Name: ________________________________________
[image: ]

[image: ][image: ][image: ][image: ][image: ]
[image: ][image: ]
[image: ][image: ][image: ][image: ]


[image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ][image: ]







[image: ][image: ]





[image: ]
-




















[image: ][image: ][image: ]



[image: ][image: ]




[image: ][image: ]








[image: ]
[image: ]
[image: ]











































[image: ][image: ][image: ]



[image: ][image: ]

[image: ]



[image: ]









[image: ]





[image: ]
[image: ]











[image: ][image: ][image: ]
[image: ]
[image: ]

[image: ][image: ][image: ]
           [image: ]
[image: ][image: ]









[image: ]











[image: ]










[image: ]




















[image: ][image: ][image: ]
[image: ][image: ][image: ]

[image: ]






[bookmark: _GoBack][image: ][image: ][image: ][image: ][image: ]

9

image5.png
The wave oscillates about a horizontal line called the prineipal axis or mean line which has
max + min
2
A maximum point occurs at the top of a crest, and a minimum point at the bottom of  rough.

‘The amplitude is the distance between & maximum (or minimum) point and the principal axis.

equation y =

amplitude =
Ll 2
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princial axis

‘maximum point-
N\

vt point
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THE SINE FUNCTION
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THE BASIC SINE CURVE
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P(cosz,sinz)
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‘Suppose point P moves around the unit circle so the angle [OP] makes
with the pasitive horizontal axis is z. In this case P has coordinates
(cosz, sinz).
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y=sinz

180°
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TRANSFORMATIONS OF THE SINE CURVE

In the investigations that follow, we will consider applying transformations to the sine curve y = sinz.

Using the transformations we learnt in Chapter 5, we can generate the curve for the general sine function
y = asin({z —c)) + d.
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THE FAMILY y = asinz, a #£0
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o | Function | Maximum Amplitude
T y-smz T T

2 [ y=2sinz

05 [y=05sinz

-1 | y=—sinz

a | y=asinz
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How does a affect the function y =asinz?

State the amplitude of:
a y=3sinz b y=Tsinz <
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THE FAMILY y — sinbz, b >0
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b | Function | Maximum
T[ v=sne T

2| y=sin2e

3 | y=sin

b| y=sinbz
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How does b affect the function y = sin bz?
State the period of:
a y=sindz b y=sin(}z) ¢ y=sin(l2e) d y=sinbz
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Family y=asinz, a#0 lal s the
 a affects the amplitude of the graph;  amplitude — Ja| rriybabes

o The graph s a vertical swetch of
o If a<0, the graphof y = sinz is also reflected in the z-axis
Family y=sinbe, b>0

o The graph is a horizontal stretch of y = sinz wiﬂnmlefaam:—,

a2
o period = 2

sinz with scale factor [al. @, and cannot
be negative,
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‘Without using technology, sketch the graphs of:
a y=2sinz b y=-2sinz for 0<z<2m
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‘Without using technology, sketch the graph of y = sin2z for
0<z<om
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Since sin 2z has half the.
period of sin z, the first

maximum is at % not .
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EXERCISE 10B.1

1 Without using technology, sketch the graphs of the following for 0 < z < 2r
3

a y=3sinz b y=—3sinz ¢ y=dsinz d y=—&sinz
2 Without using technology, sketch the graphs of the following for 0 < = < 3
a y=sind b oy=sin(%) ¢ y=sin(-2z)

3 State the period of:

a y=sindz b y=sin(~4z) ¢ y=sin(3) d y=sin(06z)
4 Find b given that the function y = sinbz, b >0 has period:

a 5 b ¢ 120 d4 e 100
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o | Function | Maximum | Minimum | Period | Amplitude
0 | y—sine 1 = = 1
2 [y=sin@z-2

2 |y=sin@+2)
—z|y=sim@-5

¢ |y=sin@-0)





image27.png
‘What transformation moves y =sinz to y = sin(z — ¢)?
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Function

Maximum

Minimum

y—snz
inz+3

sinz —2

v
y=sinz+d

1
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‘What transformation moves y =sinz o y = sinz +d?
What transformation moves y = sinz 1 y = sin(z —¢) + d?
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® y=sin(z—c) is a horizontal translation of y = sinz through c units.
o y=sinz+d isa vertical translation of y—sinz through d wnits
o y=sin(z—c)+d isatranslation of y = sinz through vector (§).





image31.png
On the same set of axes graph for 0 <z < 4r:
a y=sinz and y=sin(z—1) b y=sinz and y=sinz—1
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THE GENERAL SINE FUNCTION

‘The general sine function is
y=asin(b(z—¢) +d where b>0.

T

affects affects affects affects
amplitude  period  horizontal translation  vertical translation

‘The principal axis of the general sine function is y = d.
‘The period of the general sine function is 2T"

‘The amplitude of the general sine function is
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Consider y=2sin(3(z— §))+ L Itis a translation of y = 2sin3z with translation vector (f)
So, startng with  — sinz we would:

« double the amplitude to produce  y — 2sinz, then

o divide the period by 3 to produce y — 2sin3, then

o trnshate by (f) topodice  y=2sin(3—F)) +1.
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EXERCISE 10B.2

1 Sketch the graphs of the following for 0 < z < 47
a y=sinz—2

¢ y=sin(z+2)

e y=sin(+%)

Check your answers using technology.

2 State the period of:
sin5t b y=sin (%) ¢ y=sin(-2t)

ay

3 Findbin y=sinbz if b>0 and the period is:

a 3m b5 ¢ 100m
4 State the transformation(s) which map:
a y=sinz onto y=sinz—1 b y=sinz onto
¢ y=sinz onto y=2sinz d y=sinz onto
e y=sinz onto y=}sinz f y=sinz onto
onto h y=sinz onto

onto

i y=sinz onto

GRAPHING
PACKAGE

d 50
y =sin(z —
y=sindz
y=sin(3)

y=—3+sin(z+2)
y=sin(z—%)+2
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THE COSINE FUNCTION
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cosb = so d=10cos
10




image37.png
The graph being generated over time is therefore a cosine function.

horizontal displacement (m)
10

v
4
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You should observe that y = cosz and
y=sinz are identical in shape, but the cosine
function is Z units left of the sine function under

a horizontal translation.




image39.png




image40.png
THE GENERAL COSINE FUNCTION

The general cosine function is y = acos(b(x — c))+d where a#0, b>0.
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On the same set of axes graph y=cosz and y=cos(z—F) for —27 <z <2
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Without using technology, sketch the graph of y = 3cos 2z for 0<z < 2.
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EXERCISE 10D

y=cosz

1 Given the graph of y = cosz, v
sketch the graphs of: N 1[
- — l
=1
a y=cosz+2 b y=cosz—1
d y=cos(z+%) e y=2cosz
9 y=—cosz h y=cos(z—%)+1
i y=cos2z I y=cos(%)

2 Without graphing them, state the periods of:
a y=cos3z b y=cos(%)

3 The general cosine function is y = acos(b(x — c)) + d.
State the geometrical significance of a, b, ¢, and d.
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4 Find the cosine function shown in the graph:
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THE TANGENT FUNCTION
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NI

Q1. tan6)

Q1. tan6)

A(l,n'z

A0

Q(1,tand)
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‘What happens to tan 8 when P is at (0, 1) and (0, —1)?




image50.png
THE GRAPH OF
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We observe that y = tanz has: o period
o range
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e vertical asymptotes
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THE GENERAL TANGENT FUNCTION

The general tangent function is y = atan(b(z —c)) +d, a#0, b>0.
 The principal asisis y —d.
o The period of this function is %
+ The amplitude of this function is undefined.




image1.png
Trigonometric functions
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* Discuss how to find the z-intercepts of
o What must tan(z —r) simplify to?
« How many solutions does the equation tanz =2 have?

tanz.
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=) Self Tutor
‘Without using technology, sketch the graph of y = tan(z + %) for 0< < 3.
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‘Without using technology, sketch the graph of y = tan2z for —7 <z <.





image58.png
EXERCISE 10E

1 a Skeich the following finctions for 0 < z < 3r-

i y=tan(z—3%) il y=—tanz il y=tan3z
b Use technology to check your answers to 2.
Look in particular for asymplotes and the z-intercepts.

2 Describe the transformation(s) which moves the first curve 1o the second curve:
a y=tanz © y=tan(z—1)+2 b y=tanz to y=—tanz
¢ y—tanz w0y 2tan(§)

3 State the period of:

a y=tanz b y=tandz ¢ y=tannz, n#0
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GENERAL TRIGONOMETRIC FUNCTIONS
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FEATURES OF CIRCULAR FUNCTIONS

. y Sketch for Ny ” .
Function O Period | Amplitude Domain Range
v
"
y=cosz .‘~vL; o 1 zeR “1<y<1
y=tanz | -4 - 7 | undefined | z # 5, + yeR
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GENERAL TRIGONOMETRIC FUNCTIONS

5>0
a e d
General function | affects vertical | S | affrs horizontl | affects vertcal
stretch zont inslation lation
Orizon translati translati
« >0 moves | o d>0 moves
y=asin(bz - ) +d the graph right |  the graph uy
el )t || perioa 2 | e gt eraph up
y=acos(bla ) +d T | e c<0 moves [ o d<0 moves
the gaph left | the graph down

y=atan({z —¢)) +d

amplitude.
undefined

o principal axis
is y=d
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EXERCISE 10F
1 State the amplitude, where appropriate, of:

a y=sintr b y=2tan(3) 3
2 State the period of

a y=—tanz b oy=cos(3)-1 ¢ y=sin(2(c— %)

cos(3(z — )
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Find b given:

a y=sinbz hasperiod 27 b y=cosbz has period 2

€ y=tanbe has period d y=sinbr has period 4
Sketch the graphs of these finctions for 0 < z < 27

ay=3 b y=sinz+1 ¢ y=tan(z+3)

d y=3cos2r e y=sinz+3) -1 fy=tnz-2
State the maximum and minimum values, where appropriate, of:

a y=-—siniz b y=3cosz ¢ y=2tanz

e y=1+2sinz f y=sin(z—%)-3

State the transformation(s) which map(s):

a y=sinz onto y=}sinz b y=—cosz onto y = cos(3)

Find m and n given the following graph is of the function y = msinz +n.

- x 2





image64.png
@ Find p and g given the following graph is of the function y = tanpt +g.

y

| 4 |
3 b
Y o x/ T E ES
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PERIODIC BEHAVIOUR
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REVIEW SET 10A

1 Which of the following graphs display periodic behaviour?

2 Draw the graph of y = dsinz for 0 <z <2m.
3 State the minimum and maximum values of

a ltsinz b —2cosdz
4 State the period of:
a y=4sin(3) b y=—2cos(dz) ¢ y=dcos($)+4 d y=btan(3z)

5 Complete the tble:

Function Period | Amplitude | Domain | Range
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IREVIEWSET 108 I
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2 Draw the graph of
3 Statetheperiodof: @ y—4sin(3) b y=
4 Draw the graph of

sindz for 0< z< 27

06cas(2.37) for 0<z <5.
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R —
1 Consider the graph alongside.
a Explain why this graph shows periodic
behaviour.
b State
i the period
i the maximum value
il the minimum value

2 Find b given that the function y = sinbz, b >0 has period:
a 6r b5 <9

3 a Without using technology, draw the graph of /()
b For what values of k will f(z) =k have solutions?

4 On the same set of axes, for the domain 0 <z < 2, sketch:
a y=cosz and y=cosz—3 b y=cosz and y = cos

sin(z — £)+2 for 0<z < 2.

¢ y=cosz and y=3ewz d y=cosz and y=2cas(e—F)+3
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6 State the trnsformation(s) which map(s):
a y=cosz oo y=cos(z—F) +1 b y=tmz onto y=

¢ y=sinz onto y=sin(dr)
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TERMINOLOGY USED TO DESCRIBE PERIODICITY

A periodic function is one which repeats itself over and over in a horizontal direction, in intervals of
the same length

‘The period of a periodic function is the length of one repetition or cycle.

f(x) is a periodic function with period p > f( +p) = f(z) for all z, and pis the
‘smallest positive value for this to be true.
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'WAVES

In this course we are mainly concerned with periodic phenomena which show a wave patem:





