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Scoring Instructions: 08/01/16, Math Geometry FAIM 2016 Form 1-A 

 

3. Carol has drawn line  as shown. 

 
  

 

Scoring Instructions: 

Parallel lines (parallel is also acceptable) 

 
6. Mrs. Kennsington is in charge of designing the plans for the new community garden 

being built in her town. She designs the garden in the shape of a trapezoid and plots 
her plans on a coordinate grid with vertices at P(-3, 6), Q(-6, 6), R(-9, 1), S(-3, 1). 

Part A. If each unit on the grid represents 1 foot, how many feet of fencing are 
required to put a fence around the garden? Round your answer to the nearest 
hundredth of a foot. 

Part B. What is the area of the community garden? Show your work. 

Use words and/or numbers to show your work. 
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Scoring Instructions: 
Rubric: 

2 Work demonstrates a clear and complete understanding of the 
mathematical concepts and/or procedures required by the task. 
Appropriate strategy is shown with clear and complete explanations 
and interpretations. 

1 Response demonstrates a partial understanding of the 
mathematical concepts and/or procedures. Appropriate strategy is 
shown, but explanation or interpretation has minor flaws. 
OR 
Response is incorrect because of calculation errors. Work and 
strategy indicate a clear understanding of the mathematical 
concepts and/or procedures required by the task. 

0 Response is irrelevant, inappropriate, or not provided. 

SCORING EXEMPLAR 

Maximum Points—2 

Part A – 1 point 
• Perimeter of 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝑃𝑃𝑃𝑃 + 𝑄𝑄𝑄𝑄 + 𝑅𝑅𝑅𝑅 + 𝑆𝑆𝑆𝑆 
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So, to fence all four sides of the garden, approximately 19.83 feet 
of fencing will be required.  

or equivalent work 

Part B – 1 point 

• Area of trapezoid 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 1
2

(𝑃𝑃𝑃𝑃 + 𝑅𝑅𝑅𝑅) × 𝑃𝑃𝑃𝑃 

=
1
2

(3 + 6) × 5 

=
1
2

(9) × 5 

=
45
2

 

 or equivalent work 

 

8. Two triangles, with vertices at P(-3, 2), Q(-7, 3), and R(-2, 5) and at  
S(5, 5), T(3, 0), and U(2, 4) are drawn in the standard xycoordinate plane. 
 
Part A: Is there a set of rigid motions under which the image of ∆𝑃𝑃𝑃𝑃𝑃𝑃 is transformed 
onto ∆𝑈𝑈𝑈𝑈𝑈𝑈? If so, describe the rigid motions. If not, explain why such a set of rigid 
motions is impossible. 

Part B: What is the relationship between the two given triangles? Support your 
answer with precise mathematical evidence. 
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Scoring Instructions: 
Rubric: 

2 Work demonstrates a clear and complete understanding of the 
mathematical concepts and/or procedures required by the task. 
Appropriate strategy is shown with clear and complete explanations 
and interpretations. 

1 Response demonstrates a partial understanding of the 
mathematical concepts and/or procedures. Appropriate strategy is 
shown, but explanation or interpretation has minor flaws. 
OR 
Response is incorrect because of calculation errors. Work and 
strategy indicate a clear understanding of the mathematical 
concepts and/or procedures required by the task. 

1 Response is irrelevant, inappropriate, or not provided. 

Part A – 1 point 
Yes 

NOTE: Particular sequences of the set of rigid motions will vary. 

Sample Responses: 
Rotate ∆𝑃𝑃𝑃𝑃𝑃𝑃 90 degrees clockwise with center of rotation at the origin and 
then reflect the triangle over the horizontal line 𝑦𝑦 = 3.5. 
OR 

Reflect across the line 𝑦𝑦 = 𝑥𝑥 and then translate the triangle up 7 units.  
or similar appropriate response. 

Part B – 1 point 
Because there is a set of rigid motions that map one triangle to the other, 
the two triangles are congruent. 

or similar appropriate response. 

 

11.  A rhombus is drawn in the standard xycoordinate plane. The line 2𝑥𝑥 + 𝑦𝑦 = 4 includes 
one of the rhombus' diagonals. What is the slope of the other diagonal? 
Scoring Instructions: 

0.5 

OR equivalent 

 

13.  Sebastian is fencing in a rectangular pasture by a river for his horses. The river will 
serve as the boundary for one side of the pasture. 
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Sebastian has a total of 240 yards of fence for the other three sides. 

Part A. 

Draw a model of the pasture. Label the length along the river l and the width w. 

Part B. 

Write an equation to represent the amount of fence that Sebastian will need to 
enclose the pasture in terms of l and w. (Remember that he only needs to use fence 
for three sides.) Be sure to consider the constraint of the number of yards of fence 
that Sebastian has when you write the equation. 

Part C. 

Write an equation in terms of w to represent the area of the pasture in square yards.  
Show how you derived the equation. 

Part D. 

What is the greatest area, in square yards, that Sebastian can fence in? Show your 
work. 
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Scoring Instructions: 

4 Work demonstrates a clear and complete understanding of the 
mathematical concepts and/or procedures required by the task. 
Appropriate strategy is shown with clear and complete explanations 
and interpretations. 

3 Work demonstrates a clear understanding of the mathematical 
concepts and/or procedures but is not complete. Appropriate 
strategy is shown, but explanation or interpretation has minor 
flaws. 

 OR 
 Response is incorrect because of calculation errors. Work and 

strategy indicate a clear demonstration of the problem. 

2 Response demonstrates a partial understanding of the 
mathematical concepts and/or procedures. Appropriate strategy is 
shown, but explanation or interpretation has minor flaws. 

1 Response shows minimal understanding of the mathematical 
concepts and/or procedures or provides no explanation or 
interpretation for the solution or shows major flaws. 

0 Response is irrelevant, inappropriate, or not provided. 

Part A – 1 point 
Student draws a model of the pasture with length labeled l and the width 
labeled w 

Part B – 1 point 
Student writes an equation setting the three sides of the pasture in terms 
of l and w equal to 240 yards. 

Sample work 

𝑙𝑙 + 2𝑤𝑤 = 240 

or equivalent work 

Part C – 1 point 

Student writes an equation to represent the area of the pasture in terms 
of w. 

Sample work 

𝑙𝑙 + 2𝑤𝑤 = 240 

𝑙𝑙 = 240 − 2𝑤𝑤 

Area = 𝑙𝑙 ∙ 𝑤𝑤 

Area = (240− 2𝑤𝑤) ∙ 𝑤𝑤 



 
Page 7 of 12 

Math Geometry FAIM 2016 Form 1-A  

 

Area = −2𝑤𝑤2 + 240𝑤𝑤 

or equivalent work 

Part D – 1 point 

There are several methods of finding the maximum area. For example: 

The area equation in Part C is a quadratic equation in w. A student can 
find the maximum of the area by finding the vertex of the equation and 
uses the w value of 60 to find l (240 − 2(60) = 120) and calculate a 
maximum area of 60(120) = 7200 square yards. 

 

17. Point R divides a line segment with endpoints P(4, 5) and Q(10, 14) in the ratio such 
that PR:RQ=1:2. What are the coordinates of point R? 
Scoring Instructions: 

(6, 8) 

 

18. Use the figure below to answer the following questions. 

 

Part A. Transform ∆𝐴𝐴𝐴𝐴𝐴𝐴 into ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′ by translating each segment of the triangle 9 
units to the right and down 7 units. Examine the triangles. Is ∆𝐴𝐴𝐴𝐴𝐴𝐴 ≅ ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′? Explain 
your answer using congruence criteria for triangles. 
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Part B. Transform 𝐴𝐴𝐴𝐴 to 𝐴𝐴′𝐵𝐵′,𝐴𝐴𝐴𝐴 to 𝐴𝐴′𝐶𝐶′ and ∠𝐵𝐵𝐵𝐵𝐵𝐵 to ∠𝐵𝐵′𝐴𝐴′𝐶𝐶′ by rotating both segments 
and the angles 90° clockwise about the origin. Then, draw a segment connecting the 
points 𝐵𝐵′ and 𝐶𝐶′ to create ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′ that is different from the one in Part A. Examine the 
triangles in this part only. Is ∆𝐴𝐴𝐴𝐴𝐴𝐴 ≅ ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′? Explain your answer using congruence 
criteria for triangles. 

 

Part C. Transform 𝐴𝐴𝐴𝐴 to 𝐴𝐴′𝐶𝐶′, ∠𝐵𝐵𝐵𝐵𝐵𝐵 to ∠𝐵𝐵′𝐴𝐴′𝐶𝐶′, and ∠𝐴𝐴𝐴𝐴𝐴𝐴 to ∠𝐴𝐴′𝐶𝐶′𝐵𝐵′ by reflecting the 
segment and each angle across the x-axis. Then, extend 𝐴𝐴′𝐵𝐵′ and 𝐶𝐶′𝐵𝐵′ until they 
intersect to create ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′ that is different from those in the previous parts. Examine 
the triangles. Is ∆𝐴𝐴𝐴𝐴𝐴𝐴 ≅ ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′? Explain your answer using congruence criteria for 
triangles. 
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Part D. Based on the results of parts A, B, and C, describe how the rigid motion 
translations, rotations and reflections of side lengths, and angle measures affect 
triangle congruence. 
 
Use words and/or numbers to show your work. 
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Scoring Rubric: 

4 Work demonstrates a clear and complete understanding of the mathematical 
concepts and/or procedures required by the task. Appropriate strategy is shown 
with clear and complete explanations and interpretations. 

3 Work demonstrates a clear understanding of the mathematical concepts and/or 
procedures but is not complete. Appropriate strategy is shown, but explanation or 
interpretation has minor flaws. 

 OR 
 Response is incorrect because of calculation errors. Work and strategy indicate a 

clear demonstration of the problem. 
2 Response demonstrates a partial understanding of the mathematical concepts 

and/or procedures. Appropriate strategy is shown, but explanation or 
interpretation has minor flaws. 

1 Response shows minimal understanding of the mathematical concepts and/or 
procedures or provides no explanation or interpretation for the solution or shows 
major flaws. 

0 Response is irrelevant, inappropriate, or not provided. 

SCORING EXEMPLAR 
Maximum Points—4 

Part A – 1 point 

 
∆𝐴𝐴𝐴𝐴𝐴𝐴 is congruent to ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′ by SSS congruency. Since the sides of the triangle were 
translated, their lengths were preserved. Therefore, all three sides of ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′ are the 
same length as all three sides of ∆𝐴𝐴𝐴𝐴𝐴𝐴. 

 or equivalent explanation 

Part B – 1 point 
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∆𝐴𝐴𝐴𝐴𝐴𝐴 is congruent to ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′ by SAS congruency. Since the sides of the triangle were 
rotated, their lengths were preserved. Similarly, since the included angle was also 
rotated, its angle measure was preserved. Therefore, two sides and the included 
angle of ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′ were the same length and angle measure, respectively, as two sides 
and the included angle of ∆𝐴𝐴𝐴𝐴𝐴𝐴. 

 or equivalent explanation 

Part C – 1 point 

 
∆𝐴𝐴𝐴𝐴𝐴𝐴 is congruent to ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′ by ASA congruency. Since the two angles of the 
triangle were reflected across the x-axis, their angle measures were preserved. 
Similarly, since the included side was also reflected across the x-axis, its length 
was preserved. Therefore, two angles and the included sides of ∆𝐴𝐴′𝐵𝐵′𝐶𝐶′ were the 
same angle measure and length, respectively, as two angles and the included side 
of ∆𝐴𝐴𝐴𝐴𝐴𝐴. 
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or equivalent explanation 

Part D – 1 point 

• Based on the results of parts A, B, and C, it can be seen that when the sides of a 
triangle are translated, rotated or reflected, each side length is preserved. 
Similarly, when the angles of a triangle are translated, rotated or reflected, each 
angle measure is also preserved. Therefore, a triangle is congruent to its image 
after a rigid motion transformation. 

or equivalent explanation 
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