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 :
250 = e x 25 radian = = radian
180 36
(ii)-47° 30'

1
-47° 30" 47

95
5

dearee

Since 180° = n radian

[ =95 ; (=19 ) X -19 3
x] radian = L Jrr radian = ?rr radian

-

36x2

oy =l 3
S=47° 30'=——nx radian
72

> 1<
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(iii) 240°
We know that 180° = n radian

T 2 4 :
. 240° = —x 240 radian = -7 radian
3

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

5
B o, | d— ST x 520 radian = % 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) ”Ig

We know that n radian = 180°
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11 . 180 11 45x11

s.— radain = —x— degree= degree

16 n 16 nx4
_45x11x7 315

degree =—— degree
22x4 8

3
=39— degree
8

3% 6( ; z
=39°4+ %69 min utes [19=60"]

|
=39°+22 '+; min utes

=39°22'30" [1'=60"]
(i) -4
We know that n radian = 180°
180x7(—4
—4 radian = —x(—4) degree = (+4) deg ree
n 22
-252
= L degree = —229—'— degree
11 11
=-229°+ min utes [1° =60
=-229°+5"+ : min utes
=—229°5'27" [I'=60"
O
(iii) 3

We know that n radian = 180°

q
5?ﬂradian 8 Xt degree =300°
n
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iv) =

We know that n radian = 180°

) 7

E radian = 18( P —7—1 =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

—=06
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.

272

{
LUSC n:—'J

5
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 0 radian at the centre, then
0=-
2
Therefore, forr = 100 cm, | = 22 cm, we have
22 2 180 22 180x7x22

= — degree =———— — degree
n 100 22x100

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.
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In AOAB, OA = OB = Radius of circle = 20 cm
Also, AB = 20 cm
Thus, AOAB is an equilateral triangle.

.0 =60° = 1:— radian

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

—  20%m
— — AB =
20 3

n AB
T 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.

NOW, 60°= % radian and 75° = ?—‘: radian

-—

We know that in a circle of radius r unit, if an arc of length / unit subtends
an angle 6
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sl=2= and ==
3 12
KT ST
- — = —=
12
rnS
===
4
nooS
—_— — = —
i 4

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) 15cm
Answer 7:

(iif) 21 cm

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 : 2 ;

? = — radian = — radian
75 15

(ii) Here, /= 15cm

15

) = — radian =i radian
75 5

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

# = — radian = radian
75 25
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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
COSX = — —
2
1 1
L.secx = = =2

sin“x+cos’ x =1

—sin“x=1—cos’ x
Y2
=sin"x=1—| ——
2
) 1 3
—sinx=1-—==
4 4
. 3
—=sinxy=+——

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

V3

SSsinx=———
5

1
cosecx = =
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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 ]
s
sSin“x+cos  x=1

— cOos”~ x = | —sir

s
o N2

S 3
=> COS x=l—[gJ

-
“

: 3 ..
sm.\'zg , X lies in

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

5 9
== cos x=1-—
.45
> 16
= COS™ X = -
25
4
== cosx ==x—
>
4
J.COSX = ——
3
| 1 5
secx = = =——
4
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Question 3:

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

Answer 3:
cotx =—
1 4
tan x = ==
o

1+ tan” x =sec” x

4

(3)
== |+ — =sec” x
3

— l+—=sec’ x
9
25 5
— == =sec’ x
9
5
:>S€C.I'=i‘§

5
Ssecx = ——
| 3
COsSX = = =——
Sec x (_5) 5
3
X
tan x =
COsS X
4 sinx
3 -3
5
: (4 —3} 4
=sinx=| = |x| — |=—=
L3 5 5
|
cosec x = =—

5
sin x 4
>T 5 1<
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Question 4:
Find the values of other five trigonometric functions if sec_x-z? , X lies

in fourth quadrant.

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

secx 13] 13
5

- rd ‘Y
sin~x+cos x=1

—=sin"x=1-cos™ x

>

. 5y
—=sin"x=1—| —

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

>+ 1<
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Question 5:

Find the values of other five trigonometric functions if

in second quadrant.

Answer 5:
5
tanx = ——
12
| 12
cotx = = = -

9

tan x (_ 5 ]
|

> >
l+tan”  x =sec™ x

13
SeC X = ——
12
| 12
cosx = ==
sec.x ( 13 13
712
sin x
fanx =
COS X
5 sinx
i
12 [ 12
13)
5 12 5
=sinx=|—— x| ——= |=—=
12) L 13 13
I 3
COS€C X = —; = ==
sin x [5 5
13)
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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°.

. . & sy il
~.5in 765° =sin(2x360°+45°) =sin45° = o

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°)

= cosec30°=2

Question 8:
Find the value of the trigonometric function :an]gTH

Answer 8:

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

197 | ( )
. tan =tan6—m = tan{67t+— ]: tan
3 3 3)

'[ =
— =tan60° = \3
.

D
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Question 9: \
Find the value of the trigonometric function Sin(-”TnJ

Answer 9:

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

[ 1l=n [ 1m (=) 3
S.8inf ——— [=sin| — +2x2% |=sin| — |=—
3 3 3 2

.

Question 10: :
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°.
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Mathematics

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

Exercise 3.3

Question 1:

. :7[ :7[ :7[
SIN"—+CO0§” —=tan™ — = —-—
6 3 g B

Answer 1:

. 2T - T » T
L.H.S. = sin~ —+cCos ?—tan —

4

Question 2:

2

W

.. 3T ~ 17 7T
Prove that 2sin” —+cosec” —cos —
6 6 3

Answer 2:

T " 5 1T » TC
L.H.S. = 2sin” g + cosec” COS™ —

o iy 1

=2| = +cosec’ | w+— || =

2 6/\2
|
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Question 3:

. T ST "

Prove that cot” =4 cosec——+3tan" —=6
6 6

Answer 3:

5 T S » TC
L.H.S. = cot'g+cosec—+3tan'—

=(\/3): +cosec[n__g_J+3(—\/%):

T |
=3+cosec—+3Ix—

=34+24+1=6
R.HS

Question 4:

I - 371' + 7 »
Prove that 251n‘7+?.cos‘ +2sec‘-_;—= 10

&N

Answer 4:

3 53T
L.H.S = 2s1n‘T+2cos

>z <
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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 EE)
B \/§ " | :\f§+l
242 22 242

o

(ii) tan 15° = tan (45° - 30°)

>[5 <
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tan 45° —tan 30° tan x —tan y
= tan(x—y) = :

1 +tan45°tan 30° | +tan x tan
A V3-1
3 =IJ§
I 3+1

l+l(f] ..._\7;__.
- (B) 541-2

Bl (+)(B-1) - (vB) -0

4-2\3
S A
Question 6:

Prove that: cos(ﬁ—x)cos[—'-—t——_\'J—sin(ﬁ—x)sin(f——y) =sin(x+y)
4 4 R 4 7

Answer 6:

(@ ')cos(g— )—sin(ﬁ—x)sin(z— J
(27’ P 4 - 4
T T b

2]
Q
N
I
I
”

I
B | = b | -
)
o
o]
w
Y TR0
|
|
~
S
[e)
©
w
e
= |
[
e
Ne—
(P—
+
19 | =
|
()
4
=
—
l
|
#
. SRV
e
=3
g
l
|
o
Ay SR
|

_ - 4 : :
3G GGG
-+ 2cos A cos B = cos(A +B)+cos(A—B)
[—25in AsinB=cos(A+B)—cos(A—B) ]

-2t con{(F-xJo(3-v)}

" cos[§ —(x+ y):’

=sin(x+y)
=R.HS

>+ J<
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Question 7:

tan| T +x 3
4 _{lﬂanx]

Prove that: —
( ) |-tanx
tan| ——x

Answer 7:

It is known that

tan A +tan B tan A —tan B
tan(A+B)= MATEN® and tan(A-B)= o
|-tan Atan B l+tan Atan B
/ - 3\
tan —+ tan x
n T | +tan X
tan 1+X I -tan—-tan x It T
L.H.S. = =/ 4 /= = =( - =R.H.S.
n T V' (1-tanx | —tanx
tan| ——x tan ——tan x
4 4 |+ tan x
i
4 tan - tan x
4 /

\
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Question 8:

COS|ITT+X )COS|—X
Prove that ( ) (=)

: T
sin (7 —x)cos(—+x]
2

5
=COot™ 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:

Answer 9:

-~

3
LH.S. = cos[ﬂ +.\’)C0$(27t +x)[cot(£-x]+col (2n +x)]
2 2

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

. SINX COSX
=SINXCOSX +

COSX SInXx

: sin® x+cos” x
= (sinxcos x)[ ]

SIN XCOS X
=] =R.HS.
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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

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

1
Pcos{(_n+|)x —(n+2)x}-cos{(n+1)x+(n+2)x}

1D | -

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

" —2sin Asin B = cos(A + B)—cos(A - B)

[ZcosAcosB =cos(A +B)+cos(A -B)

—lx2cos{(n+l)x—(n+2)x}

—_

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

Question 11:
n g
X ) = —\E SN X

3n
—+X |—cos| ——x

Prove that cos[ y

m- @ www.studentbro.in
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Answer 11:

It is known that cosA —cosB = ——ZSin(A:B].sin( A_BJ

(B8]

~LH.S. = cos 3“+x)——cos(3—n—x]
\ 4 +
(37: ] [371: ] (3n ) [37t )
+ -X Z4X |= =
A 4 4 F 4 4
=-2sin .sin
2 l 2 l

Question 12:

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

Answer 12:
It is known that

> s <
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: : \ A— ; ) 1 -B
smA+smB=2sm(A:BJCOS(AqB). smA—smB=2c05[A+BJsm(u}
J

\ Fa

(S

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

= (sin 6x + sin 4x) (sin 6x — sin 4x)

. [ X +4dX 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= BCOS(A:B]COS(A;BJ. cosA—cosB=—25in( 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)
=| 2cos ~ cos > -2sin = sin >

= [2 cos 4x cos(-2x )][—2 sin4x sin(-2x )]

= [2 cos 4x cos 2x] [-2 sin 4x (-sin 2x)]

>[5 <
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= (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

. (2x+6x ) 2x-6x)] :
= [2 sin| ———— ][ ————————— —] |+ 2sin4x
\ /

[ . ) . (A+BY (A-B)
osin A+sin B =2sin |cos = |

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

"

2

cot4x[ .[5x+3x] [5x—3x]]
= 2sin = cos

sin 4x

' \
{ sinA+sinB = 2sin[ A : BJCOS[

cos4x \r. .
[ _ J[.’Zsmélxcos x|
sin4x
= 2 coS 4x cos x

R.H.S. = cot x (sin 5x - sin 3x)

sinx

[ sinA-sinB= Zcos( A : | Jsin

 COSX

[2cos4xsinx]
sin x

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

Question 16:

COs9x —cosSx

cosx{7 (5x+3x). (5){—3:\']}
- 2¢os sin
5 3
A

22

sin 2x

Prove that sin17x —sin3x

Answer 16:
It is known that

; +
cosA—cosBz—Zsm(A

Get More Learning Materials Here :
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COs9x —cosS5x
sinl7x —sin 3x

. (9x+5x) ’ [9x—5x)
—2sin .sin
5 ~

-

~LH.S =

-—

- (l7x+3x] . (l?x—3xv)
2cos .Ssin
2 T 2

—~2sin 7x.sin 2x

2cosl0x.sin 7x
sin 2x

cos 10x
= R.HS.
Question 17:

sSinSx +sin3x
Prove that : = tan 4x
COS5X +cos 3x

Answer 17:

It is known that

B)cos(A;B). cosA +cosB = ZCOS[A:B)COS( A_B]

sin.fiwt-sinB:’_)sin(A+ ~

~

“~ “~

sSin 5x +sin3x
COSS5X +cos3x

B (5x+3x) [5x—3x)
2gin| =] Rl =
2 2

_, (5x+3x] (5x—3x]
= COS f .COS f

2sin4x.cosx

~L.H.S. =

2cos4dx.cosx
sin 4x

T cosdx
=tan4x = R.H.S.

> = | <
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Question 18:

Prove that Sme—smy

X — v
= tan Y
COSX +COS Yy 2

Answer 18:

It is known that

sinA-sinB = ?.cos(A B)sin(ﬂ]. cosA+cosB = 2005[

A+B] (A—B]
COS| —
2 2

~LH.S. = SINX —siny

COSX +COS Yy

ZCOS[ x+yJ_Sin(x—y)
_ 2 2
ZCOS(X:yJ.cos(x;y)
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Question 19:

sin X +sin 3x
COS X + CO0s 3X

= tan 2x

Prove that

Answer 19:
It is known that

sinA+sinB = 2sin[ +Bjcos(¥]. cosA+cosB = ZCOS[A:B]COS( A:B]

sin X +sin 3x
COS X +COs3x

ST <

Get More Learning Materials Here : & m @& www.studentbro.in



Question 20:

sin X —sin 3x ;
Prove that — — =2sInXx
Sin” X —CoS” X

Answer 20:
It is known that

sin

SinA—sinB=2COS(A+B) . [A—B

]. cos’ A—=sin’ A = cos 2A

- -

LHS. = SImXx-—Ssm 3x

sin® X —cos” X

2cos 2xsin(—x)

- C0S 2X
=—2x(—sinx)

=2sinx=R.HS.

Question 21:

cos4x + cos 3x + cos 2x
Prove that =cot3x

sin4x +sin 3x +sin 2x

Answer 21:

COsS4xX + cos3X +Ccos2x

L.H.S. =

sin4x +sin3x +sin 2x
ST I<
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_(_cos4x +€082X )+ €08 3x

(sindx +sin 2x )+ sin 3x

{Ax4+2x 4x-2x
2¢0s S 08| — + 083X

s 4x +2x 4x -2x
2sin = oS =

431N 3x

."\ + B 4'\ = B . . s J‘I\ + B 4"\ oy B
[ CoSA+cosB= 2cos( ; cos b sinA+sinB=2sin - cos =

2¢083X COSX + €08 3X

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

~sin3x(2cosx +1)

=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)

cot2xcotx —1

=c0txcot2x—|: ](cot 2x +cotx)

COt X + cot2x

|: cot(A +B)= cot AcotB— 1:|
COtA +cotB

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

Question 23:

4tanx(l—tan3 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)
2 tan 2x
1 —tan”® (2x)

,)( ”tan\ J
1 —tan” x

1 ( 2tan X
l—tan

4 tan X
I —tan- x

4 tan” X

1— 5
(1 —tan~ x)‘
4 tan X
_ 1 —tan- x
(l — tan— x): — 4 tan- x

(l —tan- .\'):

4 tan x(l — tan- x)

(I —tan- x): —d4tan- x

4 tan x(l — tan- \)

l+tan'*x—2tan“ x—4tan- x

4 tan _\-(l—-tan:X) =R HS

1 —6tan” x+ tan” x
STHIX
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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 cos A]
=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.

18
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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:
tan x = ﬁ
G, I \

; T — 4r T\ T ~

It is known that tan — = \/-» and tan‘ — ’-—- tanl T+— \: tan — = \/;
2 2 ) \ 2 ) 2
T 4n

Therefore, the principal solutions are x = ;and T

T
Now, tan x = tan 5

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

L n o
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 ¢ 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 = Zmrir. where n € 7
2
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Therefore, the general solution is x=2nn

I+
WA

, WhereneZ

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(rt—»é]=—cot6 =—3 alldcot(Zn—6J= —cot—=—3

6
. Sn - 11w -
ie.. cot——=—/3 andcot— =—/3
6 6
Therefore, the principal solutions are X = S—Tt and m
6 6
Sn
Now. cotx =cot—
Sn |
= 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

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

Answer 4:
cosec X = =2

It is known that
cosccE =2

6
( \ (

\
. T T n T
s.cosec| T+ |= —cosec— =-2 and cnsec| 27— J= —COSec 7 =-2

\ 6) 6 \ 6

. n lIx
1e., cosec o =-2 and cosec ¥} =-2

o . in 11z
Therefore, the principal solutions are x = — and — .
6 6
Now, cosecx =cosec
: o AT |
= SIN X = SINn— COSECX = —
6 sin x

=>X= mt+(—l)"%t. where n€ Z

. . n I
Therefore, the general solution is X =nm+ (1)
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Question 5:
Find the general solution of the equation  €084X = €08 2X

Answer 5:
cos4dx =cos2x

= cosd4x—cos2x =10

. (4x+2x) . (4x—-2Xx
:—ZSm[%)sm(%]zﬂ

S CORCy)

= sin3xsinx =1(

=sin3x=0 or sinx =10

L3x=nw or x=nm. wherene Z
nm 2

=5¥= T 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

3X+X 3x-X A+B A-B
— . cos[ —5— |[cos| —5— [-cos2x =0 | cos A+cosB=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
& D
4 T " n
:>x=(-n+l): or Xx=2nm*+—, whereneZ
‘ 2

>+ 1<
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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)%t- where ne Z

2sinx+1=0

. ] o ( n] : ( T . In
= sinx =—=—sin—=sin| t+— |=sin| ®+— |=sin—
2 6 6 : 6 6

n 4
= x=nn+(-1) el where n e Z

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

>[5 <
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Question 8:
Find the general solution of the equation sec” 2x =1 - tan 2x

Answer 8:

sec” 2x =1 —tan 2x

= 1+tan’ 2x = 1—tan2x
= tan’ 2x +tan 2x =0
= tan 2x(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 1 3
= tan2xXx=—-l=—tan—=tan| n—— |=tan —
4 4 4

3n
= 2x=nn +—. wherene”Z

nrm 3n
=y Ri= o + —8~ where ne Z

-

. nm nt 3%
Therefore, the general solution is 5 or 5 + ' ne”Z

— -

> <
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Question 9:
Find the general solution of the equation

Answer 9:
sinX +sin3x+sins5x =0

(sinx+sinSx)+sin3x =0

5\ X ; %
= | 2sin f +sm.ax=0

= 2sin3x cos(- _\)+sm 3x=0
= 2sin3xcos 2x +sm3x =0
= sin3x(2cos2x+1)=0

=sin3x=0 or 2cos2x+1=0

Now. sin3x=0=3x=nn whereneZ

) nm
ie.. X=—, whereneZ

2¢c082x+1=0

x -1 n T
:>cos.-.x=7=-cos;=cos T——

— -~ e

2n
= C0S2X = COS—

=

2n
= 2x=2nn+—. whereneZ

o

T
= x=nnt—, whereneZ

-~

SiNX +sin3x+sindx =0

[sin A+4smB= 23in(

nm n ;
Therefore, the general solution is ? or "’Ti? nez

> 7 1<
Get More Learning Materials Here : & m

A+B) (A-B)]
= |cos| ———
2 2

@‘g www.studentbro.in



Mathematics

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

Miscellaneous Exercise on chapter 3

Question 1:

P that: "C()Sir-cm-g—n+co‘;3—n+co~;5—n—0
rove that: 2008708+ cos o cos

Answer 1:
L.H.S
3n
2cos—cos—+cosf+cos—
3 13 3 3
3t S5n in 5n
n 9 EREER N EE x+y) (x-y
=2¢08—C0s — +2 08| ——= [cos| =— COSX +cosy =2¢0s| —= [cos| —
13 13 2 2 2 2
In 4n -
=2C08—C0S—+2¢08—CO8| —
3 13 13 13
4n s

T In
2¢08—C0S—+2C08— 08—

13 13 13 13

T On 41
=2¢cos— cos—+cm—

97t 47: 9_rt E 4n

=2c0s—| 2¢cos cos| 2=

2¢0s -

7:
-COS—
76

s
2

> 1<
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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
. . . Y Y
= SIN3XSINX +SIN" X +COSIXCOSX —COS™ X
= C0S 3X COS X +sin 3x sin X —(cos2 X —sin’ x)

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

Question 3:

Prove that: (cosx+cosy) +(sinx—siny) =4cos 5
Answer 3:
LH.S. = (cosx+cosy y +(sin x —sin _\,-'):

) b . A - p) . .
=C08 X+ C0S" ¥+ 208X COSY+Sin” X+sin” y—2sinXxsiny
2 .« 2 2 . 2 . .
= (cos” x +sin” x)+(cos” y +sin’ y)+2(cos x cos y —sin xsin y)

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

=2[|+cos(x+_\ ]
»f X+V >
:2{l+2cos'( 7' ]—I] [cosZAzlcos’A—l]
£ \
2 X+
=4 cos” > ]=R.IIS
\ 2 J
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Question 4:

Prove that:  (cosx-cos y): +(sin x —sin _v): =4sin? 22

Answer 4:

L.H.S.

=  (cosx—cos y)2 +(sinx —siny )2

=¢0s’ X+¢0s” y—2cosXcosy+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)=C08ACOSB+SiIlASill B]
=2[l—cos(x—_\')]

:2[1-{1-2sin1(";-‘"]” [cos2A =1-2sin* A]

>[5 <
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Question 5:

Prove that: SINX +8in3X+sin3x+sin 7x =4 cos x cos 2x sin4x

Answer 5:

sinA+sinB= Isin[
It is known that

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

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

. X = 5x
=2sIn 008
2

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

X 4+ 5%

=2sin3xcos2x+2sin5x cos 2x

= 2¢0s2x[sin3x +sin Sx]

- (3x+5x] (3.\{—5:{}
5in .COS
2 2

=2co0s2x| 2

= 2cos2x

:Esin 4x *cus(—xj]

=4cos2xsindxcosx = R.HS.

A+B) [A—B]
08
2 2

J .[3x+7x] (3x—7x}
+2sIn COs
2 2
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Question 6:

Prove that: (sin 7x +sin 5x ) + (sin 9x + sin 3x)

= tan 6x
(cos7x +cos 5x)+(cos9x + cos 3x)

Answer 6:

It is known that

sinA+sinB = 2sin(A:B).cos(i\;—B—)~ cosA+cosB= 3COS[§—?J-W{A;B)

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

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

[ (7x+5x 7\'—5&1— [ (9x+3x 0x —3x
2sin > LC0S +|2sIn - 0S8 >

\
7\+5\ Tx - 5\ [ Ox +3x Ox - 3x
2¢08 -COS +| 2¢o8 €08
\ \ ;

h

2s5in6x - cos x] + [Zsin Ox -cos3x]

i2cos()x *C0S .\'] +[2c056.\' -cos3x]

_ 2sin6x [cosx +cos3x]

"~ 2c0s6x [cosx+cos3x]

tan 6x
R.H.S.
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Question 7:

. ; : : X  3x
Prove that:  sin3x +sin2x —sinx =4smxcos;cosT

Answer 7:

L.H.S. = Sin3X+sin2X —sin X

=sin3x +(sin 2x sinx)

pe

=smn3x+| 2

=sIn3x +

~CO0S

[
( 3x
2¢08
\

2

e
/_ﬁ

. 2x — \ [ A+
. ]sm[" x ‘] [sinA—sinBz?.cosLA B\sin(
2 2 J

12|~
\_J"/
| I

X
-sm3\+"cos—sm—

3x

= "sm—- cos——+ "cos—-sm;;

3x

p (3\
sin

\ —

]+sin
7

n-

X5 S

[sin 2A =2smnA-cos B]

‘ X

5

\ -

3x\+ X ) 3x) (x
3\ (N2 5,’ FPEY) A+B) (A-B)
=2co0s| — || 2sIn FCOS ¢ } mn‘\mmB—"sm‘ cos —I
2 2 2 \ 2 2. )
3x X
=2cos(T]’sm\cos(—
\ 2 \ 2
\
X 3x
=4smxcos(— Cos| — ‘zR.H.S.
\ 2 2
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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 Zex<m
2

s~

T
= —< <
4

19| =
oA

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

- -

are lies in first quadrant.

5 4
Itis given that tanx=——.
D

—4]3 16 25

sec’ x = l+tan” x = l+{— =l+—=""
~

3 9
” 9
cos’ x =—
25
3
:>cos.\'=i—s—

As x is in quadrant II, cosx is negative.

>T 7 1<
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-3
COS X = ——
O 5

.
MNow, cosxy =2cos” > —1

:b-—=2(:us:'—r—l
5 2

X :
2 5 ilhaias

[ co

i
|

is positiw.-'ej|

- -
©sin= is posmve]

ﬁ, _\/_5_ and 2
5 5
> T s <
Covcnre €3
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Question 9:

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

-

Answer 9:
Here, x is in quadrant III.

. T
16, 5TT 25 e e
~

o

. .
—_—— L — <L —
2 2 4
. X
X X are negative, where MHE
Therefore, cos—  and tan > as is positive.

| —
'

It is given that cosx =~

=
3

=%
cosx=1-2sin" —
2
oy 1—cosx
= sin” — =
2 2
1 1 ,
;X 3 3 3 2
= sin” —= = N, R
2 2 54 2 3
:_>sm—=\/: " sin— is positive
—_ > | A
. x 2 B e
SN — = ——=X == = —
2 i3 A3 3
Now

12

Cos X = 2¢0s

>[5 <
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= C0s —=

) 5] 5
1+ —- : -
X l+cosx 3 3

TR 2

~J
2
[ 3SR VS

X | X ; ;
= cos— =~ cos; is negative

<

&

Si& S

n,

-
o | A
l
N
|
)

...
e
=1

2 |~

I
|
Il

!
Lo
o)
w
2 ~
N
[ 1
[vey
p S

X X X 6 - 3 B d \/;
Thus, the respective values of ~ S, COS~ and tan; are '*Jﬂ *3**. and —v2

Question 10:

) & X X X ; 1 .
Find sin—, oS and tzm; for smx=z , X in quadrant II

Answer 10:
Here, x is in quadrant II.

. T
e, —<X<T
2

T X =«
D>—<—<—
4 2 2
. X X X
Therefore, $In —,cos — tan — -
2 2, 2 are all positive.

>T o 1<
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g 3 § 1
It is given that sinx = T

cos’ X =1—sin’ x =]——(l) =1

4
:COSX=—%

1 _1s
16 16

[cos x is negative in quadrant II]

T -
oX _ l—cosx ( 4 J_4+\/15

8

R | S oys
[ sm? 1S pOSIthE]

Get More Learning Materials Here :
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8+ 2415

. X
tanfzSlnz i = /8+2415
- cos’: 8-3\/3\ \/8-3\/E

4

8+2415 8+2415

— X
\/8-2\/5 8+ 2415

4

(8“‘2‘/'—5-). _ §+2415 T

64 -60 2

X X X
Thus, the respective values of SIN 7, 05 and tan;

+205  (8-2\15

4 1

are

and 4+\/G

> = | <
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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 = T,we have
4 24 +30° 18" 576+900-324 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
o187 +242-30° 3244576-900 _ 0 _
oSt =T 18x24 864 864
Question 2:
In any triangle ABC,if a = 18,b = 24, ¢ = 30, find: cos A, cos B, cos C.
Answer 2:
. . b? + c? — 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—(—) = ’1——: /—:—
sin cos 5 7% E=T
sl £ a? + b? — c? .
and using cosC = >ab , we ge
C__182+242—302_324+576—900_ 0
R ="Zx1Bx28 864 864

sinC=+v1—-cos2C=1-(02=VI—-0=Vi=1

Question 3:

ars_cos(i52)

nC
Sln2

For any triangle ABC, prove that:
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Answer 3:

a+b
LHS =
c
_ksinA+ksinB [ U b _ ¢ —k]
- ksinC sing sinA smB_sinC_
. . . A+B_ A-B
k(sinA +sinB) 2sin 7 C0S—> . . . A+B A-B
= : = - [ sinA + sinB = 2sin cos ]
ksinC sinC 2
2sin(90— )COSA%B A+B C 6 0
= v ———=90°—- - and sinf = 2sin—cos ]
2si C C 2 2 2 2
sin=cos=
2 2
c A—B CS(A—B)
_coszcos 7 o 5 -
G C . C
51n2cos2 sin
Question 4:
. (A—B
. ass_sn(459)
For any triangle ABC, prove that: = C
¢ cos=
2
Answer 4:
a—>b
LHS =
c
__ksinA—ksinB [U a b ¢ _]
- ksinC BE Sna sinA smB_sinC_
A+B . A—B
k(sinA —sinB) 2cos 7 Sin— . . A+B A-B
= . = - [ sin4 —sinB = 2 cos sin ]
ksinC sinC 2
2cos(90 )sm# A+B C 6 6
= v —— =90°— - andsinf = 2sin—cos ]
2si C C 2 2 2 2
sin= cos=
2 2
. C . A—B in(A—B)
=sm251n Vi =s 5 — RHS
. O € C
sinzcos> cos
Question 5:
. . B—-C b—-c A
For any triangle ABC, prove that: sin 2 2 cosi
Answer 5:
b—c A
RHS = cos—
2
__ksinB —ksinC A U a b c =k
- ksinA COSZ [ smg nA smB smC_]
. . B+C . B-C
_ k(sinB —sinC) A_ZCOs 7 sSin—; A [ il = A+B . A—B]
= e cosz— —Fi cos2 . sin sinB = 2 cos sin >
—————————
2
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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? T A_b2+cz—a2
¢ 2ab ¢ 2ac " Usingcosa = 2bc
a?+b%?—c? a’?+c?-h? a?+b%?—c?—a%?—c?+h?
=qa —_ ='a
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—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
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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
For any triangle ABC, prove that: (b + c) cos

Answer 9:

B+C
LHS = (b + ¢) cos >

B: 4.
= (ksinB + k sinC) cos

. . B+C
= k(sinB + sinC) cos

—k(Z _B+C B—C) B+C
= sin > cos 2 0S >
—2k'(90 A) 2= (90 A)
= 2k sin 2 cos 2 cos >
_ 2k A B—-C A
= coszcos > sm2

B-C
= ksinAcos
=acos _ = RHS

Question 10:

B-C
= acos
["U' a b ¢
' SmgsinA_sinB_sinC_
A+B

[ sin4 —sinB = 2 cos > sin
[__A+B_900 C]
“ 2

s
. SanCOS2 = sin

For any triangle ABC, prove that: a cos A+ bcos B + ccosC = 2asinBsinC

Answer 10:
LHS =acosA+ bcosB +ccosC

=ksinAcosA + ksinB cosB + ksinC cos C [ Using

b (&

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

=—(sin24 +sin2B + 2sin C cos ()

TN AN AN &

A+B
[2sin(A + B) cos(A — B) + 2sinC cos C] [ sinA + sinB = 2sin

[2sin(180 — C) cos(A — B) + 2sinC cos C]

[~ A+B=180°—C]

=§[25inCcos(A —B) +2sinC cosC] = ksinC [cos(4 — B) + cosC]

= ksinC [cos(A — B) + cos{180 — (A + B)}]

= ksinC [cos(A — B) — cos(A + B)]
= ksinC [2sinAsinB]

[+A+B+C=180°]

[+ cos(A— B) — cos(A + B) = 2sinAsinB ]

cos

4

A—-B
2

sin A = sinB = sinC k]

A-B
2

= 2asinBsin C = RHS [“ksinA=a]
—_———
4
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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 ) [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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