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TOPIC 19: Trandations of Graphs

The process of moving a graph to the left and right, or up and down, is called
translation. We will start by exploring translations of the parabolawith equation y = x°.

Recall that we can represent the quadratic function y = x* in function notation by letting
y=f(x).

Examplel: Let f(x)=x’. Graph y= f (x)- 4 onyour calculator and compareit to
thegraph of y=f(Xx).
We gtart by replacing f (x) with x* inthe equation y= f(X)- 4 to obtain
y=x’- 4. Nowwegraph y= x*- 4 onthe calculator along with y=x*

so that we can compare the two graphs. Press the [Y=] key and type in the
two equations. Then press the (GRAPH.| key.
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We see that the graph of f () =x* has moved down 4 unitsto give the
graphof y=f (x)- 4. Noticethat y =x? isgraphed firstand y = x*- 4
is graphed second.

For problems 1-4, let f (x) =x*. Graph the equation and compare it to the graph of
y= f(x). Begin by rewriting the equation asin Example 1.
1. y=f(x)+3 2. y=f(x)+5

3. y=1(x)-3 4. y=f(x)-5

5. Briefly describe the graph of y = x* + k. Use complete sentences.

Example2: Let f(x)=x*. Graph y= f(x- 4) onyour calculator and compare it to
thegraph of y=f(x).

Replace x with X- 4 inthe equation f (X) = x* to obtain
y=f(x- 4)=(x- 4)>. Nowtype y=x* and y=(x- 4)2 into your
calculator and graph the equations.
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Example 2:
(continued)
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We see that the graph of f (x) = x* has moved 4 unitsto the right to give
thegraphof y= f(x- 4).

For exercises 6-9, let f (x) =x*. Graph the equation and compare it to the graph of
y= f(x). Begin by rewriting the equation asin Example 2.
6. y="f(x-3 7. y=1(x-5

8. y=1(x+3 9. y=f(x+5H)

10. Briefly describe the graph of y = (x- h)?. Use complete sentences. (Note: Thereis
anegative sign in front of the h which will affect the direction of the movement.)

For exercises 11-14, let f (x) =x". Graph the equation and compare it to the graph of

y=f(x).
11. y=1f(x- 4+3 12 y=1f(x+2)-1
13. y=f(x-7)-5 14. y=f(x+9)+3

15. Briefly describe the graph of y =(x- h)* + k. Use complete sentences.

For exercises 16-19, write an equation for the graph.

16. 17.
\ TH B :
\\ 17 \: /
\ ] :
A I\ /
b f b b kb 4 b :

65



MAP

M athematics Achievement Program SESU — High School Collaborative
18. 109.
12 I\ 7'
N i \ /
\ /
\\ ,(
BE A 2/ NV
N 4
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20. Looking at the graphs in exercises 16-19, and the equations you wrote to go with
them, describe how to find the vertex of a parabolawith equation y =(x- h)* +k.

For exercises 21 and 22, write the equation in theform y = (x - h)2 +k by completing
the square on x and find the vertex of the parabola.
21. y=x*- 4X+7 22. y=x*+6x-1

Thegraphof y= f(x- h)+k isatrandation of the graph with equation
y=f (x) . So far we have explored trandations of parabolas. Now we will explore
trandations of the graphs of some other common functions.

23. Let f(x)=|. Graph y=f(x+3)-1and y = f(x). Briefly compare the graphs
using complete sentences.

24. Let f(x)=+x. Graph y=f(x-2)+5 and y = f(x). Briefly comparethe graphs
using complete sentences.

25. Let f(x)=x".Graph y=f(x+1)+3 and y = f(x). Briefly compare the graphs
using complete sentences.

26. How isthe graph of y = f (x- h)+k obtained from the graph of y = f (x)?
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For exercises 27-29, write an equation for the graph.
27. 28.
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29.
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