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Graphs of Trigonometric Functions

EXERCISE 6.1 PAGE NO: 6.5

1. Sketch the graphs of the following functions:

()f(x)=2sinx,0<x<mw

(ii) g (x) = 3 sin (x — 7/4), 0 < x < Sn/4

(iii) h (x) =2 sin 3x, 0 < x <27/3

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

VY (x)=4sin3(x—-7/4),0<x<2n

(vi) 0 (x) =sin (x/2 -7/4),0 <x<4n

(vii) u (x) =sin’*x, 0 <x <27 v (x) =|sin x|, 0 < x <27

(viii) f (x) =2 sintx, 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 n. So, we will draw the graph of f (x)
= 2 sin x 1n the interval [0, ]. The values of f (x) = 2 sin x at various points in [0, ©t] are
listed in the following table:

X 0(A) /6 (B) | 7/3 (C) /2 (D) |2a/3(E) |5n/6(F) |I1(G)
f(x)=2 |0 1 V3=1.73 B V3=173 |1 0
sin x
The required curve is:
A
31
25 f(x) = 2sinx
D=(1.57,2)
2] TN gE=(209,1.73)
151 C=(1.05,1.73)
11 FB=(s521) il
0.54
1A .G =(3.14,0) R
£ n/2 n N2
-0.5
-] <
1.54
.2-

(i) g(x)=3sin (x—7n/4), 0 <x <5n/4
We know that if f (x) 1s 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 - m/4) 1s a periodic function with period ©. So, we will draw the graph
of g (x) = 3 sin (x - w/4) in the interval [0, 5n/4]. The values of g (x) = 3 sin (x - n/4) at
various points in [0, 5/4] are listed in the following table:

X 0(A) /4 (B) | /2 (C) 3n/4 (D) |t (E) 5n/4 (F)
g(x)=3 |-3A\2=- |0 32 = 3 32 = 0
sin(x- | 2.1 2.12 2.1.2
m/4)
The required curve is:
~
*1  &x)=3sin(x - n/4)
= D
3 q Fy .O~.,.‘-'
1 ,"’ "\.\ .
B \ |
m o/ n 2n o
-11 "
29 A
-3 .
-4

(iii) h (x) = 2 sin 3x, 0 <x < 27/3

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

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)=2sm |0 2 0 -2 0
3x

The required curve is:
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h(x) = 2sin(3x)

»k(o.sz, 2)
4/
=(0,0)} , C=(1.05,0)
-n/2 0 T /2 [E=(209,0) n 3n/2

A 4

-20A o’
D=(1.57,-2)

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

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) =2 sin (2x - ©/3) 1s a periodic function with period n. So, we will draw the
graph of ¢ (x) = 2 sin (2x - n/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) 21/3 (C) Tn/6 (D) Tn/5 (E)
d(x)=2sin [-N3=-1.73 |0 0 0 1.98
(2x - n/3)
The required curve is:
F 3
R @(x) = 2sin(2x -1/3)
41
14
N . E=l4.4,1.98)
11 / . “-""\“ ,.r".’ A
/Bi0.52,0) '\ C{2.09,0) /D(367,00
-2 a| 7 na n/ e
A4/ AN ,."
YA(0,-1.73) N
29 g
<34
.

V) Y(x)=4sin3 (x—7n/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 — m/4) is a periodic function with period 2x. So, we will draw the
graph of ¥ (x) =4 sin 3 (x — /4) 1n the interval [0, 2xt]. The values of ¥ (x) =4 sin 3 (x —
n/4) at various points in [0, 27| are listed in the following table:

X 0 (A) /4 (B) /2 (C) n (D) 5m/4 (E) | 2m (F)
) =4 [2¥2=- |0 2V2=2820 1.98 5, -
sin3 (x— |2.82 NP
/4)

The required curve is:
A

<4 w(x) = 4sin(3x - 3n/4)

41 .
5 s, z.s/z')\
) D(3.14,282)

B(0.79, 0) \5(3.93_0) .

-n -n 0 o n 32 bn sn/2 3n
.]d
.24
3QA(0, -282) F(6.28,-2.82)

(vi) 6 (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/|al.

So, 6 (x) = sin (x/2 - n/4) is a periodic function with period 4xn. So, we will draw the
graph of 6 (x) = sin (x/2 - w/4) in the interval [0, 4n]. The values of 6 (x) = sin (x/2 - n/4)
at various points in [0, 47x] are listed in the following table:

X 0 (A) 12 (B) |x(C) 2n(D) |5n2(E) [3n(F) [4n(G)
axe AY\2=- |0 1\2=[1A2= |0 AI== |=lA2=
sin (x/2 - | 0.7 0.7 0.7 0.7 -0.7
n/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)
B(1.57,0 E(7.85, 0)

RN P R SW "
19 Aw©.-07) F(9.42,-0.7) 6(1257,-0.7)
-24
234
-4

(vi) u (x) =sin’x, 0 <x <2z v (x) =sin x|, 0 <x <2x
We know that g (x) = sin x is a periodic function with period =.
So, u (x) = sin® x is a periodic function with period 2z. So, we will draw the graph of u

(x) = sin® x in the

interval [0, 2x]. The values of u (x) = sin? x at various points in [0, 2x]

are listed in the following table:

X 0(A) /2 (B) I1(C) 3n/2 (D) 2n (E)
u(x)=sin’x | 0 1 0 1 0
The required curve is:
A
5
‘; u(x) = sin?x
’] sugzn D@7y
) E=(6.28,0) R
n o -?~ A0, 0) V2 C(3?14, a 32 2n 5n/2 3n V2 4an
29
-34
-4

(viii) f(x) =2 sin

nx,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 nx 1in the interval [0, 2]. The values of f (x) = 2 sin x at various points in [0,
2] are listed in the following table:

% 0(A) 1/2 (B) 1(C) 3/2 (D) 2(E)
f(x)=2sin |0 & 0 -2 0
X
The required curve is:
A
5-
a f(x) = 2sin(mx)
3-
B=(05, 2)
24
11 / \
A=(0,0) \ C=(1.0,0) _ R
-n/2 off \ w2 [E=(20,0) = 32~
-1+ X
29A
P D=(1.5,-2)
-4 1

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) =sinx, g (x) = sin (x + 7/4)

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

The values of these functions are tabulated below:

Values of f (x) = sin x in [0, 27|
X 0 /2 T
f(x)=sinx |0 1

3n/2 21

()
1

[
(o)

Values of g (x) = sin (x + 7/4) in [0, 7n/4]
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.4 0 /4 3n/4 Sn/4 Tn/4
g(x)=sin(x [1N2=0.7 |1 0 -1 0
+ /4)
The required curve is:
A
S-
41
34
21  Kx) = 8in(x)
1{, -~
/ 01;7'/2’\'\ 3n/2 A2 T
-n/2 n n n n n
" 1{q &/
™ g(x) = sin{x + ™/4)
234
41

(ii) f (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 2x and 7.

The values of these functions are tabulated below:

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

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

X 0 /4 /2 3n/4 T S5n/4 3n/2 Tn/4 21
g(x)=10 ] 0 -1 0 1 0 0
sin

(2x)

The required curve is:
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21 g(x) = sin(2x)
N [

L ”~

A4

(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, 7]

X 0 /4 /2 3n/4 T Sn/4 3n/2 Tn/4 2n
f(x)= 10 1 0 -1 0 1 0 -1 0
sin

(2x)

Values of g (x) =2 sin x in [0, «t]

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

> 4

The required curve is:
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[N [FER N w
M A i

\\
)
F 4
|~
A 4

g(x) = 2sin(x)

-n/2 g 3\/\2 n 51/2  3n

A d o Lo
il il A

(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 © and 2.

The values of these functions are tabulated below:

Values of f (x) = sin x/2 in [0, «t]

X 0 T 21 3n 47t

f(x) =sin 0 1 0 -1 0

x/2

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

X 0 /2 T 3n/2 2n S5n/2 31 Tn/2 4t
g(x)= |0 1 0 -1 0 1 0 -1 0
sin (x)

The required curve is:
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f(x) = sin(x/2)
N e

g

. \.\ . . ' : »
/2 m 3mi2 b Snf2 3m in/ an

g(x) = sin(x)
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1. Sketch the graphs of the following trigonometric functions:

(i) f (x) = cos (x —7/4)

(ii) g (x) = cos (x + /4)

(iii) h (x) = cos® 2x

(iv) ¢ (x) =2 cos (x — 7/6)

(V) ¥ (x) = cos (3x)

(vi) u (x) = cos* x/2

(vii) f (x) = cos x

(viii) g (x) = cos 2 x

Solution:

(i) f (x) = cos (x —n/4)

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

So, f(x) = cos (x - n/4) is a periodic function with period . So, we will draw the graph of
f (x) = cos (x - n/4) in the interval [0, 7t]. The values of f (x) = cos (x - n/4) at various
points in [0, «t] are listed in the following table:

X 0(A) [n/4B) |n/2(C) |3n/4(D) |=n(E) S5w/4 (F) | 3n/2 (G) | 7n/4 (H)
fx)= [1"2 |1 1N2= 10 SAA2= -1 -1M2=- |0
cos(x— =07 0.7 -0.7 0.7

m/4)

The required curve is:

P, 8

4 -
3 -
f(x) = cos(x - 1/4)
2 -
1A B=(0.79,1)
. C=(157,0.7)
36, ﬂ; 0) .
; ' j 2n 512
-1 E=(3.14, 07) G=(4.7,-0.7)

F=(3.93, -1)
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We know that f (x) = cos x is a periodic function with period 2.
So, g (x) = cos (x + m/4) 1s a periodic function with period n. So, we will draw the graph
of g (x) = cos (x + m/4) in the interval [0, nt]. The values of g (x) = cos (x + n/4) at various

points in [0, «t] are listed in the following table:

X 0(A) |m/4B) |[n/2(C) |3n/4(D) |n(E) S5wn/4 (F) | 3n/2 (G) | 7w/4 (H)
g(x)= [1A2 |0 AAZ= | -1 -1N2= 10 1V2=Qy 1
cos(x+ |=0.7 -0.7 -0.7 0.7
m/4)
The required curve is:
A
4 1
3 -
(\;,‘.x: =cos(x+T1/4 )
2 -
1 wx:(o, 0.7) SR, 0'2- oH=(55.1)
0] ™..B=(0.79.0) _/f—"=(3.93. 0) R
of SNgy2 Londl2  2m on2
1 o C=(1.57.-o.75“~g= ab ) G
-2 1

(iii) h (x) = cos? 2x

We know that f (x) = cos x 1s a periodic function with period 2.
So, h (x) = cos? 2x is a periodic function with period n. So, we will draw the graph of h
(x) = cos? 2x in the interval [0, n]. The values of h (x) = cos? 2x at various points in [0, 7]

are listed in the following table:

X 0(A) |w/4(B) |w2(C) |3W/4(D) |n(E) |5a/4(F)]|3w2(G)
h(x)= |1 0 1 0 I 0 1
cos? 2x

The required curve is:
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4 -]

3 -

o h(x) = cos®x

1 ‘Q=(0‘ 1);‘°E=(1 .5?13,)._.

n )‘\“'-.E?‘(b]g'd)\‘—/ 4 .
0 n2  m 3m2 2n 5n2
-1 1
-2

(iv) 0 (x) = 2 cos (x —/6)

We know that f (x) = cos x 1s a periodic function with period 2.

So, ¢ (x) =2cos (x - 1/6) is a periodic function with period n. So, we will draw the graph
of ¢ (x) = 2cos (x - n/6) in the interval [0, «t]. The values of ¢ (x) = 2cos (x - n/6) at

various points in [0, 7] are listed in the following table:

X 0(A) [n/3(B) |2n/3 n (D) 4n/3 (E) | 5n/3 (F)
(©)

db(x)= [V3= [V3= |0 AF=- |F=- [D

2cos(x |1.73 |1.73 1.73 1.73

— 1/6)

The required curve is:
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A
41
5 D(x) = 2cos(x-11/6)
A= (0, 1.73)
2 B= (1.05,1.73)
C= (2.09,0) F= (5.24,0) N
0 n/2\ m 3n 2n 5n/2
_‘| -
Y D= (3.14.-1.73) E=(4.19.-1.73)

(v) ¥ (x) = cos (3x)

We know that f (x) = cos x is a periodic function with period 2x.

So, v (x) = cos (3x) is a periodic function with period 2a/3. So, we will draw the graph of
v (x) = cos (3x) in the interval [0, 2n/3]. The values of y (x) = cos (3x) at various points
in [0, 27/3] are listed in the following table:

% 0(A) |[n/6(B) |n/3(C) |n/2 (D) 21/3 (E) | 5n/6 (F)
v(x)= |1 0 -1 0 1 0
cos (3x)

The required curve is:
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~
4-

34 W(x) = cos(3x
2-
1 ‘;A= (0, 1) ;"E«,= {2.09,1)

B (0.52, 0)/D= (4 57, 0) _ R
o| \ 72 \nm 32 2m 5n/2
<9 C=(105.-1)

-2

(vi) u (x) = cos? x/2

We know that f (x) = cos x is a periodic function with period 2x.

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

X 0(A) n (B) 2n (C) 3n (D)
u(x)=cos’x/2 |1 0 1 0

The required curve is:
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4 =

Ly u(x) = cos?*(x/2)

2 -

e (0’ 1) C= (623, 1)

1<

0 n/2 32 2m 512
-1 -
-2

(vii) f (x) = cos nx
We know that g (x) = cos x is a periodic function with period 2.

So, f (x) = cos (nx) is a periodic function with period 2. So, we will draw the graph of f
(x) = cos (mx) in the interval [0, 2]. The values of f (x) = cos (nx) 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) 5/2 (F)
f(x)=cos |1 0 -1 0 1 0
X

The required curve is:
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4
74
, Ja= . 1) " !
B=(05,0/D=(150) : - »
0 1 2 3 ) :
-1 - %c=(1,-1)
24

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

So, g (x) = cos (2nx) 1s a periodic function with period 1. So, we will draw the graph of g
(x) = cos (2nx) in the interval [0, 1]. The values of g (x) = cos (2nx) at various points in

[0, 1] are listed in the following table:

X 0(A) |[1/4(B) [1/2(C) |3/4(D) | L(E) |5/4(F) |32 7/4
G |H)
gx)= |1 0 -1 0 1 0 -1 0
cos 2m
%
The required curve is:
~
4- gix) = cos(2mx)
3% - A=(0, 1)
~ - B=(0.25, 0)
R | C= (0.5, -1)
) : D= (0.75. 0)
1N | (A7 E= (1, 1)
! 5‘;.* ! i". i;’l. R( a
ARVELY SRR
-1 — v \f.
-2
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2. Sketch the graphs of the following curves on the same scale and the same axes:
(i) y=cos x and y = cos (x — t/4)

(ii) y = cos 2x and y = cos (x - /4)

(iii) y = cos x and y = cos x/2

(iv) y = cos’* x and y = cos x

Solution:

(i) y=cos x and y = cos (x — m/4)

We know that the functions y = cos x and y = cos (x - n/4) are periodic functions with
periods « and 7.

The values of these functions are tabulated below:

X 0 /4 /2 3n/4 T Sn/4 3n/2 Tn/4
y=cos |1 1N2= 10 fE= |- -1N2= [0 1
X 0.7 -0.7 -0.7
y=cos |1N2= |1 1/"\2= 10 -142= | Y -1N2=1{0
(x-— 0.7 0.7 -0.7 -0.7
m/4)
The required curve is:
F 3
54
4
34
21 f(x) = cos(x)
: 1'97{\‘\.\& ' 4//. : —
; 0 2 sn/2 3
i n i i M bl m n
A g(x) = cos(x - /4)
.34
44

(ii) y = cos 2x and y = cos 2(x - m/4)

We know that the functions y = cos 2x and y = cos 2(x - n/4) are periodic functions with
periods m and 7.

The values of these functions are tabulated below:
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X 0 /4 /2 3n/4 T Sn/4 3n/2 Tn/4
y=cos |1 0 -1 0 1 0 -1 0
%
y=cos |0 | 0 -1 0 /| 0 -1
2 (x—
n/4)
The required curve is:
A

54

41

34

21 f(x) = cos(2x)

14 -~ -

. {\—.\\/ \\ . // R
n b ? \_E}/w n 5n/2 3N

& g(x) = cos 2(x - 11/4)

.3 -

44

(iii) y = cos x and y = cos x/2

We know that the functions y = cos x and y = cos (x/2) are periodic functions with
periods  and 7.

The values of these functions are tabulated below:

X 0 /2 T 3n/2 21
Yy = COS X 1 0 = | 0 /|
y=cosx/2 |1 1/A2=0.7 0 AMo=07 |-

The required curve is:
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f{x) = cos(x)

'
-0

A woN

n n n/i2  2m Sn/2_~4n 7n/2  4n 4

g(x) = cos(x/2)

(iv) y = cos® x and y = cos x
We know that the functions y = cos? x and y = cos x are periodic functions with period

27

The values of these functions are tabulated below:

X 0 /2 s 3n/2 21
y = cos® X 1 0 1 0 1
Yy = C0S X 1 0 -1 0 1

The required curve is:

- N W A U

S N

' f{x) = cos(x)

o

AW N

A 4

WHIZ 2n Sm/2 3m 7n/2 4n

g(x) = cos*(x)
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EXERCISE 6.3 PAGE NO: 6.13

Sketch the graphs of the following functions:

1. f (x) = 2 cosec x

Solution:

We know that f (x) = cosec x is a periodic function with period 27.

So, f (x) = 2 cosec (nx) is a periodic function with period 2. So, we will draw the graph of
f (x) = 2 cosec (nx) in the interval [0, 2]. The values of f (x) = 2 cosec (nx) at various
points in [0, 2] are listed in the following table:

X 0A) [12®) [1(©) [-1D) [32@E) [2(F) [2(G) [52H)
f(x)=2| 2 o ~o0 K] -0 P 2
cosec
(mx)
The required curve is:

Af |

B4

7.

6-

5-

41 \

3¢

2.

14 A=(05,2) C=(25,2) f(x) = 2cosec{Trx)

o I A A A

; B=(15,-2) D=(35,-2)

AR A

41 / .

2.f(x) =3 secx

Solution:

We know that f (x) = sec x is a periodic function with period 7.

So, f(x) = 3 sec (x) is a periodic function with period . So, we will draw the graph of f
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(x) = 3 sec (x) in the interval [0, nt]. The values of f (x) = 3 sec (x) at various points in [0,
] are listed in the following table:

X 0(A) /2 (B) |-n/2 (C) |n (D) -3n/2 3n/2 (F) | 2n (G) | 5n/2

(E) (H)
f(x)= |3 0 -00 -3 -0 0 3 0
sec X

The required curve is:

3. f(x) = cot 2x
Solution:

A=(0, 3) C=(6.28, 3) f(x) = 3sec(x)

A 4

mo2n 3 4m  Sm  6m 7m  8nm

B=(3.14, -3) D=(9.42, -3)

We know that f (x) = cot x is a periodic function with period .

So, f(x) = cot (2x) is a periodic function with period . So, we will draw the graph of f
(x) = cot (2x) in the interval [0, «t]. The values of f (x) = cot (2x) at various points in [0,
] are listed in the following table:

X 0(A) /4 (B) |-n/2(C) |n/2 (D) |3n/4 (E) | -n (F)
fx)= |—ow 0 -00 —0 0 -00
cot X

The required curve is:
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A
141
12
101
81
6.
4.
,{A=(0.79} 0) =(3.93, 0) f(x) = cot(2x)
0 2 3% 4n 51 6nm /m 8m
_2.
- B+(2.86,10) | D=(5.5, 0)
_6.
-84

4. f (x) =2 sec nx

Solution:

We know that f (x) = sec x is a periodic function with period .

So, f(x) = 2 sec (nx) 1s a periodic function with period 1. So, we will draw the graph of
(x) =2 sec (nx) in the interval [0, 1]. The values of f (x) = 2 sec (nx) at various points in
[0, 1] are listed in the following table:

X 0 1/2 -1/2 1 -3/2 3/2 2
f(x)=2 |2 0 —-00 -2 -00 00 2
sec (mx)

The required curve is:
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S

C=(2, 2) f(x) = 2sec(mx)

A 4

n 3m 4m sm 6m 7m  enm

B=(iobn  p0=3.2%)
AT

-8

5.f(x) = tan® x

Solution:

We know that f (x) = tan x 1s a periodic function with period =.

So, f(x) = tan? (x) is a periodic function with period n. So, we will draw the graph of f (x)
= tan’ (x) in the interval [0, nt]. The values of f (x) = tan? (x) at various points in [0, ©t] are
listed in the following table:

X 0(A) w/2(B) |n/2(C) |n(D) 3n/2(E) |3n/2(F) |2 =
fx)= |0 o0 —00 0 0 —0 0
tan? (x)

The required curve is:
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f(x) = tan?(x)

28, &QD=(9.42. 0)
' " 4n 5n 61 7n 8nm

v

' n ' 2n
B=(3.14, 0)




