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Question 25

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

Geometry (Common Core) – Jan. ’17 [3]

25 Using a compass and straightedge, construct the line of reflection over which triangle RST reflects
onto triangle R�S�T�. [Leave all construction marks.]
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Question 25

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

Geometry (Common Core) – Jan. ’17 [4]

25 Using a compass and straightedge, construct the line of reflection over which triangle RST reflects
onto triangle R�S�T�. [Leave all construction marks.]

S�

T�

R�

T

R

S



Question 25

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

Geometry (Common Core) – Jan. ’17 [5]

25 Using a compass and straightedge, construct the line of reflection over which triangle RST reflects
onto triangle R�S�T�. [Leave all construction marks.]
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Question 25

Score 1: The student had a correct construction, but did not draw the line of reflection.
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25 Using a compass and straightedge, construct the line of reflection over which triangle RST reflects
onto triangle R�S�T�. [Leave all construction marks.]
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Question 25

Score 0: The student had a completely incorrect response.
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25 Using a compass and straightedge, construct the line of reflection over which triangle RST reflects
onto triangle R�S�T�. [Leave all construction marks.]
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Question 26

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

26 The graph below shows �ABC and its image, �A�B�C�.

Describe a sequence of rigid motions which would map �ABC onto �A�B�C�.
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Question 26

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

26 The graph below shows �ABC and its image, �A�B�C�.

Describe a sequence of rigid motions which would map �ABC onto �A�B�C�.
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Question 26

Score 1: The student wrote an incorrect translation by translating in the wrong direction.

26 The graph below shows �ABC and its image, �A�B�C�.

Describe a sequence of rigid motions which would map �ABC onto �A�B�C�.
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Question 26

Score 1: The student completed a correct sequence of rigid motions, but went from the image
to the pre-image.

26 The graph below shows �ABC and its image, �A�B�C�.

Describe a sequence of rigid motions which would map �ABC onto �A�B�C�.
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Question 26

Score 0: The student’s description did not have enough detail to receive any credit.

26 The graph below shows �ABC and its image, �A�B�C�.

Describe a sequence of rigid motions which would map �ABC onto �A�B�C�.
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Question 27

27 When instructed to find the length of in right triangle HJG, Alex wrote the equation 

sin 28° � while Marlene wrote cos 62° � . Are both students’ equations correct? 

Explain why.

HJ
20

HJ
20

HJ

G J

H

20

28�

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

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

27 When instructed to find the length of in right triangle HJG, Alex wrote the equation 

sin 28° � while Marlene wrote cos 62° � . Are both students’ equations correct? 

Explain why.
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Question 27

Score 1: The student wrote an incomplete explanation by not explaining why cos 62° and sin 28°
are equal.

27 When instructed to find the length of in right triangle HJG, Alex wrote the equation 

sin 28° � while Marlene wrote cos 62° � . Are both students’ equations correct? 

Explain why.
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Question 27

Score 1: The student made an error by not considering complementary angles.

27 When instructed to find the length of in right triangle HJG, Alex wrote the equation 

sin 28° � while Marlene wrote cos 62° � . Are both students’ equations correct? 

Explain why.
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Question 27

Score 0: The student had a completely incorrect response.

27 When instructed to find the length of in right triangle HJG, Alex wrote the equation 

sin 28° � while Marlene wrote cos 62° � . Are both students’ equations correct? 

Explain why.
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Question 28

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

28 In the diagram below, tangent and secant are drawn to circle O from external point D,

such that .

If m � 152°, determine and state m∠D.BC�
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Question 28

Score 1: The student showed appropriate work to find m and m , but no further correct work
was shown.

AC� AB�

28 In the diagram below, tangent and secant are drawn to circle O from external point D,

such that .AC BC� ��

DA DBC

If m � 152°, determine and state m∠D.BC�
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Question 28

Score 0: The student had a completely incorrect response.

28 In the diagram below, tangent and secant are drawn to circle O from external point D,

such that .

If m � 152°, determine and state m∠D.BC�
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Question 29

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

29 In the diagram below, is parallel to , and intersects at A.

Prove: �GIA � �TNA
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Question 29

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

29 In the diagram below, is parallel to , and intersects at A.

Prove: �GIA � �TNA
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Question 29

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

29 In the diagram below, is parallel to , and intersects at A.GI NT IN GT

Prove: �GIA � �TNA
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Question 29

Score 1: The student wrote an incomplete reason for statement 4.

29 In the diagram below, is parallel to , and intersects at A.

Prove: �GIA � �TNA
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Question 29

Score 1: The student only had one relevant correct statement and reason.

29 In the diagram below, is parallel to , and intersects at A.GI NT IN GT

I

Prove: �GIA � �TNA



Geometry (Common Core) – Jan. ’17 [26]

Question 29

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

29 In the diagram below, is parallel to , and intersects at A.

Prove: �GIA � �TNA
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Question 29

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

29 In the diagram below, is parallel to , and intersects at A.GI NT IN GT

I

Prove: �GIA � �TNA



Geometry (Common Core) – Jan. ’17 [28]

Question 30

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

30 In the diagram below of isosceles triangle ABC, and angle bisectors , , and 
are drawn and intersect at X.

If m∠BAC � 50°, find m∠AXC.
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Question 30

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

30 In the diagram below of isosceles triangle ABC, and angle bisectors , , and 
are drawn and intersect at X.

AB CB� AD BF CE

If m∠BAC � 50°, find m∠AXC.
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Question 30

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

30 In the diagram below of isosceles triangle ABC, and angle bisectors , , and 
are drawn and intersect at X.

AB CB� AD BF CE

If m∠BAC � 50°, find m∠AXC.
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Question 30

Score 1: The student made one computational error.

30 In the diagram below of isosceles triangle ABC, and angle bisectors , , and 
are drawn and intersect at X.

If m∠BAC � 50°, find m∠AXC.
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Question 30

Score 0: The student obtained the correct answer by an incorrect method.

30 In the diagram below of isosceles triangle ABC, and angle bisectors , , and 
are drawn and intersect at X.

If m∠BAC � 50°, find m∠AXC.
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AB CB� AD BF CE
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Question 31

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

31 In square GEOM, the coordinates of G are (2,�2) and the coordinates of O are (�4,2).
Determine and state the coordinates of vertices E and M.

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

y

x
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Question 31

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

31 In square GEOM, the coordinates of G are (2,�2) and the coordinates of O are (�4,2).
Determine and state the coordinates of vertices E and M.

[The use of the set of axes below is optional.]
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Question 31

Score 1: The student made an error in the order of the vertices of square GEOM.

31 In square GEOM, the coordinates of G are (2,�2) and the coordinates of O are (�4,2).
Determine and state the coordinates of vertices E and M.

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

y

x
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Question 31

Score 0: The student had a completely incorrect response.

31 In square GEOM, the coordinates of G are (2,�2) and the coordinates of O are (�4,2).
Determine and state the coordinates of vertices E and M.

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

y

x
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Question 32

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

32 Triangle QRS is graphed on the set of axes below.

On the same set of axes, graph and label �Q�R�S�, the image of �QRS after a dilation with 

a scale factor of centered at the origin.

Use slopes to explain why .Q R QR� � ||

3
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Question 32

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

32 Triangle QRS is graphed on the set of axes below.

On the same set of axes, graph and label �Q�R�S�, the image of �QRS after a dilation with 

a scale factor of centered at the origin.3
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Question 32

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

32 Triangle QRS is graphed on the set of axes below.

On the same set of axes, graph and label �Q�R�S�, the image of �QRS after a dilation with 

a scale factor of centered at the origin.3
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Question 32

Score 3: The student made an error in stating the slope is .1
2

32 Triangle QRS is graphed on the set of axes below.

On the same set of axes, graph and label �Q�R�S�, the image of �QRS after a dilation with 

a scale factor of centered at the origin.3
2
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Question 32

Score 2: The student made an error in the transformation by translating �QRS instead of 
dilating �QRS.

32 Triangle QRS is graphed on the set of axes below.

On the same set of axes, graph and label �Q�R�S�, the image of �QRS after a dilation with 

a scale factor of centered at the origin.3
2
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Use slopes to explain why .Q R QR� � ||
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Question 32

Score 1: The student transformed �QRS incorrectly and found the incorrect slope. The student
correctly interpreted that same slopes form parallel sides.

32 Triangle QRS is graphed on the set of axes below.

On the same set of axes, graph and label �Q�R�S�, the image of �QRS after a dilation with 

a scale factor of centered at the origin.

Use slopes to explain why .Q R QR� � ||
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Question 32

Score 1: The student found the appropriate slopes of and , but no further correct work
was shown.

Q R� �QR

32 Triangle QRS is graphed on the set of axes below.

On the same set of axes, graph and label �Q�R�S�, the image of �QRS after a dilation with 

a scale factor of centered at the origin.

Use slopes to explain why .Q R QR� � ||

3
2

y

x

S

R

Q



Geometry (Common Core) – Jan. ’17 [44]

Question 32

Score 0: The student graphed the transformation incorrectly and wrote an incorrect explanation.

32 Triangle QRS is graphed on the set of axes below.

On the same set of axes, graph and label �Q�R�S�, the image of �QRS after a dilation with 

a scale factor of centered at the origin.

Use slopes to explain why .Q R QR� � ||
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Question 33

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

33 Using a compass and straightedge, construct a regular hexagon inscribed in circle O below.
Label it ABCDEF. [Leave all construction marks.]

O

If chords and are drawn, which type of triangle, according to its angles, would �FBC be?
Explain your answer.

FB FC
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Question 33

Score 3: The student did not write an explanation.

33 Using a compass and straightedge, construct a regular hexagon inscribed in circle O below.
Label it ABCDEF. [Leave all construction marks.]

O

If chords and are drawn, which type of triangle, according to its angles, would �FBC be?
Explain your answer.

FB FC
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Question 33

Score 3: The student wrote an incomplete explanation.

33 Using a compass and straightedge, construct a regular hexagon inscribed in circle O below.
Label it ABCDEF. [Leave all construction marks.]

O

If chords and are drawn, which type of triangle, according to its angles, would �FBC be?
Explain your answer.

FB FC
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Question 33

Score 2: The student constructed and labeled the hexagon correctly, but no further correct work
was shown.

33 Using a compass and straightedge, construct a regular hexagon inscribed in circle O below.
Label it ABCDEF. [Leave all construction marks.]

O

If chords and are drawn, which type of triangle, according to its angles, would �FBC be?
Explain your answer.

FB FC
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Question 33

Score 1: The student made a drawing that was not a construction. The triangle was correctly
identified as a right triangle, but the explanation was missing.

33 Using a compass and straightedge, construct a regular hexagon inscribed in circle O below.
Label it ABCDEF. [Leave all construction marks.]

O

If chords and are drawn, which type of triangle, according to its angles, would �FBC be?
Explain your answer.

FB FC
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Question 33

Score 0: The student made a drawing that was not a construction. The explanation was incorrect
because �FBC cannot be identified according to the student's drawing.

33 Using a compass and straightedge, construct a regular hexagon inscribed in circle O below.
Label it ABCDEF. [Leave all construction marks.]

O

If chords and are drawn, which type of triangle, according to its angles, would �FBC be?
Explain your answer.

FB FC
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Question 34

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

34 A candle maker uses a mold to make candles like the one shown below.

The height of the candle is 13 cm and the circumference of the candle at its widest measure is
31.416 cm. Use modeling to approximate how much wax, to the nearest cubic centimeter, is
needed to make this candle. Justify your answer.
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Question 34

Score 3: The student divided the circumference by 3.14 instead of π.

34 A candle maker uses a mold to make candles like the one shown below.

The height of the candle is 13 cm and the circumference of the candle at its widest measure is
31.416 cm. Use modeling to approximate how much wax, to the nearest cubic centimeter, is
needed to make this candle. Justify your answer.
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Question 34

Score 2: The student use an incorrect method to find the radius.

34 A candle maker uses a mold to make candles like the one shown below.

The height of the candle is 13 cm and the circumference of the candle at its widest measure is
31.416 cm. Use modeling to approximate how much wax, to the nearest cubic centimeter, is
needed to make this candle. Justify your answer.
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Question 34

Score 1: The student used an incorrect method to find the radius and wrote the volume in terms
of π.

34 A candle maker uses a mold to make candles like the one shown below.

The height of the candle is 13 cm and the circumference of the candle at its widest measure is
31.416 cm. Use modeling to approximate how much wax, to the nearest cubic centimeter, is
needed to make this candle. Justify your answer.
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Question 34

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

34 A candle maker uses a mold to make candles like the one shown below.

The height of the candle is 13 cm and the circumference of the candle at its widest measure is
31.416 cm. Use modeling to approximate how much wax, to the nearest cubic centimeter, is
needed to make this candle. Justify your answer.
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Question 35

Score 6: The student had a complete and correct response.

35 In quadrilateral ABCD, , , and and are perpendicular to diagonal 
at points F and E.

Prove: AE CF�

D C

A B

E

F

AB CD� AB CD|| BF DE AC
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Question 35

Score 6: The student had a complete and correct response.

35 In quadrilateral ABCD, , , and and are perpendicular to diagonal 
at points F and E.

Prove: AE CF�

D C

A B

E

F

AB CD� AB CD|| BF DE AC
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Question 35

Score 5: The student did not write the given statements in the proof.

35 In quadrilateral ABCD, , , and and are perpendicular to diagonal 
at points F and E.

Prove: AE CF�

D C

A B

E

F

AB CD� AB CD|| BF DE AC
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Question 35

Score 4: The student had one missing statement and reason to prove step 3, and had an incomplete
reason in step 3.

35 In quadrilateral ABCD, , , and and are perpendicular to diagonal 
at points F and E.

Prove: AE CF�

D C

A B

E

F

AB CD� AB CD|| BF DE AC
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Question 35

Score 3: The student had one missing statement and reason to prove step 2, and two missing
statements and reasons to prove step 8.

35 In quadrilateral ABCD, , , and and are perpendicular to diagonal 
at points F and E.

Prove: AE CF�

D C

A B

E

F

AB CD� AB CD|| BF DE AC
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Question 35

Score 2: The student made a conceptual error by not proving that ABCD is a parallelogram, and
one statement and reason were missing to prove step 4.

35 In quadrilateral ABCD, , , and and are perpendicular to diagonal 
at points F and E.

Prove: AE CF�

D C

A B

E

F

AB CD� AB CD|| BF DE AC
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Question 35

Score 1: Only one or two correct relevant statements and reasons are written.

35 In quadrilateral ABCD, , , and and are perpendicular to diagonal 
at points F and E.

Prove: AE CF�

D C

A B

E

F

AB CD� AB CD|| BF DE AC
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Question 35

Score 0: The student had a completely incorrect response.

35 In quadrilateral ABCD, , , and and are perpendicular to diagonal 
at points F and E.

Prove: AE CF�

D C

A B

E

F

AB CD� AB CD|| BF DE AC
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Question 36

36 New streetlights will be installed along a section of the highway. The posts for the streetlights will
be 7.5 m tall and made of aluminum. The city can choose to buy the posts shaped like cylinders
or the posts shaped like rectangular prisms. The cylindrical posts have a hollow core, with 
aluminum 2.5 cm thick, and an outer diameter of 53.4 cm. The rectangular-prism posts have 
a hollow core, with aluminum 2.5 cm thick, and a square base that measures 40 cm on each side.

The density of aluminum is 2.7 g/cm3, and the cost of aluminum is $0.38 per kilogram.

If all posts must be the same shape, which post design will cost the town less?

How much money will be saved per streetlight post with the less expensive design?

Work space for question 36 is continued on the next page.
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Question 36

Score 6: The student had a complete and correct response.

Question 36 continued
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Question 36

36 New streetlights will be installed along a section of the highway. The posts for the streetlights will
be 7.5 m tall and made of aluminum. The city can choose to buy the posts shaped like cylinders
or the posts shaped like rectangular prisms. The cylindrical posts have a hollow core, with 
aluminum 2.5 cm thick, and an outer diameter of 53.4 cm. The rectangular-prism posts have 
a hollow core, with aluminum 2.5 cm thick, and a square base that measures 40 cm on each side.

The density of aluminum is 2.7 g/cm3, and the cost of aluminum is $0.38 per kilogram.

If all posts must be the same shape, which post design will cost the town less?

How much money will be saved per streetlight post with the less expensive design?

Work space for question 36 is continued on the next page.
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Question 36

Score 5: The student only subtracted 2.5 cm once when finding the volume of the rectangular
prism.

Question 36 continued
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Question 36

36 New streetlights will be installed along a section of the highway. The posts for the streetlights will
be 7.5 m tall and made of aluminum. The city can choose to buy the posts shaped like cylinders
or the posts shaped like rectangular prisms. The cylindrical posts have a hollow core, with 
aluminum 2.5 cm thick, and an outer diameter of 53.4 cm. The rectangular-prism posts have 
a hollow core, with aluminum 2.5 cm thick, and a square base that measures 40 cm on each side.

The density of aluminum is 2.7 g/cm3, and the cost of aluminum is $0.38 per kilogram.

If all posts must be the same shape, which post design will cost the town less?

How much money will be saved per streetlight post with the less expensive design?

Work space for question 36 is continued on the next page.
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Question 36

Score 4: The student did not perform either conversion required by the problem.

Question 36 continued



Geometry (Common Core) – Jan. ’17 [70]

Question 36

36 New streetlights will be installed along a section of the highway. The posts for the streetlights will
be 7.5 m tall and made of aluminum. The city can choose to buy the posts shaped like cylinders
or the posts shaped like rectangular prisms. The cylindrical posts have a hollow core, with 
aluminum 2.5 cm thick, and an outer diameter of 53.4 cm. The rectangular-prism posts have 
a hollow core, with aluminum 2.5 cm thick, and a square base that measures 40 cm on each side.

The density of aluminum is 2.7 g/cm3, and the cost of aluminum is $0.38 per kilogram.

If all posts must be the same shape, which post design will cost the town less?

How much money will be saved per streetlight post with the less expensive design?

Work space for question 36 is continued on the next page.
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Question 36

Score 3: The student found the cost for the rectangular prism post, but no further correct work was
shown.

Question 36 continued
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Question 36

36 New streetlights will be installed along a section of the highway. The posts for the streetlights will
be 7.5 m tall and made of aluminum. The city can choose to buy the posts shaped like cylinders
or the posts shaped like rectangular prisms. The cylindrical posts have a hollow core, with 
aluminum 2.5 cm thick, and an outer diameter of 53.4 cm. The rectangular-prism posts have 
a hollow core, with aluminum 2.5 cm thick, and a square base that measures 40 cm on each side.

The density of aluminum is 2.7 g/cm3, and the cost of aluminum is $0.38 per kilogram.

If all posts must be the same shape, which post design will cost the town less?

How much money will be saved per streetlight post with the less expensive design?

Work space for question 36 is continued on the next page.
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Question 36

Score 2: The student’s procedure was correct, but contained multiple errors, such as using the
diameter instead of the radius. The student stated an appropriate cost difference, but did
not identify which post design will cost less.

Question 36 continued
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Question 36

36 New streetlights will be installed along a section of the highway. The posts for the streetlights will
be 7.5 m tall and made of aluminum. The city can choose to buy the posts shaped like cylinders
or the posts shaped like rectangular prisms. The cylindrical posts have a hollow core, with 
aluminum 2.5 cm thick, and an outer diameter of 53.4 cm. The rectangular-prism posts have 
a hollow core, with aluminum 2.5 cm thick, and a square base that measures 40 cm on each side.

The density of aluminum is 2.7 g/cm3, and the cost of aluminum is $0.38 per kilogram.

If all posts must be the same shape, which post design will cost the town less?

How much money will be saved per streetlight post with the less expensive design?

Work space for question 36 is continued on the next page.
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Question 36

Score 1: The student found the volume of only one post, and no further correct relevant work was
shown.

Question 36 continued
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Question 36

36 New streetlights will be installed along a section of the highway. The posts for the streetlights will
be 7.5 m tall and made of aluminum. The city can choose to buy the posts shaped like cylinders
or the posts shaped like rectangular prisms. The cylindrical posts have a hollow core, with 
aluminum 2.5 cm thick, and an outer diameter of 53.4 cm. The rectangular-prism posts have 
a hollow core, with aluminum 2.5 cm thick, and a square base that measures 40 cm on each side.

The density of aluminum is 2.7 g/cm3, and the cost of aluminum is $0.38 per kilogram.

If all posts must be the same shape, which post design will cost the town less?

How much money will be saved per streetlight post with the less expensive design?

Work space for question 36 is continued on the next page.
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Question 36

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

Question 36 continued
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