FST 3-5 Notes
Topic: The Graph Scale-Change Theorem

GOAL: Apply the Graph Scale Change Theorem to all relations.

SPUR Objectives

C Use the Graph Scale-Change
Theorem to find transformation images.
D Describe the effects of translations
and scale changes on functions and
their graphs.

J Apply the Graph-Translation Theorem
or the Graph Scale-Change Theorem to
make or identify graphs.

Vocabulary

horizontal and vertical
scale change
scale factor

size change

horizontal scale factor A transformation that maps (x, J)
to (ax, y) for all (x, y), where a &£ 0 is a constant.

to (x, by), where b + 0 is a constant.

vertical scale change A transformation that maps (x, »)

to (ax, by), where a # 0 and b+ 0 are constants.

scale change (in the plane) A transformation that maps (x, y)

change.

scale factor The nonzero constant by which
each data value is multiplied in a scale

(3){ 3
)

size change A scale change in which the scale
factors are equal; a transformation that maps
(x, y) to (kx, ky), where k is a nonzero constant.




Horizontal Scale Changes

1. Use your calculator to graph y = x? — 4. Gl.tluln L |
Sketch the graph in the space provided at the right.
Be sure to label all intercepts (x and y).

2. Graphy = (2x)2 — 4 on the same set of axes.

Q1: How did the equation change?

X mulfiplied by 2. then
TEphied vy

Q2: What cha gea' in your graph? How did it change?
HotvzonYall 4 Shrunk.

Q3: What stayed the same in graphs from steps 1 & 2.

| Same \j -—]ﬂﬂ,f‘(ﬁ(

3. Graphy = (E) — 4 on the same set of axes above.

Q4: How did the equation change in step 3 from the original equation in step 1? Q

X was divided by 2 then Sgyare
W ey ey () 2 onto| 4 s%; %{gg rh)eol
Sasme y-intercept C

Vertical Scale Changes

—

Be sure to label all intercepts (x and y). 2 B K an e 8t s
5. Graph 2y = x? — 4 on the same set of axes. 2 2 . o

(Hint: Solve equation for y) 9 - x Z
Q7: Howdid?ihe equation change? ‘_2-: i 25 L3 ol R
was divided b % 2 >
08: H"kadt-cﬁnge‘ﬁn;}o?:r grl'a;;){I %ﬁw%fd :}toc ngg. ;5 z 5 = ANGE 5 = 5 .
Vel el Shrinke
Q9: What stayed the same in graphs from steps 4 & 5.
X~ infeCcopts Fridd .
6. Graph% = x% — 4 on the same set of axes above. (Hint: Solve equation fory) )( 2/ 2
Q10: How did the eguation change in step 6 from the original equation in step 4? ( %)_,._ :é‘ — ’D
Lt dpublec ‘ Z
Q11: What changed in the graph? How did it change? V {rhCm( 2
Q12: What stayed the same in all 3 graphs? S _k‘h )/____ 2()( H"D
X— INTLCCLpts 2%%-8
- 21

4, Graph y = x? — 4 at the right again. Q_B;Xz_ o




Horizontal Scale Changes

1. Use your calculator to graph y = x% — 4.
Sketch the graph in the space provided at the right.
Be sure to label all intercepts (x and y).

2. Graph y = (2x)? — 4 on the same set of axes.

1: How did the equation change? 5.5 oA e v v o .

’ X was mulirpied. by 2 then
Q.?S u%rf&;d h? did it ch ?

¢ t changed in your graph? How did it change: i i, '

TN \\ /g8

Yax ;D) . |

Q3: What stayed the same in graphs from steps 1 & 2. : S R B R ER G

Same Verter (Same {j"ifﬂ’gf'c?'b) n s

2
3. Graphy = (’E‘) — 4 on the same set of axes above.

Q4: How did the equation change in step 3 from the original equation in step 1?

Xwasdivided by 2 Then sques
O5: What changed in the graph? How did it change? HaﬂZord'a.,\ Shﬂej—dﬂ b a@ -G;;D‘h)f

Q6: What stayed the same in all 3 graphs?
The veryex was Yhe same OF 2 (2

Soe, Y-i ’c-&"c.-t-‘o-b“)
Vertical Sgale Clm'lgéesilﬁ b
4. Graph y = x? — 4 gt the right again. T
Be sure to label all intercepts (x and y). 2 BT T
5. Graph 2= x2 — 4.0n the same set of axes. \j-= Q(- "L{) .
(Hint: Solve &uation for y) 5 = )(" 2 e
-

Q7: How did the equation change? = K g
X% was, iufdfcibgﬁanrlﬂ‘fms‘ """ *

divy A.géﬂ_/ by 2- ¥
O8: What changed in your graph? How did it change? v o
Verheally sheunk by afochr of o
x, Y24 8 00 e RNl s e
Q9: What stayed the same in graphs from steps 4 & 5.
X~ interc4pts ‘5 S+ v
6. Graph% = x* — 4 on the same set of axes above. (Hint: Solve equation for y) — 2[5( ?—_-1-])

Q10: How did the equatign change in step 6 from theoriginal equation in step 4? i 2_
1t was u,blecgi Y =2x"-
Q11: What changed in the gr.aph? How didﬂ.t’r change? VEIPW I,“O"e& A.DLDY],
012 %ﬂfstayed:he;me in all 3 graphs: U@I‘HCQJ S“]'Tf;["DH b‘ﬂ a‘]caﬁ')(ﬂ'r
X~ntercepts F D 2



Eraph Scale-Change Rule: S(x, y) = (ax, by) j

Where: a is the horizontal scale factor
b is the vertical scale factor
Recall

Translation Rule: T'(x,y) > (x+h,y+ k)

In equation form, the ‘opposite’ happened — addition in the translation rule corresponded
to subtraction in the equation

If y = f(x) was translated by the rule above, the new equation would be
y=k=f(x-h)

The same ‘opposite’ happens between the rule for scale change and the equation
Multiplication in rule corresponds to division in equation

Division in rule corresponds to multiplication in equation



From Activity:

v=x°—4

o l'giﬂcx\

T eguation

hocizontal Shrink
SCX;3>_3’ (l(i ) %)
(Z29)
Notizontal Stretch

| SG)=>(2%,9)

\erKeal sheinkl

5G4, L)

(*-%9)

| Verficol Steetch

S(Y,@ > (%, ZJD



hotizontal Soale change (O%Y) Snen T fatizomd Stefc

Verhical scalechange (X ,b@ mﬁ“’ g v j ﬁ?ﬁifgﬁﬁt

Additional Example 1 2 quattion
Sketch and compare the graphs of y = || and m eacribic thi y= L’ /6)(\
transformation that maps the first graph onto The second.

» MLLIJriplica;Han n Cule, Cor(‘esiaondg ﬂ;divis;m
N equation

¥ Divisien in fule corre;r;onds o mufhpi,tahm
i1 €quation_

NGOEXS @X) LU) 7 (é%’ L@
hoﬁ%mw ShrinV. bﬂ '/(P
Vectical Streteh by

Additional Example 2

The line 41x — 29y = 700 contains the points (39, 31) and (10, -10). Use
this information to obtain two points on the line with equation
20.5x — 87y = 700.



