
Name: Date:  

Teacher: Class/Period:   

1) 

2) 



3) 

4) 

5) 



6) 

7) 



8) 

9) 



10) 



11) 

12) 



13) 

14) 

15) 

16) 



17) 

18) 



19) 

20) 



21) 

22) 

23) 

24) 



25) 

26) 



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 

 



!"#"$"%&" '("") #*$ )(" +,-./)01*$"!"

!"#$%&' (( )*+,-.,/-0&1$ !11$112$*3

)40'35-*1 -. ' 65*$

')-%2-$2 3*$4 !" ! #$ " %

'.*5"67%)"$&"5) 3*$4 $ " &" ! '

8*/%)6'.*5" 3*$4 $ # $9 " &:" # "9;

70'+&'3581

')-%2-$2 3*$4 *# - (" < ! '" ! ) " = (> '> -%2 ) -$" &*%?)-%)?> @("$" ( =A

+,-2$-)/& BC,-)/*%

+,-2$-)/& 3*$4,.- " "

/-*58 9$835-*1

1/$&." :" # *;< ! :$ # +;< " , <

8-$-D*.- $ " (:" # *;< ! +

8-$-D*.- " " (:$ # +;< ! *

B../5?" ! " 9 #*&/ :* $ )> +; @("$" ) < " ( < # ' <> &"%)"$ :*>+;

B../5?" ! " 9 #*&/ :*> + $ ); @("$" ) < " ( < # ' <> &"%)"$ :*>+;

E05"$D*.- # " 9 #*&/ :* $ )> +; @("$" ) < " ( < ! ' <> &"%)"$ :*>+;

E05"$D*.- # " 9 #*&/ :*> + $ ); @("$" ) < " ( < ! ' <> &"%)"$ :*>+;

65*$1 '*+ :-5*31

'.*5" & "

F/25*/%) - " >

G/?)-%&" . " :"< # "9;
<
! :$< # $9;

<

$9 ! $<HHHHHHH
<

"9 ! "<HHHHHHH
<

$< # $9HHHHHHH
"< # "9

:" # *;<HHHHHHHH
' <

:$ # +;<HHHHHHHH
( <

:$ # +;<HHHHHHHH
' <

:" # *;<HHHHHHHH
( <

:" # *;<HHHHHHHH
' <

:$ # +;<HHHHHHHH
( <

:$ # +;<HHHHHHHH
' <

:" # *;<HHHHHHHH
( <

#' $ '< # I()HHHHHHHHHHHHHHH
<(

&"%)"$ :*>+;

, " $-2/,?

-J/? *# ?044")$0 " " * K"$)"J :*>+;

2/$"&)$/J $ " + # #*&,? *> + !

-J/? *# ?044")$0 $ " + K"$)"J :*>+;

2/$"&)$/J " " * # #*&,? :* ! > +;

:"9>$9; -%2 :"<>$<; -$" < 5*/%)?A

& " ?.*5"

- " 4/25*/%)

. " 2/?)-%&"

9HHH
I(

9HHH
I(

9HHH
I(

9HHH
I(

)/012034.

!> #> -%2 % -$" &*%?)-%)? @/)( ! -%2 # %*)

D*)( "C,-. )* L"$*A

:"9>$9; /? - 5*/%)A

& " ?.*5"

' " $6/%)"$&"5)



!"#$%&&'(%)*#

!"#$%&'() *%$() +",( ! ! " #

-",./( 0&$(1(#$ $ ! %" #

23,.34&5 0&$(1(#$ & ! % 6 "
'#

78$9%:31(%& +9(31(, ( ; " ) ; ! * ;

+',# )- ."(%# '(/ 0)#"(%#

<%= 3> -"&(# ! !

<%= 3> 23#"&(# ( ; ! ) ; " * ; # ;)* '3# &

.%1*%($%#2 .%3"%#2 '(/ 0)*(4"(5

?1"$9,($"' -(@4(&'( (' ! (6 " A' # 6B+

?1"$9,($"' -(1"(# ,' ! A(6 " ('B

C(3,($1"' -(@4(&'( (' ! (6A"
' # 6B

C(3,($1"' -(1"(# ,' ! =9(1( " 6

23,D"&%$"3&# -./ ! .A-)/B !

7(1,4$%$"3&# -0/ ! 0A-)/B !

0"3$*6-%3%($%2 73%'2 '(/ 8)&*6%

+1"%&:/( & ! )1

7%1%//(/3:1%, & ! )1

+1%.(E3"5 & ! A)6 " );B1

2"1'/( & ! " ;

. ! +

C(&(1%/ 71"#, 2 ! 31

*":9$ 2"1'4/%1 28/"&5(1 2 ! " ;1

781%,"5 2 ! 31

*":9$ 2"1'4/%1 23&( 2 ! " ;1

-.9(1( 2 ! " F
GHH
F

6HH
F

6HH
F

6HH
;

6HH
;

-IHHHHHHH
A- # /BI

-IHHHHHHHHH
A- # /BI /I

(6 # (6"
'

HHHHHHHH
6 # "

'HH
;

#"& .HHHHH
*

#"& 3HHHHH
)

#"& &HHHHH
(

"HH
'

J;KKL D8 ?2+) 0&'M ?// 1":9$# 1(#(1N(5M !" #$%&'(#)#

! ! 5"#$%&'(

" ! 1%$(

# ! $",(

$ ! "&$(1(#$

% ! .1"&'".%/

& ! %,34&$ 3> ,3&(8 %>$(1 # 8(%1#

' ! &4,D(1 3> $",(# "&$(1(#$ "#

'3,.34&5(5 %&&4%//8

( %&5 ) ! /(:# 3> 1":9$ $1"%&:/(

* ! 98.3$(&4#(

(' ! '
$9 $(1,

' ! &4,D(1 3> $9( $(1,

+ ! '3,,3& 5">>(1(&'(

,' ! #4, 3> $9( >"1#$ ' $(1,#

" ! '3,,3& 1%$"3

- ! &4,D(1 3> 3DO('$# "& $9( #($

/ ! &4,D(1 3> 3DO('$# #(/('$(5

& ! %1(%

) ! D%#(

1 ! 9(":9$

" ! 1%5"4#

. ! '"1'4,>(1(&'(

+ ! 5"%,($(1

2 ! N3/4,(

3 ! %1(% 3> D%#(

FM6G

)

(.

&

*

3



Answer Key

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

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



 

Answer: 

No. The product is 
44 6
15 24

− 
 − 

 which is not equal to the sum: 
21 10
3 24

− 
 − − 

. 
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Answer: 
For a matrix to have an inverse, it must meet two conditions.  It must be a square matrix, and 
its determinant must not be 0. 

The determinant of 4 1
3 1

−  = (4)(1)  ( 1)(3) = 7, and its inverse is 
1 1
7 7
3 4
7 7

−
. 

24) 



 

Scoring Criteria: 

 
A 4-point response may include, but is not limited to, the following points: 
 
A. Correct determinant for J: 0 
 
 Correct determinant for K: 24 
 

Appropriate work leading to the answer: 
det 3(4) 2(6) 12 12J = − = −  
det 6(2) ( 3)(4) 12 12K = − − = +  
 

B. Agreement with Cara: No 
 

Explanation of decision: A matrix has an inverse only when the determinant of that 
matrix is not equal to zero. Since the determinant of J is zero, J does not have an 
inverse. Since K has a determinant of 24 (which is not equal to zero), then K does have 
an inverse. 
 

C. Correct inverse: 1

1 1
12 8

1 1
6 4

K −

−

 
 =
 
  

 

 
Appropriate work leading to the answer: 

6 3 1 0

4 2 0 1

a b
c d

−     
=     

     
 

 
6 3 6 3 1 0

4 2 4 2 0 1

a c b d
a c b d

− −   
=   + +     

 
6 3 1

4 2 0

a c
a c

− =
 + =

 and  
6 3 0

4 2 1

b d
b d

− =
 + =

 

 
6 3 1

2 0

a c
a c

− =
 + =

 and  
2 0

4 2 1

b d
b d

− =
 + =

 

 

3

6 3 1 6 3 1

2 0 6 3 0

12 1

a c a c

a c a c
a

×

− = − =

+ = + =
=

   

 
and  
 

22 0 4 2 0

4 2 1 4 2 1

8 1

b d b d
b d b d

b

×− = − =
+ = + =

=
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1

12
a =  and 1

8
b =  

( )1
12

2 0c+ =  and ( )1
8

2 0d− =  

1
6

0c+ =  and 1
4

0d− =  

1
6

c = −  and 1
4

d =  

 
OR 
 

  
  
  

−    −     

 
= = − 

1 12 3
1 12 824 24

24 4 6 1 1
24 24 6 4

2 3

4 6
  

 

Explanation of how the inverse was found: I multiplied K by 
a b
c d
 
 
 

 and set the 

product equal to the identity matrix. Then, I formed 2 systems of equations by setting 
corresponding elements of the matrices equal. I formed the systems by keeping the 
equations with the same variables in one system. I divided through by 2 in the equations 
that are equal to 0 to simplify the calculations. Then, I used elimination to solve the 
systems of equations. I had to multiply one equation by 3 to cancel −3c and 3c so that I 
could solve for a. I had to multiply another equation by 2 to cancel −2d and 2d so that I 
could solve for b. I substituted a and b back into the simplified equations that were equal 
to 0 and solved for c and d. 
 
OR 
 

I used 
1

det

d b
K c a

− 
 − 

, substituted my values from matrix K, and simplified. 

 
 



 

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 matrix: 
6 3 5

1 1 5
G

− 
=  
 

 

 
Appropriate work leading to the answer: 

2 0 4 4 3 1

1 3 0 2 4 5

a b c
d e f

− −     
+ =     

       

 
4 3 1 2 0 4

2 4 5 1 3 0

a b c
d e f

− −     
= −     

       

 
4 ( 2) 3 0 1 4

2  1  4 3 5 0

a b c
d e f

− − − − −   
=   − − −   

 

 
B. Correct product for H • K: The matrix product cannot be computed. 
 

Explanation of why the expression cannot be computed: Matrix H is a 2 3×  matrix 
and matrix K is a 2 2×  matrix. The expression H • K cannot be computed because the 
inner dimensions of the product are not equal: × ×(2 3)(2 2) ; 3 2≠ . If I try to multiply H 
by K, I will run out of elements in the columns of K before I use all the elements in the 
rows of H. 
 

C. Correct product of K  J: 
4 8 10

14 23 24

− − − 
 
 

 

 
Appropriate work leading to the answer: 

0 2 4 3 1 0(4) ( 2)(2) 0(3) ( 2)(4) 0( 1) ( 2)(5)

1 5 2 4 5 1(4) 5(2) 1(3) 5(4) 1( 1) 5(5)

− − + − + − − + −     
=     + + − +     

 

 
Explanation of the approach used to find the answer: I multiplied the matrices 
together by multiplying across the rows of the first matrix and down the columns of the 
second matrix. 
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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. 
 


