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Question 25

25 In AABC below, use a compass and straightedge to construct the altitude from C to AB.

[Leave all construction marks. ]

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

25 In AABC below, use a compass and straightedge to construct the altitude from C to AB.

[Leave all construction marks. ]

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

25 In AABC below, use a compass and straightedge to construct the altitude from C to AB.

[Leave all construction marks. ]

Score 1:  The student constructed all appropriate arcs, but the altitude was not drawn.
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Question 25

25 In AABC below, use a compass and straightedge to construct the altitude from C to AB.

[Leave all construction marks. ]

Score 0:  The student made a drawing that was not an appropriate construction.
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Question 25

25 In AABC below, use a compass and straightedge to construct the altitude from C to AB.

[Leave all construction marks. ]

Score 0:  The student gave a completely incorrect response.
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Question 25

25 In AABC below, use a compass and straightedge to construct the altitude from C to AB.

[Leave all construction marks. ]
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Score 0:  The student gave a completely incorrect response.
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Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.

A
\ 4
x

Describe a sequence of transformations that maps AABC onto ADEF.

A‘rf\(‘jlo\*(/ _Z}A‘}C down f na v ’M o loie.
AATL A0 (lockw e cioun, poinr ¢

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

Geometry — June *23 [8]



Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.

A
\ 4
x

Describe a sequence of transformations that maps AABC onto ADEF.

¥ oltaton qoo C,UC Kw,jc around the Ot 9sn

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

26 Triangles ABC and DEF are graphed on the set of axes below.

A
r* Y
A 4
X

Describe a sequence of transformations that maps AABC onto ADEF.

T’—’f;VL] ’ Rk;qoo

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

26 Triangles ABC and DEF are graphed on the set of axes below.

A
\ 4
x

Describe a sequence of transformations that maps AABC onto ADEF.

(achqu\’iONn slooo (Ao(n% C/) %° Q/\o(/kw\'se_)
—Qouowect \Oj o "H‘(LV\S laom O(C)\,\)V\ \Q\gjg

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

26 Triangles ABC and DEF are graphed on the set of axes below.

A

Describe a sequence of transformations that maps AABC onto ADEF.

Yo' (oot ckwise Thotlon Obosk
Y o('\?)'“\

Score 1: The student wrote an incorrect direction for the rotation.
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Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.

Describe a sequence of transformations that maps AABC onto ADEF.

QoY o 2] 0 LOUNFECAD Y wrise

Score 1: The student did not state the center of rotation.
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Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.

A
\ 4
x

Describe a sequence of transformations that maps AABC onto ADEF.

r O\@% o 0\5 Clockwigg 3\90 \’\XV C
%(ﬂr\ﬁ\a\e M U\q\k‘\tb &Ow,\
Py over Al x-ax 5

Score 1:  The student gave a correct description of the rotation and translation, but no further
correct work was shown.
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Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.

i
B[Q \3\
AR | Cld
> Sy
E
(3%
g

Describe a sequence of transformations that maps AABC onto ADEF.

Poiare A0° clochwise

Score 1: The student did not state the center of rotation.
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Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.

A
\ 4
x

Describe a sequence of transformations that maps AABC onto ADEF.

ranslationN <L{',-L+> totationn Fo JOCK wise

Score 1:  The student correctly stated the translation as a vector, but did not state the center of
rotation.
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Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.

y
A
B
A C
< - D >X
[ O S, S R E
F
Y

Describe a sequence of transformations that maps AABC onto ADEF.

/5:2( '(OG’K a ¢ oonter ol vuiSe (@"'&ﬂ'&)‘w
q0® 1. \weRS

Score 0:  The student did not show enough correct relevant work to receive any credit.
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Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.

A
\ 4
x

Describe a sequence of transformations that maps AABC onto ADEF.

Dotation twad Rekleckion

Score 0:  The student gave an incomplete rotation and an incorrect reflection.
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Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.
y

A

A
\ 4
x

Describe a sequence of transformations that maps AABC onto ADEF.
Ao D)5 U down and 4 4o he (i%h‘?
Q1o € 15 0down ond b Ao Are QM
C4oF 5 8 down ond ST

Score 0:  The student gave a completely incorrect description.
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Question 26

26 Triangles ABC and DEF are graphed on the set of axes below.

A

z!

B

A
\ 4
x

Describe a sequence of transformations that maps AABC onto ADEF.
.-—u..._._____.—--'—""—

. yotore ABC [R0°
7. “anslate A'BC ("‘&0)

2. Done.

Score 0:  The student gave a completely incorrect description.
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Question 27

27 Line segment PQ has endpoints P(-5,1) and Q(5,6), and point R is on 1@ /370 G \Q
Determine and state the coordinates of R, such that PR:RQ = 2:3. ch

[The use of the set of axes helow is optlonal

wx = () 5«/-« D
-5+%(0) ¥ % vd

R= (! }?

T

A
Y
x

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

27 Line segment PQ has endpoints P(-5,1) and Q(5,6), and point R is on 1@
Determine and state the coordinates of R, such that PR:RQ = 2:3.

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

e——j:"'\\':?"_—‘ 5-5=10
1-—8,\\_ RL“:?)\ (61(9\ \D '% - U

A
Y
x

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

27 Line segment PQ has endpoints P(-5,1) and Q(5,6), and point R is on 1@
Determine and state the coordinates of R, such that PR:RQ = 2:3.

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

-51 %[ 5¢5) [+ (L)
C'l/3>

RS

A

/

K

A

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

27 Line segment PQ has endpoints P(-5,1) and Q(5,6), and point R is on PQ
Determine and state the coordinates of R, such that PR:RQ = 2:3.

[The use of the set of axes below is optional. |
R(_' }) Lo bbb
i TE
(c)/c?(?(/' [0(47‘7«9,4 fo (o/dé(/ /’1/— I
’X”I{.« [Fnt J'{jml”] PQ o5 d'i/(h/
fo o ﬁ(jvt(nf-) te  sjve Fhr P R
‘b\ wb feo ﬁcy{«&‘t'}] witicn 7+ A
+ [K@\ nay Yoot

\_Mﬂ

G0,

‘?@'(m/z/;é 1,7)

P
X T ~

L
U‘
£

Ff

f

7

A

Score 2:  The student gave a complete and correct response
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Question 27 _i0

“:/“'—“"\\
27 Line segment PQ has endpoints P(-5,1) and Q(5,6), and point R is on 1@
Determine and state the coordinates oWat PR:RQ = 2:3.

[The use of the set of axes below is optional. | - 5

X ¢
%C-/O)«t—% = | %—GS)*-(& -

A
Y
x

Score 1:  The student determined the coordinates of R such that PR:RQ was in a 3:2 ratio.
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Question 27

27 Line segment PQ has endpoints P(-5,1) and Q(5,6), and point R is on 1@
Determine and state the coordinates of R, such that PR:RQ = 2:3.

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

.
o ”

A
Y
x

Score 1: The student determined the coordinates of R, but did not show work.
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Question 27

27 Line segment PQ has endpoints P(-5,1) and Q(5,6), and point R is on 1@
Determine and state the coordinates of R, such that PR:RQ = 2:3.

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

'r\,\s—— AlS v
of PRt
Wae Jistance

I hon
of o \’iew\*s
S\M?\ e

A
Y
x

Score 1: The student determined the coordinates of R, but did not show work.
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Question 27

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

2= (-5-¥)2 L (1-x)Z
2=J(- 2°D+7<7‘)+\+x1
2.—5(7,5 y26%) ©
=16+ 21¢%

A
Q

27 Line segment PQ has endpoints P(-5,1) and Q(5,6), and point R is on 1@
Determine and state the coordinates of R, such that PR:RQ = 2:3.

0(-;\'@((—-)(74)"_(3;;32
A5-0)+(\ -6y

= Jon +(-5)7

Score 0:  The student did not show enough correct relevant work to receive any credit.
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Question 27

27 Line segment PQ has endpoints P(-5,1) and Q(5,6), and point R is on 1@
Determine and state the coordinates of R, such that PR:RQ = 2:3.

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

TGz 10 wnils 2x v 3% 10
ted xz & %_,5.—.%

X=2

g A A AL S ANAAASC

A
Y
x

Score 0:  The student did not show enough correct relevant work to receive any credit.
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Question 28

28 A circle has a radius of 6.4 inches. Determine and state, to the nearest square inch, the area of a
sector whose arc measures 80°.

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

28 A circle has a radius of 6.4 inches. Determine and state, to the nearest square inch, the area of a
sector whose arc measures 80°.

<0
Azxr?, YWY (’00.46‘71.5
Azac(L.4)* = 28.59547
10
A= 40 Q7

=4)

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

28 A circle has a radius of 6.4 inches. Determine and state, to the nearest square inch, the area of a
sector whose arc measures 80°.

A= 5(Guy
A= 122.679635)

30 _ X

—— i —

300 125619655

3eo% = 2o, 270%\
300
X=32%. 505N T
~ a9

~2 C\‘mﬂ

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

28 A circle has a radius of 6.4 inches. Determine and state, to the nearest square inch, the area of a
sector whose arc measures 80°.

mwe.d?= 1L3.679(35)

0, %
360 123.61963 £7

*Ogc’q'g 1[6Y.Y

-

A60x =
X

Score 1:  The student determined the area of the sector in inches, not square inches.

Geometry — June *23 [33]



Question 28

28 A circle has a radius of 6.4 inches. Determine and state, to the nearest square inch, the area of a
sector whose arc measures S0°.

!

Score 1:  The student made an error in using a formula for arc length, but found an appropriate
answer.
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Question 28

28 A circle has a radius of 6.4 inches. Determine and state, to the nearest square inch, the area of a
sector whose arc measures 80°.

- %0' jt-"(;‘.:; A(/

go ,Jl'_g daqu: %Jt or (’{l(’/ég

260 @

Score 1:  The student made an error in not squaring the radius, but found an appropriate answer.
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Question 28

28 A circle has a radius of 6.4 inches. Determine and state, to the nearest square inch, the area of a
sector whose arc measures 80°.

Score 0:  The student used an incorrect formula and made one rounding error.
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Question 28

28 A circle has a radius of 6.4 inches. Determine and state, to the nearest square inch, the area of a
sector whose arc measures 80°.

Y ﬁ:TTrZ

Score 0:  The student did not show enough correct relevant course-level work to receive any credit.
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Question 29

snowmarn.

[Leave your answer in terms of m.]

29 A large snowman is made of three spherical snowballs with radii of 1 foot, 2 feet, and 3 feet,
respectively. Determine and state the amount of snow, in cubic feet, that is used to make the

Score 2:

The student gave a complete and correct response.

Geometry — June *23
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Question 29

29 A large snowman is made of three spherical snowballs with radii of 1 foot, 2 feet, and 3 feet,
respectively. Determine and state the amount of snow, in cubic feet, that is used to make the
snowman.

[Leave your answer in terms of m.]

O/
\_/

V= T 07 5 e Jr"ffzq A ;
(AT 47 (@ a3
) AU T | Eae)
\VS.{T X 33/31{*3(07\#

-\ 2Ty 3T
N - 4€TT

i)

Score 2:

The student gave a complete and correct response.
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Question 29

29 A large snowman is made of three spherical snowballs with radii of 1 foot, 2 feet, and 3 feet,
respectively. Determine and state the amount of snow, in cubic feet, that is used to make the
snowman.

[Leave your answer in terms of m.]

\/ﬁ"%ﬂ\a \.?9“
v=d<w2* = 6. LW
Z
3
VESTIE e

Score 1:  The student made a rounding error.
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Question 29

29 A large snowman is made of three spherical snowballs with radii of 1 foot, 2 feet, and 3 feet,
respectively. Determine and state the amount of snow, in cubic feet, that is used to make the
snowman.

[Leave your answer in terms of m.]

v=gue?
\;Lg‘ﬂ' \9
J‘:'%‘ﬁ“
234 £

U“

Score 1:  The student made an error by squaring the radius when using the volume formula, but
found an appropriate answer.
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Question 29

snowmarn.

[Leave your answer in terms of m.]

%—rwr?’

9 L{,H c oot (el
23,51 cobie (et

o=
3

Qe
-
s

W20 ¢vbie (eel-

Wil
:{
UOUJ

V=150.13

29 A large snowman is made of three spherical snowballs with radii of 1 foot, 2 feet, and 3 feet,
respectively. Determine and state the amount of snow, in cubic feet, that is used to make the

Score 1: The student determined the volume of the snowman, but not in terms of n.
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Question 29

29 A large snowman is made of three spherical snowballs with radii of 1 foot, 2 feet, and 3 feet,
respectively. Determine and state the amount of snow, in cubic feet, that is used to make the
snowman.

[Leave your answer in terms of m.]

0= 1pd Al

Score 0:  The student did not show enough correct relevant course-level work to receive any credit.
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Question 29

29 A large snowman is made of three spherical snowballs with radii of 1 foot, 2 feet, and 3 feet,
respectively. Determine and state the amount of snow, in cubic feet, that is used to make the
snowman.

[Leave your answer in terms of m.]

VA o

e TEE T2+
| e IT+um+ 9T

ﬁl«l T('Cubic,—igr)

Score 0:  The student did not show enough correct relevant course-level work to receive any credit.
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Question 30

AD = 2 and AC = 6.

30 In the diagram below of right triangle ACB, altitude CDis drawn to hypotenuse AB,

Determine and state the length of AB.

2 W
T Y x AR =t§
2% = 3k
X 18

AW”// B

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

30 In the diagram below of right triangle ACB, altitude CDis drawn to hypotenuse AB,
AD = 2 and AC = 6.

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

Geometry — June *23 [46]



Question 30

30 In the diagram below of right triangle ACB, altitude CDis drawn to hypotenuse AB,
AD = 2 and AC = 6.

A2D B

Determine and state the length of AB.

Ft . | Ane AR
IS o (GAV) e B D)
(o) = 36~ %’% B %

O = \Yﬁ BT X

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

Geometry — June *23 [47]



Question 30

30 In the diagram below of right triangle ACB, altitude CDis drawn to hypotenuse AB,
AD = 2 and AC = 6.

Determine and state the length of AB.

Legl oot
L

Sl eyl
S
2 T b

.
Phe

Y-lo

Score 1:  The student made a computational error.
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Question 30

30 In the diagram below of right triangle ACB, altitude CDis drawn to hypotenuse AB,
AD = 2 and AC = 6.

A2D " B

Determine and state the length of AB.

2, —

Score 1:  The student correctly determined the length of DB, but did not find the length of AB.
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Question 30

30 In the diagram below of right triangle ACB, altitude CDis drawn to hypotenuse AB,
AD = 2 and AC = 6.

Loee

A2D B

Determine and state the length of AB.

> Y 2
2
2 * = -3
27.*%__‘___67- x %K l& 2
-
{<X =% 202
-y -4 2 "';
= N x = N

X= 4

Score 0:  The student made a conceptual error and a computational error in determining the
length of DB.
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Question 30

30 In the diagram below of right triangle ACB, altitude CDis drawn to hypotenuse AB,
AD = 2 and AC = 6.

A2D B

[¢

Determine and state the length of AB.

e O RS P

rNCNIAY
rH=L 63\‘} =P [y =y
Yy A =36
-4 A 36 9=

o FF M=
e o 36 64 =uo

Score 0:  The student did not show enough correct relevant work to receive any credit.
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Question 31

31 Triangle RST has vertices with coordinates R(—3,—2), S(3,2) and T(4,—4). Determine and state
an equation of the line parallel to RT that passes through point S.

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

I I L

Ky =%, Ha+3 7
yte “h(x-3) « o
E::;m;?&;i“&ibsemos? J:f\':e - 1= —:’:/‘7(')6 -'3) ‘3‘: (-7/?)% * 2/7
e some s%obo?, and pord yat : ('Q'/TAQL « &/
L-\«hmv%)o the point (%.ﬂ, (LZ X

A
Y
X

R

Score 2:  The student gave a complete and correct response.
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Question 31

31 Triangle RST has vertices with coordinates R(—3,—2), S(3,2) and T(4,—4). Determine and state
an equation of the line parallel to RT that passes through point S.

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

Slop o _y42_ 2
% T /r‘b'" 7

A
N

<

Score 2:  The student gave a complete and correct response.
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Question 31

31 Triangle RST has vertices with coordlnates J' S(3,2) an etermme and state
an equation of the line parallel to RT that passes t rough point S.

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

%”O%Kkb
}*,oé&ﬂfb

= -0,94)
T

ty ,

= -03x+ 29

> X
—
b
)

L
m;‘S
M=z -03 TS

~

ARANRY

Score 1:  The student made an error when determining the slope of RT.
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Question 31

31 Triangle RST has vertices with coordinates R(—3,—2), S(3,2) and T(4,—4). Determine and state
an equation of the line parallel to RT that passes through point S.

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

or = R L e
T - ' ~X - -7 i
rz < ' fe3 \)/Ne;a\,,o..}uﬂ reciera, |
e
2
7 Y u—g.L Vs rhe
7.~2-gl50-:i% C,gl«wl]"'d\! bate'Se e
= L0885 o negaibis m;pmw a4
J Ve lubetesis
f‘{ [}o]'h.?'_ 5"
S
< z > X
24

Score 1:  The student wrote an equation of the line perpendicular to RT through point S.
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Question 31

31 Triangle RST has vertices with coordinates R(—3,—2), S(3,2) and T(4,—4). Determine and state
an equation of the line parallel to RT that passes through point S.

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

A
A

Ky

I___7___ ,(

Score 1:  The student correctly determined the slope of the line parallel to RT, but no further
correct work was shown.
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Question 31

31 Triangle RST has vertices with coordinates R(—3,—2), S(3,2) and T(4,—4). Determine and state
an equation of the line parallel to RT that passes through point S.

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

(3 IZ\ N= PRYO é\‘(«’s
Y%
2=M3)tb | O \\P
2 o (1D St
2: 6l ST\
) oo o N
- '6"—\3 6\5
KRN . ol
N
'
'S
q__‘< b
4

Score 0:  The student did not show enough correct relevant work to receive any credit.
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Question 32

32 Cape Canaveral, Florida is where NASA launches rockets into space. As modeled in the diagram
below, a person views the launch of a rocket from observation area A, 3280 feet away from launch
pad B. After launch, the rocket was sighted at C with an angle of elevation of 15°. The rocket was
later sighted at D with an angle of elevation of 31°.

31° C y

15° [ ] X
A 3280 ft B

Determine and state, to the nearest foot, the distance the rocket traveled between the two
sightings, C and D. —

Toms _ x Ton3\ ¥
T TR

—TonBlan® Y = lona(x280)
8-¢ X= 81%.873 g-p y=1%10.%22
1976.822
- 318,873

O 4. 9q3 It
3

Dia tance Hoveled lbetwseen; | 602 CF

Score 4:  The student gave a complete and correct response.
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Question 32

32 Cape Canaveral, Florida is where NASA launches rockets into space. As modeled in the diagram
below, a person views the launch of a rocket from observation area A, 3280 feet away from launch
pad B. After launch, the rocket was sighted at C with an angle of elevation of 15°. The rocket was
later sighted at D with an angle of elevation of 31°.

o
—

31°

x

15° [ ]
A 3280 ft B

Determine and state, to the nearest foot, the distance the rocket traveled between the two
sightings, C and D.

"‘1\/\ Is°z 2.
3tg0

(3]
2=z A&
Jﬁm 32180

X = 3280 L\A‘go Y= 3250 +°""3[

|

|

|

Tzo T-X

Z = 3250 43— 3250 fon (57
= 3250 (1‘aw 3)% o (5*)

= 3e5e (13329014

——

= Al TyeTy

-~
e

Score 4:  The student gave a complete and correct response.
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Question 32

32 Cape Canaveral, Florida is where NASA launches rockets into space. As modeled in the diagram
below, a person views the launch of a rocket from observation area A, 3280 feet away from launch
pad B. After launch, the rocket was sighted at C with an angle of elevation of 15°. The rocket was

later sighted at D with an angle of elevation of 31°. 6:\\(\& ﬁD
D o]
_ 32%
53)~ T
Co o)
3250 7 (W9 0y = A2

ﬁzé,é’cg

A 3280 ft B pDTS

Determine and state, to the nearest foot, the distance the rocket traveled between the two
sightings, C and D.

.—_%% %) ——\—-l 7/70 7

TRRARUSS

i

LO?Q% e D

e e ke e v e . e e =2

Score 4:  The student gave a complete and correct response.
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Question 32

32 Cape Canaveral, Florida is where NASA launches rockets into space. As modeled in the diagram
below, a person views the launch of a rocket from observation area A, 3280 feet away from launch
pad B. After launch, the rocket was sighted at C with an angle of elevation of 15°. The rocket was
later sighted at D with an angle of elevation of 31°.

Z

312 C Y/
15° [ ] ﬁ

A 3280 ft B

Determine and state, to the nearest foot, the distance the rocket traveled between the two
sightings, C and D.

fn,né’:'ffj“

b1 ==

" (%50 O ton D)

NG {a10. £22€™
N= 9
fon (15" 2

% (@70 . 52393~ TTRATIBAT

XY=z [ loa 14447905 |

Score 3:  The student made a rounding error when determining the length of DC.
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Question 32

32 Cape Canaveral, Florida is where NASA launches rockets into space. As modeled in the diagram
below, a person views the launch of a rocket from observation area A, 3280 feet away from launch
pad B. After launch, the rocket was sighted at C with an angle of elevation of 15°. The rocket was
later sighted at D with an angle of elevation of 31°.

SOH

OW

15° []
A 3280 ft B

00§

Determine and state, to the nearest foot, the distance the rocket traveled between the two

sightings, C and D.
: 2\ = 3
T O 228

digicne vowler Haveled was 197 4,

Score 2:  The student correctly determined the length of DB.
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Question 32

32 Cape Canaveral, Florida is where NASA launches rockets into space. As modeled in the diagram
below, a person views the launch of a rocket from observation area A, 3280 feet away from launch
pad B. After launch, the rocket was sighted at C with an angle of elevation of 15°. The rocket was
later sighted at D with an angle of elevation of 31°.

A 3280 ft B

Determine and state, to the nearest foot, the distance the rocket traveled between the two
sightings, C and D.

Cosis’z 31 fon ((F= T
X 3395, U
X (oS (S“:*EZ/QU Y- 913.T04l]
_.—--—»""-'_/M -
C“-’S{S o sIS

X Z 339505512

Score 2:  The student made a conceptual error in using the tangent function in a non-right
triangle.
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Question 32

32 Cape Canaveral, Florida is where NASA launches rockets into space. As modeled in the diagram
below, a person views the launch of a rocket from observation area A, 3280 feet away from launch
pad B. After launch, the rocket was sighted at C with an angle of elevation of 15°. The rocket was
later sighted at D with an angle of elevation of 31°.

< o D

31° C )I

15° []
A 3280 ft B

Determine and state, to the nearest foot, the distance the rocket traveled between the two
sightings, C and D.

Y
tany 3% &
Jan ‘5:5{% EE

Score 1:  The student wrote two correct relevant trigonometric equations, but no further correct
work was shown.
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Question 32

32 Cape Canaveral, Florida is where NASA launches rockets into space. As modeled in the diagram
below, a person views the launch of a rocket from observation area A, 3280 feet away from launch
pad B. After launch, the rocket was sighted at C with an angle of elevation of 15°. The rocket was
later sighted at D with an angle of elevation of 31°.

31° C

15° [ ]
A 3280 ft B

Determine and state, to the nearest foot, the distance the rocket traveled between the two

sightings, C and D. ‘SOhC@h‘i’Oﬁ

. xe CoslS=

Score 0:  The student did not show enough correct relevant work to receive any credit.

Geometry — June *23 [65]



Question 33

33 A small can of soup is a right circular cylinder with a base diameter of 7 ¢cm and a height of 9 cm.

A large container is also a right circular cylinder with a base diameter of 9 cm and a height of
13 em.

Determine and state the volume of the small can and the volume of the large container to the
nearest cubic centimeter.

TP %k
qegn wedn

T Noas T84
AL alo 4 2‘7.031
: e
7 b g

What is the minimum number of small cans that must be opened to fill the large container?
Justify your answer.

2 cans, €97 2 3U65aB9 Bk Yoo INTBRES
Cans Yo SN JAM- \argpor comdehnt”

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

33 A small can of soup is a right circular cylinder with a base diameter of 7 ¢cm and a height of 9 cm.

A large container is also a right circular cylinder with a base diameter of 9 cm and a height of
13 em.

Determine and state the volume of the small can and the volume of the large container to the
nearest cubic centimeter.

(<34 1
‘ v‘SMCbM | Lo~y G

- A u'::"ﬁ 2 .
Ve e h B rr(:,: 5_;%@

vz TL3EY(4 :

Vo263, 25 T
vo 110,28 T @

W \ b ‘ \
{ M. \

What is the minimum number®of small cans that must be opened to fill the large container?
Justify your answer.

72

e Ohoyt
s z P Z ,b\

. Mgy

L Mre
(arpe 50A7(g§,\8/

Score 3:  The student made an error in determining the number of small cans needed.

Geometry — June *23



Question 33

33 A small can of soup is a right circular cylinder with a base diameter of 7 ¢cm and a height of 9 cm.

A large container is also a right circular cylinder with a base diameter of 9 cm and a height of
13 em.

Determine and state the volume of the small can and the volume of the large container to the
nearest cubic centimeter. .
V=r?h

Snell = 15.6%9 ,iaff{ =745 %%

Small = N0em%e¢:,

Zaﬁe: g cm?

What is the minimum number of small cans that must be opened to fill the large container?

Justify your answer.
Ab"“"’ 1 §2,0242

= 75
110.25 7

Score 3:  The student made an error in determining the volume of the small can.
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Question 33

13 cm.

nearest cubic centimeter.

Justify your answer.

SIARTe -&67?‘3
V=34 (ew

33 A small can of soup is a right circular cylinder with a base diameter of 7 ¢cm and a height of 9 cm.
A large container is also a right circular cylinder with a base diameter of 9 cm and a height of

Determine and state the volume of the small can and the volume of the large container to the

What is the minimum number of small cans that must be opened to fill the large container?

Score 2:

correct work was shown.

The student determined the volume of the small can and large container, but no further
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Question 33

33 A small can of soup is a right circular cylinder with a base diameter of 7 ¢cm and a height of 9 cm.

A large container is also a right circular cylinder with a base diameter of 9 cm and a height of
13 em.

Determine and state the volume of the small can and the volume of the large container to the
nearest cubic centimeter.

T\ T ’
\émal\ = 7> 7 \/Laf%_ / /7) I3
=YY/ T = 05D
. ]38ST ~ 330&

What is the minimum number of small cans that must be opened to fill the large container?
Justify your answer.

Newrge _ 3305 A 9 a5

/
\/fm’“‘/[( /3%5

2

Score 2:  The student made an error by using diameter for the volume of both cylinders and made
an error in determining the number of small cans needed.
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Question 33

33 A small can of soup is a right circular cylinder with a base diameter of 7 ¢cm and a height of 9 cm.

A large container is also a right circular cylinder with a base diameter of 9 cm and a height of
13 em.

Determine and state the volume of the small can and the volume of the large container to the
nearest cubic centimeter.

V=T r"h V=T h
V=T as?(x) V=TT 03)
=T VT el
v = 63T V=263a51T
V=197,920 v=ga7, 0%
V=198 V=827

What is the minimum number of small cans that must be opened to fill the large container?
Justify your answer.

Score 1:  The student determined the correct volume of the large container, but no further correct
work was shown.
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Question 33

33 A small can of soup is a right circular cylinder with a base diameter of 7 ¢cm and a height of 9 cm.

A large container is also a right circular cylinder with a base diameter of 9 cm and a height of
13 em.

Determine and state the volume of the small can and the volume of the large container to the
nearest cubic centimeter.

% \}".:’iT\f’L)n V:'—?r\'a":c
Vo ETY. g U

\ 2 T35%(a) )

2T w25 (17

T263. ST
- ¥27.0

17,25 (4)
~ N 0&5 4
> 3648

What is the minimum number of small cans that must be opened to fill the large container?
Justify your answer.

Score 1:  The student found the volumes of the small can and large container, but rounded to the

nearest tenth of a cubic centimeter. No further correct work was shown.
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Question 33

33 A small can of soup is a right circular cylinder with a base diameter of 7 ¢cm and a height of 9 cm.

A large container is also a right circular cylinder with a base diameter of 9 cm and a height of
13 em.

Determine and state the volume of the small can and the volume of the large container to the
nearest cubic centimeter.

‘W'

J=A0 RO Y T Y73

V=) ey
AL

What is the minimum number of small cans that must be opened to fill the large container?
Justify your answer.

o

Score 0:  The student made errors in determining the volumes of both cylinders and did not show
enough correct relevant work to receive additional credit.
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Question 33

33 A small can of soup is a right circular cylinder with a base diameter of 7 ¢cm and a height of 9 cm.
A large container is also a right circular cylinder with a base diameter of 9 cm and a height of
13 em.

Determine and state the volume of the small can and the volume of the large container to the
nearest cubic centimeter.

lem —72.0 6«\‘-{'
\©5 .00 A

a e WA

BT WA
LZD | D

_ HA -
\6%I=V

What is the minimum number of small cans that must be opened to fill the large container?
Justify your answer.

B8 ovall cans oF BUP st needcd TO AN L Comaanes
Cecause WM do . 2 nod @a\rc Nou 5B B
W\W\P\\ﬂ At o4 4 You gor 1BRa -1 TLn Nou Add

har up %3 L_Sﬂ ) 6@;\— Uz I hen ~ow do Ha. added
B Your regpr 0 gt €6

Score 0:  The student did not show enough correct relevant work to receive any credit.
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Question 34

Prove that parallelogram MATH is a rhombus.
[The use of the set of axes below is optional. |
————y
MA = et ST
N
T HE B

M“_q-r'), =N

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2

), and H(2,—4).

LoMATH 15 o (humbuy because om 5.de h:rujhxs
Qe C‘l“‘“ Aneielue  all sides afe < Y each ohr

Determine and state the area of MATH. A= 15(3) =(2%
A= 560
! A== ®0) = 9
1 %~ 2(42D ’@
A | a
‘ﬁw y)
[%0) T
U ,
i al
< 7 1 T > X
ﬁ"l in; Z //’/ E
{ “akm\\é.ﬁ:ia
H =
v

Score 4:

The student gave a complete and correct response.
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Question 34

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).
Prove that parallelogram MATH is a rhombus.

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

Av four sides o =(MAZATx
Yherehve, MATH s & rhomlevs

Determine and state the area of MATH.

ﬁﬁ—:l-'i_w\\

h’/,\w\k?

n% A //\/I/
1A \ X
55 g T
e 272X\ T .;;q M\ = -
/%%;\ I LN L <

= i AR il ) =

g \ L WG

Men of maTH M@K = (,(,[’S
[isw Uq W3 1

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

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).
Prove that parallelogram MATH is a rhombus.

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

MA = (of(‘ﬂ))z*(uv(-z))zl AT {06 L)TH; )% Lr0" | Miks J e Cu-f
|

_Jane STA (| o (oF | 20T G
_ JTRrh SJBe SJRE | sy
N 3 =S IS R

MATR 55 ¢ bowbus sivee e opposite sides are 2
Determine and state the area of MATH.

. L
Alz Vot (~-)* MTZ § @-CcMEao- o) A J. J;

3
>z
BN =Sy 4 (3G )
- Ju = JUEC - % Tigyag
SN =272 A
z 1?6

A

Score 3:  The student wrote an incorrect concluding statement when proving the rhombus.
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Question 34

[The

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).

Prove that parallelogram MATH is a rhombus.

use of the set of axes below is optional. ]

AR =47 =5 )= A7z =
dM)T):qu+ZZ=1/g it 2~ 52 T YIF
Ark) =V =75 oA ()= Vs
A [#M)> V522 =55

Determine and state the area of MATH.

3] =

Score 3:

The student did not write a concluding statement when proving the rhombus.
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Question 34

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).
Prove that parallelogram MATH is a thombus. .-\ * ey 2

(&
[The use of the set of axes below is optional. | A ”
A \Cb\(\c.\\&zgdfb'\c\s/\r\ e %Qov\/\— Q"Z — 36F 7

C

A Q&ﬁ R
o‘éwf@i& " o=V%5
» N C Z
\f\dm\b\/\@-’ K&Pﬂ;) A ?/
Soﬁmax%\\o {9}~<@5l4‘f
‘(\\’\ v o —
Determine and state the ac;(;; of MATH. = \&/ﬁ{
AT = L(&)L’W\ 20 NN F W*Uf)@?)) iaj
E L () =T am= S
AR A y

A

s [ox <t

MMMMM = \l%l ~ p((_O\LD 2
T G LR

\ 2% =W 62)
(a1 + aa)) e o

(o O/> : Eins

_______________ ; MED

fren = —
3 (v

{ ’8\"‘0

Score 3:  The student made an error in computing the area of triangle IV.
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Question 34

Prove that parallelogram MATH is a rhombus.

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

o VG- oyrca iy - Yas
PTT: . m’* Cq-lbl b= m
TH Iy « (a--y> = J%5

M W‘ - ‘LY'+ (- 1-—"4)1 - 85
Determine and state the area of MATH.

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).

TMakh & & Sweegbog

pecodse Al te
Shet  Qge Congqluent

A

shown.

Score 2:  The student proved parallelogram MATH is a rhombus, but no further correct work was
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Question 34

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).
Prove that parallelogram MATH is a rhombus.

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

ARTH s o rhorbug dur to MA HT{
(AT,

Determine and state the area of MATH.

[6«¥-|2¥ y
A1%??~é :Q‘\
Az-,L\‘q 2= q
A} %\T‘I‘\G:}‘ éo
Aqé.{ﬂ:q

[2% i

@ @
E J
q -t i F-—

Score 2: The student determined the area of MATH, but no further correct work was shown.
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Question 34

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).
Prove that parallelogram MATH is a rhombus.

[The use of the set of axes below is op}gi;mal.l
Al =9 -2 "5 —
Qe of At o, . e porpendsckn s JT [oarvendicus
slore oft M= b~24 hres hve
opoSIde reciprocal

Famnobgrum MATH 15 o Phombus becarse itc olrayona,is
ot perpwdile - do each ofler.

Determine and state the area of MATH.

noo

= (=
J;

A

Score 2:  The student proved parallelogram MATH is a rhombus, but no further correct work was
shown.
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Question 34

Prove that parallelogram MATH is a rhombus.

[The use of the set of axes below is optional. |
Stlitemanst P_ea_goni(\q
RealRigqram MY R vos

Determine and state the area of MATH.

Az 86(¥5)

|

>

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,

MAS.

Tl e g Y Giv2 0
¥ HT 20a uRronve pecMUIq
_AT M
MATH = vo GoTS WT
o osrt Sides ke
A _Cromous e Genr

2), and H(2,—4).

(0+7)> + (uta)"
S=J () +6YT
D=J Ua+ 36
N
D=J(3-9)*+(-4-3)?
D JEDH(-6Y3
Hag+3e

Dd“s

Q-0 +(2-4)*
':\)Icn"*(— 2)*

O=J & (@)
=85

MH

D= e+ Cur
D:J(Q Y (-0
s o
SACE JS6

A

=2)*

The student found the lengths of the sides of MATH, but the concluding statement was

Score 1:
incorrect. No further correct work was shown.
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Question 34

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).
Prove that parallelogram MATH is a rhombus.

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

wh= (E3) - '(37 @Om\\a\ogvom MATH € 1o} O

T=(5)-° Lwompus Ve (Quie W A
-u9. 6 6 Ao ved hove theghlwe m.pm(m
TH: (B2 - 00
Y- ’l Q
W = (2 2

Determine and state the area of MATH.
My e m SNEN
N Ao 2= ar () ° Jes
Ty 3G (g AT 2 I5S

> <

Score 1:  The student found the length of at least two consecutive sides of MATH. No further
correct relevant work was shown.
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Question 34

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).
Prove that parallelogram MATH is a rhombus.

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

AH = WZ AN D

Determine and state the area of MATH.

Hree = ﬂ/z“a70r\a/( ® af(t‘a?a/\ﬁ/(
Jov g a2 =g

—

Score 1:  The student made an error in determining the area of MATH. No further correct
relevant work was shown.
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Question 34
b

-

L4

YA

LY A
34 Parallelogram MATH has vertices M(—7,—2), A(0,4

Prove that parallelogram MATH is a rhombus.

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

), T(9,2), and H(2,—4).

Ma AT TH
WG *2%y ¢-0 9
= | B S
ZF e o
argle Meawh031 9
g ¥W° J Lrow G 3 0
7 -
¥
AL
“1
.~ e

A

Score 0:

The student did not show enough correct relevant work to receive any credit.
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Question 34

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2
Prove that parallelogram MATH is a rhombus.

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

9

%“*{w

%\M‘J‘

Determine and state the area of MATH.

), and H(2,—4).

e Ao, q)

)

(PR
d}— (@2)+(:
=

@

b

1@l

A

Score 0:

The student did not show enough correct relevant work to receive any credit.
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Question 34

34 Parallelogram MATH has vertices M(—7,—2), A(0,4), T(9,2), and H(2,—4).
Prove that parallelogram MATH is a rhombus.

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

F@/Q(M/ﬂjrﬁrv\ /\/\A’T {/ gqr;\améuf
ééCQVS“c all SjleS arc Condlvend,

Determine and state the area of MATH.

A
Y
x

Score 0:  The student did not show enough correct relevant work to receive any credit.
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Question 35

35 Given: Quadrilateral ABCD, AB=CD, ABllCD, diagonalﬁ intersects EF at G, and DE = BF

A B

b B |
EALR

G

Prove: G is the midpoint of EF
STATEMENT

'

REASON S

fuodri (ool ABCD
AR D, ABIlcO
2- ABCDTs o paraliefogiom

3.
“t,
. AEZ R
6. AonT
0. LBAGSLrCG

2
{12 e
&l sg

Q. LN B2z cqF

0. ANeG2ACFG

lo. fG—T%FE'

\1. G T {he wudpe®t of =

—
|.GTven

2. H o quodrTloTern) hos o pate sfopposite sides Thaf are
powallel and congruent Then Tt & o0 pavallelog ram

3.Given
L“. OPPQCTTQSTdCQ 6{!0\ Wm"?,agmm ore CQ“()V!AQ(\T

5. Subtection POST\A\JC
b . oppestte <ldes, of o pavellelspran are parellel

7. T fwo parlle] fnee arect by afronsversal, Then
he olfernele Tferis rongles are congruent

% Hfuio lines Tofereect, Ahey Bom wilioal ongles that are
Cofoy
q_ A{_\S P(STI\ l“TQ an l"?l‘\1
lo .CPCTC
L TR o ot divdes « segment Tefo T Gongruent seymerts
fhen Tt 7 The mpomt i fhe segmenf

Score 6:

The student gave a complete and correct response.

Geometry — June *23




Question 35

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF

Prove: G is the midpoint of EF

Since quad. ABCD has one Se'\'d(i\o r}eﬂckes aar\dL// \‘\'lSOA _@
; Then ADZ6C and AD/ BC Yl GPPGSF)‘ES\ eSS

pm’a\\e\osmm
al = / B |
o Pﬂmm_fi, ond / "’—B—\:C Nfﬂ) AE LCE by +he S\)b‘l'mc‘hon
Sce AD =BC and. ED 8 ) |
A = il make = 0X+€rvu‘\'e
Pmmﬂ‘_@// YO +thVPY_SCL\S A and E Fuot -
; EG ¥ aC
\ﬂ"\—f\rr:)ocf Ohﬂeg SG A EAG = =X FC6& QV\ZS:A
~ NCFG b = B
\ht’(e‘?orﬂ ML’-G » SCZ/ Cince G isa Po[n+an EE

.t
~t be a. mfdpoiril,
and s d\\)\dmj \:Ftrﬁb QA= par‘fs G mes

Score 6:  The student gave a complete and correct response.
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Question 35

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF

A N Hi B
i
G F
E
N tes
D 711 C

Prove: G is the midpoint of EF
_ Salemeny feanon
\.@uec\n\axe_wa\ ﬂ%cb; Vo Cruen

and NE ’” BE

2 Quadriisteral Bed
1S @A papielegra

Q. Tf 4 sSet OF OppoSAe
) éj.d@i of o %u&du(&“"fu

ave 2 and 1 1S 3 paslapgiem
A. A‘—‘—)H s W oand 2 |1, OQQOgQ%Q 5d.e5 of A paraleliam
to ce ane & qud L

H. 3-E10 = gFea W, whont e are

ZREQZECTE Al niof £ de oy
> AD“EE,": Co-fb S, Sulhvention
fe 2 CF
2, T6 ¥ Fa 1, ceetc

@ G\ W mient | € TF Q pont  gSpits @ Segment-
of TF 00 Fwd 2 Seguaent s, i 1S 3 widpont.

Score 6:  The student gave a complete and correct response.
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Question 35

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF

A i N B
L -

Prove: G is the midpoint of EF

o Quadeiladee | ABcP, AR 2T, ABITH | 1. Given

bE 2 BF

2. «BACEZ aDeA 2. TF 2 pacs [l fes ace et byq
+Ww$Ver<a{) *(/Le q{“;‘itth“)‘c ;““}eﬁw—

< = AT dugles ace 2~

3. AC = AC J
3‘ ?eL({yfue
q‘“‘{}"kg(‘gﬁ(bﬁr ¢ SA4S E§ﬁ§
5. * EAE 9’4 Fee S. ¢feTc
AD = R
¢ &b -DE £ Bc —¥F (. Subdretton
&
Fe = Fc
L.

; s
7. vg@--{f?ccl/ ¥ ave =

g. AAS = AAS

7.4 AGE Z 4 (6F

G- NACE A CEF
9. E¢ = Ee 9 CPCTC

Score 5:  The student had a missing concluding statement and reason after step 9.

Geometry — June *23 [92]



Question 35

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF

B

Prove: G is the midpoint of EF

T —
I Queditotesal ABcY, !\Q,“:‘QD,L\Q\\E“O’and firop

] Gaucn

2. QLDC\(\‘O}cYa\ ARD s Qamlle[&’—}fam

[} T .
7. Lahey 0N Qe Cx W\"OSWC crdes is
torAws P ua (alel, g quodx.lo}cmr s

a ‘p&m U’iCt}l(u W,

3 LAGET Lre,c

3. Nee dead m(}\es Qre ‘O'ﬁrucﬂ‘-.

t. M-z T -8F
Me=FC

¥, a_;‘o\-(ac_‘-'.\ar\ ?OS*‘UM 3

5. LERGEL e

5. \J\]}\L’_ﬂ “n(> o @ ?Q(O.l‘lf{, (‘([’(’(f)gg;’c l(””(‘.!’f()f

t’tﬂc‘h\cs arc (eoaroentd,
v

¢ DAEGEACE 6 APSEARS

8. G) 5 e pndpornd ok ET

g. When W0 gegements on a wne Secment ol
C(‘f‘l:st’ué‘”"‘, fe oy lf\\{’iscdus Ve

5 Aee VAAPA L,

Score 4:
and reason to prove step 5.

The student had a missing statement and reason to prove step 4 and a missing statement
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Question 35

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF

- 7
L

Prove: G is the midpoint of EF
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Score 4:  The student made a conceptual error in proving AEAG = AFCG.
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Question 35

A

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF

B

Prove: G is the midpoint of EF
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Score 3:

The student had a missing statement and reason to prove step 3, an incomplete reason in
step 5, and a missing concluding statement and reason after step 7.
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Question 35

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF
A B

G F

Prove: G is the midpoint of EF
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Score 2:  The student made some correct relevant statements and reasons about the proof.

Geometry — June *23 [96]




Question 35

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF

A :’l\ B

Prove: G is the midpoint of EF
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Score 1:  The student had only one correct relevant statement and reason in step 4.
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Question 35

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF
A i B

Score 1:  The student had only one correct relevant statement and reason in step 2.
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Question 35

35 Given: Quadrilateral ABCD, AB=CD,ABllCcD, diagonalﬁ intersects EF at G, and DE = BF
B

Prove: G is the midpoint of EF
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Score 0:  The student had a completely incorrect response.
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