FST 3-2 Notes

Topic: The Graph-Translation Theorem
GOAL:

Show that the substitution of x - h for x and y - k for y in an equation for a relation has
the effect of translating a graph / units to the right and & units up.

SPUR Objectives

C Use the Graph-Translation Theorem
to find transformation images.

D Describe the effects of translations
on functions and their graphs.

J Apply the Graph-Translation Theorem
to make or-identify graphs.. '
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A translatlon in the plane is a transformatlon that maps each —

Vocabulary

fransformation
prelmage
image
transiation
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point (x, y) onto (x + h, y + k), where h and k are constant.
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Instruction

right 12, vy 25

1) Under a translation, the image of (0, 0) is (12, 25).

a) Find a rule for this translation. (\ﬁ;j) — (}S ey D&D%

b) Find the image (x Ly ') of (-2, -8) under this translation.
('Drg) = [(2ri> y 8 F 9‘5\)

On your own:

a) Find a rule for this translation. (¥, 3) - (/ x—

1) Under a translation, the image of (0, 0) is (-12, 5).

b) Find the image of (6, -10) under this translation.
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Instruction

2) Compare the graphs of y = X *and y—25 = (x— 12).

a) Graph it

b) Describe the translation
ri 3 ~nt ) a “g ag—

¢) Find the rule for this translation

= (x-18)7 #9F

(45) = (X413, —«+ £ 3%)
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3) If the graph of y = |xl is translated 2 units up and 3 units to the left, what is an
equation for its image?
q 11s 1mage (¥'j> = (/‘7( "5) 3{’5}
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On your own:

2) Compare the graphs of y = X, andy=(x+42) -5.
Lz{,/@’ s low} ) R EE r\.g—

3) If the graph of y = \/; is translated 2 units down and 5 units to the right, what is an
equation for its image?

Instruction

a) If the graph of y = \/_)-c- is translated 2 units down and 5 units to the right, what is the

translation rule?
ot
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Given a preimage gr

following two processes yield the same image:

(1) replacing x by x — h and y by y — k in the sentence;

(2) applying the translation (x,y) — {(x + h,y + k) to the
preimage graph.
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e ForT (x,y) = (x+h,y+k) the image of y = f(x) is

y 7k =1x-h)..
or y=f(x-h)+k
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Example: If the graph of y = — E——z- is translated 8 units up and 17 units to the left, what
X

is an equation for its image?

I
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A good graph meets the following criteria:
e Axes are labeled appropriately, with the scales shown.
e The characteristics of the graph can be seen (appropriate window).

-asymptotes
-discontinutities
-changes in direction

e The intercepts are shown.



