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Trigonometric Functions

Exercise

Section I: Multiple Choice Questions
Select the correct answer.
1. The period of cos (Z) is:

(A) 67 (B) 8«

(C) 2n (D) 4r

2. The minimum value of the trigonometric function f(0) = 12sin(560) is:
(A) 12 (B) 5

(C) -12 (D) -5

3. The function f(x) = x> cosx is:
(A) Even function (B) 0Odd function

(C) Neither even nor odd (D) Both even and odd

4. The maximum value of 8cosx + 15sinx is:
(A) 15 (B) 17
©) 23 (D) 8

S. The minimum value of 7 cosx + 24sinx is:
(A) 25 (B) -25

©) 7 (D) 24



6. What is the period of the graph shown below?
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A) = il
(&) 3 (B) 3
2
(©) ?ﬂ (D) 27

7. Which of the following functions represents the graph shown below?

(A) y=—cosx (B) y =cosx

(C) y = cos(2x) (D) y = —cos(2x)

Section II: Short Answer Questions

1. Find the maximum and minimum values of the following trigonometric
functions.
y = 6 — 5cos(30)



Solution

We know that
—1 <cos(30) <1

Multiplying by —5, the inequality signs will change:
5> -5co0s(30) > -5
Writing in proper order,
-5 < -5co0s(360) <5
Adding 6 throughout,
6-5<6-5co0s(30) <6+5

I<y<l1l
.. Minimum value = 1

.. Maximum value = 11

2. Find the maximum and minimum values of the following reciprocal
trigonometric function.

1

y:

7 2 . .
Z+§sm(56—30)

Solution
We know that
-1 <sin(50 -30°) < 1
2
Multiplying by 3

<
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sin(56 — 30°) <



7
Adding 1 throughout,

7 2 7 2. o 1 2
< 4 — < — 4 —
1 3_4+3s1n(59 30)_4 3
Taking L.C.M.,
21-8 7 2 . o 2148
< —+= - <
v _4+3s1n(50 30°%) < T
13 7 2. o 29
< 4 — <
12_4+3$1n(50 30)_12
Now,
1
y:

7 2 . ]
Z+§sm(59—30)

Since the denominator is positive, the reciprocal will reverse the order:

12 12
29 13
12
.. Mini lue = —
inimum value 5
12
.. Maximum value = 3

3. Find the domain and range of the following function.
T
y cot | 4X

Solution

Given function is
= Scot (Ex)
Y 4

We know that cot @ is not defined when

sind =0



Also,
sind =0 when O=nm, neZz

Here,

0 = Ex

4

So,

Vi

Zx =nn
Dividing both sides by ,

g =n
x =4n

So, the function 1s not defined at

x=4n, nez

Therefore, the domain 1s

XxeR, x#4n, neZ

Now, cot 8 can take all real values. So,
i
t(— ) eR
co 4x

Multiplying by 5 does not restrict the values. Therefore, the range is

yeR

.. Domain =R - {4n : n € Z}

.. Range = R
4. Check whether the following functions are even or odd.

sec2 X + cos 4x

2

1. f(x) =
®) 1+ x%sin“x

sin® x

2. o(x) = x> cosxtan?x +
8x) 1+ x2



Solution
sec2 x + cos 4x

() f(x) = .

1+ x2sin” x
To check whether the function is even or odd, replace x by —x.

sec?(—x) + cos 4(—x)
1 + (=x)2sin®(—x)

f(=x) =

Now using the identities:

sec(—x) = secx, cos(—x) = cosx, sin(—x) = —sinx
So, ,

sec” x + cos(—4x)

flox) = EELT ST

1 + x*(—sinx)

sec® x + cos 4x

—X) =
S (=) 1 +x2sin’x
f(=x) = f(x)

.. f(x) is an even function.

sin® x

(i) g(x) = x> cosxtan?x +
8x) 1+ x2

Replace x by —x.

g(—x) = (=x)> cos(—x) tan’®(—x) + %
Now using the identities:
cos(—x) = cosx, tan(—x) = —tanx, sin(—x) = —sinx
So, . \
g(—x) = —x> cosx(—tanx)? + (_181—11;2)
sin’ x

—-X —x cosxtan X —
8(=x) = 1 +x2



Taking negative sign common,

3 ’ sin x
cos x tan” x +

g(=) =[x 1 +x2

g(—x) = —g(x)

.. g(x) is an odd function.

5. Draw the graph of the function

X
-
y an 3
Solution
The given function is
X
y = 4tan (—)
The period of tan bx is
Vs
b
Here,
1
b=—
3
So,
i
1
3
T =3n
.. Period = 3

The vertical asymptotes occur when

Multiplying by 3,



So, for one period, the vertical asymptotes are

s and x = o
YT ~ 2
. 3r 3r
.. Vertical asymptotes are x = BEREY
Table of values
X g y = 4tan (g)
Sn Sn
5 T | e V3)
—7 Z —443
3
G 4
4 4
L _4
2 6 \3
4 T
—— | = —-4(2 -3
4 12 (2-V3)
0 0 0
g n
-z Z 4(2 —
4 12 (2-V3)
T |z il
2 6 \3
3n n
— — 4
4 4
T z 443
3
Sn Sn
=~ | 5 4(2 +V3)
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Section III: Extensive Answer Questions

1. Find the period of the following trigonometric function.

y = 3tan (:%X) — Scos (%)

Solution

Given function is

3 5
y = 3tan (Ex) — 5 cos (Zx)

The function contains two trigonometric functions:
3x Sx
3tan{—| and —S5cos|—

For tan bx, the period is

T
b

tan 3_x
2

So, the period of



1S

Now, for cos bx, the period is

So, the period of

18

For period of combined functions,

LCM of numerators

Period =
erio HCF of denominators

LCM of 27 and 87
HCF of 3 and 5
Here HCF of 3 and 51s 1 and LCM of 27 and 87 1s 8.

Period =

Period = on
1
.. Period of the function = 87

2. Alternating current cyclically reverses direction. The maximum voltage
is about 220 volts and the standard frequency is 60 Hz (60 cycles per



second). The voltage can be modeled by
V(t) =asin(k(t—-d)) +c
Determine each of the following:

1. Period of the voltage function.
2. The value of k.
3. The amplitude of the voltage function.

4. Model the voltage with an appropriate transformed sine function.

Solution

Given
Maximum voltage = 220 volts

Frequency = 60 Hz
V(t) =asin(k(t —d)) +c

(a) Period of the voltage function

We know that {
Period = ———
Frequency
So,
T — 1
60
1
T = o second
(b) The value of k
For a sine function,
2
k=—
T
Substituting
1
T=—



we get
2
ST
60
k =2mx60
Sk =12071

(c) Amplitude of the voltage function

The maximum voltage is 220 volts. Since alternating current goes equally
above and below the center line, the amplitude is

a =220
.. Amplitude = 220 volts

(d) Model the voltage with an appropriate transformed sine function

The general model is
V(t) =asin(k(t—d)) +c

There is no vertical shift, so

c=0
Also, there is no phase shift, so

d=0
Substitute

a = 220, k = 120m, c =0, d=0
So,
V(t) = 220sin (1207 (t = 0)) + 0

Therefore,

V(t) = 220 sin (1207 (t))

.. The required voltage model is V(t) = 220 sin (1207 (t))

3. Solve graphically
sinx = cosx



Solution

To solve the equation graphically, we draw the graphs of
y = sinx and y = COSX
The solution of the equation
sinx = cosXx

1s the x-coordinate of the points where the two graphs intersect.

Table of values for y = sinxand y = cosx

X y =sinX | y =cCosX
0 0 1

m V2 V2

4 2 2

/4

— 1 0

2

m 0 -1

3
— -1 0
2
2 0 1

From the table, we observe that the first point of intersection is at

X =

T
4



-
Vd“.

Since both graphs repeat periodically, the intersections occur again after every
interval of w. Hence, the general solution is

b3
X=—+nn nezx
4 ’

In the interval 0 < x < 2, the solutions are

Graph




