3
)4 1
= COS X = COS — secx =
3 COs X

T
— X = thiT. where n € Z
P> |



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

w A

Question 3:

Find the principal and general solutions of the equation  cotx = -3
Answer 3:
Cotx = —\/5
s T
It is known that cot = = \ﬁ

T n ' T m
cot(rt—»GJ=—cot6=—-J?_» andcot(Zn—G]= —cot — = ~\/§

6
. Sn Il
ie.. cot—— =—3 andcot— =—/3
6 6
Therefore, the principal solutions are X = 5—7[ and m
6 6

S®
Now. cotx =cot—

Sw |
= tan X = tan— cotx =
6 tan x

Sn -
— nn+?, where ne Z

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



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

Answer 4:
cosec x = -2
It is known that

n
cosec—=2
6
£ o)
s.cosecl T+ 6J= —cosec

T

neo B \ T
=-2 and cnsec| 27— J= - Cosec—=—2
\ 6 6

. in T
1e., cosec— =-2 and cosec—=-2
6 6

o . Tr 11x

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

6 6
Now, cosecx =cosec
. s TR |

= SIn X = SIn— COSEeC X = —

6 sin x

— 9 & nn+(—l)"%. 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

Avw-4 2 AX — 2X
D—2sin(4'\#)sin(4\—\)=0

—

[ cosA—cosB=—2sin[A:B)sin[A;B]]

= sin3xsinx =10

=sin3x=0 or sinx =0

S3x=nx or x =nmn. 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+B A-B
:Zcos[ 3 cos = —cos2x =0 cos A +cos B =2cos| —— |cos| ——

= 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
T T
:>x=(2n+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+ l)-f—:— where ne Z

2sinx+1=0

; -1 e, T T ; T . In
=sinX=—=-SIn—=sin| T+— |=sin| t+— |=sin—
2 6 6 6 6

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

T 0 I
Therefore, the general solution is (2n + I); or nm+(-1) i neZ

-



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+tan2x =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

3n
= 2X =n=x +T. where ne Z

nrm 3n
:>x=—7~ +~-§—. where ne Z

-

. nm nt 3n
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

[ x+5x X=5x ; . , . (A+B A-B
:[ZSm(\t \)cos[\ﬁ\)lﬂm.?x:o [smA+smB=25m( : )cos( = ]: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¢082x+1=0

-1 n T
= COS2X = —==C0S—=CO0S| T——
2 3 3

-

2n
= C0S2X = COS—

-

2n
— 1% G ZnniT. where ne Z

n
= x=mt:t§. wherene Z

nm n
Therefore, the general solution is 7 or "ﬂi? nez

o



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

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

= 008 3X cOS X +sin 3x sin X —(cos2 X —sin’ x)

c0s(3x = x) - cos 2x [cos(A ~B)=cos A cosB+sin Asin B]

Question 3:

2 . i i : z_ 2 X+Yy
Prove that: (cosx+cosy) +(sinx—siny) =4cos 5
Answer 3:
LH.S. = (cosx+cosy) +(sinx —siny )

) 2 - Al . p) - -
08" X+C0S™ ¥y +200SXCOSY+Sin” X+sin” y—2sinxsiny

¢
b - 2 h . 2 . -
= (cos” x +sin’ x) +(cos” y +sin’ y)+2(cos x cos y —sin xsin y)
|

+142cos(x+y) [cos(A + B) =(cos A cos B-sin Asin B):I

|
rJ
1
+
g
(o)
Q
Y
F r——
P
+
-
~—
|
3
|
(o}
o
77
)
b=
i
o
g
w
»
=
|
s




Question 4:

X=y

Prove that:  (cosx-cos _v): +(sinx —siny ): =4sin”

Answer 4:

L.H.S.

= (cosx—cos y)2 +(sinx —sin y)

=CO0S’ X+C0S" y—2C0oSXCOosYy +sin” X +sin° y—2sinxsiny

=(cos” x +sin” x)+(cos® y +sin” y) - 2[cos x cos y +sin xsin y]
=l+l—2[cos(x—y):| [cos(A—B):cosAcosB+sinAsinB]
= 2[1 —cos(x - _v)]

=2[L~b—2sml(x‘y)}} [cos2A =1-2sin* A]
2

=4ﬂf(x;y]=RHS.




Question 5:

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

Answer 5:

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

JLH.S. = SinX+sin3x +sin5x +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]

=20082X Esin(h:jx]-cos(?’x;ﬁ J]

=2c052% :Esin 4y *CDS(""”

=4cos2xsindxcosx = RHS.



Question 6:

Prove that:

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

= tan 6x

(cos7x +cos5x)+(cos9

g

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

Answer 6:
It is known that

A+B

=

!

sinA+sinB = 25in(

], cosA+cosB = 2cos(¥)-cos(

X + cos 3x)

AL\—B
2

|

L.H.S

- -

(7x -5x
Tx +5x | Tx=5x )
I 2 2

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

7X+5% )
2

2sin -C0S

2Sill[

-

-

—

2005(

2¢08 -COS +

\

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

~ 2sin 6x [cos X +c053x]

"~ 2c0s6x [cosx+cos3x]

tan 6x
R.H.S.

_ (cosTx+cos5x)+(cos9x + cos 3x

Ox +3x 0x

J-cos(
Ox+3x) |

e




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 —<x<m
2
X X W
= — < =< —
4 2 2

i X x %
Therefore, SIn 5 COS and tan =

- -

are lies in first quadrant.

5 4
Itis given that tanx=——.
=3

—4]3 16 25

sec’ x=I+tan” x = l+[7 =l+—=—
3 9 9
- 9
;.08  Xx=—
25
3
= COSX = i—s-

As x is in quadrant II, cosx is negative.



COS X = ——
N 5

4 X
MNow, cosxy =2cos” > —1

— 2 —2cos® X1
5 2

:>2c053i=1—i
2 5
- 2
:>2c05‘£=—
2 5
::»cos:'—_:L
2 5
=:u::f::rs——L
2 Js
NE
COS— = ——
2 5
X - X
sin” —4+cos” —=1
2 2
=:-51n3i+ L 2=1
2 s
2 X 1 4
=—=sn” —=1—-—=—
2 5 5
2

. X x x
Thus, the respective values of Sin—, c0s and tan — are

B .
* sin= is positive

]

-~

X . s
cos; 15 pomtwe:l

e

2¥5 5
57 5°

nd 2



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 3=n
— B s Sk e
2 2 4
. R
x are negative, where Smi
Therefore, cos—  and e as is positive.

. s X
cosx=1-2sin" —
2
. 22X 1l—cosx
= sin =
2 2
1 |
1—[— 1+ 4
2 3)\' D fo> | 3 2
= sin”- —= = === —
2 2 5. 2 3

. X 2 o T ..
:>sm—=£ .* sin— is positive
) \[5 ~>

K
cosx=2cos —~1



» X

I
[+cosx

= COs" —=
) )

X
= COS—=~—
2

“~

- &i-
S&s

(o)
©
w
I
I
l

&

L9}

sin —

SIS

# 9|
P T,

!
o
=]
3
2 =
——
Q‘]I
W] —
N

Thus, the respective values of

Question 10:

Find

Answer 10:

Here, x is in quadrant II.

i, R
e, —<X<T
2

5 XK X
Therefore, sin 5 ,COS 5

X
tan — .
2 are all positive.

2

= X X X 5
sin—, cos— and tan— for sinx =—
2 2 2 4

. X X X
sin—, cos— and tan—
) ) )

X .
l: COS; IS negative

=

- - -

1

>T o 1<

J

J6

are ——,

3

, X in quadrant II

-3

, and —\/5



g % i 1
It is given that sinx = T

2 . 2 1Y 1 15
cos’x=l-sin"x=1-|—| =1l—=—
-4 16 16

V15

=2 COSX = —

4 [cos x is negative in quadrant II]

I_(_\/ls]
. >X _l—cosx 4 =4+\/|5
8

X [4+415 [
S :

X SR eas
sm? 1S pOSIthE]

2 X
cos” — = = =
2 2 2 8
= cos— = ke [ © cos—~ is positive]
2 8 2
B 4-4/15 x-%
8



) 8+ 2415
tani—sm-?-— 4 ] (_8+2\/E
: cos’; V8-2115 \/8-2\/6
- 4

' /
_\/8+2\/l_5_x8+2Jl_§
8-2415 8+2415

2

B (8+2‘/E) =8+2\/]_5=4+\[l—5

| 64-60 P

- X X X
Thus, the respective values of SN 5 cos; and tan;

\/8+2\/E’ Js-zJGq

4 1

and 4+\/E



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 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

; A
_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
Sln2C052

o o
smzsn 2

_ _ 2
T TanCoosl | casC
SlI‘lZCOSZ 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

[ W a b e ]
BE Sna sinA smB_sinC_
A+B A—B
[':sinA—sinBchos sin 2 ]
A+B -~ C el = B 6 6]
s 2am sinf = 51n2c052
A
cos2
["U' a b ¢ —k]
’ SmgsinA_sinB_sinC_
A A+B A—-B
cosE ['.'sinA—sinB=2cos sin > ]




Ay . B-C
_2C0$(90—7)Sll’1 > A ["A+B ¢ 2] 9]

cos— ——=90°—= andsinf = 2sin-cos—
25inécos— 2 . 2 2 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? one A_b2+cz—a2
2ab 2ac e = 2bc

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

=a

2bc 2bc
— )b2+bc+c2+bc—az — )2bc+b2+c2—a2
- . 2bc - ¢ 2bc 2bc
= (b—¢)[1 + cosA] + Usingcosd = & — %
= c cos -+ Using cos A = T
A A
=2(b-c¢) COSZE = RHS [ 1+ cosA=2 coszi]
Question 8:
F triangle ABC Ll el 3
or any triangle , prove that: Sn(BT0) - @
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——=——=——=Kkand cosA =———
kb(a i —c)+(a +c% — )kc sinA sinB sinC 2bc
2ab 2ac




a2+ b2 —c? a?+c?-—b? a?+b?—c?—a%?—c?+bh?
_ ( 2a B 2a ) _ ( 2a ) _2(p%—h)
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 [ Ly A—B]
= sin——cos— 0s— ~ sin sinB = 2 cos——sin—
— Jksi (90 A) B-C (90 A) [__A+B_900 C]
= 2k sin 7 ) cos—5—cos 5 g >
-2k A B—-C A
= 2kcos 7 cos——sin-
- 6 6
= ksin A cos [ 2sin=cos— = sin 9]
2 2
=acos—— = RHS

Question 10:

For any triangle ABC, prove that: a cos A+ bcos B + ccosC = 2asinBsinC
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(sinZA +sin2B + 2sinC cosC)
k A+B A—-B
= E[Z sin(A4 + B) cos(A — B) + 2sinC cos C] [ sinA + sinB = 2sin cos— ]
k
= E[Zsin(180 —C)cos(A—B)+ 2sinCcosC] [vA+B=180°—C]
k
= E[ZsinCcos(A —B) +2sinC cosC] = ksinC [cos(4 — B) + cosC]
=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 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 _ A2 2 _ 42y " 2 2
(b c), +(c a)SmB+( b)

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

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

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