RD Sharma Solutions for Class 11 Maths Chapter 6 —
Graphs of Trigonometric Functions

EXERCISE 6.1

1. Sketch the graphs of the following functions:

Hfx)=2sinx,0<x<m

(ii) g (x) =3 sin (x — /4), 0 < x < 5n/4

(iii) h (x) =2 sin 3x, 0 <x < 2n/3

(iv) ¢ (x) =2 sin 2x-7n/3), 0 <x<7n/3

V)Y (x)=4sin3 (x—7/4),0<x<2n

(vi) 0 (x) =sin (x/2 -1/4),0<x<4n

(vii) u (x) =sin’x, 0<x<2xv (x)=[sinx|,0<x<2n

(viii) f(x)=2sintx, 0 <x <2

Solution:
() f(x)=2sinx,0<x<m

We know that g (x) = sin x is a periodic function with period .
So, f(x) =2 sin x is a periodic function with period . So, we will draw the graph of f (x)
= 2 sin x in-the interval [0, ]. The values of f (x) = 2 sin x at various points in [0, 7] are

listed in the following table:

X 0(A) /6 (B) | n/3 (C) /2 (D) [2#n/3(E) | 57/6 (F) |I1(G)
fx)=2_ 10 1 3=173 |2 V3=1.73| 1 0
sin X
The required curve is:
r s
3.
251 f(x) = 2sinx
D=(1.57,2)
2] N E=(209,1.73)
1.51 A C=(1.05,1.73)
y L F=(262 1)
B=(0.52,1) R
A _G=(3.14,0) 3
/2 m 32
(.51
L5
-2.

(i) g (x) =3 sin (x —1/4), 0 <x < 57/4
We know that if f (x) is a periodic function with period T, then f (ax + b) is periodic with
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period T/|al.

So, g (x) =3 sin (x - ©/4) is a periodic function with period . So, we will draw the graph
of g (x) = 3 sin (x - m/4) in the interval [0, Sn/4]. The values of g (x) = 3 sin (x - w/4) at
various points in [0, 5m/4] are listed in the following table:

X 0(A) /4 (B) | n/2 (C) 3n/4 (D) | n (E) 5n/4 (F)
g(x)=3 [-3A2=-1]0 32 = 3 32 = 0

sin (x- | 2.1 2.12 2.12

m/4)

The required curve is:

-

g(x) = 3sin(x - n/4)
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(iii) h (x) =2 sin 3x, 0 <x < 27/3

We know that g (x) = sin x is a periodic function with period 2.

So, h (x) = 2 sin 3x is a periodic function with period 2n/3. So, we will draw the graph of
h (x) = 2 sin 3x in the interval [0, 2n/3]. The values of h (x) = 2 sin 3x at various points in
[0, 2w/3] are listed in the following table:

X 0(A) /6 (B) /3 (C) /2 (D) 2n/3 (E)
h(x)=2sin |0 2 0 -2 0
3x

The required curve is:
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-,
51 .
h(x) = 2sin{3x)
4 L
3 <
B=(0.52,2)
2{ A
11/
A=10,0)| \ £=(1.05,0) s
/2 0 n/2 [E=(209,0) T 32
-1
29 A S
D=(1.57,-2)

LYV

S

(iv) 6 (x)=2sin (2x-7/3),0<x <7n/3

We know that if {(x) is a periodic function with period T, then f (ax + b) is periodic with
period T/|al.

So, ¢ (x) =2 sin (2x - w/3) is a periodic function with period n. So, we will draw the
graph of ¢ (X) = 2 sin (2x - w/3), in the interval [0, 7n/5]. The values of ¢ (x) = 2 sin (2x -
n/3), at various points in [0, 7n/5] are listed in the following table:

X 0(A) /6 (B) 27/3 (C) Tn/6 (D) Tn/5 (E)
d(x)=2sin |-V3=-1.73 |0 0 0 1.98
(2x - w/3)

The required curve is:
F 3
@(x) = 2sin(2x -1/3)

E={4.4, 1.98)
0 '\.

/B{052,0) N\ C{2.09,0) /D{3.67,0)

AT

- e
mi2 0 2 n

¥ae,-1.73)

V) Y(x)=4sin3(x—7/4),0<x<2n
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We know that if f(x) is a periodic function with period T, then f (ax + b) is periodic with
period T/|a|.

So, ¥ (x) =4 sin 3 (x — w/4) is a periodic function with period 2n. So, we will draw the
graph of ¥ (x) =4 sin 3 (x — 7/4) in the interval [0, 2x]. The values of ¥ (x) =4 sin 3 (x —
n/4) at various points in [0, 27t] are listed in the following table:

X 0(A) /4 (B) /2 (C) nt (D) 5n/4 (E) 2n (F)
¥(x)=4 |-2V2=- |0 2V2=282 |0 1.98 2\2=-
sin3 (x— |2.82 2.82
m/4)

The required curve is:
s

wix) = 4sin(3x - 3n/4)

2 (157, z.ﬁg

D314, 2.82)

? .
14
B10.79, 0) £(3.93 0) ¥

= - Y i 1T 5mi@ B 3n

-3 9 AlD, -2.82)

(vi) 0 (x) =sin (x/2-1/4),0 <x <4n

We know that if f(x) is a periodic function with period T, then f (ax + b) is periodic with
period T/|a|.

So, 0 (x) = sin (x/2 - m/4) is a periodic function with period 4n. So, we will draw the
graph of 0 (x) = sin (x/2 - n/4) in the interval [0, 4nt]. The values of 0 (x) = sin (x/2 - n/4)
at various points in [0, 47t] are listed in the following table:

FH6.28, -2.82)

X 0(A) /2 (B) | n(C) 2n (D) 5n/2 (E) | 3w (F) 41 (G)
0(x)= |-1"\2=- 10 12 = 1\2= 10 AAN2=-[-1\2=
sin (x/2- | 0.7 0.7 0.7 0.7 -0.7
m/4)

The required curve is:
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a(x) = sin(x/2 - n/4)

: C(3.14,0.7) D(6.28, 0.7)
m O\ n/2 m in/2 2 5n 37 3
Y a0 F(9.42,-0.7) G(1257,-0.7)

(vii) u (x) =sin’x, 0 <x<2mv (x) =|sinx|, 0 < x<2n

We know that g (x) = sin x is a periodic function with period 7.

So, u (x) = sin® x is a periodic function with period 2r. So, we will draw the graph of u
(x) = sin’ x in the interval [0, 2nt]. The values of u (x) = sin® x at various points in [0, 27]
are listed in the following table:

X 0(A) 7/2 (B) IT(C) 3n/2 (D) 21 (E)
u(x)=sin’x |0 1 0 1 0
The required curve is:
-~
o u(x) = sin®
3 o
f | Baszn  D=@71,1)
"N\ E=6280 :
n - ? | A0, Q) /2 {:{3{1] 4.0) an/2 n 5nf2  3nm n/2 4n
34
-3
=d] o

(viii) f (x) =2sinwx,0<x <2
We know that g (x) = sin x is a periodic function with period 2.
So, f (x) =2 sin ©x is a periodic function with period 2. So, we will draw the graph of f
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(x) =2 sin ©ix in the interval [0, 2]. The values of f (x) = 2 sin 7x at various points in [0,
2] are listed in the following table:

X 0(A) 1/2 (B) 1(C) 3/2 (D) 2 (E)
f(x)=2sin |0 2 0 -2 0
X
The required curve is:
_CI E
& f(x) = 2sin(mx)
3 E
B=(0.5, 2)
21 ._O-.
‘| E
A=(0,0)} . C=(1.0,0) -
/2 o|f m/2 [E=(2.0,0) = 3m/2
_'1 .
284 -y
D=(1.5,-2)
_3 -
_4-

2. Sketch the graphs of the following pairs of functions on the same axes:

(i) f (x) =sin x, g (x) = sin (x + 7/4)

(ii) f (x) = sin x, g (X) = sin 2x

(iii) f (x) =sin 2x, g (x) =2 sin x

(iv) f (x) = sin x/2, g (x) =sin x

Solution:

(i) f (x) =sin x, g (x) = sin (x + 7/4)

We know that the functions f (x) = sin x and g (x) = sin (x + ©/4) are periodic functions
with periods 2mt and 7m/4.

The values of these functions are tabulated below:

Values of f (x) =sin x in [0, 27|

X

0

/2

371/2

21

f (x) =sin x

0

1

)

-1

Values of g (x) = sin (x + n/4) in [0, 7n/4]
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X 0 /4 3n/4 St/4 /4
g(x)=sin(x | 1NV2=07 |1 0 -1 0
+ 1/4)

The required curve is:
F

21 f(x) = sin(x)
! f —

ni2 0 / mi2 n %ll-‘.’»‘/’fé‘.'l 5m/2 in
.';l }

g(x) =sin(x + T1/4)

(ii) £ (x) =sin x, g (X) = sin 2x

We know that the functions f(x) = sin x and g (x) = sin 2x are periodic functions with

periods 2m and .

The values of these functions are tabulated below:

Values of f(x) =sin x in [0, 27]

X 0 /2 T 3n/2 21
f(x)=sinx |0 1 0 -1 0
Values of g (x) =sin (2x) in [0, 7]

X 0 /4 /2 3n/4 T Sn/4 3n/2 /4 21
gx)= 10 1 0 -1 0 1 0 0
sin

(2x)

The required curve is:
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gix) = sin(2x)

£\
1 32 7

- )

Y

Ll
i

(iii) f (x) =sin 2x, g (x) =2 sin x

We know that the functions f(x) = sin 2x and g (x) = 2 sin x are periodic functions with
periods  and 7.

The values of these functions are tabulated below:

Values of f (x) = sin (2x) in [0, «t]

X 0 /4 /2 3n/4 T Sm/4 3n/2 Tn/4 2n
f(x)= [0 1 0 -1 0 1 0 -1 0
sin

(2x)

Values of g (x) =2 sin x in [0, 7]

X 0 /2 T 3n/2 21
g(x)=2sin |0 1 0 -1 0

X

The required curve is:



RD Sharma Solutions for Class 11 Maths Chapter 6 —
Graphs of Trigonometric Functions

g(x) = 2sin(x)

5
P

Tl 51.|;'2 3;|

f(x) = sin(2x)

(iv) f (x) =sin x/2, g (X) = sin x

We know that the functions f(x) = sin x/2 and g (x) = sin x are periodic functions with
periods 7 and 2.

The values of these functions are tabulated below:

Values of f(x) = sin x/2 in [0, 7]

X 0 T 21 3n 4r
f(x)=sin 0 1 0 -1 0
x/2

Values of g (x) =sin (x) in [0, 2x]

X 0 /2 T 3n/2 27 S5n/2 3n /2 47
gx)= |0 1 0 -1 0 1 0 -1 0
sin (x)

The required curve is:



RD Sharma Solutions for Class 11 Maths Chapter 6 —
Graphs of Trigonometric Functions

) = sin(x/2)

Y

a(x) = sin(x)
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