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Discuss the Ideas

1. Suppose you are given an equation of the formy = asin b(x — ¢ .
Which characteristics of the graph can you identify?

Q

2. What strategy would you use to sketch the graph of the
transformation image of a sinusoidal function?

Q

Exercises

(3 Identify the transformations that would be applied to the graph of
¢ = sin x to get the graph of y = 10 sin%(x — 1) + 1.

=10 Vertical Streteh b? a fachr ef 10
b= .;_ Honzmital shrefeh baq fa chv of ?" 3

c=T Hvrizental translafivn 4 The n’«7hf T unit.

d= | Vertical ‘h’ans/av’?’m‘ “up | unit
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4. Ider.ltlf)' t:e follo.wmg cha.racteristics of the graph below: amplitude;
perlod; phase shift; equation of the centre line; zeros; domain;

maximum value; minimum value; range - »
Amplitede = max-min

mEE NS EET e !
:: J‘=2qin--x—-§ __QZ Lt 5‘&_1_ = ‘9_(_2)
SR TEN S
—t *—‘-—«k .2
a =
M 4 |- | 2w | 4 [0 | 2 T $.€ X "2
RE e b
N EE ACE ‘“‘T I [ [median lihe = e
2 — -

;=0

Phase shift: x= m

S

L

ma¥ = 2
' mn= -2
E I”éir)}(,.' [-J,QJ D:[—‘Qﬂ;')ﬁj

a) a sine function with: amplitude 5; period 3: equation of centre
: ST
line y = —2; and phase shift 3

5. Use the given data to write an equation for each function,

a=5 -1 She chm

P=3mr 3 _asmb(r-c)td

b= 2T 2ir "j:5 sin 27 (>~ —E)* =<
3 3

d=—2a

b) a cosine function with: maximum value 5; minimum value —2:

period 1r; and phase shift —% . 3
CoOsine Fu n chm

= Max -min =
4= mox-mn | P f- a cos b (=) +
= b= 2T |
di=5-22 zﬁr 1}_—,3,5 Cog;z(x-:‘_,_":) + 0
D) b~ T
a= 3,5 . =S8, SIS -x‘f‘_?_r)
b=2 : lj ( 3
- No Verhcal shift, d=0
6. Determine'a possible equation for each function graphed below.

Ase SFT FOR SINE : O
a) v .Pﬁ = asin b(x-c) +d
. : =T S, EQuATION j
' y:O.szn/(“f— -0)+0

e M/2

PHASE SHFT FOR COSINE:

= 0, 5 p= 2T . EQuANDON y;acbsb(x—c)wfd
. b} "_’2n.=’, . .

d=p %——- = 1:0.5,;05,(-,.:_#/1)4&0
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PHinse sHFT FOR SINE T _,
b [ p= amr LT3
Q=-|--3 ' H :
2 X b= 2,2 5 ?.IS‘:‘nl(x- %r)__z
0;1 SHE 9 pam
d }4--3 g Piase SHFT Fek COSINE [
3 7Y 10 7*/00"51'6:-0)—.2
d= =2, S |
P’B('E);-g
Q=8 <) , Y V= (X ng PhpAse SHIFT FOR QSINE
..7 ARV ARV ARVE) "
; = 2 -0) 1
a=¥l 0 'b‘%rt=4 } .ICOS 4( ) |
A= 1+-1 ’ 3 |
. Half perrt |
d= p b(a)=m = A |
o o N T ‘;ylfx)i p=amr PHAsE sHIFT FoR S) x |
i N Hb=21 - | =[sh i(%-"E)+0O
a- SN A T oy ! Z)
L ' j : R cosine IU
d=1+-1 pPipse sHiFr Fo 2
. = {2 -T\+O
d=0 g | cos I D

7. a) For the function graphed below, identify the values of a, b, ¢, and
diny = asinb(x — c) + d, then write an equation for the

function. 4 ({-’)=£‘r

T T
=

T —t g

L Am | | 2w T 0] [ |2 | 4
3 T

3 3
e SINE: 2% 21 -4
Q=80="2 PiAse smiFr FIR Swle: O, o S . 3
N —
e THEE ARe PosSIBLE
a=a , . : C- VALUES
y=25Mm 3(x - o) +4
d=6+2 |
2 .
~r -3m o S°
d:l‘f PHAse siFr FoR (PSNE: _Z_.r'%ab)‘
e
p- 2r Tese pre POSSIBE
3 C- VALUES
b= 2T g:ﬂw_ca(z--‘ln‘).,.q
=3
2r
3
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p) For the function graphed below, identify the values of a, b, ¢. and
diny = acos b(x — ¢) + d, then write an equation for the,

function.
o PP
| : vE 100
- X
g g dnl w & 10| [ & | ¢ (3]
: - , ome: -m, =T, 0 L
a= —0,5-(-1.5) FHASE SHIFTE GRS LR AN
\_—V—'—'—J —
4= 05 C— VALUES
%s 0,580 Jofx—-1T)~ |
d: SIENS + (—/«‘S’) 3
Z | == =
PHAse SHFIS FBR CosiE: —7—’1—, 3_rr/ -E, 0
d= —| g T 1% 1 8
e e/
N e
p- 3T These ARE POSSIBLE
2 C-VALUES
b___&r ?50.5605_{_(361—‘lﬂ’)_]
3iT ) g
; 2
= 2 ,2_ = _’_é
7 (57)" 5
8. a) The graph of y = sin x is shown below. On the same grid, sketch
the graph of y = 2 sin 3<x = g) + 3. Describe your strategy.
may. 7] ] Y vg.,?sm 5__(1-1;’:')‘*3
I\ ER/EREEARER .
[ [\ ﬁ_L_\_--T [l median Ive at 3
med l )
i -1 | | ‘ ﬁmph'hvdl. = 2
Y LU A A AV Y| WA phase shity = I
/ 2z
min 4 AR e
L PN s
=2 = 2W _ 4T ~
- AEESERNEE 0 Perrd Cde “{—ésmlcli I,
et ”‘:‘!: —]F; sixl | | || T used Bachm
w/ ‘E
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b) List the characteristics of the function y = 2sin S(x = ‘2‘) 183

amph'fud!-—-?/ medven e at 593
= 2 ‘ :
RS 3 D xelR

Phase S‘hf?i"’;rv R 1) 54

9. a) The graph of y = cos x is shown below. On the At grid, sketch
the graph of y = cos 4(x E) — 2. Describe your strategy.

3
7 - median=-2 *4 "
< Y] amp > |
X|
0 ; 12 permd= 2T 3 3w
AT A e |
Mmed—s 7
il (N I T /] \ n ==y 2_ -2
qu \ V \. N/ Pha-(ag lf+ 3 3 —Et
Sou L cannot start at 'féf ; L creld
Use the coterminal —zrr,,.zrr(_(,_)
6 2
-2my 2
b (2
lor
6
- b) List the characteristics of the function y = cos 4(x + ) 2
anne I /2’761&&5 hif} —= br x €
erinlh = ____2”—- = T b
P S med-:an //he;:-'z K.[‘3; =4
10. Sketch the graph of each function for the domaln[m
a)y = 4sin5 (—F—)—?) amp - 4
[ BEE l median lhace 7" =3
7J ‘ ‘ Il J ‘ \ | PM\O‘J( =_2_.n_: 2m _ 4”
gaseeenenes e
‘ b JL { S
1 1 5 , : she phese
fﬂu)( ‘ | l [ \! | i [ | Phéfi(« Sh)/f :—3'71- gh'}f /s %,
‘u;."‘ri \ i wruld b
A | : | o { 4o havt
m ( ¢ - ! %g W‘ ;
5 I ] | | | \ 7 ‘ gm/c%b‘ /3
O N O 4 | ’
Min N
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= /
b)y=%cos2(x+§)+1 0”’7"’5! maxX = /+é-l§

" /] . 2
1] median= [ min = l"; 3
Va maX Doyyl= 2 - 20 _qr
\ / ~ ‘)C‘I b 2
—m;‘n
a0
hase shi #+ = =L
A -1 | t 17\ P £ J 4

11. Use transformations to sketch the graph of y = —2 sin (Zx st 4:) —¥ o /__ a) The Al s o
for 2w < x < 2m. /_1= iy 2(7({-...77:)—2 )o..‘ fin
¢ T b

f ggiuoh,;,_

Mmedian Ine 7 == 2

T § ANI-0 1 AN / INF ™ P?/n‘)‘ll= 2. 2T
: - med ITE
el L wan wi o mia

hase shi)# =1T
P /o

Multiple-Choice Questions

1. Which graph below can be described by y = cos 4(x + %) +2¢

Ay yE () B. [V T JyFin
X X
— O —_—
C.[ Ty YE D.[ Ty y = k()
X X \
0
L) 2

5P DO NOT COPY. 6.6 Combining Transformations of Sinusoidal Functions 539



