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Please use the space below to write your response(s) to the writing assignment provided by your 

teacher.  If there are multiple tasks to the question, please clearly label the number or letter of each 

task in the column to the left of your answers.  If you need additional pages for your response, your 
teacher can provide them. 

 

Please write the name of the writing assignment here: _____________________________________ 
 

Task 
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Answer Key

1) A
2) D
3) C
4) A
5) B
6) C
7) A
8) D
9) B

10) D
11) A
12) C
13) C
14) D
15) D
16) A
17) B
18) A
19) C
20) A
21) D
22) A
23) D
24) B
25) D
26) A
27) A
28) B



 

Scoring Criteria: 

 
A 4-point response may include, but is not limited to, the following points: 
 
Correct additional zeros: 0, 2 13±  
 
Appropriate work needed to find the answer: 

4 2 3( ) 25 36 ( 25 36)f x x x x x x x= − − = − −  
− − −

−
− −

4 1 0 25 36

4 16 36

1 4 9 0

 

2 4 9 0x x− − =  
2( 4) ( 4) 4(1)( 9) 4 16 36 4 52 4 2 13

2 13
2(1) 2 2 2

x − − ± − − − ± + ± ±= = = = = ±  

 
Note: An examinee could also use polynomial long division instead of synthetic division to find 
the answer. 
 
Explanation of the approach used to find the answer: First, I factored out an x. That gave 
me 0x =  as a zero of the function. Since ( )−4,0  is an x-intercept of the graph of the function, 

4x = −  is a zero of the function. Since 4x = −  is a zero of the function, I used synthetic division 

to find 
3 25 36

4

x x
x

− −
+

. I put in 0 for the coefficient of the x2 term in the synthetic division 

process. Performing synthetic division told me that 
3

225 36
4 9

4

x x x x
x

− − = − −
+

. Then, I used 

the quadratic formula to find the remaining zeros. 
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Rubric: 
 
4 A response at this level provides evidence of thorough knowledge and 

understanding of the subject matter. 
• The response addresses all parts of the question or problem correctly. 
• The response demonstrates efficient and accurate use of appropriate procedures. 
• The explanation of strategies used in the response shows evidence of a good 

understanding of mathematical concepts and principles, and it does not contain any 
misconceptions. 

• The explanation in the response is clear and coherent. 
 
3 A response at this level provides evidence of competent knowledge and 

understanding of the subject matter. 
• The response addresses most parts of the question or problem correctly. 
• The response includes some minor errors but generally uses appropriate procedures 

accurately. 
• The explanation of strategies used in the response shows some evidence of a good 

understanding of mathematical concepts and principles, and it contains few, if any, 
misconceptions. 

• The explanation in the response is mostly clear and coherent. 
 
2 A response at this level provides evidence of a basic knowledge and 

understanding of the subject matter. 
• The response addresses some parts of the question or problem correctly. 
• The response includes a number of errors but demonstrates some use of 

appropriate procedures. 
• The explanation of strategies used in the response shows a little evidence of 

understanding of mathematical concepts and principles, but it may contain some 
evidence of misconceptions. 

• The explanation in the response is partially clear, but some parts may be difficult to 
understand. 

 
1 A response at this level provides evidence of minimal knowledge and 

understanding of the subject matter. 
• The response addresses a few parts of the problem correctly, but the response is 

mostly incorrect.  
• The response includes inappropriate procedures or simple manipulations that show 

little or no understanding of correct procedures. 
• The explanation of strategies used in the response shows little or no evidence of 

understanding of mathematical concepts and principles, and it may contain evidence 
of significant misconceptions. 

• Many parts of the explanation are difficult to understand. 
 
0 A response at this level is not scorable. The response is off-topic, blank, hostile, or 

otherwise not scorable. 
 



 

Scoring Criteria:  
 
A 4-point response may include, but is not limited to, the following points: 
 
A. Correct number of distinct real roots for each graph:  

Graph 1: 1 distinct real root 
Graph 2: 4 distinct real roots 
Graph 3: 3 distinct real roots 
 
Explanation of how the information shown in the graph proves this: 
I examined each graph and looked at how many times it intersected with the x-axis. The 
number of times that each graph touches the x-axis gives the number of distinct real 
roots. Graph 1 intersected the x-axis 1 time. Graph 2 intersected the x-axis 4 times. 
Graph 3 intersected the x-axis 3 times. 
 

B. Correct numbers of real and non-real roots:  
Graph 1: 1 real root and 4 non-real roots 
Graph 2: 5 real roots 
Graph 3: 3 real roots and 2 non-real roots 
 
Explanation of how the information shown in the graph proves this: 
Graph 1 has 1 distinct real root. There can only be an even number of non-real roots, so 
Graph 1 must have 4 non-real roots.  
 
Graph 2 has 4 distinct real roots. The graph intersects the x-axis 4 times, but one of the 
positive x-intercepts intersects but does not cross the x-axis, which means it is a double 
root. That means there are 5 real roots and 0 non-real roots. 
 
Graph 3 crosses the x-axis 3 times and has no double roots, so there must be 3 real 
roots and 2 non-real roots. 
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Rubric: 
 
4 A response at this level provides evidence of thorough knowledge and 

understanding of the subject matter. 
• The response addresses all parts of the question or problem correctly. 
• The response demonstrates efficient and accurate use of appropriate procedures. 
• The explanation of strategies used in the response shows evidence of a good 

understanding of mathematical concepts and principles, and it does not contain any 
misconceptions. 

• The explanation in the response is clear and coherent. 
 
3 A response at this level provides evidence of competent knowledge and 

understanding of the subject matter. 
• The response addresses most parts of the question or problem correctly. 
• The response includes some minor errors but generally uses appropriate procedures 

accurately. 
• The explanation of strategies used in the response shows some evidence of a good 

understanding of mathematical concepts and principles, and it contains few, if any, 
misconceptions. 

• The explanation in the response is mostly clear and coherent. 
 
2 A response at this level provides evidence of a basic knowledge and 

understanding of the subject matter. 
• The response addresses some parts of the question or problem correctly. 
• The response includes a number of errors but demonstrates some use of 

appropriate procedures. 
• The explanation of strategies used in the response shows a little evidence of 

understanding of mathematical concepts and principles, but it may contain some 
evidence of misconceptions. 

• The explanation in the response is partially clear, but some parts may be difficult to 
understand. 

 
1 A response at this level provides evidence of minimal knowledge and 

understanding of the subject matter. 
• The response addresses a few parts of the problem correctly, but the response is 

mostly incorrect.  
• The response includes inappropriate procedures or simple manipulations that show 

little or no understanding of correct procedures. 
• The explanation of strategies used in the response shows little or no evidence of 

understanding of mathematical concepts and principles, and it may contain evidence 
of significant misconceptions. 

• Many parts of the explanation are difficult to understand. 
 
0 A response at this level is not scorable. The response is off-topic, blank, hostile, or 

otherwise not scorable. 
 



 

Scoring Criteria: 

A 4-point response may include, but is not limited to, the following points: 

A. Correct zeros: 8.8x ≈ −  and 11.1x ≈
 

Explanation of how the answer was found: I used the zero function on my calculator. 
For the zeros of the graph, I put the cursor to the left of the zero for the lower bound and 
to the right of the zero for the upper bound and then let the calculator find the zero. 

B. Correct minimum: ( 2.8,215.7)

 Correct maxima: ( 6.8,723.3) and (7.3,6279.6)  
 

Explanation of how the answer was found: I used the minimum and maximum 
functions on my calculator. I moved the lower bound and upper bound such that they 
were on either side of the minimum or maxima. (I thought of a vertical line running 
through the points representing the lower and upper bounds and the minimum and 
maxima.) 

C. Correct range: ( ], 6279.6−∞
 

Explanation of how the answer was found: I used the highest maximum as the 
highest value on the graph. Therefore, the range was all numbers less than or equal to 
that maximum value.

D. Correct graph: 

 

Correct viewing window: [ ] [ ]15,15  by 8000, 8000− −
 
Explanation of why the viewing window was chosen: I chose a viewing window that 
contained both zeros ( 8.8 and 11.1) for the x-coordinates and that contained the 
minimum and highest maximum (215.7 and 6279.6) for the y-coordinates. I decided I 
should go below the x-axis for the graph, rather than just going a little below the 
minimum so that the graph would be clearly identified in relation to the origin. 
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Note: Any viewing window that contains the zeros for the x-coordinates and the 
minimum and the highest maximum for the y-coordinates would be acceptable. The 
viewing window should go at least a little outside these values though, as cutting it off 
precisely at the given values would not show a good image of the whole graph. 



 

Rubric: 
 
4 A response at this level provides evidence of thorough knowledge and 

understanding of the subject matter. 
• The response addresses all parts of the question or problem correctly. 
• The response demonstrates efficient and accurate use of appropriate procedures. 
• The explanation of strategies used in the response shows evidence of a good 

understanding of mathematical concepts and principles, and it does not contain any 
misconceptions. 

• The explanation in the response is clear and coherent. 
 
3 A response at this level provides evidence of competent knowledge and 

understanding of the subject matter. 
• The response addresses most parts of the question or problem correctly. 
• The response includes some minor errors but generally uses appropriate procedures 

accurately. 
• The explanation of strategies used in the response shows some evidence of a good 

understanding of mathematical concepts and principles, and it contains few, if any, 
misconceptions. 

• The explanation in the response is mostly clear and coherent. 
 
2 A response at this level provides evidence of a basic knowledge and 

understanding of the subject matter. 
• The response addresses some parts of the question or problem correctly. 
• The response includes a number of errors but demonstrates some use of 

appropriate procedures. 
• The explanation of strategies used in the response shows a little evidence of 

understanding of mathematical concepts and principles, but it may contain some 
evidence of misconceptions. 

• The explanation in the response is partially clear, but some parts may be difficult to 
understand. 

 
1 A response at this level provides evidence of minimal knowledge and 

understanding of the subject matter. 
• The response addresses a few parts of the problem correctly, but the response is 

mostly incorrect.  
• The response includes inappropriate procedures or simple manipulations that show 

little or no understanding of correct procedures. 
• The explanation of strategies used in the response shows little or no evidence of 

understanding of mathematical concepts and principles, and it may contain evidence 
of significant misconceptions. 

• Many parts of the explanation are difficult to understand. 
 
0 A response at this level is not scorable. The response is off-topic, blank, hostile, or 

otherwise not scorable. 
 


