Class Ex. #1

Trigonometry - Functions and Graphs Lesson 7:
Graphing Primary Trigonometric Functions

Periodic Functions

A periodic function is a function whose graph repeats regularly over some interval of the
domain. The length of this interval is called the period of the function.

The amplitude of a periodic function is defined as half the distance between the maximum
and minimum values of the function.

Determine the period and the amplitude for each of the following periodic functions.
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Graphing the Primary Trigonometric Functions

In this lesson we will leam the graphs of y =sinx, y =cos x, and y = tan x.

To investigate the graphs of trigonometric functions we will use the table of values method to
graph each function on a domain of 0° < x < 360° and use the graphing calculator to complete
the graph.

We will develop the graph of y = sin x as a class lesson and the graphs of

y=cos xand y = tan x will be assignment questions.
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276 Trigonometry - Functions and Graphs Lesson #7:  Graphing Primary Trigonometric Functions

Exploration | Graphing vy = sin x where x is in Degrees

a) Complete the following table of values for domain 0° = x =<360°. Give your answers to

two decimal places where necessary. . . A
x ' 0° 30° 60° | @90° 120° 150° |p 180°
y=sinx | | 05 |0.47 | | 087 | 05 0 ) p
x 2100 240¢ |¢ 270 | 300° 330° |x3060° /l— . | ‘o
: ’
y=sinx \'0,5 -84 - ( -6.%1 ~[)6 0

b) Plot the points on the grid below. Do not join the points.
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¢) Graph y = sinx on your calculator using degree mode and the following window format.
—_— x: [=360, 540, 30]
v:[-1.2,1.2,02]

d) On the grid, copy the graph from ¢) to complete the graph of y = sin x, —-360° < x < 540°,

s y=sin x is a periodic function whose graph continues indefinitely to the left and to the
right.

* The graph shown in b) is a partial graph of y = sin x on a restricted domain.

State the following for the function y = sin x where x is in degree measure.
a) Domain 2 &R} =, 5 b) Range 3%& ‘\L, %é\a‘jew:s
¢) Amplitude ‘ d) Period 25!(@0
e) _&:—intercept(s)_b;mitﬁ)&o_;‘_ of f) y-intercept(s) J______
5on el

Class Ex. #2
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Trigonometry - Functions and Graphs Lesson #7: Graphing Primary Trigonometric Functions

A student was asked to reproduce the graph in Exploration b) in radian mode.

Class Ex. #3

a) Write down the graphing calculator window format the student should use.

(SIEURLR U RENCYEY

b) Sketch the graph of y = sin x for 0 = x = 2 showing the intercepts.

Complete Assignment Questions #1 - #12

Assignment
a) Complete the following table of values for domain 0 = x = 2. Give your answers to

. two decimal places where necessary.
x 0 = (2| = |2 s
Y =C08 X | 01105 | D [-05 [-047 "
T= i 0 Ax 1z | 9
x 3 3 2 3 6 £
y=cosx [ |~09 0 0, 0-87 | |

b) Plot the points on the grid below. Do not join the points.
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¢) Graph y = cos x on your calculator using radian mode and the following window

format.

d)} On the grid, copy the graph from ¢) to complete the graph of y=cos x, 2o =x<3x.
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278 Trigonometry - Functions and Graphs Lesson #7:  Graphing Primary Trigonometric Functions

2.

n

. a) Using the same grid sketch the 4,

State the following for the function y = cos x where x is in radian measure.

a) Domain 'LGR\ ) b) Range
¢) Amplitude \ ) . d) Period

e) x-intercept(s) 1\ 3{‘ ~~-&\‘(_, f) y-intercept(s) l S
ol PN el

A student was asked to repmduw {me complete cycle of the graph of v = cos x starting
from zero degrees.

a) Write down a graphing calculator window format the student could use.
1= [0 ‘%0 ‘3o°3 \i):, Yf"’* RIS ,'2]

b) Sketch the graph of ¥ = cos x, 0° = x = 360°, showing the intercepts.

v\:’)""d

Lj (052

Complete the following: i
a) When sin x has a maximum value, the value of cos x is ( ) L

b) When sin x has a minimum value, the value of cos x is ( > :
= l,

¢) When sin x has a value of zero, the value of cos x is

graphof y =sinxand y =cosx - .
for domain —w = x < 2. &

b) For what values of x, in the

domain 0 = x = 27, do sin x and 7 / o /
s x have the s alue? - - et i
cos x have the same value - yu» /[ ‘: R\n/ ll?,T-_
| L
mosr AN /
B 4 3 " \
1

¢) What is the minimum horizontal tmns]dtion applied to the graph of y = cos x which

would result in the graph of y = sin x? ) \ Yoo Y‘\'
U 20 TR Ty

d) Ifsinx =cos(x - ¢) for x €N, find the sma]]c—:st positive value of ¢,
siny = 103 (2 “lf\

e) Ifcos x =sin(x — k) for x € N, find a value for k.

iy AT
(bsy =S\ »(ﬁ) :"“/2 or "'3/”2'
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Trigonometry - Functions and Graphs Lesson #7: Graphing Primary Trigonometric Functions 279

6. a) Complete the following table of values for domain 0° =x < 180°. Give your answers to
two decimal places where necessary.

= 0° 15 | 300 | ase | e0° | 75° @FD Af)y'h Yot
y=tanx v 0.21 0-5‘6 l 1% | 31% l\Y\AC{:\'fJ
P 105° | 1200 | 135° | 150° | 165° | 180°

y=tanx [-%3% [~\0Y | <] ~05% [-0m 0]

b) Plot the points on the grid below. Do not join the points.
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¢) To investigate what happens to the graph of y = tan x as x approaches 90°, complete the
following table.

X 80° 85¢ 89° 89.9° 89.99° 89.999°
y=tanx | 5.1 | W45 |S13 | 813 | §1%0 | &1 b
X 100° 05° 91° 90.1° 90.01° 90.001°
y=tanx [ 5[0 [<\¥y [0 ~5 | 910 =972k
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280 Trigonometry - Functions and Graphs Lesson #7:  Graphing Primary Trigonometric Functions

d) To graph y = tan x on your calculator using degree mode use the following instructions:

Step 1: Enter y = tan x using the | Y= [key.

Step 2: Press the | Zoom | key,

Step 3: Access “ZTrig” and press | Enter

e) Write down the graphing calculator window format for “ZTrig”,
Lo w0 @) Y 4 4 1]
f) On the grid in b) complete the graph of y = tan x for domain -360° =< x < 360°.
g) Isy=tan xa periodic function? If so what is the period? \jes perw;l |g0°
h) Does the concept of amplitude apply to the graph of y = tan x? N 0
7. State the following for the function y = tan x, 0° s x = 360°,
— —_—
b, 0
0 %0 K b) Range _J___%_%_ﬁg‘______, 6
¢) Period | mb — d) x-intercept(s) _ ’ ‘:'1@__,_

¢) y-intercept(s) 0

a) Domain __

U 0
) Equations of vertical asymptotes 'x}" % ')‘5'3\10

Multiple Ao B s ; : . §
Cholce Questions #8 - #11 refer to the graph of the function fix) = tan x, x & i
8. The domain of the function is 9. The asymptotes have equations
A, x=nm nel A. x=nm n€l
nit
B. _\'aeT.nEI B. r= nel
@ x:&%ﬁ-mﬁ.nE[ <"’"> _t=g+mr. nel
D. xen D. x=2nmx nel
10. The range of the function is 11. The x-intercepts of the graph are
b
A, .\'=e§+mr. nel ‘&) x=nm, nel
B. xeN B. x=2" nel
C. f(.\’)#g+nmnel’ C. _'(=;1+n'r nel
e R D. x=2nm n&l
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Trigonometry - Functions and Graphs Lesson #7: Graphing Primary Trigonometric Functions 281

12.  Which of the following statements is incorrect?
A. The graph of y =sinx has an x-intercept of 7.
B. The graph of y = cos x has a minimum value when x = .
C. The graph of y = tan x has a an x-intercept of 7.,

@ The graph of y =cos x has an x-intercept of .

Answer Key
1. a)
T T T 2n S
» 0 % 3 2 3 & L2
¥ o= C08 X 1 087 0.5 0 0.5 ~0.87 -1
- T 4 3 S | lx 5
x . 5 T | 7 & | &
¥ =005 X ~0.87 -0.5 0 0.5 0.87 1
d)
‘A p.
-t
g -7 [4 T r 3nh
-1
]

(&

a) x€R b)) fpl-lsy<sl,yeR} ) 1 d) 2x -e) %4-(!;1.“{:! f) 1

4 ;
3. a) x[0,360,30] yv:[-12, 12, 02] answers may vary b) ! / W (s «°
_ ] 4 -
4.2 0 b) 0 o %l I W-m- 30"
-1

5. a) —s =3 —» -» e —

Y=C08 X
¢ S | ;

b) —and —

4 4

- S )
¢) — units to the rigtht

A3

b 3 g x
d — e) —

2 2

y=sinx
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282 Trigonometry - Functions and Graphs Lesson #7:  Graphing Primary Trigonometric Functions

6. a)
X o 15° 3P 45° & 75° ¥
y=tan x 0 0.27 (.58 | 1.73 373 undetined
X 105° 120° 135° 150¢° 165° 180°
¥ =tan x -3.73 -1.73 -1 .58 —0.27 0
c)
X 850° 85° H9° 80 .9° 89.99° 80.999°
¥y =tan x 5.67 11.43 57.29 573 5730 57 296
X 100° a5° a1° 90.1° 90 .01° 90.001°
¥y =tan x -5.67 -11.43 -57.29 =573 ~5730 —57 296

e) x:[-352.5,3525,90] w[-4.4.1] 1)
g) Yes, the period is 180°
h) no

7. a) {x|x= 90" 270%}
by yER
c) 1807
d) 07, 180°, 360°
el O
£y x=90°x=270°

§. C 9.0
1. D 11. A
12. D
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