B SHAPE AND SPACE Sbl-\l\" 0 0

Transformations

— Transformations K Z'

Clarification: Students need to be familiar with the term “invariant points” as points
that are not altered by a transformation.

B1 describe how vertical and horizontal translations of functions affect graphs
and their related equations:

y=f(x-h)
y—k=f(x)
Knowledge

B1

1. If the graph of 2x +3y =5 is translated 4 units up, determine an equation of
the new graph.

A e y=>g-t

o 2cr3ye9 2 43ly =5
C. 2x+3(y+4)=5

Understanding
B1

2. If (a, b) isapoint on the graph of y = f(x), determine a point on the graph (Ok L)
)

of y=f(x—-2)+3. . 2 el
XD x—2 c (0\4—,2) L+3>

A. (a-2, b+3)
B.

(a2, b=3) g=13 3

D. (a+2, b-3)

Understanding
Bl

3. Ifthe point (2,—8) is on the graph of y = f(x —3)+4, what point must be on

= f(x)? .
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B2 describe how compressions and expansions of functions affect graphs and their
related equations:

y=ar()
y=f(kx)

Knowledge @

B2

4. How is the graph of y = 7°* related to the graph of y =7* ? XD 3y Ao/‘( z Cl)rv?o }L

A. The graph of y = 7" has been expanded vertically by a factor of 3.
B. The graph of y = 7" has been compressed vertically by a factor of %
C. The graph of y = 7" has been expanded horizontally by a factor of 3.

The graph of y = 7" has been compressed horizontally by a factor of %

Understanding @

B2
5. The graph of y = V9-x? is shown below.

‘Which of the following graphs represents

:

y
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Higher Mental Processes @ B3 describe how reﬂecttons of fun.ctwns in both axes and in the line y = x affect
graphs and their related equations:

B2, B3 -
: y=f(-x) y=-f(x) y=f"(x)
6. If the graph of x> + y> = 4 is vertically compressed by a factor of % then reflected

in the y-axis, determine an equation for the new graph. Knowledge

z —
. 2 - 5;1 x 4_257 = B3
7. The graph of y =—f(x) is a reflection of the graph of y = f(x) in
b =
-2 - PAYIIRS
D X (T 2T A teras
. , N gy thex.—axis‘
C. —x?+25*=4 x ~/—25l} =f C. theline y=x.
D. theline y =—x.

Knowledge @

B3

8. What is the inverse of the relation y = x> ?
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Understanding
B3

9. The point (6, —12) is on the graph of the function y = f(x). Which point must be on

the graph of the function y = 3f(-x)? (6 _ Jl\
- —LZ \/&(fw{; 3 !

A. (-6, -36 2 3 (L)-3Q

B. (6, 36) )

C. (-6, —4) S w‘fw‘“ (-6 -3¢)

D. (6, 4) ‘7”\*'5 ’

Higher Mental Processes

B3
10. If f(x)=%,determinethe equation of f~'(x), the inverse of f(x).
= ix = o = ¢2
Ty bk o ek
x| /
B ()=t

2x—1 3((/“ _b

c =gt Xy -2 = Jy

D. f‘l(x):xlz —DC:_.97 =3

<= (29
% = -

2- X

Higher Mental Processes
B3

11. For which graph of y = f(x) would f(-x)=-f(x)?

Understanding
B3

12. When the graph of y = f(x) is transformed to the graph of y = f(—x), on which line(s)

will the invariant points lie?
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B4 using the graph and/or the equation of f (x), describe and sketch ﬁ
Knowledge
B4

13. Given the graph of y = f(x) below, determine an equation for an asymptote for the

1
graph of y = m

|
&~

A. x=3
B. x=-3
C. y==2
D. y=2

Understanding
B4

14. The graph of y = f(x) is shown below.

A. y




Higher Mental Processes

B4
15. Iftherange of y = f(x) is =1 <y <2, whatis the range of y:f(lx) ?
e\
A —l<y<t
2
1 %
—1<y<5, y#0 & >

D. y=22 or y<-1

Understanding
B4

16. The graph of y = f(x) is transformed to the graph of y = % If the following points

are on the graph of y = f(x), which point would be invariant?

(%) - 1
(1}) D) / /\i
(3, )

)
0.3 (s %

Understanding
B4

17. The graph of y = f(x) is shown below.

On the grid provided, sketch the graph of y =

fx)




BS using the graph and/or the equation of f(x), describe and sketch |f (x)|

Understanding

BS5

18. The graph of the function y = f(x) is shown below.

y

-

y=f(x)

V

‘Which of the following is a graph of y = ‘f(x)

A. Y

AN .
\

?

B.

~<

Understanding
BS

19. Iftherangeof y = f(x) is —3<y<5, whatis the range of y =|f(x)| ?
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Higher Mental Processes B6 describe and perform single transformations and combinations of transformations
B5, B4 on functions and relations

20. The graph of the function y = f(x) is shown below. Clarification: The absolute value of a function and the reciprocal value of a function
may also be combined with transformations.

y 1 /

Knowledge
B6

21. Determine an equation that will cause the graph of y = f(x) to expand vertically by a
factor of 4 and shift 3 units up.
1

A y=17(0)+3 )7 J%i '?(7 -3) =#)
B 3= /(-3 1717 y =X 3




Understanding
B6

22. In the diagram below, y = f(x) is graphed as a broken line.

y

-2
‘Which equation is defined by the solid line? Z =

A y=2f(x+1)
B. y=f(2x-1)
C. y=f(2x+1)
D. y=2f(x-1)

Understanding
B6

23. The graphof y = f(x) is shown below. On the grid provided, sketch the graph
of ¥ :—f(%(x+2) . \\Oﬁih eﬁ(’ 1
g:(\f ove X

2\t

3 y=rf(x)




Higher Mental Processes
B6

24. The graph of y = f(x) is shown below on the left. Which equation represents

. i xL~) __l—)(_ X
the graph shown on the right? —y = {/(‘7‘; x\ DOC-E
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A, y=-2f(2x+3)

B. y=-2f(2x+6)

1

C. y==2f §x+3

D. y=—2f(%x+6

Higher Mental Processes
B6

25. If the point (6, —2) is on the graph y = f(x), which point must be on
= 71 9 - $
the graph of y e 7 ()(\
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26. The graph of y = f(x) is shown below.

_a|pea+|
e
Ay = 26

Understanding
B6

a) On the grid provided, sketch the graph of:
y=2‘f(x)‘+1

Understanding
B6

b) On the grid provided, sketch the graph of:
y=2|f(x)+1]




