TRANSFORMATIONS



SPECS 2001

1. If the graph of y =f(x) is translated 5 units to the left, determine the resulting equation.

A y-5=f(x) B.y+5=f() C.y=f(x-5) D.y=f(x+5)

2. Howisthe graph 5y = Jx related to the graph y = Jx?

A y= Jx has been vertically translated 5 units up.

B. y= Jx has been expanded vertically by a factor of 5.

C.y= Jx has been compressed vertically by a factor of %

D.y= Jx has been compressed horizontally by a factor of %

3, Simplify: f7'(f(x))
A x B. —x C.

% [—
O
|
|

4. The graph of y=+9-x* is shown.
Which of the following graphs represents 2y =v9— x* ?




5. Given the function -f (x) = (x - 1)* + 2, determine f (%), the inverse function.

A flx)=Yx+2+1
B. f'(x)=Yx-2+1
C. fx)=x+2-1
D. fP(x)=x-2-1

6. The function y =f(x) is transformed to y = f(2x + 4). Identify the horizontal expansion or
compression factor, then the translation to the graph of the function.

A. horizontal expansion by a factor of 2, then a translation of 4 units left.
B. horizontal compression by a factor of % , then a translation of 4 units left.
C. horizontal expansion by a factor of 2, thena translation of 2 units left.

. . 1 . :
D. horizontal compression by a factor of 5 then a translation of 2 units left.

SAMPLE 2001

If the zeros of the function y =f(x) are —2 and 3, determine the equations of the vertical

asymptotes of the function y=

fe)
A x=-2,x=3
B.x=2, x=-3
C.y=-2,y=3
D.y=2,y=-3

8. If (6,-5) is a point on the graph of y =f(x), what must be a point on the graph of
y==fQx+2)-37
A. (-1,2)
B. (1,-2)
C. (1,2)
D. (10,2)

TRANS-2



9. Given the function y, = f(x), describe how the graph of the new function, y, =4f(x-2), is

10.

11

178

related to the graph of ;.

A. The graph of y; has been vertically compressed by a factor of —}1- then translated 2 units right
to form the graph of y,.

B. The graph of y, has been vertically expanded by a factor of 4 then translated 2 units right to
form the graph of y,.

C. ‘The graph of y, has been vertically compressed by a factor of % then translated 2 units left to
form the graph of y,.

D. The graph of y, has been vertically expanded by a factor of 4 then translated 2 units left to

form the graph of y,.

Given the graph of the function y = f(x) below, sketch the graph of each relation on the grids
provided.

y a) y=f(-x)
TR b) y=f(x-3)
..... 1 | | i | 1! = I e C) y o= Zf(x)

' / .'

l i b I ; d) x= f(y)
[ -5 5 |

N RRRAN

JAN 2002

Which equation represents the graph of y = x after it is translated 4 units to the right?

A, y=J;—4
B. y=+x-4
C. y=+x+4
D. y=+x+4

If f(x)=5x-1, determine the equation of f ~I(x), the inverse of f(x).

A YFE)= le—l
B. f"l(x)=-;-x—l
O

S

D. fl(x)=*

|

TRANS-3
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Which of the following graphs represents y




15, Which equation represents the graph of y = x° 4 x* after it is reflected in the y-axis?

A y=—J\:3+x2

B. y=—x3—x2

1
C. =
YR
D. x=y3+y2

% The graph of Math Mountain, y =m(x) is shown s %
_“— - L &
Which of the following graphs represents y = m(| x |) ? ]
5 - e
A. R B. |- i
- \ NN
= A = 5 5 -
] 5 sEN T
5 l— = S - :N_ L]
c. H i D. [ 1] 5 1, 10 I L 0
] T AN AN L
I 5 > x = o - x
I A /AN INATINC
s T s = IE
17. The graph of y = f(x) is shown - 5
. g :
On the grids provided, sketch the graphs of: T 1T AT T —
a) y=f(x+2)-3 S B ST S . T .
-5

b) y=f(2x)

¢) y=|f(2x)]

TRANS-5




APR 2002

18. Given the function y = f(x), which of the following represents its reflection in the y-axis?

A. = f-x
y=f(-2) 19, How is the graph of y = % f(x) related to the graph of y = f(x) ?
B. y=-f(x)
C. x=f(y) A. y=f(x) hasbeen compressed vertically by a factor of -%
1
D. y= 'f(‘ﬁ B. y=f(x) hasbeen compressed horizontally by a factor of -,-17—

C. y=f(x) hasbeen expanded vertically by a factor of 7.

D. y=f(x) hasbeen expanded horizontally by a factor of 7.

20. Given f(x)=x>—27, determine f “!(x), the inverse of f(x).

£ =427
fHx)=3x-27
i) =x+3

i) =x*+27

g aw >

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

Which of the following is a graph of y = | f(]x)| L

A. | | B. | |
| | | |
1 r r |

1- | I 1+ | I .

- I I S — I i [ -
i i z | l i x
| | jl |
1 | | | :
| | | |
l 1 | |
| | I
N Lo

l
C. : | D. [ |
| | | |
4y P
I l — X Al i | X
| | l }
|
| | i |
|
: | TRANS-6



22. If (4, -3) is apoint on the graph of y = f(x), what must be a point on the graph
of y=f(2x+10)?

A (-8, -3)
B. (-3, -3)
c. (3 -3)
D. (18, -3)

Yy

b
N

:_ir'ﬁl?f .((_ ..... ’___ . \ _it__ 'l_ _ _‘ 1

a) On the grid provided, sketch the graph of y=3f(x- 2).

t I | |

b) On the grid provided, sketch the graph of y=- (126-)

JUN 2002

24. Given the graph of y = f(x),

select the graph of y = —;— f(x).

-4
l _|
LT ] ) - _ -
= X
4 4 4
- |
C L D.( ([ | [ | _
= X
-4 T -4




25. Two functions are grapbed below, y = f(x) and y= f(a(x—b)). Determine the values

of a and b.
S A - 15
TNy = FR T ANy = fla(x - b))
4l *li o 1AL J l L
- 1 » X
~5 L x =S || 5
EEEE NN IRNENNE INEs
L] | - "','5_ - i - e __IS__,_ — —
A. =-1, b=-2
B. -1, b=2
C. , b=-2
D. a=1, b = 2 S A e
26. The graph of y = f(x) is shown 1 —
o . o . \\
a) Graph y=2f(x+3)—1 onthe grid provided. | —/ g=ii= -
-5 3
b) Graph the inverse relation of y = f(x). | . B B 4
3 —-5

AUG 2002

27. How is the graph of y=+/x—3+1 related to the graph of y=+/x ?

A. y=+/x hasbeen translated 3 units right and 1 unit up.
y=+/x has been translated 3 units right and 1 unit down.

B.
C. y=+/x hasbeen translated 3 units left and 1 unit up.
D. y= Nx has been translated 3 units left and 1 unit down.,

28. Given f(x)=3x+2, determine f~'(x), the inverse of f(x).

A flx)=3-2

B. f(=232

C =513

D. f(x)= 2-%

TRANS-8




29, ‘Which equation fepresents a reflection of the graph of 5—x = 2y* +y in the y-axis?

A 5+x=2y*+y
B 5-x=2y'-y
C. S+y=2xt+x
D. -5-x=2y’+y

30. If the point (-3, —6) is on the graph of y = f(x), determine a point on the graph
of y=3|f(x)]+1.

A (3,3

B. (3,19)
C. (3,9
D. (-3,19)

31. Which equation represents the graph of y = f(x) after it is compressed horizontally by a factor

of -;— and then translated 4 units right?

A y=f(2x-8)
B. »=f(2x-4)

C. yzf(x;4)

o 3159

/ 'The graphof y = f(x) is shown below. Sketch thcgraph ofi'y= 7-(1-5 directly on the same grid.

. Accurate location of key points is necessary for full marks.

y

7

bt 1 L1 L TRANS-9




33

34,

35,

36.

JAN 2003
How is the graph of y = f(x)+3 related to the graph of y= f(x)?

A. y=f(x) has been translated 3 units up.

B. y=f(x) has been translated 3 units down.

C. y=f(x) has been translated 3 units to the left.
D. y=f(x) has been translated 3 units to the right.

Which equation represents the graphof y=f (x) afteritis reflected in the line y = x ?

A x=f(y)
B. y=f(-%)
C. y=-f(

1.
R

If the graph of the function y = Jx is horizontally expanded by a factor of 3 and then translated
2 units to the right, determine the equation of this new function.

A. y=J§(x—-2)
= [Lxo
B. y= J;x 2)
C. y=+3x-2
FP— )}
D. y= Jlx—Z 4
3
. . 5 i i
The graph of the function y = f(x) is shown : Cy=f(x) |
Which of the following is the graph of y =|f(x){? / )
— i
: Hialad |l5 5
' B.
E s T ad e 5 ) =5 i
| 5 D 3 |
.._—s-— - X = | _.__ﬁ_— — e X
TRANS-10




37, If (8, —6) is a point on the graph of y = f(x),

of y=—f(2x)+3 7

A (16, -3)
B. (-4, -3
c. 49
D. (16,9)

what must be a point on the graph

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

the right?
y
5

-5 "
A, y=f(-(x+8))
B. y=f(-(x- 8))
C. y=-f(x-8)
D. y=-f(x+8)

39, The graph of y = f(x) is shown

y = f(x)

a) On the grid provided, sketch the graph of y =2 f(x+3).

%\ On the grid provided, sketch the graph of y= 7.@

TRANS-11




JUN 2003

40, The function y = f(x) is graphed to the 1
to the right.

eft below. Determine the equation of the function shown

<

[ I T - & |
_;:_ = ;l _ ___yi:-{’(l) L ‘ l ................... Jl._ ___ e
8 | .............. i J i | O N e S 1% . = I
EREE = =3 | ; -

'\74\. If the point (a, b) is on the graph of y = f (x), which point must be on the graph

of y=f(x1_2)? (@#0, b=0)

TRANS-12



42. The graph of y = f(x) is shownbelow. 'y

1\

a) On the grid provided, sketch the graph of y=2f(x)-3.

e —1 "‘_'_'| = B
Fa— - '_____5
EENEEE IEEEREE
- TN =W
-5 5
=== i . — i __i______

b) On the grid provided, sketch the inverse relation of y = f (x)-

JAN 2004

43, Which equation represents the graph of y = g(x) after it is translat

A
B.
C.
D

y=g(x)+5
y=2g(x)-5
y=g(x+5)
y=2g(x-5)

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

Which graph represents x = f(y) ?

e 0
HH s 1
=5 | 1 -
I _
| _\_, =
TN
- =y | . i
= B HrET
. :-5 ]

ed 5 units up?

AT
| | AN, .

= _T 0 A O T

B.| | 1

............ ! 5 r

“\; - T‘ O
NA+ e lL.

5 / """" T

EE7\VAREE W

| T 1

A
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. i
If the point (4, 6) is on the graph of y = (x), what point must be on the graph of y = 3(7(?)) ?

46. The graphof y = f(x)

is shown below. l

|

JUN 2004

47
7 units left?

A. y=tan(x+7)+4

B. y=tan(x+7)-4
C. y=tan(x-7)+4
D. y=tan(x-T7)-4

a) Graph: y=-2f(x+3)

1)

b) Graph: y=

Which equation represents the graph of y = tanx after it has been translated 4 units up and

48, The point (9, —12) is on the graph of 2 function. What will the coordinates of this point be after all
of the following transformations are performed on the function, in the order given?

« horizontal expansion by a factor of 3

» reflection in the x-axis

« vertical translation of § downward
« reflection in the line y = x

TRANS-14

A (-27,7)
B. (-17, -27)
C. (7,3

D. (7,27)



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

y

| 1.,

T TN

NN L N
| |
a) On the grid provided, sketch the graph of y = f(-x)~3.
% On the grid provided, sketch the graph of y = —f—(l—)
X

AUG 2005

50. If the function y=3" isexpanded vertically by a factor of 9 to produce a new function,
which of the following is an equation of the new function?

A- y = 32X
B. y - 33X
C. y - 3X+2
D. y= 3X—2

51. Which equation represents the graph of y = g(x) after it is translated 3 units to the right?

o oW >
w < <
Il
oe
P— I P— P
S ol
|
[98)

TRANS-15



| £(x)]+22

f (x) is shown below. Which graph represents y

% The graph of y

53. For which of the following functions is f (—x) =f (x) ?

5

A,




% If the point (6, 10) is on the graphof y= f (x), which point must be on the graph

_ 1
of y-—m?

1
A. (3, 1—0-)

o o)
c )
o (o)

55,

-

Given the graph of the function y= f (x) on the left, determine the equation of the function
on the right,

L [ -

{x—3
5. y=4(%5)
C. y=[(2x-3)
D. y= f(2x-6)

TRANS-17



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

y

-5 | . i

LS (NP (NS 2 S

56. On the grid provided, sketch the graph of y=3f(x)+1.

%On the grid provided, sketch the graph of y= -—I—

|

flx

AUG 2006

2 2
(x—2) y— 3) B . .
58. Which equation represents the graph of " + g-—-g—— =1 after it is translated 5 units

to the right and 1 unit up?

2 2

2
(=7 =2 _
B. Tt g =1
2
(x+3i (y—4) _
C. Tt 1
2
()c+3)2 y—2) _
D 4 + ) 1

TRANS-18



S\K Which equation represents the graph of y= 2% after it is reflected in the x-axis?

A y=27"*

B. y=-2"

C. y=logyx
D. y=-log,x

60. How is the graph of y = f(4x) related to the graph of y=f (x)?
y=f (x) has been compressed vertically by a factor of %

y=f x) has been compressed horizontally by a factor of -}I
y=f (x has been expanded vertically by a factor of 4.

A.
D.-y=f (x) has been expanded horizontally by a factor of 4.

61. If the maximum value of the function y= f (x) is 6, determine the maximum value

% If the point (—2 , —5) is on the graphof y=f (x), which point must be on the graph
of y=|f(x-1)-32

A (-3,2)
B. (-1,2)
C. (1,-8)
D. (3,-8)

TRANS-19



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

\Sf&\ On the grid provided, sketch the graphof y= 2‘ bi (x) | +1.

1
\$ On the grid provided, sketch the graphof y= ?(;5

SAMPLE 2008

65 Which equation represents the graph of y = f (x) after it is vertically compressed by a

factor of % and then translated 2 units to the left?

TRANS-20
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66, Determine the inverse of the function f (x) T

N 1
A S l(x)= 3x-4

- -1
B.J 1(x)=3x—4
c =g

- -3
D. f(x)=g5v1

67. The y-intercept of the function y = f (x) is 5. Determine the y-intercept of y =—f (x) +3.

A, -2
B. -8
C. 8
D. 2

68. The graph of the function y = f ( x) is shown
Which of the following is the graph of y = f (2x) -3?

TRANS-21



69, If the point (10 N 6) is on the graph of y = f (x) , what point must be on the graph
of y= f(~2x-4)?

——

-7, 6)
-9, 6)
-22, 6)
~24, 6)

o0 w >

—

70. The graphof y=f (x) is shown on the left. Determine an equation of the function graphed

on the right.
y y
4
T \ .l 5_ - | | % ...... 5‘. [— | s
| | y=F() | _ |
! ] | |
| [ |
! — 7 | ——— x
r ' - “ | > |
: i |
| T |
! ‘ —»5‘\‘ ................ 1 1 _5 | |
A y=3f(x-1)-5 c. y=2f(x-1)-5
B. y=%f@—0—4 D. y=2f(x-1)-4
y
| I [ | | I B O

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

|
[ " ! .

| |
‘ | 5+
i

\7(1\ On the grid provided, sketch the graph of y = 2| f(x)-1].

1
fx)

\9\ On the grid provided, sketch the graph of y =

SEEREREN
!4 | IT.F\

I

TRANS-22
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130 If f(x)= (x+ 4)(x= 2), determine the zeros of the function y = f(2x).

®@

A -8,4
B. —4,2
C. -2,1
D. -1,2

74, Which equation represents the graph of y = f (x) after it s expanded vertically
by a factor of 57

A y==f(x)
B. y=5f(x)

c A

D. y=f(5x)

75. The graphof y= f (x) is shown
T oy=/®
Which graph represents the graph of y =—f{x+ 3)+1? \/

?“
R
Wn
n

1
-
?:_n-
|
Lt
1t

T TRANS-23 ‘ 54



76, Determine the inverse of the function f(x)=x>—2.

Fx)=¥x+2
fx)=¥x+2
Fix)=¥x-2
Fx)=¥x-2

S 0w »

7% The graph of y = f (x) is shown below on the left. Determine an equation of the function
graphed on the right.

Yy Yy

51 | 5

y=f

|

A

o
|

A

W

78, If the point (6 , —12) is on the graphof y=f (x) , which point must be on the graph
of y= f(—%x+6)?
(-36, -12)
(24, -12)

A
B
c. (0, -12)
D. (16, -12)

TRANS-24



The graph of y = f(x) is shown ; | _ |
. - \ e
AEEEERERR ‘
| ! | |
aa 5
N T
i ‘ y=fx |
E \/ | |
N | |
| e

7{ On the grid provided, sketch the graph of y =—| f(x)+2/.

}0< On the grid provided, sketch the graph of y = ?(l_xi

7&' Given the graph of f(x) below, sketch g(x) = 3| f(x)]-2.

y

{ .
Bf\ For the function f(x) —3
a) determine the equation that defines the inverse function, f~'(%).

b) sketch the graphs of y = f(x) and y=f" I(x) on the grid provided.

TRANS-25



2009 SAMPLE QUESTIONS

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

the new graph.
A. 2x+3y=1 B. 2x+3y=9
C. 2x+3(y+4)=5 D. 2x+3(y_4)=5

84, If (a, b) is a point on the graph of y = £(x), determine a point on the graph
of y=f(x—-2)+3.

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

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

A. (-1, -12) B. (-1, -4) c. (5.-12) D. (5,-4)

@ 86. How is the graph of y = 73% related to the graph of y=7" 7

The graph of y = 7" has been expanded vertically by a factor of 3.

1

3"
The graph of y = 7" has been expanded horizontally by a factor of 3.

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

o 0w »

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

@ 87. 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.

2 —‘?" z:.
A. X?“*'é—v,{"—“l- B. X +25V 4

2
e Y =
C. x2+25y% =4 D. x4 ge=4

88. The graph of y = —f (x) is a reflection of the graph of y = f (x) in

A. the y-axis. B. the x-axis.
C. theline y=x. D. theline y=-x.

TRANS-26



® 89 What is the inverse of the relation y = x> ?

B. x= y3
1
y=(-x) D. x=y*

S

A y=
C.

90, 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 =3 (-x)?

A. (-6,-36)  B. (6,36) c. (-6, -4) D. (6, 4)
91, If f(x)=x—2f—1,determinethe equation of f(x), the inverse of f(x).
A =75 B. f(x)= 5y
. —.x;l. - — 1
C. fl(x)— 2x D. fl(x)_x_2

92, For which graph of y = f (x) would f(-x)=~f(x)?

A Yy B. y

TRANS-27



93/ When the graph of y = f () is transformed to the graph of y = f(=x), on which
line(s) will the invariant points lie?

A. y=0 B. x=0 C. y=x D. y=1,y=-1

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

1
graphofy=f(x).
Y
4
E \\ | ' ’
4
A x=3 B. x=-3 C y=-2 D. y=2
}é:lftherangeof y= f(x) is =1 <y <2, whatis the range of y=f(1x) ?
A -15ys<] L
. - ysa B. —ISySE,y;tO
C. y2ilor ys-1 D. y22 or ys-1

2

The graph of y = f(x) is transformed to the graph of y = T(l-ﬁ . If the following

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

A (1, 2) B. (2,1) C. (3,0) D. (0, 3)

TRANS-28



9}<The graph of y = f(x) is shown below. Sketch the graph of y = i (lr) .

y

_

y
98. The graph of the function y = f(x) is shown below.
y=r(x
\V
Which of the following is the graph of y = |f x)| ?-
A M B y
/\\ =
\\/ X
C J D y
X X

TRANS-29



99 If the range of y=f(x) is =3<y <5, whatis therange of y =|f(x)| ?

A -3<ysSs B. 0<y<3 C. 0<y<5 D. 3<y<5

100/ Determine an equation that will cause the graph of y = f(x) to expand vertically
by a factor of 4 and then translate 3 units up.

A y=g ()43 B. y=7/f(x)-3

C. y=4r(x)+3 D. y=4f(x)-3
101, In the diagram below, y = f(x) is graphed as a broken line.

y

Which equation is defined by the solid line?
A y=2f(x+1) B. y=7f(2x-1)
C. y=/f(2x+1) D. y=2f(x-1)

TRANS-30



102/ The graph of y = f(x) is shown below. Sketch the graph of y=~f (‘%(x + 2)) .
Y

\ y=f(x)
f i X

103, The graph of y = f(x) is shown below on the left. Which equation represents
the graph shown on the right?

y y

3

y=[(x)

-5 -5
A y=-2f(2x+3) B. y=-2f(2x+6)
C. y=-2f(3x+3) D. y=-27(Lx+6)
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’74‘ If the point (6 , —2) is on the graph y = f (x), which point must be on

thegraphofy=ﬁz ?

A. (-10,—-,1;) B. (—6,%) ¢ (—6, %) D. (-% 2)

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

Yy

]
5\// * 3 = X
! 5

a) Sketch the graph of: b) Sketch the graph of:
y=2|f(x)]+1 y=2|f(x)+1]
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