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CHAPTER

TRIGONOMETRIC FUNCTIONS
& THEIR GRAPHS

DOMAIN AND RNAGE OF TRIGONOMETRIC FUNCTION

Function Domain Range
y =sinx R —l<y<l1
y=cosXx N —-l<y<l

= tan X i
Y vV xe R, butx¢(2n+1)g‘,nez i
y =cot X VxeWR, but x#nm nez R
y =sec X VxeR, but x#@2n+1)n/2, nez y=>1 or y<—1
y = cosec X VxeR, but x#nm, neZ y=1or y<-1
Period

Period of a trigonometric function is the smallest +ve number which, when added to the
original circular measure of the angle, given the same value of the function.

Formula to Find Period
f(x) = f(x+P)
Standard Periods

sinx = 271
CosSX =27
secx = 21

tanx = T

Colx =7

cosecx = 271
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EXERCISE 11.1

Find the periods of the following functions:
Q.1 sin3x (Lahore Board 2005)
Solution:

Given function is sin 3 x

Since period of sin is 27

Therefore f(x) = f(x +P)

sin (3x + 27)

2
sin3(x +TT[)

2
Thus period of sin 3 x is Tﬂ

sin 3 x

sin 3 x

Q2 cos2x
Solution:
Given function is cos 2 x
Since period of cos is 27
Therefore f(x) = f(x+P)
cos 2 X = cos (2x + 2m)
cos 2x = cos 2 (x +m)
Thus period of cos 2 x is .
Q.3 tandx (Gujranwala Board 2007)
Solution:
Given function is tan 4 x
Since period of tanx is ©
Therefore f(x) = f(x+P)

tan4 x = tan (4x + m)

tan4 x = tam4(x+§)
: . T
Thus period of tan 4 x 1is 1
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tE
cot

Solution:

Q.5

) o X
Given function is cot§

Since period of cot is ©
Therefore f(x) = f(x +P)

X _ X
coty = cot| 5+

X 1
cot2 = cotz(x+2ﬂ}

Thus period of cot% is 27

sin% (Lahore Board 2006)

Solution:

Q.6

. . . . X
Given function is sin 3

Since period of sin is 27
Therefore f(x) = f(x +P)

\1 E —_ . (5 2 )
Sll‘l?j = sm 3+ TI:-

X

, 1
singy = 31n§(x+611:)

Thus period of sin% s 6m

X
cosec
4

Solution:

. . . X
Given function is cosec E

Since period of cosec is 27
Therefore f(x) = f(x+P)

X (x+2 )
cosec; = cosec| b
4 4
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X 1
cosec 4 = cosec 4 (x + 8m)

X
Thus period of cosec 4 1s 87

X
Q.7 sin 5 (Lahore Board 2010)
Solution:
Given function is sin%

Since period of sinx i1s 2

Therefore f(x) = f(x +P)

o} - sn(§o22)
SIHS—SU] 5+ T
X

, 1
sing = mng{x + 10m)

X
Thus period of sin 5 1s 10m

Q8 cosy

Solution:

. . . . X
Given function 18 cos 8

Since period of cosx i1s 21

f(x) =f(x+P)

1
Therefore cos% = CO0S8 (% +2 n] = cos ¢ (x + 127)

) X .
Thus period of cos 6 18 127

X

Q.9 tan 7

Solution:
; . . . X
Given function is tan 5

Since period of tan x is ©
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f(x) =f(x+P)

X X
Therefore tan 7= tan ( 7 + n)

1
tan % = tanz (x + 7m)

Thus period oftan% is 7m

Q.10 cot8x
Solution:
Given function is cot 8 x
Since period of cotx is 7
f(x) =f(x+P)
Therefore cot 8 x = cot (8x + )
cot 8 x = cot 8(x+%)
: . T
Thus period of cot 8 x 1s 3
Q.11 sec9x
Solution:

Given function is sec 9 x
Since period of secx is 2w
f(x) =f(x+P)

Therefore sec 9 x = sec (9x + 2m)
2
sec9x = 8669(K+Tﬂ:)

2
Thus period of sec 9 x is ?T[

Q.12 cosec 10 x
Solution:

Given function is cosec 10 x

Since period of cosecx 1s 2 7

f(x) = f(x+P)
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Therefore cosec 10 x = cosec (10x + 27)

2
cosec 10 x = cosec IO(X +I_{T]t)

T
Thus period of cosec 10 x is 5

Q.13 3sinx

Solution:
Given function is 3 sin x

Since period of sinx i1s 2w

f(x) = f(x+P)

Therefore 3 sinx = 3 sin (x + 2m)
Thus period of 3sinx is 2 .

Q.14 2cosx
Solution:
Given function is 2 cos X

Since period of cosx 1s 2
f(x) =f(x+P)
Therefore 2 cosx = 2 cos (X + 27)

Thus period of 2cosx is 2

Q.15 3cos (Lahore Board 2008)

|

Solution:

. . . X
Given function is 3 cos 5

Since period of cosx is 27

f(x) = f(x+P)

Therefore 3 cos% = 3 cos (% + 2 ﬂ:)

1
3cos§ = 3005§(x+ 10 m)

X
Thus period of 3 cos 5 is 107.
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EXERCISE 11.2

Q.1 Draw the graph of each of the following equations for the intervals

mentioned against each:

(i) y = —sinx; x € [-2n, 2n]
Solution:
Given functionis y = —sin X

We want to draw the graph of y = —sin x from — 360 to 360"

Taking the sub—interval of 30°, we have the following table of values.

X -360° | -330° | =300° | —270° | —240° | -210° | —180° | —=150° | —120° | —90° | —60" | -30°
y 0 05 | 09 -1 0.9 | 0.5 0 0.5 0.9 1 0.9 0.5
X 0° 30° | 60° | 90° | 120° | 150° | 180" | 210° | 240" | 270° | 300" | 330° | 360°
y 0 05| 09 -1 09 | 05 0 0.5 0.9 1 0.9 0.5 0

Pairs

(-360°,0), (=330, -0.5), (-300°,—0.9), (-270°, — 1), (-240°,-0.9)
(-210°, - 0.5), (-180° 0), (-150° 0.5), (-120° 0.9), (-90°, 1)
(-60°, 0.9), (-30°,0.5), (0°,0), (30°,—-0.5), (60°,-0.9)

(90°% —1), (120°,-0.9), (150°, —0.5), (180° 0), (210 0.5)

(240°, 0.9), (270° 1), (3007 0.9), (330° 0.5), (360°, 0)

Scale:
0.1 One small square
One big square

1
10° = One small square

JL!'F

Detail:
Graph

ofy = — sinx

From -2nto + 2n
with sub-intervals of /6

o, Ty e vy . > i s« i

=SE0NASE- 2002702 24002 100 BO=1 501 20°-3 0= -6 -3¢

o

* * o * ;<
2H00 2400 270 3000 330F 3500

WWW.
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(ii) y = 2cosx; Xxe€][0,2n]
Solution:
Given functionis y = 2cosx

We want to draw the graph of y = 2cos x from 0 to 36.

Taking the sub—interval of 30°, we have the following table of values.

X 0° | 30° | 60° | 90" | 120" | 150 | 180" | 210" | 240° | 270° | 300" | 330" | 360°

y =CO08 X 1 091051 0 | -05]-09 | -1 |-09 |05 0 0.5 0.9 1

y=2cosX 2 1.8 | 1 0 -1 1-18| -2 | -18| 1 0 1 1.8 2

Pairs
(0%, 2), (30° 1.8), (60°, 1), (90° 0), (120°, - 1), (150°, — 1.8), (180°, —2)
(210°, - 1.8), (240° — 1), (270° 0), (300°, 1), (330° 1.8), (360°, 2)

AY

v 5"'
Scale:
0.1 = One small square
1 = One big square
10° = One small square

www.u§tad360.com :



Punjab | 11th Maths | Ch # 11

(iii) y =tan2x; xe[-7, n]

Solution:
Given functionis y = tan2 X

We want to draw the graph of y = tan 2 x from — 180° to + 180°.

Taking the sub—interval of 30°, we have the following table of values.

X -180° -165" -150" -135" | -120° -105" -00" -75° -60" -45" -30" -15" 0"
2x -360° -330° -300° =270° =240° -210° -180° -150° -125° -90° -60° =300 0
y =tan 2x 0 0.6 1.73 o0 -1.73 -0.6 0 0.6 1.7 @ -1.7 -0.6 0
X 15° 30° 45° 60° 75° 9(0° 105° 120° 135° 150° | 165° | 180°
2x 30° 60° 90° 120° 150° 180° 210° 240° 270° 300° | 330° | 360°
y =tan 2x 0.6 1.7 ) -1.7 -0.6 0 0.6 1.7 ] -1.7 | 0.6 0
Pairs
(— 180°%, 0), (—165% 0.6), (— 150°, —300°), ..cvvvvnnrn.nn (—15% - 0.6)
(0, 0), (15°,0.6), (30° 1.7), evvevernrnn. (180°, 0)
&Y

'y

Scale:
0.1 = One small square , 1 = One big square , 10° = One small square
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(iv) y =tanx; xe[-2m 27|
Solution:
Given functionis y = tanx

We want to draw the graph of y = tan x from —360° to + 360°.

Taking the sub-interval of 30°, we have the following table of values.

X 360 330" ~300° ~270° 240" —210° ~180° ~150° —120°

y= tanx 0 +0.6 +1.7 ® -1.7 —0.6 0 0.6 1.7
X 90° | -60° | 30" | 0 | 30° | 60° | 90" | 120° | 150° | 180° | 210° | 240° | 270° | 300°
ystanx | - | <17 | 06 | 0 06 | 1.7 | += | -1.7 | 06 0 06 | 1.7 | 4= | -1.7

X 330° | 360°

y=tanx | -0.6 0

Pairs
(—360° 0), (—330°0.6), (=300°, 1.7), ..oevvrninnnn, (360°, 0)

Graphof y=tanx from —-27m to 2~

K
w

L
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I
I
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I
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I
I
I
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|
I
I
I
I
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|
]
I
]

o — 1 —— T
3
o -

w

Scale: y

0.1 = One small square , 1 = One big square , 10° = One small square

www.u\;stad360.com :

-~



Punjab | 11th Maths | Ch # 11 11

x € [0, 2 «]

»

b |

(V) y = sin

Solution:
X

Given function is y = sin 5

We want to draw the graph of y = sinx from 0° to 360°.
Taking the sub—interval of 30°, we have the following table of values.

X 0° | 30° | 60° | 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°
X 0% 15° | 30° | 45° | 60° | 75° | 90° | 105° | 120° | 135° | 150° | 165° | 180°
2
x| 0]03]05/07] 08 095 1 095 08 | 07| 05| 03 0
y=siny
Pairs
(0°, 0), (30° 0.3), (60° 0.5), (90°, 0.7), (120° 0.8), (150°, 0.95)
(180°, 1), (210°, 0.95), (240°, 0.8), (270° 0.7), (300°,0.5), (330°, 0.3). (360°, 0)
aY
|:!. J0= G0 90 420° 1509 1807 2107 2407 3707 W07 3130F 3E0° }:
Scale:

0.1 = One small square , 1 = One big square , 10° = One small square

(vi) vy = cos%; X € [-7, «]

Solution:
. .. X
Given functionis y = cos 5
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We want to draw the graph of y = cos

Taking the sub—interval of 30°, we have the following table of values.
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2

X from — 180° to 180°..

12

X
y = cos;
X -180° | -150° | -120° | -90° | -60° | -30° | 0° | 30° | 60° | 90° | 120° | 150° | 180°
X 90° | -75° | -60° | -45° [ -30° | -15° | O | 15° | 30°|45°| 60° | 75° | 90°
2
X 0 03 | 05 |07 08 (095 1]095|08|07] 05| 03 0
y=cosy
Pairs
(—180°,0), (—=150° 0.3), (-120°, 0.5), (-90°,0.7). (- 60°, 0.8)
(=30°,0.95), (0° 1), (30° 0.95), (60°, 0.8), (90°, 0.7)
(120°,0.5), (150°,0.3), (180°, 0)
‘F
AR50 120%-007 6I¢ -30M 30 80F a9bf 120F 1507 i80¢ H

Scale:

0.1 = One small square , 1 = One big square , 10° = One small square

On the same axes and to the same scale, draw the graphs of the following

y=sinx and y = sin2x

Q.2

equations.
(1)
Solution:

Given functions are y = sinx and y = sin2x

As complete period of sinx is 27

www.u§tad360.com :

‘1-\"
-~



Punjab | 11th Maths | Ch # 11

So we want to draw the graph of y = sinx from 0 to 360°.

As complete period of sin2x is &

So we want to draw the graph of y = sin2x from 0 to 180°.

Taking sub interval of 30°. We have the following tables of values.

y = sinx
X
Yy = COSE
X 0° 1 30° [ 60° | 90° | 120° | 150° | 180° | 210° | 240° | 270° | 300° | 330° | 360°
y=sinx | 00509 1 0.9 | 05 0 -0.5 | -09 -1 -09 | -0.5 0
X 0° | 30°| 60° | 90° | 120 | 150° | 180°
2x 0 [ 60°|120° | 180° | 240° | 300° | 360°
y=sin2x| 0|08 09 0 -0.9 | -0.8 0
Pairs
(0°, 0), (30° 0.8), (60°, 0.9), (90°,0), (120°,0.9), (150“, 0.8), (180°,0)
e
1I-| -----------'—ly=1
0.5+ — Y = 8in X
—t —t —t———1t 3
D 0" 81F B T20° 150" 1 290Y 240~ ZT0° 300 3307 a0 H
_D_5 o=
L e —— e e i R D i y =1
"' ¥
y
Scale:

0.1 = One small square , 1 = One big square , 10° = One small square
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(i) On the same axes and to the same scale, draw the graphs of the following

equations for their complete period.
y=cosx and y = cos2x

Solution:
Given functions are y = cosXx and y = cos 2x
Firstly, y = cos x, as complete period of cosx is 27
So, we want to draw the graph of y = cosx from 0° to 360°.
Secondly, y = cos 2 x, as complete period of cos2x is ©
So we want to draw the graph of y = cos 2x from 0 to 180°.
Taking sub-interval of 30°, we have the following tables of values.
y = cos X

X 0% | 30° | 60° | 90° | 120° | 150" | 180° | 210” | 240° | 270° | 300° | 330"

360°

y=cosx | 1 [09|05] 0 [-05|-09| -1 |[-09|-05]| O 05 1 09

Pairs
(0°, 1), (30°0.9), (60°,0.5), .......... ,(360°, 1)
X 0° | 30°| 60° | 90° | 120° | 150° | 180°
2% 0 | 60° | 120° | 180° | 240° | 300° | 360°

y=cos2x | 1|08 |-05 1 —-05| 05 1

Pairs
(0° 1), (30° 0.5), (60° —0.5), (120% —0.5), (150° 300%, (180° 1)
Ay
y' e
_ = = = == = el =
) —e ¥ = D05 ZX _.y:cﬂsx
B
X
y=-1
T i
Scale: y

0.1 = One small square , 1 = One big square , 10° = One small square
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Q.3  Solve graphically
(i) sinx = cosx; x e [0, n]
Solution:
Given equation is sin X = cos X
The solution of this equation will be the point of intersection of the graphs of
y = sinx and y = cos X
We want to draw the graph of y = sinx and y = cos x from 0 to 180°.

Taking the sub-interval of 30°, we have the following table of values:

X 0% | 30° | 60° { 90° | 120° | 150" | 180°

y=smnx [ 0 [05]09] 1 09 | 05 0

y=cosx |1 0905 0 |-05|-09| —1

The pairs for y = sin x are
(0°,0), (30°,0.5), (60°,0.9), (90° 1), (120°, 0.9), (150° 0.5), (180°,0)

The pairs for y = cos x are
(0% 1), (30°,0.9), (60°,0.5), (90°,0), (120°, -0.5), (150°,-0.9), (180°,— 1)

AY
¥ From graph, th int
| G e iy - ) ——— graph, the poin
of intersection of y = sinx
a54 il and y = cosx is x = 45°

Thus solution set of equation
sinx = cosx is {m/4}. Ans.

=

Scale:

0.1 = One small square , 1 = One big square , 10° = One small square
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(i) Solve graphically
sinx =x; xel0,n]
Solution:
Given equation is sinx = X
The solution of this equation will be the point of intersection of the graphs of
y =sinx and y = X
Here we want to draw the graph of y = sinx and y = x from 0° to 180°,

Taking the sub-interval of 30°, we have the following table of values:

X 0" | 30° | 60" | 90° | 120" | 150° | 180°

y =sin X 0[05]09| 1 | 09| 05 0

x inradians | 0 [ 05 | 1.1 | 1.6 | 2.1 2.6 3.1

y=x 0105|1116 21 | 26 | 3.1

Pairs for y = sinx are
(0°,0), (30% 0.5), (60° 0.9), (90° 1), (120°, 0.9), (150°% 0.5), (180° 0)
The pairs for y = x are
(0% 0), (30°0.5), (60° 1.1), (90° 1.6), (1207 2.1), (150°,2.6), (180°,—1)
From graph, the point of intersection of the equations.
y =sinx and y = x 1s 0.

So solution set of the equation sin x = x 1s {0}.

Note: To convert degrees into radians, multiply then by lg—(]

Ihy

Y

O] 300 so0 m0e 1508 1500180 X
Scale:
0.1 = One small square , 1 = One big square , 10° = One small square
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