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Mathematics

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

Exercise 3.1
Question 1:

Find the radian measures corresponding to the following degree
measures:

(i) 25° (ii) - 47° 30' (iii) 240° (iv) 520°
Answer 1:

(i) 25°
We know that 180° = n radian

5 25%= ST x 25 radian = 5—7[ radian
180 36

(ii)-47° 30'

1
-47° 30" 475

-05
= EN dearee

Since 180° = n radian

-9 5

X -19 ; Q)
7t radian = —— radian
] 7 O

degrcc=i><(——95] radian =[ =19
180 | 2 3

36x

-

So=47° 30'= %;n radian @
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(iii) 240°
We know that 180° = n radian

.. 240° = F 240 radian = %n radian

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

,
o= S x 520 radian = -677[ radian

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

(Usen=2—2)
-

.. 11 . St | Tn
(i) & (ii) -4 (iir) Ky (iv) o
Answer 2:

11

® i > <

We know that nm radian = 180° @
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11 . 180 11 45x11
/. — radain =—x— degree = degree
16 n 16 nx4
45x11x7 315
=———— degree=—— degree
22x4 8
3
=39= degree
3 g
=39°+3X60 min utes [I°=60']

| .
=39°+ 22'+5 min utes

=39°22'30" [1'=60"]
(ii) -4
We know that n radian = 180°
180x7(—4
—4 radian =@x(—4) degree =——x72( ) deg ree
Pl &

-252
= "|5|"O degree = —229-ll—l degree

— 7790 160

min utes [1°=60 ]
. .
=-229°+5 +ﬁ min utes

=-229°5'27" [1'=60"]

Sm

(iii) 3 @

We know that n radian = 180° @

5Tﬂradian B X %— degree =300° 6\'(0 Cb_

n
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(iv)

We know that n radian = 180°

Eradizm =ﬁ0><7—7t =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
- Number of revolutions made by the wheel in 1 second = Eﬂ)
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.

22
(Use J't=-——-]
; 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

0=—
I

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

22 - 180 22 180x7x22
=m radian = —x—— degree = ———— degree

100 22x100

129 [1°=60']

2 3
=—— degree=12— degree =12°36"
TR 5D

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 = El 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.

radian

v")l:;t

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

L
=
= _

X _ A8 R 20K

3 20 3

cm

Thus, the length of the minor arc of the chord is ZOT’I 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 ri, while let an arc of

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

Now, 60°= 1; radian and 75° = f—f 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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(9=-[-or1=r¢9
#
1='—-and1—r35n
2
K. TR
= —— ==
3 12
)
=>n=-=
4
=>-1==
no 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) 15 cm (ifi) 21 cm

Answer 7:

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 0:1
It is given that r = 75 cm g

(i) Here, I = 10 cm
(9=m radian =% radian @

75 O
(ii) Here,/ =15cm 60 c}'\

0=% radian =% radian é% Q
(iii) Here, / =21 cm \’ cb'

= % radian = —2—75— radian Q% &Q
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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:

COS X =——

sin® x+cos’ x =1

—=sinx=1—cos’ x

— ( IJ
=sin"x=1—| ——

2

. 2 1 3

=sin“x=1——==—

4 4
:>sinx=i§

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

e 93
| | 2
[Q;]J g
aneo Sy L2 g o
o [ﬁé) 3 %\(&%
S : Q &Q

tanxz—ﬁ . O
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Question 2: 3
Find the values of other five trigonometric functions if sinx=§ , X lies in

second quadrant.

sin x+cos’ x =1

> . >
== cos  x=1—sin" x

i 3y
=>cos’x=l—(—-)

5
= 9
== cos " x=1———
25
> 16
= COS$ X = —
25

4
= COSXx =% —

-~

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

4
SLCOSXY = -

tan x =

WO
fi,'li & (( 24]] i ‘% eb\} C}\

(%
cotxy = larllx =—% %\ %-
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Question 3:
Find the values of other five trigonometric functions if cotx=% , X lies in
third quadrant.

Answer 3:
cotx =—
4
1 1 4
tanx=——=——F=—
cot x (3) 3
4

6 5
—=>1+—=sec” x
9
25 3
— —=S8Se€C™ x
9
== secx = ié
3
Since x lies in the 3™ quadrant, the value of sec x will be negative.

. 5
S.secx =——
3
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Question 4:
Find the values of other five trigonometric functions if secx=? , X lies

in fourth quadrant.

Answer 4:
13
SeCcxy = ——
1 1 5
COS¥X=——=——-—=

secx (13] 13
5

.5 2
sin~x+cos x=1

- > .
= sin"x=1—-cos™ x

»

- (5]
=sin“x=1—| —

13
. 2 25 144
=sin" x=l-—=—
169 169
. 12
=sinx=+t—
13
Since x lies in the 4% quadrant, the value of sin x will be negative.
2 12
SSmx=—-——
1 13
cosecx = = =—-—
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Question 5:
Find the values of other five trigonometric functions if tanx=-% , X lies
in second quadrant.

Answer 5:

tanx = ——
cotx = = — = ———

tanx _ 3 5
12

» >
l+tan- x =sec™ x

25 5
= ]l4+——=sec x
144

2

169
—> ——=8ec X
144

13
=secx=*—

12
Since x lies in the 2" quadrant, the value of sec x will be negative.
13
nSeC X = = e
12
1 12
cosx = = =——
secx 13 13
12
sinx
tanx =

. 2 0 . O
i [—IEJ @b (OC}'\
:sinx:(—-%]x(—:—;):i K@ QK

13 (b
cosecx = Sill'l . =%=? %\ %-
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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°.

- |
" IO ) 01 48 = cin 456 =
2.5in 765° = sin (2x360°+45°) = sin 45 %

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 manJt Q)

Answer 8: @
It is known that the values of tan x repeat after an interval of n or 180°. &@ Q

tanlng=tan6%7t=tan(6n+%)=tan§=tan60°=\/.‘: Q &Q
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Question 9:
Find the value of the trigonometric function sin(—%’f)

Answer 9:
It is known that the values of sin x repeat after an interval of 2n or 360°.

sin(—“—nJ= Sin(—m+2x2n)=sin(£)=£
3 3 3 2

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

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

15n 15n i
Scot| ——— |=cot| ———+4n |=cot—=1
4 4 4
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Mathematics

(Chapter — 3) (Trigonometric Functions)

(Class - XI)
Exercise 3.3
Question 1:
. 2T R W 1
SIN"—+COo8™ ——tan~ — = ——
6 3 4 2
Answer 1:
. 2 - T s T
L.H.S. = S§In~ —+C0s$™ — —tan~ —
6 3 4
R S 48 (o
z)+3)-0
|
_.—+.._-]__l
4 4 2
=R:H:S.
Question 2:
P that 2%in2£+coseczlt-co52£—z
rove tha s P - ==5
Answer 2:
L.H.S. = 25in2§+coseclﬁc052£
6 6 3
2(5) reose(=+3)(5)
=2l —| +cosec’| m+— || —
2 6/\2
|
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Question 3:

Prove that cot® =+ cos ecs—n- +3tan* L =6
6 6 6

Answer 3:

-

5T St
L.H.S. = cot‘g+cosec?+3tan‘

u
6
2 1Y
= \/3 +cosec(n—£]+3(—)
( ) 6 \/g
=3-|~cosec3t-+3xl
6 3

=34+2+1=6
=R.HS

Question 4:
Prove that  2sin> %" +2cos® =4 2sec? g =10

Answer 4:

. 2 3m - T 2 T
L.H.S = 25m27+2cos'-4—+2sec‘—-
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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]

-(H2HE)E)
_\3 L] _V3+1
22 22 22 {er{b

(i) tan 15° = tan (45° - 30°) c:)\(b L
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tan 45° — tan 30° tan x — tan y
T 1+ tan45°tan 30° [tan E=7)= | + tan x tan \]
. V31
. 3 =\/\_/5
1 3+1
1 ) B
o1 (BA) 541-24
sk (Ba)(5-1) (B) =)
=4:2\/§=,_\/—

Question 6:

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

Answer 6:

={cos{[;_x}(g—y)}*"“ﬂ%—x}(%—y)}]
el (3o oo () (2]

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

wetfer{(3)- (3] S
=c:)s|:§—(x+y)] &('g Q
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Prove that:
n
tan(-

Answer 7:

It is known that

4_x)—

+X
)_[lﬂanx

| —tan x

Jz

tan(A+B)= tan A +tan B N tan(A—B)= tan A —tan B
|-tan Atan B |+tan Atan B
/ A
tan%ﬂanx

L.H.S. =

tan(—+x) l—tan%tanx

\
2

4
) tan——tan x
4

| +tan X

;_(l—tanx)_(lﬂanx

\—(l-tanx)— 1-tanx
|+ tan x

T
|+ tan ~ tan x
4 ),

) =R.HS.

\

>[5 ] <


http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/ mm Wondershare

PDFelement

Remove Watermark g

Question 8:

COS{ T+ X )COS|—X
Prove that ( ) (%)

sin(m —x)cos(%+x)

N
=cot™ x

Answer 8:

cos(m+x)cos(-x)
sin(m — x)cos(%+ xj

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

LHS.=

2
~c0os” X
—sin’ x

=cot’ x
=R.HS.

Question 9:

cos(3—n+x]cos(2n +x)[cot(z—’E - xJ+cot (2m +x)] =1
2 2

Answer 9:

L.H.S. = cos[3—n+x)cos(2n +x)[col(3—n-x]+col (2= +.r)]
) 5

= sinxcos x[tan x +cot x|

g SINX COSX
=SIin xCcos x( + J

COsSX Ssinx

- (sinxcosx)[sm,- ool B x] &(0 Q
SINXCOSXY @
=1=RHS. %\'
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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

1| -

[ 2sin(n+1)xsin(n+2)x +2cos(n+1)xcos(n+2)x |
[cos{(nﬂ)x —(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)
2cos AcosB =cos(A +B)+cos(A-B)

1| -

%x 2cos{(n+1)x—(n+2)x|

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

Question 11:

<
: O
Prove that cos(%+x)—cos(3§—x)=—ﬁsinx 60
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Answer 11:

It is known that cosA —cosB = —ZSin(A:B),sin( A;B)

n- e

4
~L.H.S. = COS 3—n+X]—COS(3—n—XJ
L 4 4

Cronp o) () (32

LT,
=-2sIin—sin x
4

| .
=-2x——XSinX

2
=—J2sinx

=R.HS.

Prove that sinZ2 6x - sin? 4x = sin 2x sin 10x

Question 12:
O ‘\0
> >

Answer 12: (&% Q
It is known that 6\'
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sinA+sinB=25in(A;B]cos(A;BJ. sinA—sinB=ZCOS(A:B)sin[A;B]

- L.H.S. = sin26x - sin24x

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

C(6x+4x)  [6x-4x (6x+4x ) |, [ 6x-4x
=| 2sin cos 2¢08 .8in
2 2 2 2

= (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(Aq B). cosA—cosB:—25in(———A;B)sin[A;B)

. — 2 -_— 2
~ L.H.S. = cos? 2x - cos? 6x bo .Q

= (cos 2x + cos 6x) (cos 2x — 6x)

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

=[2c054x c<>s(—2x)][-2sin 4x sin(—2.\')] 6
= [2 cos 4x cos 2x] [-2 sin 4x (-sin 2x)] OQ &Q

ST WY
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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

=|:25in(2x+6x)[2x—6x )]+2sin4x
2 2
|: sin A+sinB =2$in( 2 : B]COS[L_)BJ]

= 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) (&% Q

STwI<

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

cotdx| . [5x+3x] [5x—3xJ
=— 2sin cos
sin 4x 2 2
A+BJ (A—BH
cos| =——
2 2

J[?.sin 4x cos x|

[ sinA+sinB= 2$in(

(cos4x
sin4x

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

cosx| ., (5x+3x). (5x-3x)
== 2¢os sin

sinx 2 2
['.'sinA—sinB=2cos(A:B]sin(A;BJ]

_ COSX
sin x

[2cos4xsinx]

= 2 cos 4x. Ccos x
L.H.S. = R.H.S.

Question 16:

CcOs9x —cosS5x sin2x

Prove that sinl7x —sin3x a

cosl0x

Answer 16:
It is known that

cosA—-cosB= —2sin(A

STaI<

mm Wondershare
PDFelement
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+B)sin(A;B]. sinA-sinB=ZCos(A+
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cos9x —cosSx

~L.H.S =
sinl7x —sin 3x
z (9x+5xJ . (9x—5x)
—2sin : -Sin
(l7x+3x] . (l?x—3x]
2cos .SIn
2 2
B —2sin 7x.sin 2x
2cosl0x.sin 7x
o sin 2x
cos 10x
=R.HS.
Question 17:

Prove that : sin 5x +sin3x oo
COSS5X +cos 3x

Answer 17:

It is known that

sinA+smmB = 2sin(A;B)cos(A;B). cosA+cosB = ZCOS(A;B]COS(AT—B)

sin 5x 4+ sin 3x
~LH.S. = cosSX + cos3x

- 23in(¥).cos[¥] 0 . O
- 2cos(§%3—x).cos(5—x%3—x) ggb c’)\\'
_ 2sin4x.cosx

XIN

2cos4x.cosx

_ sin 4x %
4
e SE
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Question 18:

Prove that ~——— 03 — g XY

COSX +COs Yy

Answer 18:
It is known that

simA-sinB= 2005( A:B )sin(AT_B), cosA+cosB= 2cos[AT+BJcos(AT_B)

sin X —siny
COS X +COS Yy

2cos[x+y}sin(£_y)
- 2 2
2cos(x+yJ.cos(x_y)
2 2

+L.H.S. =

—sin(X;)’) | O@
cos(x;y) 6606)\\'
=tan(x;y) K(b
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Question 19:

sSin X +sin 3x
COS X +COS 3X

Prove that = tan 2x

Answer 19:
It is known that

sinA+sinB = 25in[A;B)cos(A;B). cosA+cosB = ZCOS[A;B)COS(A;B]

sin X 4+ sin 3x
COS X +COs 3x

y (x+3x] [x—3x
2sin Ccos
_ 2 2
x+3XJ (x—}x
2c¢os oS
2 2

sin 2x
cos 2x
= tan 2x
=R.HS

+L.H.S. =
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Question 20:

sin X —sin 3x ;
Prove that — —=2sinXx
Sin” X —Ccos” X

Answer 20:
It is known that

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

sin X —sin 3x
sin® X —cos” X

5 (x+3x) ; (x—3x)
2¢cos sin

—C0s 2X
~ 2cos2xsin(-x)

~L.H.S. =

- COS 2X
—2x(—sin x)
2sinx = R.HS.

Question 21:

Prove that cos4x + cos 3x + cos 2x e-a 0 ,\\CJ
O3

sin4x +sin 3x +sin 2x @

Answer 21:

cos4x + cos3X + cos 2x Q% KQ

L.H.S. = sin4x +sin3x +sin 2x N O @
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(cos4x +c0s 2x ) +cos 3

(sin4x +5in 2x) +sin 3x

4x +2x 4x-2x )
2¢08 o8 + €08 3x
C(4x+2x 4x-2x\ .
2sin = oS +3s1n 3x

\ o - R e
[‘.'cosA+cosB=7cos[A:B cos[A’BJ, sinA+sinB=23in(A:B)cos(A7B”
2 2 2 2

~ 2¢083X COS X + €08 3X
25in3x cos X +sin 3x
c0s3x(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) 60 ‘\O

. Yor o~ gy
=cotxcot2x—["0[m\°0t'\ l](cot2x+cotx) K@ Q
COt X + cot 2x ,@
I:.._col(A_'_B):cotAcolB—le C)

cotA +cotB
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= cot x cot 2x - (cot 2x cot x - 1) = 1 = R.H.S.
uestion 23: -

Q 4tanx(l—tan'x)
Prove that tan4x = B n

I—6tan” X +tan” x
Answer 23:
It is known that. tan2A =—2 td"f\

I—tan” A

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

.,( -tan\
1 —tan® x

i ( 2 tan x o
1—tan” x

4 tan X
1—tan® x

—]_ 4tan >, 4
| (l——tan \)

4tan\
l—tan =

.:(l—tan \) — 4 tan” \]

(l —tan” \)-

—

4tan.\(l—tan x)

(l — tan- x)2 —4tan- X

4 tan x(l — tan> x)

l+tan*x —2tan“ x—4tan” x

4 tan x(l — tan” x)
- . 7 —RHS.
]l —6tan” X+ tan X

Remove Watermark
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Question 24:
Prove that: cos 4x = 1 - 8sin? x cos? x

Answer 24:

L.H.S. = cos 4x

= cos 2(2x)

=1 - 2 sin? 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 cos® A - 3 cos A]
=4[(2cos?2x-1)3-3(2cos?2x-1)[cos2x =2cos?x-1]

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

= 4 [8cosbx — 1 - 12 cos*x + 6 cos?x] — 6 cos?x + 3 60 .\Q®

= 32 cos®x — 4 - 48 cos*x + 24 cos? x - 6 cos’x + 3 Q)

= 32 cos®x - 48 cos*x + 18 K% Q&(b
cos2x - 1 = R.H.S. \(b %_
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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:
tanx =3
; T 4 s T
It is known that tan— =3 and tan[TJ = tan(n+:] =tan—=+3
3 3 3 3
T 4n
Therefore, the principal solutions are x = Eand —3—

T
Now, tanx = tan 3

T
= X =mt+§, wherene Z

. . T
Therefore, the general solution is x=mt+§, wherene Z

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

secx =2

. 7 Sw

It is known that sec—=2 and sec——= sec(Zn— =2
T
3

WA
w| A

)=SCC

S

w3

S

Therefore, the principal solutions are x=and . 60 . 0

T
Now, secx =sec ; @

bl 1
=> COS X = COS — secx =
5 [ cosx} ()
Nz Y
:x=2nn:t£.wherenel 6 Q
3 & &
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Therefore, the general solution is  x =2m1::t§ , WhereneZ

Question 3:

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

Answer 3:

cotx =—/3

; b1 ~
It is known that cot g = \/:

cot(n—EJ =—cot£=— 3 andcot(2n—£J=—cotE =_J§
6 6 6

6
. 5w 1l
ie. cot— =—3 andcot— =—3
6 6
Therefore, the principal solutions are X = -S_n and m
6 6
Sn '
Now. cotx =cot—
Sn |
—tanx = tan— cotx =
6 tan x

Sn
=X = n1t+?. where ne Z

¥ bo ’\\
Therefore, the general solution is X = N7+ i where ne Z O
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Question 4:
Find the general solution of cosec x = -2

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

14
cosec—=2
6

n i n T
S.cosec| T+ 6 =-—cosec 6 =~-2 and cosec| 2x—~ 6 =—coscc6 =2

- in llx
ie., cosec—=-2 and cosec—=-2
6 6
o _ Tr llx
Therefore, the principal solutions are x = —and — .
6 6
Tn
Now, cosecx =cosec—
6
. . Ix 1
= SIn X = SIn— COSEeCX = —
6 sin x

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

T
Therefore, the general solution is X = nm+ (—l)n % where ne Z 60 ‘\0
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Question 5:
Find the general solution of the equation  €0$4X = 082X

Answer 5:
cos4x =cos2x

= cosdx—cos2x =10

e R, T
:_ZSin(%#)sm(¥)=o

e

[ cosA—cosB=—2sin(A:B)sin(A—B]]

I~

= sin3xsinx =10

=sin3x=0 or sinx =10
m3x=nw or x=nm. wherene 7
nm
:sz or x =nmn, where ne 7
Question 6:
Find the general solution of the equation 083X +cosx—cos2x =0
Answer 6:

cos3Xx+cosx—cos2x =0

33X +X 3x =2 A+B A-B
:2cos( ‘:\)cos( ‘7 ‘)—cosz.\':O [cosA+cosB=2cos( : ]cos( - J:|

= 2¢0s2XCcosx —cos2x =0

t

= cos2x(2cosx—1)=0 74)
= cos2x =0 or  2cosx—1=0 0 ‘\0

: ] e
=cos2x =0 or COSX = — @

2

2. 2% =(2n+l)% or Cos X =cos§, where ne Z ,@ Q
< 2 %
. whereneZ Q% &Q

:>x=(2n+l)§ or x=2nm+

wlA
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Question 7:

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

Answer 7:

sin2x +cosx =0

= 2sinxcosXx+cosx =0

=>cosX(2sinx +1)=0

=cosx=0 or 2sinx+1=0

Now, cosx=0:>cosx=(2n+l)l;-. where ne Z

2sinx+1=0

. -1 e 2 n) . [ m . In
= sinx =—=—sin— =sin| n+— |=sin| T+— |=sin—
2 6 6 6 6

=

= K= mt+(—l)"7?n. where n & Z

|4 n T
Therefore, the general solution is (2n + I)E or nt+(-1) 2 neZ
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Question 8:
Find the general solution of the equation sec” 2x =1 —tan2x

Answer 8:

sec” 2x =1—tan2x

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

= tan2x =0 or tan2x+1=0

Now, tan2x =10
= tan2x =tan (0
= 2x=nn+0, wherene Z

nm
=x=—, where ne Z

tan2x+1=0

rLd b1 3n
:taan=—l=—tan—=tan(n——}=tan—
4 4 4
3n
= 2X =n% +:—. where ne Z
nim 3n
> X=— +—_, WhereneZ
2 8 O®
A
nm nt 3% @ CJ
Therefore, the general solutionis —~ or —~ +-_~, neZ K(b

2 2 8 &
N
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Question 9:
Find the general solution of the equation  Sin X +sin3x +sin5x =0

Answer 9:
sinX+sin3x+sin35x =0

(sinx +sin5x)+sin3x =0

o[ x+5x X = 5x ; . . ! B A-
:[2sm(\t \)cos(\ ﬁbk)]+5m3x=0 [smA+smB=25m(A: ]cos( ’B):I

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

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

=sin3x=0 or 2cos2x+1=0

Now, sin3x=0=3x=nn whereneZ
. nm
e, X= ? where ne Z

2c082x+1=0

—

T T
= C0s2X = =—cos§=cos G

9 3

2n
= c0s2X = cos-?

= % = Mni%n. wherene Z 60 .\O

=>x=nn:t§. wherene Z @

Therefore, the general solution is n—; or nnig, nez Q% &Q
ST Y
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Mathematics

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

Miscellaneous Exercise on chapter 3

Question 1:
Prove that: 7c0s‘~—n-co<&+cos3—n+cm5—n—0
rov BT e R T TR T
Answer 1:
L.H.S.
5 n 9 3n 5n
=2¢0S—C0S— +CO0S— + CO0S —
13 13 13 13
3n  5m it 5n

T O 2 3 2 2 X+y X—V
=2c05—cosF+2cos 13213 cos l")l" [cosx+cosy=2cos(—2-}—)cos( y):l

J J p

s On 4n -7
=2¢008—Cco0s—+2c0s—cCos| —
13 13 13 13

n_ 9n 4r =
=208 —C0S— +2C08 —COS—

13 13 13 13
i % [ On 4n
=200§—| cOS— +c0s —
13| 13 13
[ (9n, 4n) (9n_dn
T ~ ~ -~ -
=2cos—| 2cos| 1313 |gos| 1313 5 13

13 2 2
<
n: T 5n 60 :\\O
=2¢0s— Zcos—cos—] Q
T ki e

=2cos%x2x0xcosi—z (&‘b Q
3 2
Z0=RHS o b
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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 — COS X) COS X
. . s ) )
=8N 3XSINX +8in~ X +C0SIXCOSX —Cos™ X

=C0S3XCOSX +sin3xsinx —(cos2 X —sin’ x)

=c0s(3x = x) - cos 2x [cos(A~B)=cosAcosB-+sinAsinB ]
=08 2X — oS 2X

=0

= RH.S.

Question 3:

) ) 32 -\ < 2 X+Y
Prove that: (cosx+cosy) +(sinx—siny) =4cos 5
Answer 3:

LH.S. = (cosx+cosy) +(sinx—siny)’

=c0s” X+cos” y+ 208X cosy+sin’ X +sin’ y—2sin xsin y

= (vcosZ X +sin’ x)+(cos2 y +sin’ _v)+ 2(cosxcosy—sinxsiny)

=1+142cos(x+y) [cos(A +B) =(cos A cos B—sin Asin B)]

=2+2cos(x+Yy) 0 . O®
=2[l+cos(x+_v)] b c’},\

:2[l+2cosz(L?yJ—lj| [cosZA:ZooszA—l]

-

=4cosl(x;y)= R.HS. S
N\
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Question 4:

Prove that:  (cosx—cosy)’ +(sinx—siny)’ =4sin®> ; y

Answer 4:

L.H.S.

-

= (cosx—cosy) +(sinx-siny)
=c0s” X +¢0s” y—2¢0sXcosy +sin” X +sin’ y—2sinxsiny

=(cos® x +sin” x)+(cos® y +sin’ y)—2[cosxcosy+sinxsiny]
=l+l—2[cos(x-—y):| [cos(A—B):cosAcosB+si|1AsillB:|
=2|:1—cos(x—y)]

=2[1—{1-2sin1(%)” [cos2A =1-2sin* A ]

=4sin2[

A

Tl) —RHS.
2
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Question 5:

Prove that: SiN X +5in 3X +8in 53X +sin 7x = 4 cos X cos 2x sin 4x

A+B] [A—BJ
08| ——
2 2 )

JLH.S. = SinX+sin3x +sinSx +sin7x

Answer 5:

sinA+sinB= Zsin(
It is known that

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

[ x+5x X =5x o 3x+Tx Ix=Tx
:Esm[ J-cos[ ]+25|n( ]cns[ J
2 2 >~ /Y 2

= 2sin 3x cos(-2x )+ 2sin 5x cos(-2x)

=2sin3xcos2x 4+ 2sin 3x cos 2x

=2¢082x '_sin 3 +sin Sx]

=2c082X Esin(h;jx}—mg[?’x;ﬁx J]

= 2co0s 2x jlsin 4:-:{05(—}:}1

=4cos2xsindxcosx = R.HS. 60 C}
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Question 6:

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

Prove that: = tan 6X

(cos 7x +cos5x)+(cos 9x + cos3x)

Answer 6:
It is known that

s ALsinB =2Siﬂ(“\:BJ'COS[¥)’ cosA+cosB= ZCOS(A:B)-COS(A;B)

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

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

[ Tx+5x =5\ [ o [9x+3% 9x - 3x
ZSIH[ )-cos[ ) + ZSIH[ J-oos( ]
_ ! 2 QL \-2 ) \ 2 )]

T Mxa5x) (T8 M+3x)  (9x-3x
2¢08 -COS +{ 2¢08 €08
2 2 / 2 2

B [25in 6x-cosx]+[25in ().\'-cos3x]

B [2c0s6x-cos x| +[2cos6x-cos 3x]

~ 2sin 6x [cosx +c053x]

~ 2cos6x[cosx +cos3x] <&

= tan 6x | @
= R.H.S. %
B o

ST Y
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Question 7:

-~

: : : : X  3x
Prove that:  sin3x+sin2x —sinx =4sin X€0$ 08 =~
Answer 7:

L.H.S. = Sin3x+sin2x —sinx

=sin3x+(sin2x -sinx)

I A a Yo — .
=sin3x+ ?.cos("x:hJsin(“x xﬂ [sinA—sinBz?.cos(A:BJsin(A B

2 2 R

=sIn3x + 2cos(—x)sm(lﬂ
2 2

¢ 0 X
=sm3x+2cos7sm;

. 5 3x 3x . x
=28In =+ COS — + 2 COS — SN =
) 3 ) 2

- - -

(3]l
Bl

[sin 2A =2smnA-cos B]

)

mm Wondershare
PDFelement

.t 25“‘] :
|

{sillAJrsinB:Zsin(AJrB
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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.
- T
e —<x<nm
2
T X =
> - =< —
4 2 2

o X X X
Therefore, SIN-—-, COS-—- and tan —
2 2 2

-—

are lies in first quadrant.
I 4
It is given that tanx = ~3

5 5 —4Y 16 25
sec’x=Il+tan" x=1+| — | =1+

Y4 9 9
> 9
2008 X = —
25
3
—=>cosx=*x—
As x is in quadrant II, cosx is negative. @
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COs8 X = ——
[

x
Now, cosx = 2cos” > —1

e

5
= R e ~ itiv
COSE—NE " cos is positive

5

g 2 Y, .
= wosin_ s positive

b

. X X X
Thus, the respective values of Smi' COSE and tfmi are % ?5 and 2 %
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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.

: 37
e, T<X < —
2

T X 3rn
= —<— < —

2 2 4
5 X
X X are negative, where SmE
Therefore, COSE and taﬂg as is positive.
o R 1
It is given that cosx = -
» X
cosx =1-2sin” —
2
. 22X 1—cosx
=>sin" —=
2 2
1 1
¢ ek 2
= sin” —= = 27-3_-=
2 2 2 2 3
:sm—’i—fz— - sin> is positive
25 2 °P

cosx =2cos’ > -1
- S
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2 2 3
= oS~ = — ! [ cos—~ isn ative]
2~ iRy WO
I 3
COS = = — —m= X —r =
3 3 3
sin —
tan — = =£=—\/§
2 casX [;‘)
2 3
X X X NN L)
Thus, the respective values of 5"‘§~ °°S“2‘ and ““‘E are 3 g and ~2

Question 10:

. 2 X X X 3 1 .
Find s, o8 and tanE for sinx=-, xin quadrant II

Answer 10:

Here, x is in quadrant II.

T
e, —<X<=n
2

X

Therefore sin~,cos~ tan — %
PRERREEEY 2 are all positive. (& Q
S b
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¢ % i 1
It is given that sinx = e

coszx=l—sin2x=l—(l) =1_L=E

4 16 16
= cosx =—Y12
4 [cos x is negative in quadrant II]
l_{_Jls
sinz X = 1—cosx _ 4 )] 4415
2 2 2 8
= sin~ = s ) [ sin~ is positive]
2 8 2
44415 Xg
8 2
_[8+24/15
16
5 842415
4
V15
1+ ————
, X l+cosx 4 4-J15
cos” — = = =
2 2 2 8
=> coOs— = =ulo [ - cos> is positive]
2 8 2
4-415 2

ST Y
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sin —

1]
o0
+
12
=

tan—=

I

o = |t | P4
o= |
]

= ro =
B3
o0
|
[ 3%
=

COS —

8+2415 8+2415

= X
Js-zJG 8+2415
8+2\/E 2 o)
- ( ) =8+_\/E=4+\/i§

| 64-60 2

X X X
Thus, the respective values of 5"‘5- COSS and tan—

y \/8+2\/E’ \Is-z\/ﬁ’

4 1

and 4+\/B
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Mathematics
(Chapter - 3) (Trigonometric Functions)(Supplementary Exercise)
(Class 11)
Exercise 3.5
Question 1:
In any triangle ABC,ifa = 18,b = 24, ¢ = 30, find: cos 4, cos B, cos C.

Answer 1:
) ) b% + ¢2 —a?
Using cosine formula cosA = —Zpe ' We have
A= 242 4+ 302 — 18Z 576 + 900 — 324 1152 4
O =T 24%30 1440 1440 5
o . c?+a?—h?
Similarly, using cos B = e v have
e 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 18x28 864 864
Question 2:
In any triangle ABC,ifa = 18,b = 24, ¢ = 30, find: cos 4, cos B, cos C.
Answer 2:
. . b% + ¢? — a?
Using cosine formula cos4 = —pe YWe have
4 = 242 +30%2—-182 576 +900 — 324 \ 52 g4
cos 2x24%30 1440 1440
16
sinA =+1—cos?2A = - >
L . c?+a?—b?
Similarly, using cos B = o W have
g 302 +187 247 900+324—576 648 _3
OSE =T x30x18 1080 ~1080° 5
, 342 , 9 ’16 4
i = — z — — — —3 — — — e
sinB =+/1—cos?B 1 (5) 1 75 T
sl £ a® +b%—c? .
and using cosC = 2ab , we ge
6—182+242_302— 324+576—-900 0
R =TI xiBx2a 864 864

sinC=+y1-cos2C=/1-(02=v1I-0=v1=1

Question 3:

ars_cos(i52)

nE
Sll’lz

For any triangle ABC, prove that:
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Answer 3:
a+b
LHS = .
_ksinA+ksinB [ U b c —k]
- ksinC Sing sinA smB sinC
. A+B A-B
k(sinA +sinB) 2sin——cos—; i ) _A+B A-B
= : = - [ sinA + sinB = 2sin cos ]
ksinC sinC 2
25in(90—%)cosA%B A+B C 6 6
= v ——=90°—- = and sinf = 2sin—cos ]
25in£cos£ 2 2 2 2
2 2
cC A—-B cos(A_B)
_coszcos 7 _ ) p—
nCz0sC nC
sinzcos 7 sin
Question 4:
. —B
. ass_sn(459)
For any triangle ABC, prove that: = C
cos
Answer 4:
a—>b
LHS =
c
__ksinA—ksinB [ » b c —k]
- ksinC S Cia sinA smB sinC —
A+B . A—B
_ k(sinA—sinB) 2cos—5—sin— [ n ) R .A—B]
= sinC nC * sin sinB = 2 cos sin 2
2cos(90—%)sinA%B A+B C 6 6
= v —— =90° — - andsin @ = 2sin—cos ]
ZSingcos£ 2 2 2 2
2 2
o 1€ o A= .n(A—B)
_smzsm > =51 > — RHS
. C € C
sincos> cosx
Question 5:
. . B—-C b—-c A
For any triangle ABC, prove that: sin 7= cos>
Answer 5:
b—c A
RHS = cos—
2
_ksinB—ksinC A [U b —k]
=T ksina %2 TS SGnA TsinB  sinC
B+C . B—-C
_k(sinB—sinC) A 2 cos—5—sin— A [ kel A+B A—B] 6
= T cos5 = = cos7 [+ sin sinB = 2 cos sin— &
——— T =\ @
2 A\



http://cbs.wondershare.com/go.php?pid=5239&m=db

https://millionstar.godaddysites.com/

Remove Watermark

2cos(90—g)sinB;C A A+B ¢ 2] 2]
= Y cos> [ 7 = 90° — 3 andsinf = 2 sinEcosi]
2sin=cos=
27772
sinésinu B =i
=—2 2 _gn -— =LHS
sin
Question é6:
For any triangle ABC, prove that: a(b cos C — ccos B) = b? — ¢?
Answer 6:

LHS = a(b cos C — ccosB)

a2+ b%—c? a%+c? - b2 . b? + ¢ — a?
=alb -c ~ UsingcosA = ——

2ab 2ac 2bc
B a2 +b%2—c%2 a%+c%2-bp? B a% + b2 —c%2 —a? —c2 + b2
=4 2a 2a =4 2a
2(b% —c?
=a[¥]=b2—c2=RHS
2a
Question 7:

A
For any triangle ABC, prove that: a(cos C — cos B) = 2(b — ¢) cos? 5

Answer 7:
LHS = a(cos C — cos B)

B a?+b%—c? a% +c? —b? WU A_bz+cz—a2
i 2ab 2ac TENS T 2bc

[ca2 +cbh? — ¢3 — ba%? — bc? + b3]
=a

2abc
b =3 +b%c—bc*+a’c—a’h _(b—e)(b? +bc+c?) +be(b—c)—a*(b—c)

2, (20C g g, 220C,
b® + bc+ c* + be1a 2bc b*+c“—a
—(b—c)[ 2bc ]—(b—c) E+ 2bc
= (b—)[1 + cosA] + Usingcosd = & — %
= c cos : Usingcos A = e
A A
=2(b-c¢) coszz = RHS [ 1+ cosA= ZCOSZE]

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
kb a? + b% —c? a4+ c? —b? K
2ab - 2ac £ a b c b? + ¢? — a?
= 21 pZ— 2 21 o2 )2 w——=——=——=kand cosA=—b
kb(a i c )+<a +c )kc sinA sinB sinC 2bc
2ab 2ac
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a2+b2—cz_az+cz—b2) (az+b2—c2—a2—c2+b2
_ 2a 2a _ 2a _2(p%—h)
T (a?+b2—c?  a?+c2—b?\ (a?+b2—c2+at+c2—-bh%\  2(a?)
2a 2ac 2a
b2_C2
=———=RHS
a
Question 9:
. B+C B-C
For any triangle ABC, prove that: (b + ¢) cos =acos
Answer 9:
B+C
LHS = (b + ¢) cos >
= (ksinB + ksin C) cosomr— [U B —k]
=S SLeos v Using sinA~ sinB  sinC
. B+C
= k(sinB + sinC) cos
—k(Z _B+4C B—C) B+C [ A — sing NONA TR A—B]
= sin——cos— 0s > . sin sinB =2 cos——sin—;
—2k'(90 A) B-C (90 A) [__A+B_90° C]
= 2k sin 2cos 2 cos 2 TP 7
= 2k A B-C A
= 2kcos 5 cos——sin>
— 6 6
= k sin A cos [ 2 sin—cos— = sin 6]
2 2
=acos —_ = RHS

Question 10:

For any triangle ABC, prove that: a cosA + bcos B + ccosC = 2asinBsinC
Answer 10:

LHS =acosA+ bcosB +ccosC

) ) : . b c

=ksinAcosA + ksinB cosB + ksinC cosC [ Using A S B _sinC_k]

k
=§(25inAcosA+ZsinBcosB+25inCcosC)

k
=E(sin2A+sinZB+25inCcosC)

k . . . . . A+B A—-B
= —[2sin(4 + B) cos(A — B) + 2sinC cos C] ['-'smA+smB=251n cos— ]

2
k
5[231n(180 —C)cos(A—B)+ 2sinCcosC] [vA+B=180°—C]

k
= 5[2 sinC cos(A — B) + 2sinC cos C] = ksinC [cos(A — B) + cos (]

= ksinC [cos(4 — B) + cos{180 — (A + B)}] [+A+B+C=180°]
= ksinC [cos(A — B) — cos(A + B)]
= ksinC [2sinAsinB]
= 2asinBsin C = RHS

[+ cos(A— B) — cos(A + B) = 2sinAsinB ]
[“ksinA=a]
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Question 11:

cosA+cosB cosC a?+ b? + c?

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

+
a b (5

1/b%+c2—-q? 1(a% +c% — b2 +1 a2 + b2 — ¢ o qe b2 + c% — a2
_a 2bc Lr 2ac c 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? — c?) cotA + (c? — a?) cot B + (a? — b?) cotC = 0

Answer 12:
LHS = (b% — c¢?) cotA + (c? — a?) cot B + (a? — b?) cot C
=l — _ b2 cosC

sinC

Sind cT—a a
= R

- amA_smB_smC_k r A—b +c2—-a
“Using=g==—3—~¢ — = kandcosd = T
= [(b% = cA)(b? + c? — a?) + (c? — a®)(@% + c? — b?) + (a® — b?)(a? + b? — c?)]
kabc
= E[(M +b2c? — 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?)]
0) = 0 =RHS
kab ©=
Question 13:
? 2 &2 =2 az 2
For any triangle ABC, prove that: Sin24 + ——— B2 sin2B + sin2C =0
Answer 13:
2 _ Cz % —.a? a? — b?
LHS = sin24 + b7 sin2B + sin2C
b2 — 2 &2 g2 a? — b?
== ZsmAcosA+ b7 2sinBcosB + 2sinCcosC [+ sin24 = 2sinA cos 4]

c
B b% -2 . b% + c2 — a? c?—a? " a? 4+ ¢2 = p? a? — b2 " a? 4+ b2 = c?
- a? & 2bc * b? 2ac * c? ¢ 2ab

sinA sinB sinC
= b =T=kandcosA=

k [(bz—(:z)(bZ +c?2—a?) + (c?—a?)@ +c? - b?) + (a® — bH)(a? + b2 - ¢?)]

[ Using

= E[(b4 + b%c% — a?b? — b%c? — c* + c%a?) + (c2a? + ¢* — b%c? — a* — c%a? + a?b?) + (a* + a?b? — c%a?® — a?b?*—b

k
=—(0) = 0 =RHS
bc

b? + ¢% — a?
2bc

*+ b%c?)] &%
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