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Geometry – Jan. ’23	 [2]	

Question 25

Geometry – Jan. ’23 [12]

25 Using a compass and straightedge, construct the angle bisector of /ABC. 
[Leave all construction marks.] 

 

A

B C

Part II 

Answer all 7 questions in this part. Each correct answer will receive 2 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [14] 

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

Geometry – Jan. ’23 [12]

25 Using a compass and straightedge, construct the angle bisector of /ABC. 
[Leave all construction marks.] 

 

A

B C

Part II 

Answer all 7 questions in this part. Each correct answer will receive 2 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [14] 

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

Geometry – Jan. ’23 [12]

25 Using a compass and straightedge, construct the angle bisector of /ABC. 
[Leave all construction marks.] 

 

A

B C

Part II 

Answer all 7 questions in this part. Each correct answer will receive 2 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [14] 

Score 1:	 The student constructed the bisector of angle A.
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Question 25

Geometry – Jan. ’23 [12]

25 Using a compass and straightedge, construct the angle bisector of /ABC. 
[Leave all construction marks.] 

 

A

B C

Part II 

Answer all 7 questions in this part. Each correct answer will receive 2 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [14] 

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

Geometry – Jan. ’23 [13] [OVER]

26 On the set of axes below, nABC and nDEF are graphed. 

 

Describe a sequence of rigid motions that would map nABC onto nDEF.

y

x

A

BC

F

E D

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

Geometry – Jan. ’23 [13] [OVER]

26 On the set of axes below, nABC and nDEF are graphed. 

 

Describe a sequence of rigid motions that would map nABC onto nDEF.

y

x

A

BC

F

E D

Score 1:	 The student described an appropriate sequence of rigid motions, but the center of  
rotation was not stated.
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Question 26

Geometry – Jan. ’23 [13] [OVER]

26 On the set of axes below, nABC and nDEF are graphed. 

 

Describe a sequence of rigid motions that would map nABC onto nDEF.

y

x

A

BC

F

E D

Score 1:	 The student described an appropriate sequence of rigid motions, but the description was 
incomplete.
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Question 26

Geometry – Jan. ’23 [13] [OVER]

26 On the set of axes below, nABC and nDEF are graphed. 

 

Describe a sequence of rigid motions that would map nABC onto nDEF.

y

x

A

BC

F

E D

Score 1:	 The student gave a correct description of the rotation, but gave an incorrect description 
of the translation.
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Question 26

Geometry – Jan. ’23 [13] [OVER]

26 On the set of axes below, nABC and nDEF are graphed. 

 

Describe a sequence of rigid motions that would map nABC onto nDEF.

y

x

A

BC

F

E D

Score 1:	 The student described an appropriate sequence, but the description was incomplete.
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Question 26

Geometry – Jan. ’23 [13] [OVER]

26 On the set of axes below, nABC and nDEF are graphed. 

 

Describe a sequence of rigid motions that would map nABC onto nDEF.

y

x

A

BC

F

E D

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

Geometry – Jan. ’23 [14]

27 As shown in the diagram below, a symmetrical roof frame rises 4 feet above a house and  
has a width of 24 feet. 

 

Determine and state, to the nearest degree, the angle of elevation of the roof frame.

24 ft

4 ft

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



Geometry – Jan. ’23	 [13]	

Question 27

Geometry – Jan. ’23 [14]

27 As shown in the diagram below, a symmetrical roof frame rises 4 feet above a house and  
has a width of 24 feet. 

 

Determine and state, to the nearest degree, the angle of elevation of the roof frame.

24 ft

4 ft

Score 1:	 The student wrote an incorrect trigonometric equation, but solved the equation  
correctly.



Geometry – Jan. ’23	 [14]	

Question 27

Geometry – Jan. ’23 [14]

27 As shown in the diagram below, a symmetrical roof frame rises 4 feet above a house and  
has a width of 24 feet. 

 

Determine and state, to the nearest degree, the angle of elevation of the roof frame.

24 ft

4 ft

Score 1:	 The student wrote a correct trigonometric equation, but no further correct work was 
shown.
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Question 27

Geometry – Jan. ’23 [14]

27 As shown in the diagram below, a symmetrical roof frame rises 4 feet above a house and  
has a width of 24 feet. 

 

Determine and state, to the nearest degree, the angle of elevation of the roof frame.

24 ft

4 ft

Score 0:	 The student gave a completely incorrect response.



Geometry – Jan. ’23	 [16]	

Question 28

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

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

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

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

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

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

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Score 1:	 The student gave a correct answer, but no work was shown.
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Question 28

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Score 1:	 The student determined point P, but did not state it as a coordinate.
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Question 28

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Score 1:	 The student showed correct work to determine the x-coordinate of P, but made an error 
in determining the y-coordinate.



Geometry – Jan. ’23	 [22]	

Question 28

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Score 1:	 The student showed correct work to partition the line segment, but made an error in 
determining the y-coordinate.
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Question 28

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Geometry – Jan. ’23 [15] [OVER]

28 Directed line segment AB has endpoints whose coordinates are A(22,5) and B(8,21). 
Determine and state the coordinates of P, the point which divides the segment in the  
ratio 3:2. 

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

y

x

Score 0:	 The student graphed AB 
___

 correctly, but no further correct work is shown.
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Question 29

Geometry – Jan. ’23 [16]

29 In nABC, AB 5 5, AC 5 12, and m/A 5 90°. In nDEF, m/D 5 90°,  
DF 5 12, and EF 5 13. Brett claims nABC > nDEF and nABC | nDEF. 

Is Brett correct? Explain why.

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



Geometry – Jan. ’23	 [25]	

Question 29

Geometry – Jan. ’23 [16]

29 In nABC, AB 5 5, AC 5 12, and m/A 5 90°. In nDEF, m/D 5 90°,  
DF 5 12, and EF 5 13. Brett claims nABC > nDEF and nABC | nDEF. 

Is Brett correct? Explain why.

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

Geometry – Jan. ’23 [16]

29 In nABC, AB 5 5, AC 5 12, and m/A 5 90°. In nDEF, m/D 5 90°,  
DF 5 12, and EF 5 13. Brett claims nABC > nDEF and nABC | nDEF. 

Is Brett correct? Explain why.

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



Geometry – Jan. ’23	 [27]	

Question 29

Geometry – Jan. ’23 [16]

29 In nABC, AB 5 5, AC 5 12, and m/A 5 90°. In nDEF, m/D 5 90°,  
DF 5 12, and EF 5 13. Brett claims nABC > nDEF and nABC | nDEF. 

Is Brett correct? Explain why.

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

Geometry – Jan. ’23 [16]

29 In nABC, AB 5 5, AC 5 12, and m/A 5 90°. In nDEF, m/D 5 90°,  
DF 5 12, and EF 5 13. Brett claims nABC > nDEF and nABC | nDEF. 

Is Brett correct? Explain why.

Score 1:	 The student did not explain why the triangles are similar.
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Question 29

Geometry – Jan. ’23 [16]

29 In nABC, AB 5 5, AC 5 12, and m/A 5 90°. In nDEF, m/D 5 90°,  
DF 5 12, and EF 5 13. Brett claims nABC > nDEF and nABC | nDEF. 

Is Brett correct? Explain why.

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

Geometry – Jan. ’23 [16]

29 In nABC, AB 5 5, AC 5 12, and m/A 5 90°. In nDEF, m/D 5 90°,  
DF 5 12, and EF 5 13. Brett claims nABC > nDEF and nABC | nDEF. 

Is Brett correct? Explain why.

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

Geometry – Jan. ’23 [17] [OVER]

30 The volume of a triangular prism is 70 in3. The base of the prism is a right triangle with  
one leg whose measure is 5 inches. If the height of the prism is 4 inches, determine and  
state the length, in inches, of the other leg of the triangle.

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

Geometry – Jan. ’23 [17] [OVER]

30 The volume of a triangular prism is 70 in3. The base of the prism is a right triangle with  
one leg whose measure is 5 inches. If the height of the prism is 4 inches, determine and  
state the length, in inches, of the other leg of the triangle.

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

Geometry – Jan. ’23 [17] [OVER]

30 The volume of a triangular prism is 70 in3. The base of the prism is a right triangle with  
one leg whose measure is 5 inches. If the height of the prism is 4 inches, determine and  
state the length, in inches, of the other leg of the triangle.

Score 1:	 The student found the correct area of the base of the triangular prism, but no further  
correct work was shown.
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Question 30

Geometry – Jan. ’23 [17] [OVER]

30 The volume of a triangular prism is 70 in3. The base of the prism is a right triangle with  
one leg whose measure is 5 inches. If the height of the prism is 4 inches, determine and  
state the length, in inches, of the other leg of the triangle.

Score 1:	 The student made an error in drawing and using a pyramid instead of a prism.
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Question 30

Geometry – Jan. ’23 [17] [OVER]

30 The volume of a triangular prism is 70 in3. The base of the prism is a right triangle with  
one leg whose measure is 5 inches. If the height of the prism is 4 inches, determine and  
state the length, in inches, of the other leg of the triangle.

Score 0:	 The student gave a completely incorrect response.
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Question 31

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

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

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

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

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

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

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B
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Question 31

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

Score 1:	 The student made an error using the median instead of the altitude in determining the 
area.
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Question 31

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

Score 1:	 The student made a computational error in determining the area of the triangle.
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Question 31

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

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B

Geometry – Jan. ’23 [18]

31 Triangle ABC with coordinates A(22,5), B(4,2), and C(28,21) is graphed on the set of axes 
below.  

 

Determine and state the area of nABC.

y

x

A

C

B
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Question 32

Geometry – Jan. ’23 [19] [OVER]

32 Sally and Mary both get ice cream from an ice cream truck. Sally’s ice cream is served as a  
cylinder with a diameter of 4 cm and a total height of 8 cm. Mary’s ice cream is served as a 
cone with a diameter of 7 cm and a total height of 12.5 cm. Assume that ice cream fills  
Sally’s cylinder and Mary’s cone. 

 

Who was served more ice cream, Sally or Mary? Justify your answer. 

Determine and state how much more is served in the larger ice cream than the smaller ice cream, 
to the nearest cubic centimeter.

7 cm4 cm

12.5 cm

8 cm

Part III 

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [12] 

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

Geometry – Jan. ’23 [19] [OVER]

32 Sally and Mary both get ice cream from an ice cream truck. Sally’s ice cream is served as a  
cylinder with a diameter of 4 cm and a total height of 8 cm. Mary’s ice cream is served as a 
cone with a diameter of 7 cm and a total height of 12.5 cm. Assume that ice cream fills  
Sally’s cylinder and Mary’s cone. 

 

Who was served more ice cream, Sally or Mary? Justify your answer. 

Determine and state how much more is served in the larger ice cream than the smaller ice cream, 
to the nearest cubic centimeter.

7 cm4 cm

12.5 cm

8 cm

Part III 

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [12] 

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

Geometry – Jan. ’23 [19] [OVER]

32 Sally and Mary both get ice cream from an ice cream truck. Sally’s ice cream is served as a  
cylinder with a diameter of 4 cm and a total height of 8 cm. Mary’s ice cream is served as a 
cone with a diameter of 7 cm and a total height of 12.5 cm. Assume that ice cream fills  
Sally’s cylinder and Mary’s cone. 

 

Who was served more ice cream, Sally or Mary? Justify your answer. 

Determine and state how much more is served in the larger ice cream than the smaller ice cream, 
to the nearest cubic centimeter.

7 cm4 cm

12.5 cm

8 cm

Part III 

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [12] 

Score 3:	 The student correctly determined Mary had more ice cream, but no further correct work 
was shown.
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Question 32

Geometry – Jan. ’23 [19] [OVER]

32 Sally and Mary both get ice cream from an ice cream truck. Sally’s ice cream is served as a  
cylinder with a diameter of 4 cm and a total height of 8 cm. Mary’s ice cream is served as a 
cone with a diameter of 7 cm and a total height of 12.5 cm. Assume that ice cream fills  
Sally’s cylinder and Mary’s cone. 

 

Who was served more ice cream, Sally or Mary? Justify your answer. 

Determine and state how much more is served in the larger ice cream than the smaller ice cream, 
to the nearest cubic centimeter.

7 cm4 cm

12.5 cm

8 cm

Part III 

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [12] 

Score 3:	 The student made a rounding error in determining the difference in the volumes of the 
ice creams.
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Question 32

Geometry – Jan. ’23 [19] [OVER]

32 Sally and Mary both get ice cream from an ice cream truck. Sally’s ice cream is served as a  
cylinder with a diameter of 4 cm and a total height of 8 cm. Mary’s ice cream is served as a 
cone with a diameter of 7 cm and a total height of 12.5 cm. Assume that ice cream fills  
Sally’s cylinder and Mary’s cone. 

 

Who was served more ice cream, Sally or Mary? Justify your answer. 

Determine and state how much more is served in the larger ice cream than the smaller ice cream, 
to the nearest cubic centimeter.

7 cm4 cm

12.5 cm

8 cm

Part III 

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [12] 

Score 2:	 The student correctly determined the volume of the cylinder and cone, but no further 
correct work was shown.
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Question 32

Geometry – Jan. ’23 [19] [OVER]

32 Sally and Mary both get ice cream from an ice cream truck. Sally’s ice cream is served as a  
cylinder with a diameter of 4 cm and a total height of 8 cm. Mary’s ice cream is served as a 
cone with a diameter of 7 cm and a total height of 12.5 cm. Assume that ice cream fills  
Sally’s cylinder and Mary’s cone. 

 

Who was served more ice cream, Sally or Mary? Justify your answer. 

Determine and state how much more is served in the larger ice cream than the smaller ice cream, 
to the nearest cubic centimeter.

7 cm4 cm

12.5 cm

8 cm

Part III 

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [12] 

Score 1:	 The student indicated Mary and 60, but appropriate work was not shown.
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Question 32

Geometry – Jan. ’23 [19] [OVER]

32 Sally and Mary both get ice cream from an ice cream truck. Sally’s ice cream is served as a  
cylinder with a diameter of 4 cm and a total height of 8 cm. Mary’s ice cream is served as a 
cone with a diameter of 7 cm and a total height of 12.5 cm. Assume that ice cream fills  
Sally’s cylinder and Mary’s cone. 

 

Who was served more ice cream, Sally or Mary? Justify your answer. 

Determine and state how much more is served in the larger ice cream than the smaller ice cream, 
to the nearest cubic centimeter.

7 cm4 cm

12.5 cm

8 cm

Part III 

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [12] 

Score 1:	 The student correctly determined the volume of the cylinder, but no further correct 
work was shown.
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Question 32

Geometry – Jan. ’23 [19] [OVER]

32 Sally and Mary both get ice cream from an ice cream truck. Sally’s ice cream is served as a  
cylinder with a diameter of 4 cm and a total height of 8 cm. Mary’s ice cream is served as a 
cone with a diameter of 7 cm and a total height of 12.5 cm. Assume that ice cream fills  
Sally’s cylinder and Mary’s cone. 

 

Who was served more ice cream, Sally or Mary? Justify your answer. 

Determine and state how much more is served in the larger ice cream than the smaller ice cream, 
to the nearest cubic centimeter.

7 cm4 cm

12.5 cm

8 cm

Part III 

Answer all 3 questions in this part. Each correct answer will receive 4 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided for each question to determine your answer.  
Note that diagrams are not necessarily drawn to scale. For all questions in this part, a correct 
numerical answer with no work shown will receive only 1 credit. All answers should be  
written in pen, except for graphs and drawings, which should be done in pencil.   [12] 

Score 0:	 The student did not show enough correct relevant work to receive any credit.
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Question 33

33 Given: nAEB and nDFC, ABCD 
______

, AE
___

 || DF
___

, EB
___

 || FC
___

 , AC
___

 > DB
___

 

 

Prove: nEAB > nFDC

E

A B
C

F

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

33 Given: nAEB and nDFC, ABCD 
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, AE
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33 Given: nAEB and nDFC, ABCD 
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Prove: nEAB > nFDC
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Geometry – Jan. ’23 [20]

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

33 Given: nAEB and nDFC, ABCD 
______

, AE
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33 Given: nAEB and nDFC, ABCD 
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Score 3:	 The student wrote an incorrect reason in step 4 for /EBA > /FCD.
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Question 33

33 Given: nAEB and nDFC, ABCD 
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33 Given: nAEB and nDFC, ABCD 
______

, AE
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 || DF
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, EB
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 || FC
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 , AC
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 > DB
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Prove: nEAB > nFDC

E

A B
C

F

D

Geometry – Jan. ’23 [20]

Score 3:	 The student wrote an incorrect statement and reason in step 4 for /E > /F.
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Question 33

33 Given: nAEB and nDFC, ABCD 
______

, AE
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33 Given: nAEB and nDFC, ABCD 
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Prove: nEAB > nFDC
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Score 2:	 The student wrote incorrect reasons in steps 2 and 3.
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Question 33

33 Given: nAEB and nDFC, ABCD 
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33 Given: nAEB and nDFC, ABCD 
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Score 2:	 The student wrote an incomplete reason in step 2 and an incorrect reason in step 3.
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Question 33

33 Given: nAEB and nDFC, ABCD 
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Score 1:	 The student had only one correct statement and reason in step 2.
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Question 33

33 Given: nAEB and nDFC, ABCD 
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Score 1:	 The student had only one correct statement and reason in step 2.
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Question 33

33 Given: nAEB and nDFC, ABCD 
______

, AE
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33 Given: nAEB and nDFC, ABCD 
______
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Prove: nEAB > nFDC
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Score 0:	 The student had a completely incorrect response.
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Question 34

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

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

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

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

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°
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Question 34

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Score 3:	 The student wrote a correct explanation and a correct trigonometric equation,  
but no further correct work was shown.
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Question 34

Score 2:	 The student wrote an incomplete explanation and made an error in using tangent in a 
non-right triangle.

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°
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34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°
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Question 34

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Score 2:	 The student wrote a complete and correct explanation, but no further correct work was 
shown.
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Question 34

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Score 1:	 The student wrote an incomplete explanation. No further correct relevant work was 
shown.
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Question 34

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

Geometry – Jan. ’23 [21] [OVER]

34 Barry wants to find the height of a tree that is modeled in the diagram below, where /C is a  
right angle. The angle of elevation from point A on the ground to the top of the tree, H, is 40°. 
The angle of elevation from point B on the ground to the top of the tree, H, is 80°. The  
distance between points A and B is 85 feet.  

 

Barry claims that nABH is isosceles. Explain why Barry is correct. 

Determine and state, to the nearest foot, the height of the tree. 

40°
A

85 ft
B C

H

80°

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

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]

Geometry – Jan. ’23 [22]

Question 35 is continued on the next page.

Question 35 is continued on the next page.

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

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 

 

y

x

Geometry – Jan. ’23 [23]
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Question 35

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]

Geometry – Jan. ’23 [22]

Question 35 is continued on the next page.

Question 35 is continued on the next page.

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

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 
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x
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Question 35

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]

Geometry – Jan. ’23 [22]

Question 35 is continued on the next page.

Question 35 is continued on the next page.

Score 5:	 The student wrote an incomplete concluding statement in proving the square.
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Question 35 continued.
Question 35 continued 

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 
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Question 35

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]

Geometry – Jan. ’23 [22]

Question 35 is continued on the next page.

Question 35 is continued on the next page.

Score 4:	 The student made a conceptual error in proving the square.



Geometry – Jan. ’23	 [73]	

Question 35 continued.
Question 35 continued 

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 

 

y

x

Geometry – Jan. ’23 [23]



Geometry – Jan. ’23	 [74]	

Question 35

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]

Geometry – Jan. ’23 [22]

Question 35 is continued on the next page.

Question 35 is continued on the next page.

Score 3:	 The student proved rDUC is a right triangle and located U9. No further correct work 
was shown.
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Question 35 continued.
Question 35 continued 

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 
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Question 35

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]

Geometry – Jan. ’23 [22]

Question 35 is continued on the next page.

Question 35 is continued on the next page.

Score 2:	 The student proved rDUC is a right triangle. No further correct work was shown.
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Question 35 continued.
Question 35 continued 

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 
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Question 35

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]

Geometry – Jan. ’23 [22]

Question 35 is continued on the next page.

Question 35 is continued on the next page.

Score 2:	 The student proved rDUC is a right triangle. No further correct work was shown.
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Question 35 continued.
Question 35 continued 

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 
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x
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Question 35 continued 

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 
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x
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Question 35

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]

Geometry – Jan. ’23 [22]

Question 35 is continued on the next page.

Question 35 is continued on the next page.

Score 1:	 The student wrote an incomplete conclusion in proving the right triangle. No further 
correct work was shown.
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Question 35 continued.
Question 35 continued 

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 

 

y

x
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Question 35

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]
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Question 35 is continued on the next page.

Question 35 is continued on the next page.

Score 1:	 The student located U9. The student did not show enough correct relevant work to  
receive any additional credit.
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Question 35 continued.
Question 35 continued 

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 
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x
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Question 35

35 Given: Triangle DUC with coordinates D(23,21), U(21,8), and C(8,6) 

Prove: nDUC is a right triangle 
[The use of the set of axes on the next page is optional.]

Part IV 

Answer the question in this part. A correct answer will receive 6 credits. Clearly  
indicate the necessary steps, including appropriate formula substitutions, diagrams, graphs, 
charts, etc. Utilize the information provided to determine your answer. Note that diagrams are 
not necessarily drawn to scale. A correct numerical answer with no work shown will receive 
only 1 credit. All answers should be written in pen, except for graphs and drawings, which 
should be done in pencil.   [6]

Geometry – Jan. ’23 [22]

Question 35 is continued on the next page.

Question 35 is continued on the next page.

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

Point U is reflected over DC
___

 to locate its image point, U9, forming quadrilateral DUCU9. 
Prove quadrilateral DUCU9 is a square. 
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x
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