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

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



 

Scoring Criteria: 

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

A. Domain of the graph of the parabola: All real numbers or (– ∞ , ∞ )

Explanation of how the domain was found: This function is defined for all real 
numbers. A quadratic function does not involve roots or rational expressions with 
variables in the denominator; therefore, there are no restrictions on the value for x. This 
makes the domain of f(x) all real numbers. 
 
OR 
 
Looking at the graph, one can see that the parabola continues to expand horizontally, 
suggesting that any value of x will have a corresponding y-value. Therefore, x can be 
any real number. 
 
Range of the graph of the parabola: All real numbers less than or equal to 1, y ≤  1, or 
(– ∞ , 1] 
 
Explanation of how the range was found: Since this parabola opens downward, the 
vertex, (4,1), is a maximum for the graph. Therefore, the range is all real numbers equal 
to or less than 1. 
 
OR 
 
Looking at the graph, one can see that all y-coordinates for points on the graph are less 
than or equal to 1. 

B. Correct equation in vertex form: y = 8(x  4)2 + 1

Appropriate algebraic work: 
y = a(x–h)2 + k
y = a(x–4)2 + 1
7 = a(3  4)2 + 1 
7 = a( 1)2 + 1 
7 = a + 1 
8 = a 

 
Using substitution, the equation becomes: y = –8(x–4)2 + 1 

 
Explanation of how the points were used to determine the equation: The vertex 
(4,1) and a point on the parabola (3,–7) are given. Unknowns h and k in the vertex form 
for the equation of the parabola correspond to the coordinates of the vertex of the 
parabola. Since the vertex is identified on the graph, I know h = 4 and k =1. The graph 
itself represents solutions to the equation, which means that the additional point 
identified on the graph is a solution. Therefore, I can substitute 3 for x and –7 for y. 
Given the values for h, k, x, and y, I can substitute them into the equation for the 
parabola and solve for a. Finally, I use the value a, h, k, to write the equation for the 
parabola in vertex form. 
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Note: A student could also use symmetry of parabola to locate the point (5,–7). Using 
the 3 known points (4,1), (3,–7), and (5,–7), the students could write 3 equations with 3 
unknowns (a, h, and k). This system could then be solved for the unknowns, allowing 
the students to write the equation of the parabola. 
 

C. Additional transformation: Shift up 1 unit

Explanation of how the answer was found: After reflecting f(x) across the x-axis, the 
graph would be a parabola that opens up with a vertex at (4,–1). This function has 
2 zeros (or roots) because the graph intersects the x-axis at 2 different points. Since 
g(x) is supposed to be a quadratic function with 1 real root, the graph can only intersect 
the x-axis at 1 point. This means that the vertex must be on the x-axis. If you shift the 
entire function up 1 unit, the vertex will be (4,0), which is on the x-axis. Therefore, to 
obtain g(x) after the reflection, you have to shift the function up 1 unit. 
 
Note: Although not required, a student may also include sketches of the transformations 
to aid in the explanation. 
 
Note: Since g(x) is identified as a function in the task, transformations that lead to a 
horizontally oriented parabola are not appropriate for this portion of the response. 



 

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. Description of the transformations that could occur to the graph of f(x) = x2 to get 
g(x): I shifted the graph left 3 units. I reflected the graph across the x-axis. Then, I 
shifted the graph up 1 unit. 
 

B. Correct graph:

2

–2

–4

–6

–8

–10

O
x

y

−4 −2 2−6

(−4,0)
(−3,1)

(−2,0)

(−1,−3)

(0,−8)

 

Appropriate work needed to find the answer: 

 
 

2 2( 6) ( 6 3) 1 ( 3) 1 9 1 8g − = − − + + = − − + = − + = −  
2 2( 5) ( 5 3) 1 ( 2) 1 4 1 3g − = − − + + = − − + = − + = −  

 
2 2( 4) ( 4 3) 1 ( 1) 1 1 1 0g − = − − + + = − − + = − + =  
2 2( 3) ( 3 3) 1 (0) 1 0 1 1g − = − − + + = − + = + =  
2 2( 2) ( 2 3) 1 (1) 1 1 1 0g − = − − + + = − + = − + =  

2 2( 1) ( 1 3) 1 (2) 1 4 1 3g − = − − + + = − + = − + = −  
2 2(0) (0 3) 1 (3) 1 9 1 8g = − + + = − + = − + = −  
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C. Correct domain of g(x): All real numbers
Correct range of g(x): 1y ≤

Explanation of how the answers were determined: The domain is all real numbers 
because any number can be substituted in for x in ( )g x . The range is 1y ≤  because 

( )g x  is a parabola with the vertex at ( 3,1). Since the parabola opens downward, the 
range will be all numbers less than or equal to the y-value of the vertex.



 

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 center: (2, 3)

Correct radius: 8 

Explanation of how the answer was determined: To find the center, I took the 
expressions inside each set of parentheses and solved for the variable 
( 2 0 2x x− = =  and 3 0 3y y+ = = − ). To find the radius, I took the square root of 
64. 
 
OR 
 
The standard form of an equation of a circle is 2 2 2( ) ( )x h y k r− + − = , where (h,k) is the 
center and r is the radius. 
 

B. Determination if Sandy was correct: No, the point is not on the circle. 
 

Appropriate work needed to make the decision: 
2 2 2 2( 2 2) ( 10 3) ( 4) ( 7) 16 49 65− − + − + = − + − = + = ; 65 64≠  

 
Explanation of how your decision was made: I substituted 2 for x and 10 for y in 
the left-hand side of the equation for the circle. I evaluated the expression and obtained 
65. Since 65 is not equal to 64, then the point ( 2, 10) is not on the circle.
 

C. Correct graph:

 

Explanation of the procedure used to graph the circle: I graphed the center of the 
circle at (2, 3). I then used the radius to find 4 points on the circle by moving up 8 units 
to (2,5), down 8 units to (2, 11), right 8 units to (10, 3), and left 8 units to ( 6, 3). 
Then, I connected the points to form a circle. 
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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 equation: 2 2( 2) ( 1) 16x y− + + =

Appropriate work needed to find the answer:  
2 24 2 11 0x x y y− + + − =  
2 24 2 11x x y y− + + =  

( ) ( )
2 24

2
: 2 4x − = − =  

( ) ( )
2 22

2
: 1 1y = =  

2 24 4 2 1 11 4 1x x y y− + + + + = + +  
2 2( 2) ( 1) 16x y− + + =  

 
Explanation of the approach used to find the answer: I collected the x terms and the 
y terms. I added 11 to both sides of the equation, and completed the square for x and y. 
I used the following steps: I took half of the coefficient on the linear term. I squared 
those numbers and added both of them to both sides of the equation. I wrote the 
expression on the left-hand side as 2 perfect square trinomials. 

B. Correct center: (2, 1)

Explanation of how the answer was determined: I took the expressions inside each 
set of parentheses and solved for the variable to find each coordinate ( 2 0 2x x− = =  
and 1 0 1y y+ = = − ). 

OR 
 
The standard form of an equation of a circle is 2 2 2( ) ( )x h y k r− + − = , where (h,k) is the 
center. 
 

C. Correct x-coordinates: 2 2 3x = ±

Appropriate work needed to find the answer:  
1 2 3− − = −  

2 2( 2) ( 3 1) 16x − + − + =  
2 2( 2) ( 2) 16x − + − =  
2( 2) 4 16x − + =  
2( 2) 12x − =  

2 12x − = ±  
2 2 3x − = ±  

 
Explanation of the approach used to find the answer: I subtracted 2 from 1 to get 

3 to get the new y-coordinate. I substituted 3 for y in the standard-form equation. I 
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simplified the expression. I took the square root of both sides of the equation, simplified 
the radical, and added 2 to both sides of the equation.



 

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. 
 


