Pre Calculus 12H
Ch2 Transformation REVIEW
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The graph of y = f(x) is shown below The graph of f &% x] is correctly represented by which of the following?
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. N . .
If v 1s replaced with E'F in the equation y = f(x), then the resulting

transformation on the graph will be \.C . »3 2 - > J_; 9

A. A vertical stretch by a factor of % about the x-axis

@ A vertical stretch by a factor of 3 about the x-axis

C. A horizontal stretch by a factor of % about the y-axis

D. A horizontal stretch by a factor of 3 about the y-axis



The graph of f(x)= x~ —2 undergoes the transformation f (x+1).

If a student wishes to graph the transformed function in their calculator,
the equation that gives the correct graph 1s

A, -1 US. (L =)
B. x’ -3 Q(Ou-(» @4\) ~ (-

e

D. (x-1) -2
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How many of the following functions will stay the same after a reflection
over the y-axis?

i)y:\/§x2 +11 i)y =2/3x -4 V)y=2‘4x-3‘

. | 1

i)y =—(x-3) +13 )y =--+1 vi)y =3x° +2x* +1
—a) Onl O,\[:) S

b) Two Functions

c) Three Functions b=ﬁaf—<—ll — 5= T3 () 4l

d) Four Functions = Ta a4

e) ALL of THEM
f) None of them



The following function is Horizontally shifted 6 units LEFT. Which of the
equations is the resulting function?

_ B N ) 2pced — <t
y \/3X+2 4 LS. 6L x> 2l = JYmend 4

a) y =3x+8 -4 | D= Jsmam0 4
hone %
b) y =+/3x—4 -4

c) y=\/3(x—6)—4—4
d)y=+/3x+14 -4




The graph y = f(x) contains the point (3, 4). After a transformation, the point (3, 4) 1s transformed to
(5, 5). Which of the following is a possible equation of the transformed function?

Ay+1=f(x+2)
By+1=f(x-2) G;-O—e(%ﬂ?)

Cy—-1=f(x+2) WS oR oo

TR

V.S, 1O " =P~



The graph of y = | x| 1s transformed by a vertical stretch by a factor of 3 about the x-axis, and then a
horizontal translation of 3 units left and a vertical translation up 1 unit. Which of the following
points 1s on the transformed function?

A (0, 0) Y\
B (13} P\ st
D (3. 1) V€ %3 grdy  023UA
Uc.g. L 7 &y To BN, 5_._, g\q(_.tg\
V.S, |0 3?9\ = ’L\o&’s\—tl



The function below is shifted 1 unit left, then HE by 2, then HS 2 left,
and then HE by 3. Which of the following is the resulting function?

y =+6x—-3-4 9= 16x-d
O US. L = %= 36(0et)-3 -4 DYy= J6u 43 -4
a) y = \/3X +8 -4 ? Uc. by A x>tz 9=l )3 “t=>9Bucr3y -4
® US 2L a»a 3= Js(ra)2-4 2y-J2 75 -¢
b) y =vVx—4 -4 @ UC. Y3 """‘Li"‘ln’-m-;?

c)y=~Xx+4-4

@y=vVx+9-4 <—
e) None of the above




The graph of y =-2f(x+5) is the same as the graph of

US. sL x=ous
\IOR. od VG, ‘% (A e gud “%3 . . .
A. The graph of y = f(x) reflected about the x-axis, then shifted five units

right, then stretched vertically by a factor of 2 about the x-axis.
B. The graph of y = f(x) reflected about the y-axis, then stretched vertically

by a factor of % about the x-axis, then shifted five units left.

C. The graph of y = f(x) stretched by a factor of 2 about the y-axis, reflected

about the y-axis, then shifted five units left.

The graph of y = f(x) stretched by a factor of 2 about the x-axis, reflected

V.€E.

about the x-axis, then shifted five units lett.
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The graph of f(x)= Jx is shown below

¥ =
I./
: “\ N
S N -1 | 2 i 4 5

The statement which best describes the graph of g(x)= f(-x) is
\-\ R. over 3»«2(35

.1:] 1s defined for all values of x 2 m<0
. $ZD
) is defined for x>0

x) has a range of y =0

(
(x
(
(

/I)/ g(x) is undefined for all values of x



The point (8, -5) is on the graph of y = f(x). If the transformation

y= f(2x+4) is applied, then the new point is

M‘“‘" \ { Mopoedh Q

QE* (2, —___‘S > LS., &L a=ouy 3:9(‘1*‘*) (’
B. (20, -5) WGl 22l y= f(ama)

C. [nﬂ _SJ Qc"\"‘) @\-‘((\ﬁ)—? @ﬁ(\)
O Y A

W.Cw g 2> y=d(2)
WS, 2L %20 e 8—(’). (ma))
L> Y= .‘}(’I&-N)

(9:-—%') — Q&,-?\ —7’@,—-?.5 é




he following function will all undergo a horizontal
expansion by a factor of 2. Which of the following is
the correct equation after the transformation?

1 F
y — 2X+ U-G-b’b- 0(—9-}2-1 YW= 2
- __A,, 9= QOSM-&\
a)y — 2 — :9.:,20.‘50(,‘ Q‘:Q.QOS“

b)y _ 22X—|—2 @

C)y _ 20.5X+O.5
y = 2x




The following function will all undergo
a horizontal expansion by a factor of 3.

Which of the following is the correct y = \/3)( 4+ 9
equation after the transformation?

w HE N 3 moln fnafa%

b)Yy = VX + 2
C)y = \/%(3x+ 2)
d)y = /3(3x +2)




The graph of y = Jx s vertically stretched by a factor of 2 about the x-axis, then reflected about the

y-axis, and then horizontally translated left 3. What 1s the equation of the transformed function?

) R. DI “-a¥td
3 V.G. o 2 9oy

B y:—-J—x+3 b:QYOT
C y=-2Jx+3 HR, - y=2)-=x
Dy=-2vx-3 HsS. 3l xa—wany Wz Q) (04s) = QY-

@,



If the graph of f(x)=x" is transformed to the graph of y+2= f(x+1),

then a true statement regarding the two graphs is

e The domain, but not the range, 1s the same. 1
3. The range, but not the domain, 1s the same.
C. Both the domain and range are the same

D. The domain and range are both different
2
Y = —‘L N=04\) -
D: kel —:‘—-3 D.-xelk

R: 5 20 -;-; R:y2-0




Which of the following transformations would produce a graph with the same x-intercepts as

y=/f(x)?

A y=— Luben \oa‘gu me R  over a-ows, Ow
By =/(~x) K-iecoph Sy R Some.
Cy=fx+1) "

Dy=/(x)+1 = = - §x =
y=f(x “ ?Cu)v}.—» v=-¢@) DD

(v,0) (¢ )

VU
A



The graph of m(x) is shown, along with three possible reflections.

mix) mix)

A student knows the following reflections were used:
L. y==1(x) which equation is n(x), p(x) , and q(x)??

V.R. 0w x <o
2. }ﬂu—a o{m:a:}-‘;s (- QC@)
3. ‘}::f(“_f 2- n(«)



The graphs of f(x),

('6' 4)

g(x),and h(x) are shown below
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- /QA/A reflection across the x-axis, then a vertical stretch by a factor

-y

The transformation applied to f(x) in order to obtain g(x) is
V'Ro

of % about the y-axis.

/B./ A reflection across the y-axis, then a vertical stretch by a factor

of — about the x-axis.

C. A vertical stretch by a factor of 2 about the line y = 2, then a reflection
across the y-axis.

—

9 A vertical stretch by,a factm' -:}f' — about the line y = 2, then a reflection
across the y-axis. (6(‘-\ —’e '3) -—?@/5)//



The graphs of f(x), g(x),and &(x) are shown below

('6‘ 4)

h(x) “

ansformation applied to in order to obtamn A(x) 1s
V.§.?D:)-*\~7—/39(T§‘t§ tion applied to £ (x) to obtain /(x)
HS IR o - 5"%’%‘(’2) f(x-1)-8

B h(x)=1(x-1)-8

C. h(x)=f(x+1)+8
D. h(x)=f(x+1)-8




. Given the graph of y = f(x), what 1s the invariant point
WR. o y-oxig
under the transformation y = f(—2x)? /
~—
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A (-1,0) C (1. 1) D3, 1)




The graph of y = f(x) is horizontally stretched by a factor of 3 about the y-axis,

reflected in the x-axis, then translated four units right and two units up.
The transformed graph 1s represented by

__ _ A€ \3 5 Ob-—?—-‘a'x 3=<‘\-G€’°
;(J;__Q 1S 4R >t &‘_(35(«—%\)
C. y=r(3(-g)e2 @ B (“3-*13@(“—3*3}




A function f(x) is transformed to produce the graph of g(x)= f(x—7)+8.If

the graph 1s further transformed by moving it two units left and one unit down,
then the new graph can be written as h(x)= f(x—a)+b. The numerical values

of @ and b are, respectively, 5§ ,and "4 .

A(a) = Nge-7)
LS. 2L asxa  gla) =&3@c-"‘)*<
VS, D pwgel o0y = §(-S) €7

h(“‘): f-(f&»’s' —Gl ) a="5, \027




Points on the graph of y = f(x) are shown below

AG-2,1) C3, 1)

‘.‘A/f\xA N
5 4 2 -l \4\;/ 3 S
1 B(2, -0.5

If the graph is transformed to g(x)= f(2x—4), then point A becomes (m, 1).
The value of m is S S. YR x>m-4 A( rl)
o HC 9 =30 A(10)

®C. ; m=|
D. 4




The domain of f(x) is x <3. If the transformation g(x)= f(x+10)-2 is

applied, then the new domain of the function 1s HS. oL J o
S doesne
c\m Somasn
A, x<-10
@ ULy —» A< -7
C. x=-10



A point on the graph of f(x) is (-3, 4). If the transformation y = f(3x-6)-1

is applied, then the new coordinates of the point are C\)\-\S 6R a—=>ac-€
@\.\.C. \:3'15 > D
. (1,3 @\/ S, \D 24 «|
B. T 4) I3
C. (-15,3) (M @& e‘*)—" (r 3)

D. (5,3)



The function f(x)= X" —5x+6 is multiplied by a constant b to apply

a vertical stretch to the graph. If the transformed graph passes through the
point (&, 15), then the value of b 1s

Qq’«.) S lr)o(}- ‘5\90( -ré\)

b(3) - sb(alhb=\s
\o(éq-umc\ =\S

0 R P
o | —




A function f(x) = x* — x — 2 is multiplied by a constant value « to create a new function g(x) = af(x). If
the graph of y = g(x) passes through the point (3, 14), state the value of a.

()= (a"- x-2)
§()= tt

e a(ig) = | S 3

'
1
1)
Y




If the graph of f(x) undergoes the transformation y = f (%x},

a point that exists on the graph of the image is:
P rep : HE v S




If the graph of f(x) undergoes the transformation y - 4 = f(x),
then the range of the image is: V.S. 4y

A. {y|-6<y<-1,yeR}

B. {y Zﬂyﬂ?',w}
C. [-6, -1] ok 40




As a result of the transformation of the graph of y = f(x) into the graph of
y=-3f(x+ 2) — 5, the point (2, 5) becomes point (x, y). Determine the value of (x, y).

=) Q.5)
D Us. 2L x2xa  ye Hos) (Ors)
6 VR ob VE W3 ye-dy y- —28(ad) (<Z>,—-w>
@ VS. 50 a®Pp+S W= —2,1‘.(0“0.) S f”‘m)

Glod)y



The general transformation equation y = af[b(x - h)] + k Legend
can be expressed as the mapping: NG Vertical Stretch

VR - Reflection About the x-axis
V&- Vertical Translation

(x,y) — [%mh,ay +k)

HE- Horizontal Stretch

_ - Reflection About the y-axis
Based on the mapping, one can conclude that: WE- Horizontal Translation

\/ A. Transformations are axis-independent.

The transformation sequence [VE- YR - V% - HE - KR - HF) is correct because all vertical
transformations are grouped together and all horizontal transformations are grouped together.

B. Stretches and reflections must universally be applied before translations.

The transformation sequence [VS - VR - VB- HE - HR- HY is incorrect because a vertical
translation is applied before a horizontal stretch.

C. Stretches and reflections can be applied in either order since the negative sign is included

®

j the a and b parameters. The transformation sequence [NR - V& -5 - HR- HE - HF] is correct.

Both A and C are correct.

M-:) cesponae, mab \oe \ncoffect s:c l)m\ mne.



What is the area of the region defined by the inequality |3x — 18| + |2y + 7| < 3?

(B3 2B) 5 @1 D5 ©5 [xlely\<a

DU.S. GR are-t  |a-16\4\d €3
OU.C, oY ar3e |3elclyle3

) \.S. %0 Y 2y \3&4&\4 \‘3‘(’1\$3
PV.C. oy Az a0y (200 +(294H %3

%‘éuﬂf‘xﬁ/%) "A |




Which one of the following rigid transformations (isometries) maps the line segment AB onto the line segment A’ B’ so that the image of
A(—2,1)is A'(2, —1) and the image of B(—1,4) is B'(1,—4)7

(A) reflection in the y-axis
(B) counterclockwise rotation around the origin by 90° ﬁ

(C) translation by 3 units to the right and 5 units down

(D) reflection in the z-axis

@Iockwise rotation about the origin by 180°




The point P(a, b) in the zy-plane is first rotated countercl@wise by 90° around the point (1, 5) and then reflected about the Ii@y = —x. The
image of P after these two transformations is at (—6, 3). Whatis b — a?

(A)1 (B)3 (C)5 (E)9
(0(b>=é,9>

bA: ‘D»’l’:@




Problem 12

Line £ in the coordinate plane has the equation 3z — 5y + 40 = 0. This line is rotated 45° counterclockwise about the point (20, 20) to obtain
line k. What is the z-coordinate of the z-intercept of line k7

(A)10 (B)15 (C)20 (D)25 (E)30



Let T" be the triangle in the coordinate plane with vertices (0, 0), (4,0), and (0, 3). Consider the following five isometries (rigid transformations)
of the plane: rotations of 90°, 180°, and 270° counterclockwise around the origin, reflection across the z-axis, and reflection across the y-axis.
How many of the 125 sequences of three of these transformations (not necessarily distinct) will return 7" to its original position? (For example, a
180° rotation, followed by a reflection across the z-axis, followed by a reflection across the y-axis will return 7" to its original position, but a 90°
rotation, followed by a reflection across the z-axis, followed by another reflection across the z-axis will not return 1" to its original position.)

(A)12 (B)15 (C)17 (D)20 (E)25



Problem 19

Square ABC'D in the coordinate plane has vertices at the points A(1, 1), B(—1,1), C(—1, —1), and D(1, —1). Consider the following four
transformations:

e L. arotation of 90° counterclockwise around the origin;
e R, arotation of 90° clockwise around the origin;
e I, areflection across the z-axis; and

e V, areflection across the y-axis.

Each of these transformations maps the squares onto itself, but the positions of the labeled vertices will change. For example, applying 1 and
then V would send the vertex A at (1,1)to (—1, —1) and would send the vertex B at (—1, 1)to itself. How many sequences of 20
transformations chosen from {L, 12, H, V' } will send all of the labeled vertices back to their original positions? (For example, i, R, V, H is
one sequence of 4 transformations that will send the vertices back to their original positions.)

(A)2  (B)3-2% (C)2® (D)3-27 (E)2%
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