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Question 25

25 Triangle ABC is graphed on the set of axes below. Graph and label AA’B’C’, the image of AABC

after a reflection over the line x = 1.

Score 2: The student has a complete and correct response.
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Question 25

25 Triangle ABC is graphed on the set of axes below. Graph and label AA’B’C’, the image of AABC

after a reflection over the line x = 1.
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Score 2: The student graphed the image of AABC correctly, then stated and labeled its
coordinates.

Geometry (Common Core) - Jan. ’16 [3]



Question 25

25 Triangle ABC is graphed on the set of axes below. Graph and label AA’B’C’, the image of AABC

after a reflection over the line x = 1.

Score 1: The student did a reflection over the line x = %
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Question 25

25 Triangle ABC is graphed on the set of axes below. Graph and label AA’B’C’, the image of AABC

after a reflection over the line x = 1.

Score 1: The student labeled AA'B'C’ incorrectly.
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Question 25

25 Triangle ABC is graphed on the set of axes below. Graph and label AA’B’C’, the image of AABC

after a reflection over the line x = 1.
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Score 1: The student stated and labeled the correct coordinates for A’, B, and C'.
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Question 25

25 Triangle ABC is graphed on the set of axes below. Graph and label AA’B’C’, the image of AABC

after a reflection over the line x = 1.

Score 0: The student graphed the image of A incorrectly, and labeled the triangle incorrectly.
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Question 26

26 In the diagram below of circle O with diameter BC and radius OA, chord DC is parallel to
chord BA.

If mZBCD = 30°, determine and state mZAOB.

MmzA0B= 120

Score 2: The student has a complete and correct response.
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Question 26

26 In the diagram below of circle O with diameter BC and radius OA, chord DC is parallel to
chord BA.

If mZBCD = 30°, determine and state mZAOB.

m(/](}@: O

Score 2: The student has a complete and correct response.
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Question 26

26 In the diagram below of circle O with diameter BC and radius OA, chord DC is parallel to

chord BA.
D
D \¢0
oLX
30 A
c_

¢
If mZBCD = 30°, determine and state mZAOB. 360 = 217 ﬁxd‘\uhs

auo M - X
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X= 3
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Score 2: The student has a complete and correct response.
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Question 26

26 In the diagram below of circle O with diameter BC and radius OA, chord DC is parallel to
chord BA.

If m/ZBCD = 30°, determine and state mZAOB.

Score 1: The student labeled the arcs correctly, but did not find the angle.
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Question 26

26 In the diagram below of circle O with diameter BC and radius OA, chord DC is parallel to
chord BA.

¢°

e
C

If mZBCD = 30°, determine and state mZAOB.

Score 1: The student labeled the angles and arcs correctly, but did not find mZAOB.

Geometry (Common Core) - Jan. ’16 [12]



Question 26

26 In the diagram below of circle O with diameter BC and radius OA, chord DC is parallel to
chord BA.

If m/ZBCD = 30°, determine and state mZAOB.

Score 1: The student marked off equal radii, but showed no work to find the angle.
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Question 26

26 In the diagram below of circle O with diameter BC and radius OA, chord DC is parallel to
chord BA.

C

If mZBCD = 30°, determine and state mZAOB.

O ‘M&\}

/ RCD = D

Score 0: The student had a completely incorrect response.
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Question 27

27 Directed line segment PT has endpoints whose coordinates are P(—2,1) and T(4,7).
Determine the coordinates of point | that divides the segment in the ratio 2 to 1.

[The use of the set of axes below is optional. ]

J (1,53

Score 2: The student has a complete and correct response.
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Question 27

27 Directed line segment PT has endpoints whose coordinates are P(—2,1) and T(4,7).
Determine the coordinates of point | that divides the segment in the ratio 2 to 1.

[The use of the set of axes below is optional. ]
2 2
3= <’i (4-() 4, e *'>
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Score 2: The student has a complete and correct response.
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Question 27

27 Directed line segment PT has endpoints whose coordinates are P(—2,1) and T(4,7).
Determine the coordinates of point | that divides the segment in the ratio 2 to 1.

[The use of the set of axes below is optional. ]

D LT W N
D={EL- 4y 0T
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DENTEL )
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Score 1: The student graphed PJ:JT = 1:2 instead of PJ:JT = 2:1. Unnecessary correct work was
shown.
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Question 27

27 Directed line segment PT has endpoints whose coordinates are P(—2,1) and T(4,7).
Determine the coordinates of point | that divides the segment in the ratio 2 to 1.

[The use of the set of axes below is optional. ]

Score 1: The student located point | graphically, but did not state its coordinates.
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Question 27

27 Directed line segment PT has endpoints whose coordinates are P(—2,1) and T(4,7).
Determine the coordinates of point | that divides the segment in the ratio 2 to 1.

[The use of the set of axes below is optional. ] f‘g- _2
- 2.
3

.—L.i -4
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1. 3

PL"Z—,\\

T

Score 1: The student did not write the solution as coordinates.
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Question 27

e x
27 Directed line segment PT has endpoints whose coordinates are P(—2,1) and T(4,7V)(/‘

Determine the coordinates of point | that divides the segment in the ratio 2 to 1.

[The use of the set of axes below is optional. ]

Score 0: The student only graphed PT.
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Question 28

28 As graphed on the set of axes below, AA’B'C’ is the image of AABC after a sequence of
transformations.

C/

Y

Is AA'B'C’ congruent to AABC? Use the properties of rigid motion to explain your answer.

ea.

AMOMWW?—ngum o NAa )
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Score 2: The student has a complete and correct response.
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Question 28

28 As graphed on the set of axes below, AA’B'C’ is the image of AABC after a sequence of

transformations.

y
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Is AA'B'C’ congruent to AABC? Use the properties of rigid motion to explain your answer.

AA'B'C! i5 cogruent 40 AABC becamee AaBe reflectRd ocross
He y~onis Hhen Tronslaks by (=3 . This /5 considered +o by
an lsqmexty becauise The size stoys —the SaMc.

Score 2: The student has a complete and correct response.
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Question 28

28 As graphed on the set of axes below, AA’B'C’ is the image of AABC after a sequence of
transformations.

C/

Y

Is AA'B'C’ congruent to AABC? Use the properties of rigid motion to explain your answer.

\ES LMK Y\O GINONON. Oy ananae.
WoS done 10 I SNOEE, i} 0S8 RiieGed
OYRY IR\~ Oxis oNa ren 0N Oyeq

o3

Score 1: The student correctly described the transformation, but the explanation was not
complete for congruence.
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Question 28

28 As graphed on the set of axes below, AA’B'C’ is the image of AABC after a sequence of
transformations.

-
>

A

Jf;l

Y

Is AA'B'C’ congruent to AABC? Use the properties of rigid motion to explain your answer.

Veo AR =A'R' N |
e = R'e = By 855

he = A'Cl

Score 1: The student wrote an appropriate explanation about congruency, but not based on
rigid motions.
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Question 28

28 As graphed on the set of axes below, AA’B'C’ is the image of AABC after a sequence of
transformations.

A

C/

Y

Is AA'B'C’ congruent to AABC? Use the properties of rigid motion to explain your answer.

Y€S) b%sL ﬁ”/amg/es ate iju&n'f“‘

Score 0: The student had no correct explanation.
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Question 29

29 A carpenter leans an extension ladder against a house to reach the bottom of a window 30 feet
above the ground. As shown in the diagram below, the ladder makes a 70° angle with the ground.
To the nearest foot, determine and state the length of the ladder.

—

A0 30 ft

0

X SN0 F *

XS0 =39
S0 Sio

Score 2: The student has a complete and correct response.
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Question 29

29 A carpenter leans an extension ladder against a house to reach the bottom of a window 30 feet
above the ground. As shown in the diagram below, the ladder makes a 70° angle with the ground.

To the nearest foot, determine and state the length of the ladder.
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Score 2: The student has a complete and correct response.
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Question 29

29 A carpenter leans an extension ladder against a house to reach the bottom of a window 30 feet
above the ground. As shown in the diagram below, the ladder makes a 70° angle with the ground.
To the nearest foot, determine and state the length of the ladder.

—
0
30 ft
b ol
70° [
Cos20 = 30
~ X

I

X s a6 = 30

Score 1: The student wrote a correct trigonometric equation, but no further correct work was
shown.
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Question 29

29 A carpenter leans an extension ladder against a house to reach the bottom of a window 30 feet
above the ground. As shown in the diagram below, the ladder makes a 70° angle with the ground.
To the nearest foot, determine and state the length of the ladder.

—

')( 30 ft

70° [

X
é\‘(\ 70 :/

30
BO Sm70 - X
9919 = X

28 teet

Score 1: The student wrote an incorrect trigonometric equation.
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Question 29

29 A carpenter leans an extension ladder against a house to reach the bottom of a window 30 feet
above the ground. As shown in the diagram below, the ladder makes a 70° angle with the ground.
To the nearest foot, determine and state the length of the ladder.

| sod
can
30 ft W
=4}
>¢( 70° ]

+om70=$
x=an10)%20= e.le O (3T Feet

Score 0: The student’s work was completely incorrect.
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Question 30

30 During an experiment, the same type of bacteria is grown in two petri dishes. Petri dish A has a
diameter of 51 mm and has approximately 40,000 bacteria after 1 hour. Petri dish B has a diameter
of 75 mm and has approximately 72,000 bacteria after 1 hour.

B
A
o

F——51 mm—+ b——75mm———

Determine and state which petri dish has the greater population density of bacteria at the end of
the first hour.

1 A 0
- ;
mzsw%ﬂ b= ‘N\;%%m

h= 100 \(5%076961

1082520673 )4000

94667
4. 564669172000

Score 2: The student has a complete and correct response.
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Question 30

30 During an experiment, the same type of bacteria is grown in two petri dishes. Petri dish A has a
diameter of 51 mm and has approximately 40,000 bacteria after 1 hour. Petri dish B has a diameter
of 75 mm and has approximately 72,000 bacteria after 1 hour.

B
A
o

F——51 mm—+ b——75mm———

Determine and state which petri dish has the greater population density of bacteria at the end of
the first hour.
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Score 1: The student calculated density based on the diameter of the petri dish and chose an

appropriate dish.
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Question 30

30 During an experiment, the same type of bacteria is grown in two petri dishes. Petri dish A has a
diameter of 51 mm and has approximately 40,000 bacteria after 1 hour. Petri dish B has a diameter
of 75 mm and has approximately 72,000 bacteria after 1 hour.

B
A
o

F——51 mm—+ b——75mm———

Determine and state which petri dish has the greater population density of bacteria at the end of

the first hour.
5 jolt
B=T¢ 7 S\ 5o
Pe= Ky I “;’Zq,ﬁ’\r
T e
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Score 0: The student found the area of both petri dishes, but did not calculate a density to
compare them.
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Question 31

31 Line € is mapped onto line m by a dilation centered at the origin with a scale factor of 2.
The equation of line € is 3x — y = 4. Determine and state an equation for line m.

Score 2: The student has a complete and correct response.

Geometry (Common Core) - Jan. ’16 [34]



Question 31

31 Line € is mapped onto line m by a dilation centered at the origin with a scale factor of 2.
The equation of line € is 3x — y = 4. Determine and state an equation for line m.

Score 2: The student has a complete and correct response.

Geometry (Common Core) - Jan. ’16 [35]



Question 31

31 Line € is mapped onto line m by a dilation centered at the origin with a scale factor of 2.
The equation of line € is 3x — y = 4. Determine and state an equation for line m.

Hx Y2 Y

—\j :.*_3_)5 -{—L{

’ - S —r
-\ \ "

/!

Wl

!

Score 1: The student multiplied both the slope and y-intercept by a scale factor of 2.
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Question 31

31 Line € is mapped onto line m by a dilation centered at the origin with a scale factor of 2.
The equation of line € is 3x — y = 4. Determine and state an equation for line m.

Sr-1:4
"ZX --3x
e

N Sy
S e hE 3’”

&—_———"/’—__\'

>
X

Score 0: The student found an equation for m L €, which is not relevant to the problem.
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Question 31

31 Line € is mapped onto line m by a dilation centered at the origin with a scale factor of 2.
The equation of line € is 3x — y = 4. Determine and state an equation for line m.

2% Y24

._’3>>L ‘%&
Yz B
Tl

y=2y4

Score 0: The student solved the given equation for y, but made no attempt to do a dilation.
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Question 32

32 The aspect ratio (the ratio of screen width to height) of a rectangular flat-screen television is 16:9.
The length of the diagonal of the screen is the television’s screen size. Determine and state, to the
nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

- X

T 7 an
gsz&%%
C q
X< Dok
G P> U
306>} 206> O
V2305 % LUy 36 = Co-

\33R56¥Q3ﬂ6&:\7k}ﬁl
L\Q\

Score 4: The student has complete and correct work.
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Question 32

32 The aspect ratio (the ratio of screen width to height) of a rectangular flat-screen television is 16:9.
The length of the diagonal of the screen is the television’s screen size. Determine and state, to the
nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

20.%

20,4 O ST

Score 3: The student showed no work to find the width, but used the Pythagorean Theorem to
find the screen size.
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Question 32

32 The aspect ratio (the ratio of screen width to height) of a rectangular flat-screen television is 16:9.
The length of the diagonal of the screen is the television’s screen size. Determine and state, to the
nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

Score 3: The student showed correct work to find the width, but no work to find 42.

Geometry (Common Core) - Jan. ’16 [41]



Question 32

32 The aspect ratio (the ratio of screen width to height) of a rectangular flat-screen television is 16:9.
The length of the diagonal of the screen is the television’s screen size. Determine and state, to the
nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

Score 2: The student used the aspect ratio to find the diagonal, but did not find the screen
size.

Geometry (Common Core) - Jan. ’16 [42]



Question 32

32 The aspect ratio (the ratio of screen width to height) of a rectangular flat-screen television is 16:9.
The length of the diagonal of the screen is the television’s screen size. Determine and state, to the
nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

P

27.L%+ 90.? = x 8
Tl T + Hau. 3l =x <
& o=k?
Xe3Yid)
SCreen Size s
34in

Score 2: The student made a conceptual error in finding the width, but found an appropriate
screen size.
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Question 32

32 The aspect ratio (the ratio of screen width to height) of a rectangular flat-screen television is 16:9.
The length of the diagonal of the screen is the television’s screen size. Determine and state, to the
nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

lb 5

Ix

qy:@ong (/6)(
_ LU =
. b 2.18=36.(7

K’ZH;*:_CL
o .
206% L L% = Y459 013

mﬂ’% 207w @

Qo T w7

é“ ”Lacjonx«( = U \n

Score 2: The student showed correct work to find the width, but no further correct work was

shown.
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Question 32

32 The aspect ratio (the ratio of screen width to h
The length of the diagonal of the screen is the

eight) of a rectangular flat-screen television is 16:9.
television’s screen size. Determine and state, to the

nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

/69

A%

s

Jo.b

16 x
3.6

Score 2: The student stated a correct width and screen size, but did not show work.
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Question 32

32 The aspect ratio (the ratio of screen width to height) of a rectangular flat-screen television is 16:9.
The length of the diagonal of the screen is the television’s screen size. Determine and state, to the
nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

|Gy %Y

20 64 3657

@:ﬁg

R
7~
w

y

Score 1: The student showed no work to find an incorrect width, but used it appropriately to
find the screen size. The screen size was not stated to the nearest inch.
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Question 32

32 The aspect ratio (the ratio of screen width to height) of a rectangular flat-screen television is 16:9.
The length of the diagonal of the screen is the television’s screen size. Determine and state, to the
nearest inch, the screen size (diagonal) of this flat-screen television with a screen height of 20.6 inches.

e

Score 0: The student had no correct work.

Geometry (Common Core) - Jan. ’16 [47]



Question 33

33 Given the theorem, “The sum of the measures of the interior angles of a triangle is 180°,”
complete the proof for this theorem.

Given: AABC
Prove: mZ1 + mZ2 + mZ3 = 180°

Fill in the missing reasons below.

Statements Reasons
(1) AABC (1) Given

(2) Through point C, draw DCE parallel | (2) 10 a4 @,v21 in@ e 15 ONL}
to AB. v ]
e T,alalfd line Pt can Y2 dyawn

Hvauan A given Joint not on the
> d line.

(3) m£1 = mZACD, m/3 = m/ZBCE (3) Whern o N llnf) afe

cut Y atarbives«L ot elnoke

wkevioy x's are 2.

(4) mZACD + m4Z2 + m£ZBCE = 180° (4) ™e sum o e anges o ané

slde of a line 3 opual 10 1x0°

(5) mZ1 + mZ2 + mZ3 = 180° (5) swost tudion

Score 4: The student has a complete and correct response.
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Question 33

33 Given the theorem, “The sum of the measures of the interior angles of a triangle is 180°,”
complete the proof for this theorem.

Given: AABC
Prove: mZ1 + mZ2 + mZ3 = 180°

Fill in the missing reasons below.

Statements Reasons

(1) AABC (1) Given
(2) Through point C, draw DCE parallel (2) Eyelid’s ParaMed Pochhate

to AB.

(3) m£1 = mZACD, m43 = m/ZBCE B3)ze & lines, Hhen afternaie

interior ¥ o (2),

(4) mZACD + m4Z2 + m£ZBCE = 180° (4) T£ 3¥s Lovm g line, Hunthey are

f_vao_t.:mmq{,

(5) mZ1 + mzZ2 + mz3 = 180° (5) Subsran Pmpev’hd/ (34)

Score 3: The student had three correct reasons.
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Question 33

complete the proof for this theorem.

33 Given the theorem, “The sum of the measures of the interior angles of a triangle is 180°,”

Given: AABC
Prove: mZ1 + mZ2 + mZ3 = 180°

Fill in the missing reasons below.

Statements

Reasons

(1) AABC
(2) Through point C, draw DCE parallel

to AB.

(3) m£1 = mZACD, m/3 = m/ZBCE

(4) mZACD + m/2 + m/ZBCE = 180°

(5) mzZ1 + mzZ2 + m/3 = 180°

(1) Given
(2) 3N auxﬂi’@g; e can he drawn

(3) % lipes are carANR), aktemare.
SeieCese af)@\@g ace copgruent

(4) & aoé\ 28 forma Saighy FnL
t ¢quals \KO°

(5)

eawals ($0

Score 3:

The student had three correct reasons.

Geometry (Common Core) - Jan. ’16
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Question 33

33 Given the theorem, “The sum of the measures of the interior angles of a triangle is 180°,”
complete the proof for this theorem.

Given: AABC
Prove: mZ1 + mZ2 + mZ3 = 180°

Fill in the missing reasons below.

Statements Reasons
(1) AABC (1) Given
(2) Through point C, draw DCE parallel | (2) Drowd povelle Lined
to AB. )
(3) m£1 = mZACD, m/43 = m/BCE (3) Dppes) { 9 ove

(4) mZACD + mZ2 + mZBCE = 180° | (4)STE 's0 <ot £ Viogoloe = 39360
t > 9 =

(5) mzZ1 + mzZ2 + m/3 = 180° (5) § uostiAmron DQSDW,AU\
Oy

Score 2: The student had two correct reasons.
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Question 33

33 Given the theorem, “The sum of the measures of the interior angles of a triangle is 180°,”
complete the proof for this theorem.

Given: AABC
Prove: mZ1 + mZ2 + mZ3 = 180°

Fill in the missing reasons below.

Statements Reasons
(1) AABC (1) Given

(2) Through point C, draw DCE parallel (2) A live_con be drown 'ﬂ s & 9)\/64 lﬁre 'H\/O\ma}’)

to AB.
a_jaint gt on dhe lire

i\

(3) m£1 = mZACD, m43 = m/BCE (3) TF \ives |1 == Allernade tnderine 8
ore

(4) MLACD + m£2 + mZBCE = 180° | (4) Addidon Proporty
l Pl

(5) mz1 + mz/2 + m£3 = 180° (5) Trenstve. Praperty
| 1 T

Score 2: The student had two correct reasons.
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Question 33

33 Given the theorem, “The sum of the measures of the interior angles of a triangle is 180°,”
complete the proof for this theorem.

Given: AABC
Prove: mZ1 + mZ2 + mZ3 = 180°

Fill in the missing reasons below.

Statements Reasons

(1) AABC (1) Given

(2) Through point C, draw DCE parallel (2) 7 cwrodid lines mbwsecled
AR )

to AB.

b & Honsue—sa {

(3) m£1 = mZACD, m43 = m/BCE (3) plk . onoes Yoeorenn.
[”4

(4) mZACD + m£2 + mZLBCE = 180° | (4) suumm of +te 918 = Aphe wholt

(5) mzZ1 + mzZ2 + m/3 = 180° (5) Sw\os‘-fM'S‘Lm

Score 1: The student had one correct reason.
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Question 33

33 Given the theorem, “The sum of the measures of the interior angles of a triangle is 180°,”

complete the proof for this theorem.

Given: AABC
Prove: mZ1 + mZ2 + mZ3 = 180°

Fill in the missing reasons below.

Statements

Reasons

(1) AABC
(2) Through point C, draw DCE parallel

to AB.

(3) m£1 = mZACD, m/3 = m/ZBCE

(4) mZACD + m/2 + m/ZBCE = 180°

(5) mzZ1 + mzZ2 + m/3 = 180°

(1) Given

2 A 2 line thet o tamesdd

o) yose_{orallel

) o _onge [ qomordl Vi @
b%qmmm&ma_@%ﬂ%

4 Ailitan,poshubiZe

(5) & gmiﬁ

male

ling, oot by 2 fomaversedl

1 i °

Score 0: The student had no correct reasons.

Geometry (Common Core) - Jan. ’16

[54]




Question 34

34 Triangle XYZ is shown below. Using a compass and straightedge, on the line below, construct and
label AABC, such that AABC = AXYZ. [Leave all construction marks.]

Based on your construction, state the theorem that justifies why AABC is congruent to AXYZ.

\ 4

SAS +‘ne&mm ag C O fwﬁrﬂ—‘ +r'|anj|ﬁs.

Score 4: The student has a complete and correct response.

Geometry (Common Core) - Jan. ’16 [55]



Question 34

34 Triangle XYZ is shown below. Using a compass and straightedge, on the line below, construct and
label AABC, such that AABC = AXYZ. [Leave all construction marks.]

Based on your construction, state the theorem that justifies why AABC is congruent to AXYZ.

Y

Score 4: The student has a complete and correct response.
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Question 34

34 Triangle XYZ is shown below. Using a compass and straightedge, on the line below, construct and
label AABC, such that AABC = AXYZ. [Leave all construction marks.]

Based on your construction, state the theorem that justifies why AABC is congruent to AXYZ.

i

A
Y

Score 3: The student showed a correct construction, but stated an incorrect theorem.
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Question 34

34 Triangle XYZ is shown below. Using a compass and straightedge, on the line below, construct and
label AABC, such that AABC = AXYZ. [Leave all construction marks.]

Based on your construction, state the theorem that justifies why AABC is congruent to AXYZ.

Y

Score 2: The student had an appropriate construction of a congruent triangle, but the triangle
was not labeled correctly and no theorem was stated.
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Question 34

34 Triangle XYZ is shown below. Using a compass and straightedge, on the line below, construct and
label AABC, such that AABC = AXYZ. [Leave all construction marks.]

Based on your construction, state the theorem that justifies why AABC is congruent to AXYZ.

c F\;gs = 553/

A
¥

Score 1: The student made a drawing that was not a construction, but stated an appropriate
theorem.
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Question 34

34 Triangle XYZ is shown below. Using a compass and straightedge, on the line below, construct and
label AABC, such that AABC = AXYZ. [Leave all construction marks.]

Based on your construction, state the theorem that justifies why AABC is congruent to AXYZ.

A

a
. e

\{

Score 1: The student made correct construction marks, but showed no further work.
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Question 34

34 Triangle XYZ is shown below. Using a compass and straightedge, on the line below, construct and
label AABC, such that AABC = AXYZ. [Leave all construction marks.]

Based on your construction, state the theorem that justifies why AABC is congruent to AXYZ.

X Y

AADCEZ Axyz becaase Yhey have

e sBme exa A
C.

D
A
Y

Score 0: The student’s work was completely incorrect.
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Question 35

respectively

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,

Prove that A ANW = ADRE.

Siade pnen ks

Prove that quadrilateral AWDE is a parallelogram.

T e S

( )’Pamik (@ ANDR wirth
AN _and Bt nsechac
NWo ave  fohkeX pheds
wWond ¢ (ﬂyéhhm

@ AEEReE , TWZ 2 NW
5 BRI , 2N
@ RE =

(e %P ExN

® Ab?\aa’ AANW

) g-i) wa
..« \ ﬁ( - ’D‘M

O Guen

[@ égmee»* sl qils a sgment b
o™ 2 party

(DTN o paia llftaqfam p(,»pos-i—«f Gebey que %
p Haldes of 2 5€a;mﬂ~& ate =

(o Tn A Joealielggfant, appsi- amies are 2
B IAS ZIAY

' CPCTC

5 Hakves o}"’“‘Sﬂef;m@ka ae 2

s of cppste soles ae

(D ¥ bon
D Quod. AWDE U a ma!{lﬁw\& J: %wd PN )Mra.b*(’mamm

Score 6: The student has a complete and correct proof.
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Question 35

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,

respectively
/E/ /
W,
[4

Prove that A ANW = ADRE.

Prove that quadrilateral AWDE is a parallelogram.

WM&M% Bea sons
bR l.qie
o osats W7 v .
EE bisects les cfa LBO1E =

v — 2 g | & P Y ‘ ]
iy li—al;kfgjﬁ = ¥ oA 3. olef, of bisect V. prop- of =
3 AC* W=

., K& 2 wo o, opp. vieles of a O arell

4, REA 1) B < iFove potr of Sreles of &

5. AwdE a3 Juad. are Iancl &, 1 s
& Qva
F = =Y ON
e k,e'ég%'qﬁ-lg wek ¢, reasan
Y| ;’6 2 ;m 9, reasom %
¢ s
¢ AANWE AbRE g sS

Score 6: The student has a complete and correct proof.
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Question 35

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,

respectively

Prove that A ANW = ADRE.
Prove that quadrilateral AWDE is a parallelogram.

A nnItS \ Reus0s

q ANDR IS ™ 1Y, Q@qqy\
AW (“:6/\:/ b?‘.&c&‘m
e REA oY W E

7) REAT WWD q opp Stdes of o &I owe =
e -~ “ - . &
3) WEWT = ERETReg) | B) To b 1570 T ind 2% ¢S
)

. ”
L\) B T AN W) opp- SWes ok o ‘L@ ave =

6’) ZSYER{) é' ﬁv‘\\h\’% g)Q??| "’GVS o U\Z@, AV Q =
6) & nNWEADRE <) ohs N
., * —
7) M EED 7)rvey gavts € 5 BSOS
%) qUa AWDE. 15 = &8 B) & on ol VoS VU @iV OF opp. s
= W ol

Score 5: The student had one incomplete reason.
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Question 35

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,

respectively
N

R

Prove that A ANW = ADRE.
Prove that quadrilateral AWDE is a parallelogram.

) Reason
® [£7Anve, B ond DE bisect
N and ZER ad- poinls W
onel € respesﬁuei;; |
OFTENS )@ [e7 f)mpcr"’hés
KD A 5

N, . e
Sipternentd

HGiven

SRy 5 Ui mertt bisectol
B € »the mjo[.(,zam”f 0'?.@ ;@ %:é;r‘\(:)hizmog;m Aot
7 10 16 s mietpount of {5 | X 0

@ pevee
& MANW 2 Appr ®shs

2 hoDE i< ‘@) In a parcllelogramm, Bo7T0

() AWDE is oo [T C i po oo te Vs are

Score 5: The student had one missing statement and reason.
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Question 35

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,
respectively

>N

Prove that A ANW = ADRE.

Prove that quadrilateral AWDE is a parallelogram.

S

I
WY ANOPY 18 0. 00N

A0 -1 \geeck WD
ana P\? 0% QDIWS

5y AND % £ PAD
63 AW A CRE
RIELY

3)acow & 0 garoleem

Score 4:

The student had a missing statement and reason and also an incomplete reason.
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Question 35

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,

respectively
A {
E
W
T
R ) D
Prove that A ANW = ADRE.
Prove that quadrilateral AWDE is a parallelogram.
l. [7 ABCD, AW & DE bisect Vwh + BEy | |- Given
at F"‘“‘f'f de‘J E respectively
2. AN Z , AR 2 x5 (29 2. df/wffw‘( sides of a 17 ave =
3. AE JER o E& = 4 AR 2. A biseetor divides a (rue §ejweu+
/VWQ-’ whD e NW - éND ;U‘"‘a a ZF S-CJ(MCh‘(}"
% Eg ZWNW (9| 4. Halves <€ 2 guadities ave &
S. 3R 2 x N (S S. oﬂ)o;"(‘l’e aug }e; o\fazj are. =
C.AANW 2 BpRE 6 SAS= SAS

Score 3: The student proved AANW = ADRE, but did no further work.
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Question 35

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,
respectively

A 11}
{

N
I N
E
w
_ﬁr’ X

1y}
1NN D

R

Prove that A ANW = ADRE.

Prove that quadrilateral AWDE is a parallelogram.

5%6(}{/’?{ nt | Q? G\S@d

j . T

, \ x\/{/)

%1 ¥4 7 ofpesie 2§3 o+
~ — Ewﬂa(@

o~ - ‘3 det bisectgl i
. Agf@/ p\D /l/ 40 ~ nl 2 = P(;Hs
W S c1€5 oL

@ AAA/WQVAM B ofc £

haz ves  @f 2 e
Gtié O(C“"

© S/S

Score 2: The student proved AANW = ADRE, but the given was incomplete and no further
work was shown.
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Question 35

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,
respectively

Prove that A ANW = ADRE.

Prove that quadrilateral AWDE is a parallelogram.

QNDRW/ 3
NWD%R%_’:‘Q?B WEE

@R =AN

AREND
WS WO L TR

NE R
&m\\wz ADRE.

( x
9 OPPOSIE, S01S O GPT
ONVsip(eey FarEL
BOPRY'S Ot oI QN =

Score 2: The student had four statements and/or reasons missing or incorrect.
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Question 35

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,
respectively

Prove that A ANW = ADRE.

Prove that quadrilateral AWDE is a parallelogram.
AL DO
ShokerrenA \ ke

ven
@Z_P A DE o
W ant PE bisertg (@ o
T ard Rew af POV |

o gt £ respeen ety @IV o &7 =ppisate
oy ofe =

@ xbt-2x) -

= @D \n o & covYes pond-imo)

@ ye = #7 OW\QK\-éS pAL 2

@@ :“ .l;/—':] @[V\, £ OPF]So‘J’e Slrdvcj‘
ok =2

DAPNWe |
© LpNwe pors © Ash o pon

Score 1: The student had one correct statement and reason.
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Question 35

35 Given: Parallelogram ANDR with AW and DE bisecting NWD and REA at points W and E,
respectively

Prove that A ANW = ADRE.
Prove that quadrilateral AWDE is a parallelogram.

M\\:\M Repdon

VA% ot OF e |V e
b6 biegiys
@N:"/‘\‘\’J @)(Bﬁ&{h@ (J(W‘{ﬁ
HED I B 6 flelive pSivlife
O pspv  [OSifelc s SR QoS ife Gingfuent %3
|}
€) «=FaA B Same o5 Statement y

O Mwzie | OAA-AA

Score 0: The student’s proof was completely incorrect.
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Question 36

36 Cathy wants to determine the height of the flagpole shown in the diagram below. She uses a
survey instrument to measure the angle of elevation to the top of the flagpole, and determines it
to be 34.9°. She walks 8 meters closer and determines the new measure of the angle of elevation
to be 52.8°. At each measurement, the survey instrument is 1.7 meters above the ground.

NN
NN
AN
\ ~
\ N
\ N
\ N
\ N
N
\r\ \ .

\ ~

\ SO
\ ~N
\ ~N
\ N

\ ~
\\ N
~N
\ N
52.8°" 34.9° ~ _
________________________ T
X 1.7m
8m

Determine and state, to the nearest tenth of a meter, the height of the flagpole.

tan £2.€ = A tamzwa = W
Y+
Whaw 528 =W | () Han 349 =,

% faw S2.% — ¥ +an 3T + ¥ Ffan 249

—

- % dan 2yv9 ~X +an 24 9g

% dan S2.5 - % 4un 249 = & Fan 3w 9
b ("l'w §$2:% ~ Fan '3@7) —  § tan 39

261980168359 X = s o 349
o 6 LS HI[€39 < 61980579

X = 9.9°93714087

— —— e

fan 2.9 = _h,-—/—-————» ) s h
q¢oo‘s’7ll{og/7 1 m
9.9037

h Y.00 3714057 +an $2-§

h= Hl.96175525 ,
+ 17 L)C:J\"*; 13.6 wn
/7

L\e;s\(}’ = i?.f(ICIY)’Z§

Score 6: The student has a complete and correct response.
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Question 36

36 Cathy wants to determine the height of the flagpole shown in the diagram below. She uses a
survey instrument to measure the angle of elevation to the top of the flagpole, and determines it
to be 34.9°. She walks 8 meters closer and determines the new measure of the angle of elevation
to be 52.8°. At each measurement, the survey instrument is 1.7 meters above the ground.

Q
NN
NN
~N
N
\ ~
\ ~
\ N
\ N
\ N
\ N
N
\ ~
h \ S~
\ ~N
\ ~N
\ N
\ ~
\ N
\ ~
\ N
52.8°" 34.9° ~ _
________________________ T
b 1.7m
8m

Determine and state, to the nearest tenth of a meter, the height of the flagpole.

+an 34,9= _h—-
be¥

Cb+‘5’> Fan w9z h

+ ¥ =
b tan v _.,"l/ b tan 24.9 ¢ 9 4o 249204
w vy fans2-g — Ftun 349 -5t 207

|
b= -k ; b +aw3ta = h- &+ 309

‘+dv| s2.9 :..b——-

taw §2.8 j«n 3¢4.9 fan 3¢.9
b h-® tem3w
+QV\ 3.1(.-?
N TN 12
+an 2.8 T +an 349
WHa 349 o L fon sp5— 8 4an 309 4uns2-3
—htans2-F [ tan 524

h tan 349 = b Feu 2.8 = 7§ an 3T fanso g
h («f—av\ 34.9 ~ '('ums"zfl_ = =& fau 3T fu Sy

~ T
(tan 549 - 4o s2.5) Cton 24— +em S2.5)

Iy - =% tan 3% 9 S So§
("'“V‘ 34T — 4w S”z.s—)k

W=z Heg6ligS2s

Score 6: The student has a complete and correct response.
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Question 36

36 Cathy wants to determine the height of the flagpole shown in the diagram below. She uses a
survey instrument to measure the angle of elevation to the top of the flagpole, and determines it
to be 34.9°. She walks 8 meters closer and determines the new measure of the angle of elevation
to be 52.8°. At each measurement, the survey instrument is 1.7 meters above the ground.

Q

~
ARRN
NN
N

Determine and state, to the nearest tenth of a meter, the height of the flagpole.

e Y
fon 9= 5 fan 52.8=

WonZ4.4 + o244 = X1on 5.0
- ran2a4a e

ot

Fon3H.9 =0. (0198 X
0.ag  0.0198

X =9.0037
A.00x1(ton 53.3)= Y
Y= 1B

Score 5: The student only found the vertical distance between the top of the flagpole to the
top of the survey instrument.
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Question 36

36 Cathy wants to determine the height of the flagpole shown in the diagram below. She uses a
survey instrument to measure the angle of elevation to the top of the flagpole, and determines it
to be 34.9°. She walks 8 meters closer and determines the new measure of the angle of elevation
to be 52.8°. At each measurement, the survey instrument is 1.7 meters above the ground.

Q

NN
AN
\ ~
\ N
\ N
\ N
\ N
N
\ ~
\ ~
9 \ \\
\ ~N
\ N
\ N
\ ~
\ N
\ S
52.8° 34.9° ~ _
________________________ T
X 1.7 m
1
8m

Determine and state, to the nearest tenth of a meter, the height of the flagpole.

A

Y o
Jan 249 = ¥t oo BAG =

VIon 249 +8toa24 9 = xtan va.38
x‘%c\m 2 A ~ x%o(\ ’%L& q

ot s R

?ﬁcm gu A= O\ LQ\C’ X

comme————A—rA) AR A AN T

O\ 9% 0 .14
X = 9.003]
N
X=4.0 ]

Score 4: The student only found the distance between the second measurement and

the flagpole.
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Question 36

36 Cathy wants to determine the height of the flagpole shown in the diagram below. She uses a
survey instrument to measure the angle of elevation to the top of the flagpole, and determines it
to be 34.9°. She walks 8 meters closer and determines the new measure of the angle of elevation
to be 52.8°. At each measurement, the survey instrument is 1.7 meters above the ground.

~0
NN
NN
AN
\ ~
\ N
\ N
\ N
\ N
\ N
N
X SRR
\ SO

\ ~N

\ ~N

\ N

\ ~
\ N
\ ~
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52.8° 34.9° ~ _

B | e S T
1.7m
1

Determine and state, to the nearest tenth of a meter, the height of the flagpole.

'hx\ B‘H]ML: X
1= %:: —~—
Yy ¥ on 53, .,

X
% *anQ‘S ;)H'C\ﬂg\\.(\
—————— -
Yton3y 4= x Y-8

Score 3: The student wrote both trigonometric equations correctly and substituted correctly.
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Question 36

36 Cathy wants to determine the height of the flagpole shown in the diagram below. She uses a
survey instrument to measure the angle of elevation to the top of the flagpole, and determines it
to be 34.9°. She walks 8 meters closer and determines the new measure of the angle of elevation
to be 52.8°. At each measurement, the survey instrument is 1.7 meters above the ground.

Q

[

a&

N
~N
AN
\ ~
\ ~
\ N
\ N
\ N
\ N
N
\ ~
\\ NN
N N
\ ~
\ ~
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\ ~
\ N
52.8°" 34.9%
________________________ T
o 1.7m
8m

Determine and state, to the nearest tenth of a meter, the height of the flagpole.

Jg. 5 2 g =

iy,
X

X

o 349 - Ty

Score 2:

the flagpole.

The student wrote a correct system of trigonometric equations to find the height of
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Question 36

36 Cathy wants to determine the height of the flagpole shown in the diagram below. She uses a
survey instrument to measure the angle of elevation to the top of the flagpole, and determines it
to be 34.9°. She walks 8 meters closer and determines the new measure of the angle of elevation
to be 52.8°. At each measurement, the survey instrument is 1.7 meters above the ground.

Q

E \\\
NN
AN
\ ~
\ N
\ N
\ AN
\ N
N
\ ~
\ ~
\ ~
\ ~
\ N
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\\ N
~
\ ~
52.8° 34.9° ~ _
________________________ T
17 m
8m

Determine and state, to the nearest tenth of a meter, the height of the flagpole.
- %
Jan (34D = 1A

w( cq160y 2

M 12, 8617576
1L e (1846 =% Y

2.9

; ¥ o W'MM i fvdppmx.

1209w

I

Score 1: The student made a critical error by assuming the distance between the survey
instrument and the flagpole is 16 meters. This significantly reduced the level of
difficulty of the question.
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Question 36

36 Cathy wants to determine the height of the flagpole shown in the diagram below. She uses a
survey instrument to measure the angle of elevation to the top of the flagpole, and determines it
to be 34.9°. She walks 8 meters closer and determines the new measure of the angle of elevation
to be 52.8°. At each measurement, the survey instrument is 1.7 meters above the ground.

Q
E \\\
NN
AN
\ ~
\ N
\ N
\ N
\ N
\ N
N
\ ~
\ NN
\ ~N
\ ~N
\ N
\ ~
\ N
\ ~
\ N
52.8° 34.9° ~ _
8m

Determine and state, to the nearest tenth of a meter, the height of the flagpole.

gy W1 =

Score O:

The student found the correct answer by an obviously incorrect procedure.
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