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CHAPTER 3

IDENTIFYING TRANSFORMATIONS

1

0108044, P.I. G.G.60
In the accompanying diagram, figure B isthe
image of figure A.

A B

Which type of transformation was performed?
[A] trandation [B] rotation

[C] reflection [D] dilation

010809a

Which transformation produces a figure that

is always the mirror image of the original
figure?

[A] linereflection
[C] dilation

[B] trandation
[D] rotation
080719, P.I. G.G.56

In the accompanying diagram, AA'B'C' isthe
image of AABC and AA'B'C'= AABC.

C
C!

F
A’ >
Which type of transformation is shown in the
diagram?
[A] trandlation
[C] rotation

[B] dilation

[D] linereflection
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. 060711a, P.I. G.G.60

The accompanying diagram shows the
transformation of AXYZ to AX'Y'Z'.

This transformation is an example of a

[A] linereflection [B] rotation

[C] dilation [D] trandlation

. 080611a

Which transformation does not always result
in an image that is congruent to the original
figure?

[A] reflection
[C] dilation

[B] trandation
[D] rotation

. 0606033, P.I. G.G.58

One function of amovie projector isto
enlarge the image on the film. This procedure

isan example of a
[A] lineof symmetry  [B] trandlation

[C] linereflection [D] dilation

. 010605b, P.I. G.G.61

Which transformation of the graph of y = x*
would result in the graph of y=x*+27?

[A] Ty [B] Too [C] Row [D] D
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8. 0805063, P.I. G.G.60
As shown in the accompanying diagram, the
star in position 1 on a computer screen
transformsto the star in position 2.

¢ ™

Py

Pasition 2

Sy

Prsition 1
L ~

/ AN

This transformation is best described as a
[A] rotation
[C] dilation

[B] linereflection
[D] trangdlation

9. 0605083, P.I. G.G.56
A picture held by a magnet to arefrigerator
dlides to the bottom of the refrigerator, as
shown in the accompanying diagram.

|

)

This change of position is an example of a
[A] trandation [B] reflection
[C] rotation [D] dilation
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10. 0604104 P.1. G.G.56
Which type of transformation isillustrated in
the accompanying diagram?

y
(-4.4) ﬂ‘” ](4,4)
(1) | (1,1) 1)
X
[A] reflection [B] rotation
[C] dilation [D] trandation

11. 0103053 P.. G.G.56
The accompanying diagram shows a
transformation.

Figura 1 Figura 2
A

Which transformation performed on figure 1
resulted in figure 2?

[A] trandlation
[C] reflection

[B] dilation
[D] rotation
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12.

13.

14.

0802123, P.I. G.G.56

In the accompanying diagram, which
transformation changes the solid-line parabola
to the dotted-line parabola?

y
I\

N
4
=

\ 4

[A] trandation
[C] rotation, only

[B] line reflection, only

[D] linereflection or rotation

060217b, P.I. G.G.61
Point P’ istheimage of point P(-3,4) after a
trandlation defined by T, ,,. Which other

transformation on P would also produce P’?
[A] R [B] r

[C] Ry

y—axis

[D] r,_

X

0602163, P.I. G.G.60

In the accompanying diagram, AABC is
similar to but not congruent to AA'B'C'.
Which transformation is represented by
AA'B'C'?

A}
[B] trandation
[D] rotation

[A] dilation
[C] reflection

15.

16.
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060013a

Which transformation does not always
produce an image that is congruent to the
original figure?

[A] reflection
[C] trandation

[B] dilation
[D] rotation
08990343, P.I. G.G.56

The transformation of AABC to AAB'C' is
shown in the accompanying diagram.

y C

o
Thistransformation is an example of a
[A] trandation [B] dilation
[C] linereflectioninline ¢

[D] rotation about point A

CHAPTER 3-1

ISOMETRIES

17.

18.

19.

010210b, P.I. G.G.61
Which transformation is not an isometry?

[Al] Ry [B] T56 [C] D, [D] 1y,

080308b, P.I. G.G.54
Which transformation is not an isometry?

[A] rotation [B] dilation
[C] trandation [D] linereflection

080105b, P.I. G.G.61
Which transformation is a direct isometry?

[A] D, [B] D, [C] T,; [D]r

y—axis
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20.

21.

22.

060313b, P.I. G.G.54
Which transformation is an opposite
isometry?

[A] linereflection
[C] dilation

[B] trandation
[D] rotation of 90°
010507b, P.I. G.G.54

Which transformation is an example of an
opposite isometry?

[A] (xy) = (3x.3y)
[C] (xy) = (x+3y-6)

[D] (xy) = (¥.-%)

[B] (xy) = (¥X)

060218b, P.I. G.G.54
Which transformation does not preserve
orientation?

[A] dilation [B] rotation
[C] reflection in the y-axis
[D] trandation

REFLECTIONS

23.

0804183, P.I. G.G.54

What is the image of point (-3, —1) under a
reflection in the origin?

[A] (-31 1) [B] (-1! _3)

[C] 31) [D] (1,3)

24,

25.

26.

27.
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0106023, P.I. G.G.56

Ms. Brewer's art class is drawing reflected
images. She wants her students to draw
images reflected in aline. Which diagram
represents a correctly drawn image?

[A] =2
A.
[B] A A
YANIWAN
[C]
o1 ()
B B
; A A
C B c B

0107014, P.I. G.G.56
Which image represents aline reflection?

[A] P.:._ Bl p q

< P (o1 P
P P

0100073, P.I. G.G.54
When the point (2, —5) isreflected in the x-

axis, what are the coordinates of itsimage?
[A] (52 [B] (2,5)
[C] (-2,9) [D] (-5, 2)

0807133, P.I. G.G.54
What are the coordinates of point (2,—3)

after it is reflected over the x-axis?
[A] (-2,3) [B] (-3,2)
[C] (2,3) [D] (-2,-3)
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28.

29.

0101244, P.I. G.G.54

The coordinates of the endpoints of AB are
A(0,2) and B(4,6). Graph and state the
coordinates of A’ and B’, the images of A and

B after AB isreflected in the x-axis.

0601353, P.I. G.G.54

Triangle SUN has coordinates S0,6), U(3,5),
and N(3,0). On the accompanying grid, draw
and label ASUN . Then, graph and state the
coordinatesof ASU'N', theimage of ASUN
after areflection in the y-axis.

30.

31.
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0605373, P.I. G.G.54

On the accompanying set of axes, draw the
reflection of ABCD in the y-axis. Label and
state the coordinates of the reflected figure.

= P W B TS DD

o8 7 48 5-4-1-2-

A.._---"'"_(_ZE

12 2 4 5 87 2B

b bbb LT

0806373, P.I. G.G.54

Triangle ABC has coordinates A(2,0), B(1,7),
and C(5,1). On the accompanying set of axes,
graph, label, and state the coordinates of
AA'B'C', thereflection of AABC inthey-
axis.

2]
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32.

060739, P.I. G.G.54

Carson is adecorator. He often sketches his
room designs on the coordinate plane. He has
graphed a square table on his grid so that its
corners are at the coordinates A(2,6), B(7,8),
C(9,3), and D(4,l). To graph asecond
identical table, he reflects ABCD over the y-
axis. On the accompanying set of coordinate
axes, sketch and label ABCD and itsimage
A'B'C'D’, which show the locations of the
two tables. Then find the number of square
unitsin the area of ABCD.

b

33.

34.
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0103333, P.I. G.G.54

On the accompanying grid, draw and label
quadrilateral ABCD with points A(1,2),
B(6,1), C(7,6), and D(3,7). On the same set
of axes, plot and label quadrilateral AB'C'D’,
the reflection of quadrilateral ABCD in the y-
axis. Determine the area, in square units, of
quadrilateral AB'C'D’.

080721b, P.I. A2.A.46

The graph of the function f(x) =a* isshown
on the accompanying set of axes. On the
same set of axes, sketch the reflection of f(x)
in the y-axis. State the coordinates of the
point where the graphs intersect.

¥
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35.

36.

37.

060306b, P.I. G.G.54
What are the coordinates of point P, the
image of point (3,-4) after areflection in the
line y=x?
[A] (-4.3)

[C] (-34)

[B] (4.-3)

[D] (3:4)

060710b, P.I. A2.A.46

A function, f, is defined by the set {(2,3),

(4,7), (-1,5)}. If fisreflected in the line
y = X, which point will be in the reflection?

[A] (-1.5) [B] (-51)
[C] (5-1) [D] (1-5)

060613b, P.I. A2.A.46
Which transformation best describes the

rel ationship between the functions f(x) = 2*
1\
and g(x) =(§) ?

[A] reflectionintheliney =X
[B] reflection in the origin
[C] reflection in the y-axis
[D] reflection in the x-axis

38.

39.

Page 7

010804b, P.I. A2.A.46

Matthew isafan of the Air Force's
Thunderbirds flying team and is designing a
jacket patch for the team, as shown in the
accompanying diagram.

If P has the coordinates (a,b), what are the
coordinates of Q, thereflection of P in the
line y=x?
[A] (%)
[C] (-ab)

[B] (a,b)
[D] (ba)

060424b, P.I. G.G.56
In the accompanying diagram of square

ABCD, F isthe midpoint of AB, Gisthe
midpoint of BC, H isthe midpoint of CD,
and E is the midpoint of DA.

H C
D
0
E G
B
A
F )3

Find theimage of AEOA after it isreflected
inline /.

Isthisisometry direct or opposite? Explain
your answer.
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40.

41.

060701b, P.I. A2.A.46
The accompanying graph represents the
equation y = f(x).

)

Which graph represents g(x), if

g0 =~f(x)?
[A] — [B] k
...... L AW
- |
[C] r | [D] —
14 A

080406b, P.I. A2.A.46
The graph below represents f(x).

¥

7}4‘,

Which graph best represents f(-x)?

[A] W [B] |

s e

>

[C] ‘L [D]

—
2
<

7
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CHAPTER 3-2

TRANSLATIONS

42.

45.

0802114, P.I. G.G.61

If x=-2andy=-1, which point on the
accompanying set of axes represents the
trandation (x,y) - (x+2,y—-3)?

y
A
T Q
s R
\/
[AIR [B]S [T [DIQ

0604024, P.I. G.G.61
What is the image of (x, y) after atrandation
of 3 unitsright and 7 units down?

[A] (x+3,y-7) [B] x+3,y+7)
[C] (x-3,y-7) [D] (x-3,y+7)
0699033, P.I. G.G.61

What is the image of point (2,5) under the
trandation that shifts (x,y) to (x+3,y—2)?

[A] (53) [B] (58 [C] (0.8) [D] (0,3
0804093, P.I. G.G.61

What are the coordinates of P', the image of
P(-4, 0) under the trandation (x—3,y+6)?

[A] (1.6) [B] (7.-6)
[C] (-7.6) [D] (2-3)
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46.

47.

48.

49.

50.

0105094, P.I. G.G.61

The image of point (3,-5) under the
trandation that shifts (x,y) to (x—-Ly-3) is
[A] (2-8) [B] (-4.8)

[C] (-315) [D] (2,8)

0806094, P.I. G.G.61
What is the image of point (-3, 4) under the
trandation that shifts (x,y) to (x—3,y+2)?

0603093, P.I. G.G.54

A translation moves P(3,5) to P’ (6,1). What
are the coordinates of the image of point
(—3,-5) under the same trandlation?

[A] (-6-1) [B] (-6.-9)

[C] (0.-9) [D] (-5-3)

0106144, P.I. G.G.54

The image of point (-2,3) under trandation T

IS (3,-1). What isthe image of point (4,2)
under the same trandation?

[A] (0.7) [B] (54)

080508b, P.I. G.G.54

The image of the origin under a certain
trandation isthe point (2,-6). The image of
point (—3,—2) under the same trandlation is
the point

[A] (-5.4) [B] (-1-8)

(€] (-6.12) o] (-39

51
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060129, P.I. G.G.61

Two parabolic arches are to be built. The
equation of thefirst arch can be expressed as
y=-x*+9, witharangeof 0<y<9, and
the second arch is created by the
transformation T, ,. On the accompanying

set of axes, graph the equations of the two
arches. Graph the line of symmetry formed
by the parabola and its transformation and
label it with the proper equation.

Yy
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CHAPTER 3-3

ROTATIONS

52. 0104183 P.. G.G.61
In the accompanying graph, if point P has
coordinates (a,b), which point has
coordinates (—b,a) ?

L4
==
TE &k
L 3
m

4 13 2 N FEER:

o +—2
oD 13
L

¥

[AlB [B]D [CJA [D]C

53. 069908, P.I. G.G.61
If x=-3andy = 2, which point on the
accompanying graph represents (—x, —y) ?

y

[AID [B]B [C]A [D]C

4.
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08072143, P.I. G.G.61

The accompanying diagram shows the
starting position of the spinner on a board
game.

How does this spinner appear after a 270°
counterclockwise rotation about point P?

[A] P
| E :>
[B] P
—< X |
[C] B
Ple
[D]
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CHAPTER 3-4

COMPOSITIONS OF TRANSFORMATIONS

55.

56.

S7.

0800283, P.I. G.G.54, G.G.58

The coordinates of the endpoints of AB are
A(2,6) and B(4,2). Istheimage A"B" the
sameif it isreflected in the x-axis, then

dilated by % astheimageisif it isdilated by

% , then reflected in the x-axis? Justify your

answer.

010520b, P.I. G.G.61
If the coordinates of point A are (-2,3), what

istheimage of Aunder r,_; oD, ?
[A] (-6,-9) [B] (9.-6)
[C] (6,9) [D] (56)

080715b, P.I. G.G.61
The coordinates of A JRB are J(1,-2),

R(-3,6), and B(4,5). What arethe
coordinates of the vertices of itsimage after
the transformation T, , or, .. ?

[A] (1!'3)! (515)! ('2’4)
[B] ('1!'2)’ (3’6)’ ('415)
[C] (3!1)’ (-11'7)1 (6’-6)

[D] (31'3)1 ('1’5)’ (6’4)

58.

59.

60.
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080413b, P.I. G.G.61
What is the image of point (1,1) under
My—avis © R),90° ?
[A] (11)

[C] (-1,1)

[B] (-1.-1)

[D] (1-1)

010618b, P.I. G.G.61

What are the coordinates of point A", the

image of point A(-4,1) after the composite
transformation Ry, or,_, wheretheoriginis

the center of rotation?
[A] (1,4
[C] (-4.-1)

[B] (-1,-4)
[D] (4.1)

060309b, P.I. G.G.61
If f(X) = cos x, which graph represents f(X)
under the composition r r

. O .
y—axis X—-axis *

[A] "’E [B] "[
[C] "E [D] ”E
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61.

62.

080115b, P.I. G.G.61
The graph of f(x) is shown in the
accompanying diagram.

Which graph represents f (x) ?

Mx—axis®ly—axis

[A] { [B] 1
[C] ﬁl [D] [

080219b, P.I. G.G.61
The accompanying graph represents the

figure ] .

Which graph represents | after a
transformation defined by r,_, o Ry,. ?

;{w

[A] [B]

[C]

D] 4
“%*I

63.

64.

Page 12

010232b, P.I. G.G.61

a On the accompanying grid, graph the
equation 2y = 2x*> —4 in theinterval
—3<x< 3 andlabel it a.

b On the same grid, sketch the image of a
under T, _,or and label it b.

X—axis

080231b, P.I. G.G.61
Graph and label the following equations, a
and b, on the accompanying set of coordinate
axes.

ay=x

bry=—(x—4)*+3
Describe the composition of transformations
performed on a to get b.
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65.

66.

080327b, P.I. G.G.61

On the accompanying grid, graph and label
AB, where Ais (0,5) and Bis(2,0). Under
the transformation rx_axisory_axis(ﬁ), A maps
to A” and B mapsto B”. Graph and label
A”B”. What single transformation would
map AB to A”B”?

080626b, P.I. G.G.61

Given point A(-2,3). State the coordinates of
the image of A under the composition

T s 400 s [Theuseof the accompanying

grid is optional ]

69.

70.

71.

72.

Page 13
CHAPTER 3-5
SYMMETRY
67. 060209a
Which letter has point symmetry?
[AlW [B]B [C]A [D]H
68. 0603042

Which shape does not have rotational
symmetry?

[A] regular pentagon  [B] circle

[C] square [D] trapezoid
060701a

Which letter has both point and line
Ssymmetry?

[AlH [B]T [C]Z [D]C
010510a
Which letter has point symmetry, but not line

symmetry?

[AlS [BIT [C]H [D] X
080106a
Which letter below has point symmetry, but

does not have line symmetry?

[AlH [BIE [C]A [D] N
080519a

Which letter demonstrates line symmetry but
not point symmetry?

[AIN [B]T [C]S [DIH
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73.

74.

75.

010110a
Helenisusing acapital H in an art design.
The H has

[A] two lines of symmetry and two points of
symmetry

[B] only one line of symmetry
[C] only two points of symmetry

[D] two lines of symmetry and only one point
of symmetry

010411a
Which graph is symmetric with respect to the
y-axis?

y y

[A] [B]

[C] [D]

080401a
Which diagram shows a dotted line that is not
aline of symmetry?

-

[A] =4 8] T
SVARN

76.

77.

78.
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060002a
Which geometric figure has one and only one
line of symmetry?

[A] Bl / \

Square |sosceles
trapezoid
A
Rhombus Rectangle

080709a
Which geometric shape does not have any
lines of symmetry?

[A] '

"\
O "IN

069921a
Draw all the symmetry lines on the
accompanying figure.

o>
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79.

060635a
On the accompanying square, draw all the
lines of symmetry.

CHAPTER 3-7

DILATIONS

80.

81.

0103023, P.I. G.G.59

Triangle AB'C' isthe image of A ABC under
adilation such that AB' = 3AB. Triangles
ABC and AB'C' are

[A] both congruent and similar
[B] congruent but not similar
[C] neither congruent nor similar

[D] similar but not congruent

0107253, P.I. G.G.58

The image of point A after adilation of 3is
(6,15). What was the original location of
point A?

[A] (2,9
[C] (18,45)

[B] (312)
[D] (9,18)

82.

83.

84.

85.
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0801283, P.I. G.G.58

On the accompanying set of axes, graph
AABC with coordinates A(-1,2), B(0,6), and
C(5,4). Then graph AA'B'C', theimage of
AABC after adilation of 2.

010719b, P.I. G.G.61
Which transformation represents a dilation?

[A] (84)—(-4-8) [B] (84)—(-84)
[C] 84)—(42) [D] (84) — (11.7)

010311b, P.I. G.G.58

In which quadrant would the image of point
(5,—3) fall after adilation using afactor of
-3?

[A] | Bl [C]Il [D]IV

080711b, P.I. G.G.58
Under adilation with respect to the origin, the
image of P(-15,6) is P'(-5,2). What isthe
constant of dilation?

[A] 10 [B] 3

1
3 [PI-4
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86. 010803b, P1.G.G58 88. 060405b, P.1. G.G.60
Under adilation where the center of dilation In the accompanying graph, the shaded region
isthe origin, theimage of A(-2,-3) is A'(-6,-9). represents set A of all points (x,y) such that
What are the coordinates of B', the image of x> +y? <1 Thetransformation T maps point
B(4,0) under the same dilation? (%, y) to point (2x, 4y).
[A] (-12,0) [B] (4,0)
[C] (12,0) [D] (-4,0)

87. 060521b, P.I. G.G.58
The graph of the function g(x) is shown on the
accompanying set of axes. On the same set of
axes, sketch theimage of g(x) under the
transformation D,.

Which graph shows the mapping of set A by
the transformation T?

--11-10-8-8-7 6542 1 2246 &7 38 9101 1p
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[1] D [2] A" (0,-2) and B’ (4,-6) are stated, and an
appropriate graph is drawn.
[2] A [1] Only one endpoint, A" or B’ isgraphed
3] A and stated correctly.
or [1] Both endpoints are reflected in other
[4 C than the x-axis, and the coordinates are
graphed and stated correctly, such as:
[5] C y-axis A’ (0,2) and B’ (-4,6)

y=x A’ (2,0)and B’ (6,4)

[6] D Origin A’ (0-2) and B’ (-4,-6)

[7] B or [1] Both points A” and B’ are stated
correctly, but no graph is drawn.

[8] C or [1] An appropriate graph is drawn, but no
coordinates or incorrect coordinates are

[9 A labeled.

[10] B [O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct

[11] D response that was obtained by an obviously

[28] incorrect procedure.

[12] D

[13] A

[14] A

[15] B

[16] D

[17] C

[18] B

[19] C

[20] A

[21] B

[22] C

[23] C

[24] B

[25] B

[26] B

[27] C
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[4] S(0,6),U'(-35), N'(-=3,0), and the
correct graphs of both triangles are shown.
[3] The correct graphs of both triangles are
shown, but the coordinates of ASU'N" are
not stated correctly.

or [3] ASUN isgraphed and labeled
correctly, and the coordinatesof ASU'N" are
stated correctly but not graphed correctly.

or [3] The coordinatesof ASU'N" are
graphed and stated correctly, but ASUN is
not graphed or labeled.

or [3] ASUN isgraphed incorrectly, but the
graph and the coordinatesof ASU'N'" are
appropriate, based on that error.

[2] ASU'N'" isgraphed correctly, but the
coordinatesof ASU'N" are not stated, and
ASUN is not graphed.

or [2] ASUN isgraphed and labeled
correctly, but ASU'N' isreflected in the x-
axis, and the coordinates
S'(0,-6),U'(3-5),N'(30) are stated.

or [2] ASUN isgraphed incorrectly, but
AS'U'N' isgraphed appropriately, based on
that error, but the coordinates of ASU'N" are
not stated.

[1] ASUN isgraphed and labeled correctly,
but no other work or completely incorrect
work for ASU'N' is shown.

or [1] ASU'N' isgraphed correctly, but the
coordinatesof ASU'N' are not stated, and
ASUN isnot graphed or is graphed
incorrectly.

or[1] S(0,6),U'(-35), N'(=3,0), but no
work or graph is shown.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously

[29] incorrect procedure.
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[3] The figureis drawn accurately and the
new coordinates are labeled and stated as
J(7,-2), B'(2,-1), C'(3,-2), and D'(2,-4).

[2] One error ismade in drawing the figure,
such as misplotting one point, but the new
coordinates are labeled and stated
appropriately, based on that figure.

or [2] Thefigureisdrawn and labeled
accurately, but the new coordinates are not
stated or are stated incorrectly.

or [2] The new coordinates are labeled and
stated correctly, but the figure is not drawn.
[1] Two errors are made in drawing the
reflected figure, but the new coordinates are
labeled and stated appropriately, based on that
figure.

or [1] Appropriate work is shown, but one
conceptual error is made, such as reflecting
the figure in the x-axis or the origin.

or [1] Correct points are plotted and label ed,
but the figure is not drawn, and the
coordinates are not stated.

or [1] Thefigureisdrawn correctly, but the
new coordinates are not labeled or stated.
[O] An appropriate reflection in the x-axisis
drawn, and the coordinates are not labeled or
stated.

or [O] A zero response is completely
incorrect, irrelevant, or incoherent or isa
correct response that was obtained by an

[30] obviously incorrect procedure.




Regents Exam Questions - PH Geometry Chapter 3
WWW.jmap.org

[3] A" (-2,0), B' (-1,7),and C' (-5,1) are
graphed, labeled, and stated correctly.

[2] Appropriate work is shown, but one
graphing or labeling error is made.

or[2] A" (-2,0), B' (-1,7), and C' (-5,1), but no
graph isdrawn.

[1] Appropriate work is shown, but two or
more graphing or labeling errors are made.
or [1] Appropriate work is shown, but one
conceptual error is made, such as reflecting
over the x-axis.

or [1] The three points are plotted correctly,
but the coordinates A", B', and C' are not
stated.

[0] (-2,0), (-1,7), and (-5,1), but no further
correct work is shown.

or [O] A zero response is completely
incorrect, irrelevant, or incoherent or isa
correct response that was obtained by an

[31] obviously incorrect procedure.
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[4] ABCD anditsimage AB'C'D’ are
graphed and labeled correctly and 29, and
appropriate work is shown.

[3] Appropriate work is shown, but one
computational or graphing error is made.

or [3] AB' C' D’ isgraphed and labeled
correctly and 29, but ABCD is not graphed.
or [3] ABCD is graphed incorrectly, but an
appropriate image is graphed and labeled, and
an appropriate areais found.

or [3] ABCD and A'B'C’'D’ are graphed
correctly and 29, but neither quadrilateral is
labeled.

[2] Appropriate work is shown, but two or
more computational or graphing errors are
made.

or [2] Appropriate work is shown, but one
conceptual error is made, such as an incorrect
transformation, but the graphs are label ed,
and an appropriate areais found.

or [2] Both ABCD and A’'B'C’'D’ are graphed
and labeled correctly, but the areais not
found.

or [2] 29, and appropriate work is shown,
such as using the distance formula and
finding the area, but neither ABCD nor
A'B'C'D’ isgraphed.

[1] Appropriate work is shown, but one
conceptual error and one computational or
graphing error are made.

or [1] Either ABCD or AB'C'D’ isgraphed
and labeled correctly, but no further correct
work is shown.

or [1] 29, but no work is shown and no graph
isdrawn.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously

[32] incorrect procedure.
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[33]

[34]
[35]
[36]
[37]
[38]

[4] Quadrilaterals ABCD and AB'C'D’ are
drawn and labeled correctly and 24 isfound
asthe area, and appropriate work is shown.
[3] One graphing error is made in the
transformation, but an appropriate area of
A'B'CD’ isfound.

or [3] Correct quadrilaterals are drawn and
labeled, but one computational error is made
in determining the area.

or [3] Quadrilaterals ABCD and AB'C'D’ are
drawn correctly and 24 is found as the area,
but the vertices are not |abel ed.

[2] Correct quadrilaterals are drawn and
labeled, but no further correct work is shown.
or [2] One conceptual error is made, such as
reflecting in the x-axis, but the correct areaiis
found.

[1] 24, but no work is shown.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.

[2] A correct graph is drawn, and the
coordinates (0,1) are stated.

[1] One graphing error is made, but
appropriate coordinates are stated.

or [1] A correct graph is drawn, but the
coordinates of the point of intersection are not
stated or are stated incorrectly

or [1] The coordinates (0,1) are stated, but no
graph isdrawn.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.

A

C

D

[39]
[40]
[41]
[42]
[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
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[2] AHOC and opposite, and an appropriate
explanation is written.

[1] Theimage of A EOA isidentified
incorrectly, but the type of isometry is
appropriate, and an appropriate explanation is
written.

or [1] The difference between a direct and
opposite isometry is explained correctly, but
no further correct work is shown.

or [1] A HOC, but no explanation or an
incorrect explanation is written.

[O] Opposite, but no further correct work is
shown.

or [O] A zero response is completely
incorrect, irrelevant, or incoherent or isa
correct response that was obtained by an
obviously incorrect procedure.

D

C

A
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[51]
[52]
[53]
[54]

[4] Both parabolas are graphed correctly with
the line of symmetry x = 3.5 drawn and
labeled as x = 3.5.

[3] y=—x*+9 isgraphed incorrectly, but an
appropriate trandlation is drawn, and an
appropriate line of symmetry is drawn and
labeled correctly.

or [3] y=-x*+9 anditstrandation are
graphed correctly, but no line of symmetry or
an incorrect line of symmetry is drawn for the
trangation or no equation or an incorrect
equation is shown for the line of symmetry.
[2] y=-%x*+9 isgraphed correctly, but its
trangdlation is graphed incorrectly, but an

appropriate line of symmetry is drawn and
labeled correctly.

or[2] y=-x*+9 isgraphed incorrectly, but
an appropriate tranglation is graphed, but an
incorrect line of symmetry is drawn.

[1] y=-x*+9 anditstrandation are
graphed incorrectly, but an appropriate line of
symmetry is drawn and labeled correctly.

or [1] y=-x*+9 isgraphed correctly, but
an incorrect translation and line of symmetry
are drawn.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.

A

B

A

[55]
[56]
[57]
[58]
[59]
[60]
[61]
[62]

[63]
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[3] Yes, A" is(1,-3)and B" is(2,-1) and
appropriate work is shown, algebraically or
graphically.

[2] Correct coordinatesfor A" and B are
found, but no conclusion is shown.

or [2] Either A" or B'" iscorrect, and an
appropriate conclusion is shown.

or [2] One transformation is correct and oneis
incorrect, such asthereflection iny, but an
appropriate conclusion is shown.

[1] Neither transformation is correct, but an
appropriate conclusion is shown.

or [1] One transformation is correct.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.

C

A

B

D

B

B

D

a[2] Theequation 2y = 2x* —4 isgraphed
correctly over the required interval and
labeled.

[1] An appropriate graph is shown, but less
than the required interval is drawn.

or [1] An appropriate graph is shown, but one
coordinate is calculated incorrectly.

b [2] A correct composition of
transformations of the graph drawn in part ais
sketched and labeled.

[1] Only one of the transformations is correct.
or [1] The composition of transformationsis
correct, but done in reverse order.

aand b [0] A zero response is completely
incorrect, irrelevant, or incoherent or isa
correct response that was obtained by an
obviously incorrect procedure.
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[64]

[4] Both equations are graphed correctly and
the description of the transformation a— b is
correct, such as T, 5 ol 45 OF T30 T4 OF

Tz © R OF @n equivalent explanation, such

as a shift right of 4 followed by areflection
over the x-axis followed by a shift up of 3.

[3] Both equations are graphed correctly, but
only one transformation is shown or described
correctly.

[2] Both equations are graphed correctly, but
no further correct work is shown.

[1] Only one equation is graphed correctly,
and no composition formula or explanation is
shown.

or [1] The correct composition formula or
explanation is shown, but no graphs or
incorrect graphs are drawn.

or [1] Both equations are graphed incorrectly,
but an appropriate composition formula or
explanation is shown.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.

[65]

[66]
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[4] AB and A”B” are graphed and |abeled
correctly, A”(0,-5) and B”(-2,0), and a
correct transformation isidentified, such as
R180°’ R—180°’ or r(0,0)-

[3] Oneerror is made in graphing AB, but
A”B” isgraphed and labeled appropriately,
and an appropriate transformation is
identified.

[2] AB isgraphed and labeled correctly but
one mistake ismade in finding A”B”, but an
appropriate transformation is identified.

or [2] Both AB and A”B” are graphed and
labeled correctly, but the transformation is
missing or isincorrect.

[1] AB isgraphed and labeled correctly, but
one mistakeismadein finding A”B”, and
the transformation ismissing or is incorrect.
or [1] One error is made in graphing AB, but
A”B” isgraphed and |abeled appropriately,
but the transformation ismissing or is
incorrect.

or [1] Rygy, Rigys OF I, but nographis
drawn.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct

response that was obtained by an obviously
incorrect procedure.

[2] (-5,-7), and appropriate work is shown,
such as stating the coordinates of each
transformation or graphing each
transformation.

[1] Appropriate work is shown, but one
computational or graphing error is made.

or [1] Appropriate work is shown, but one
conceptual error is made, such as performing
the trand ation before the reflection.

or [1] Only one of the transformations is
performed correctly.

or [1] (-5,-7), but no work is shown.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.
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[67]
[68]
[69]
[70]
[71]
[72]
[73]
[74]
[75]
[76]
[77]

[78]

[79]
[80]
[81]

D

D

A

B

B

[2] Both correct lines of symmetry are drawn:
one horizontal, one vertical.

[1] Only one correct lineis drawn.

or [1] Two correct and one or two incorrect
lines, such as the diagonals, are drawn.

[O] More than two incorrect lines are drawn.
or [0] A zero response is completely
incorrect, irrelevant, or incoherent or isa
correct response that was obtained by an
obviously incorrect procedure.

[2] The four correct lines of symmetry are
drawn.

[1] At least two correct lines of symmetry are
drawn, and no inappropriate lines are drawn.
or [1] All four correct lines of symmetry are
drawn, but one or more inappropriate lines are
also drawn.

[O] At least one of the correct lines of
symmetry is missing, and one or more
inappropriate lines are drawn.

or [O] A zero response is completely
incorrect, irrelevant, or incoherent or isa
correct response that was obtained by an
obviously incorrect procedure.

D
A

[82]
[83]
[84]
[85]
[86]

[87]
[88]
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[3] AABC and AA'B'C', A’(-2,4), B'(0,12),
C'(10,8), are graphed correctly.

[2] AABC isgraphed correctly, but only two
image points are graphed correctly.

or [2] AABC isgraphed incorrectly, but
AA'B'C', isgraphed appropriately, based on
an incorrect AABC.

[1] Only AABC isgraphed correctly.

[O] A zero response is completely incorrect,
irrelevant, or incoherent or is a correct
response that was obtained by an obviously
incorrect procedure.

C

B

C

C

[2] A graph is sketched that maps (-3,5) to
(-6,10), (0,1) to (0,2), and (1,3) to (2,6).
[1] One graphing or computational error is
made, but an appropriate graph is sketched.
[O] A graph is sketched that represents a
dilation of only x ory.

or [O] A zero response is completely
incorrect, irrelevant, or incoherent or isa
correct response that was obtained by an
obviously incorrect procedure.

B



