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Math 1390 — Test #3A 	 Score: 	  
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Ql: A trucking firm wants to purchase 10 trucks that will provide exactly 28 tons of additional shipping capacity. A 

model A truck holds 2 tons, a model B truck holds 3 tons, and a model C truck holds 5 tons. How many trucks 

of each model should the company purchase to provide the additional shipping capacity? 

A. If x1 , x2  and x3  represent the number of model A, B and C trucks, respectively, set up the system of linear 
equations and the augmented matrix that are used to solve this problem. 

+ X2 k 3 	 I 

4-  3 )Z2. 	 5)4.3 	 2 s 

B. When the correct matrix for the problem is row-reduced we get the matrix below. Introduce a 

parameter t to write the possible solutions of the problem. Recognizing that we are talking about the 
number of trucks, list the possible values of t. 

1- 1 0 —2  1  21 
[0 1 	 3 I 81 

3 	
co-fe 3 = 2 S.  

X3 = 	 Y.;   where t can equal  	 =  CD) I 2_ 
• w hole- #  

C. If the purchase prices (in thousands of $) of the truck models A, B and C are 20, 40, and 50, respectively, 
what is the total cost of the trucks when t = 1 ? 

X  , 	 44, 	 x.2.= s 1
X 3 	 ) 

cwt C. =- 	 0 	 3. 44- 	 4- 5-0  x  3  

C=  Zo  C  +- 4 0 (  5)  4- So  Ci) 

+ 2_0  o +- so 

= 3 3 	 e.7-r- B 3 0.

000  

15 

a 

a o 
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Q2: A company makes three chocolate candies: cherry, almond, and raisin. Matrix A gives the number of units of 
each ingredient, sugar, chocolate and milk, in a batch of each type of candy. Matrix B gives the cost of one 
unit of each ingredient, in dollars, from suppliers X and Y. 

sugar choc milk 	 X 	 Y 

A= 
cherry 
almond 
raisin 

4 

ff 5 
3 

6 
3 
3 

1 
1 
1 

B= 
sugar 
choc 
milk 

 3 
3 
2 

2 
4 
2  

32 
A. The product of A and B is the matrix C = 26 

20 

(Circle one answer) What does the 34 in this matrix represent? 

Using supplier Y: 

1. the total cost of sugar in making one batch of each candy 

2. the total cost of chocolate in making one batch of each candy 

3. the total cost of milk in making one batch of each candy 

the total cost of all ingredients for making one batch of cherry candy 

5. the total cost of all ingredients for making one batch of almond candy 

6. the total cost of all ingredients for making one batch of raisin candy 

Use the matrices C and D — G to answer the following questions. 

C = 
32 
26 
20 

XP, 
34 
24 
20 

 i 
D = [1. 1] E= [1 

x3 
1 1] F = 

2.)(1 

r i l 
-6x I 

1 1  G 
 =[

1  
1 

B. Which two of the following multiplications of the matrix C are legal? Circle your answers. 

FC GC CD CE 	 CG 

C. If we want to use a matrix multiplication to find the total sum of the elements of each column in 

matrix C, which matrix multiplication that you circled above should be used? answer:  EC.  

64)I 
24 
20 

DC 

10 



1.T(R - S) -1 	 2. 
R - S 

T 

12 12 
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Q3: A. Circle: Solve for the matrix X in the matrix equation RX = SX + T. X = 

(R S) -1  T 4. 
I 
	 T

RS 	
5. T(I - RS) -1  6. (I - RSI 1  T   

 

(2 - 	 x 	 T 	 (R-s)-- 1  (rz  -s)x 	 1--) X (12-s)-  

B. Solve the matrix equation for the matrix X: AX + 3 0  = [ a , 	 if A -1  = [42  3
11 

 

Note : Complete all operations. The parameter a will be in your answer. 

L22- 3 C. --0,5:3 Ax+3[ 20 ]= na i 	 7-> A - 14 x = 

qt3=Licti 	 — 
Pfx 
141 [-_13 

An economy is based on three sectors, coal (C), oil (0) and transportation (T). 
• Production of $1 of coal requires inputs from each sector: $0.15 from C and $0.40 from both 0 &T 

• Production of $1 of oil requires inputs from only two sectors: $0.20 from 0 and $0.30 from T. 

• Production of $1 of transportation requires inputs from each sector: $0.10 from C & 0 and $0.35 from T. 

Find the total output for each sector that satisfies a final demand of $30 billion for C, $20 billion for 0 and 
$40 billion for T. 

12 12 12 

A. What does the variable x 1  represent? x 1  =   +7)1-nD. tz,, p q(1.,02.47) 	 bow, vn -Iarrak 	 jiaAJ- 

J2./y_44.4-nar2. davriovit'  • 

B. The matrix equation for the set-up is X = MX + D and the solution is X = (1 - M)-1 D 
List the elements of each of the matrices. 

he set-up is X = MX + D and the solution is X = (1 - M)-1D 
List the elements of each of the matrices. 

C 	 0 	 T C 	 0 	 T 
z, C 	 0 	 .1 

X = 

F.15 

M = 	 0 	 .9 	 .2.. 	 .  1 

I C F.15 	 0 	 .1 	 I 

M= 	 0 	 .9 	 .2.. 	 . 1 

T 	 .3 	 ' 35  T 	 .3 	 '35 D  D 

2S  C) -.1 

I - M = 	 • 8  - .  I 
-. 3 .65 

2S C) -.1 

I - M = 	 •8 - . I 

-.3 .65 

1  o o 

o  1 

C) 0 
	 I. 5-  

0  j  E  Iq 	 z . 1 

	

.0 	 •  I 

- 4 
• 9  .3  .35  

1 o o 

o 1 

C) 0 

	 I. 
5- 

0 j E Iq 	 z . 1 

	

.0 	 • I 

- 4 

• 9 .3 .35 24 

3o 

Zb 

0 

3o 

Zb 

0 
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Q5: Find the maximum value of P = 2x1  + 4x2  subject to the constraints: 
2x1 + x2  > 30 (c), 3c)) 0S, o)  
x1 + x2  522  (p, 	 22-, 0 ) 
xi , x2  > 0  

A. The lines are sketched. Shade in the solution region and list the corner points. 

et"-rnal—  FJ 4-s 
	 5",o) (22,0) ( V I  I i) See. 6eIrt...3--  

.P 	 +- 

+ Y2. = 12- ) 

-1 . 2

(, 

 a2- 

B. Find the maximum value of the objective function on the feasible region. Show all work. 

x., 

T = Q.C.10+- 4-1-4.0) =30 

V 	
C2.7...) 4 (0) = 

44.  

ca- 	 14) 
"1)10...04,.t./ryt<4.Acvl 



B. What is the objective function? 

x1 x2 S1 S2 P 
3 4 1 0 0 36 [ 

3 0 1 0 20 
1 

-15 -10 0 0 1 0 
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Q6: An initial simplex tableau for a Standard Maximization Problem with constraints of the form 5 is shown. 

A. What inequality is associated with the second row of the matrix? 8 

P= 	 lo 2_ 
C. What is the initial basic solution? x 1  =   d  x2  =   d  	 s1  = — 2-0 	  S2 = 	  P = 	  

D. Circle, on the matrix above, the first pivot element. 

(0. 	 0 

Q7: In the simplex tableau below, the current pivot element is circled. 

A. Record and complete the pivot operations. 

xi. 	 x2 	 SI. 	 S2 P 
1 	 1 	 1 0 0 30 1 

[... 	  0 1 0 1 0 24 

-2 0 1 1 0 

X2,_ S 	 12  

1 	 I 	 0 33  
2_ 7- 12 2. 	 2  	 C  i 0 ti 

-4 -2. 017 0 

8  

—XI X.-2- SI Sz 

C%' 	 6  

\ 	 ° 
O 0  0  Z. 1 4  e-2. e3 -'e-.3    

B. What is the basic solution? x 1  = 	  x2  =  ° 	 s1  =   1 8  	 .s2  =   C.)  	 P = 	        

16   



z 

g-Ltp o> Lt 2 -2 	 =Li 

Math 1390 — Test #3B 
	

Score: 	  

Spring 2010 
	

Name   50  /4... 4:1 tr"1". T3 	 Row 	 80 

Ql: A trucking firm wants to purchase 10 trucks that will provide exactly 28 tons of additional shipping capacity. A 
model A truck holds 2 tons, a model B truck holds 3 tons, and a model C truck holds 5 tons. How many trucks 

of each model should the company purchase to provide the additional shipping capacity? 

A. If x1 , x2  and x3  represent the number of model A, B and C trucks, respectively, set up the system of linear 
equations and the augmented matrix that are used to solve this problem. 

76.1 + X i. I- x 3 	 I 	 I 	 10 

)c, 1 	 3xi. i-Sx3 =R 
	 .2 	 3 5-  

B. When the correct matrix for the problem is row-reduced we get the matrix below. Introduce a 

parameter t to write the possible solutions of the problem. Recognizing that we are talking about the 
number of trucks, list the possible values of t. 

[1 0 —2 1 21 

1.0 	 1 	 3 I 81 

Xl = 02 E  

x2 =   3.b t- F   

x3  = 	  where t can equal  	 0 	 2.. 

.54-0-0-4-,  4-he n a-4-A  644- 	 4-r 

64._ a., col...b.-Lc- tt- 

C. If the purchase prices (in thousands of $) of the truck models A, B and C are 20, 30, and 50, respectively, 
what is the total cost of the trucks when t = 1 ? 

(-4) 6"4. 	 -4 = 	 )4. 2_ 	 6-- 	 3  

14) +-  36(6)  4-  500) 

So  +-  I S- C) + 5o 

EsP , 0 0 b 
15 
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Q2: A company makes three chocolate candies: cherry, almond, and raisin. Matrix A gives the number of units of 
each ingredient, sugar, chocolate and milk, in a batch of each type of candy. Matrix B gives the cost of one 
unit of each ingredient, in dollars, from suppliers X and Y. 

sugar choc milk 	 X 	 Y 

cherry I 4 
A = -)almond 5 

raisin 3 

6 1 sugar 3 2 

3 1 B = --)choc 3 4 

3 1 milk 2 2 

32 34 
A. The product of A and B is the matrix C = 26 (24 

20 20 

(Circle one answer) What does the 24 in this matrix represent? 

Using supplier Y: 

1. the total cost of sugar in making one batch of each candy 

2. the total cost of chocolate in making one batch of each candy 

3. the total cost of milk in making one batch of each candy 

4. the total cost of all ingredients for making one batch of cherry candy 

C) the total cost of all ingredients for making one batch of almond candy 

6. the total cost of all ingredients for making one batch of raisin candy 

Use the matrices C and D — G to answer the following questions. 

	

32 	 34 
C = 26 	 24 

	

20 	 20 

3 x -2, 

D = [1 1] 

lk  2— 

E = [1 1 1] 

IX 

1  G= 1 

 "3 X I 

B. Which two of the following multiplications of the matrix C are legal? Circle your answers. 

CD CE 
	

CG DC 
	

FC GC 

C. If we want to use a matrix multiplication to find the total sum of the elements of each column in 

matrix C, which matrix multiplication that you circled above should be used? 	 answer:  	  

10 



[4 
1.2 311 

- L L a. 

7-4- 	 --1:1:1  Z. X  I 

x 

X1- 
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Q3: A. Circle: Solve for the matrix X in the matrix equation RX = SX + T. X = 

1. 	 2. T(! RS) -1 	 3. (1 RS) -1  T 	 4. (R S) -1  T 	 5. T(R S) -1 	 6. 	  
/ RS 	 R - S 

RY 	 = T 	 (R  -s)x = I 	 X  =  (2-sr'-r 

B. Solve the matrix equation for the matrix X: AX + 2 [ 2 	 [-1 
 a
1 	 if A -1-  

 

Note : Complete all operations. The parameter a will be in your answer. 

AX+ 2 [
0 
 = [-1 

 a
1 

f+X-+  0-  3 

12 

C. (Circle) Which is the matrix A ? 

1 -21 
1. I. 1

-3 	 4 
-21 	 2. F 4 

[ 	 -3 1 
(J 1  3 

 4. 
1  -2 

(P' 1 )- 1  

r-1 
3 
 _241 

I  

Q4: Leontief Input - Output Analysis: This is a set-up problem only. You do NOT need to solve. 

An economy is based on three sectors, coal (C), oil (0) and transportation (T). 	 12 
• Production of $1 of coal requires inputs from each sector: $0.10 from C and $0.40 from both 0 &T 	  

• Production of $1 of oil requires inputs from only two sectors: $0.20 from 0 and $0.35 from T. 

• Production of $1 of transportation requires inputs from each sector: $0.15 from C & 0 and $0.30 from T. 

Find the total output for each sector that satisfies a final demand of $30 billion for C, $10 billion for 0 and 

$20 billion for T. 

A. What does the variable x i  represent? x 1  =     01-1 	 ci; 	 5at5C-f 
et_Lek...vvo."^-4A 

B. The matrix equation for the set-up is X = MX + D and the solution is X = (I - M) -1 D 
List the elements of each of the matrices. 

X= F X l 

43 

M= 	 0 	 .c.1 	 .15 

	

C 	 0 	 T 

	

C.\ 	 0 	 .151 

	

T 	 •ti 	 .35 	 .3 

30 

 

D= 

	 C) F 	 I ZI) 

	

rl 	
. t 5 

o 0 
[04 .1 ./s 

	

Cy 
	 ,35 .3 

• q 0 -.IS 
/ -M = 	 .e -•15-  

• -.35 

12 



0.0.41 LA,71.4.44,14 

15   
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Q5: Find the maximum value of P = 4x1  + 2x2  subject to the constraints: 

2x1  + x2  < 30  (0 1 3 C) (05,o) 
+ x2 >22  ( 0,7,2)C 2- 2- ot,  

Xi, X2 	 0 

15 as 

A. The lines are sketched. Shade in the solution region and list the corner points. 

067-0 r 

(0, 2A) 	 0) ( s',14) 

B. Find the maximum value of the objective function on the feasible region. Show all work. 

ciL 4,0 

2.) 

(613 0) 

Cs, I'D 

p 	 C5 +- 	 ..4}4 

p=6 2C3o) = 

P = 4(10 .4. .104) - 32 +A8• =be) 

at  C o,  30 ) 
	 d 



a 3(9 
= 4 

-z_ 
3  6 3 

,2_  

o 0 0  

B. What is the basic solution? x 1  = 	 8 	 x, = 	  s 1  =   lz  s2 = 	  P = 

Test #3B - Page 5 of 5 

Q6: An initial simplex tableau for a Standard Maximization Problem with constraints of the form 	 is shown. 

A. What inequality is associated with the second row of the matrix? 

X1 	 X2 	 S1 	 S2 	 P 
3 	 4 	 1 	 0 	 0 	 36 

0 	 1 	 0 	 20 

 —10 	 15 	 0 	 0 	 1 	 0 

x2 = 	 ° 	 s1 = 	 3(0 	 s2 = 	 -2-c) P = 

f.1 +-3Y3 -4— ao 

D. Circle, on the matrix above, the first pivot element. 

Q7: In the simplex tableau below, the current pivot element is circled. 

A. Record and complete the pivot operations. 

X1 
	 x2 
	 S1 	 S2 P 	 N----- 

1 	 1 	 1 	 0 0 30 	 1 	 l _1 
[   	

I  0 0  '"A:j 
I 	 r 

	

0 1 	 0 1 0 36 	 2. R 2.  -a)  Pi_ 	 / 	 e_ o 4-2. olg_. 
I ° 

—2 0 1 1 0 	 L'i _ z 0 1  

p ga +121 -:''szi 0 
_LO 

"32- 	 2- 

1-)= IOX ^ +I c  

C. What is the initial basic solution? x 1  = 

16   

8 
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Q1:    A trucking firm wants to purchase 10 trucks that will provide exactly 28 tons of additional shipping capacity. A 
model A truck holds 2 tons, a model B truck holds 3 tons, and a model C truck holds 5 tons. How many trucks 
of each model should the company purchase to provide the additional shipping capacity?  

A. If 𝑥1 , 𝑥2 and 𝑥3 represent the number of model A, B and C trucks, respectively, set up the system of linear 
equations and the augmented matrix that are used to solve this problem. 

 

 

 

 

 

B. When the correct matrix for the problem is row-reduced we get the matrix below.  Introduce a 

parameter 𝑡 to write the possible solutions of the problem.   Recognizing that we are talking about the 
number of trucks, list the possible values of 𝑡.   

 

 

 

 

 

 

 

 

 

C. If  the purchase prices (in thousands of $) of the truck models A, B and C are  20, 40, and  50, respectively, 
what is the total cost of the trucks when 𝑡 = 1 ? 

 

D.   

 15 

 
1 0 −2
0 1   3

 
  2
  8

   

𝑥1 =  __________ 

𝑥2 =  __________ 

𝑥3 =  __________                                                           where 𝑡  can equal  _______________________ 
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Q2:    A company makes three chocolate candies: cherry, almond, and raisin. Matrix 𝐴 gives the number of units of 
each ingredient, sugar, chocolate and milk,  in a batch of each type of candy.  Matrix 𝐵 gives the cost of one 
unit of each ingredient, in dollars, from suppliers 𝑋 and 𝑌. 

 

 

 

 
A. The product of 𝐴 and 𝐵  is the matrix                                                 

 
 
(Circle one answer)  What does the 34 in this matrix represent?    
 
Using supplier 𝑌: 
 

1. the total cost of sugar in making one batch of each candy  

2. the total cost of chocolate in making one batch of each candy  

3. the total cost of milk in making one batch of each candy  

4. the total cost of all ingredients for making one batch of cherry candy  

5. the total cost of all ingredients for making one batch of almond candy  

6. the total cost of all ingredients for making one batch of raisin candy  

 

Use the matrices 𝐶 and  𝐷 − 𝐺  to answer the following questions. 

𝐶 =   
  32    34  
  26    24  
20 20

          𝐷 =  1 1           𝐸 =   1 1 1          𝐹 =  
1
1
            𝐺 =  

1
1
1
  

 

B. Which two of the following multiplications of the matrix 𝐶 are legal?  Circle your answers. 

𝐷𝐶       𝐸𝐶       𝐹𝐶       𝐺𝐶       𝐶𝐷       𝐶𝐸        𝐶𝐹       𝐶𝐺  

C. If we want to use a matrix multiplication to find the total sum of the elements of each column in  

matrix 𝐶, which matrix multiplication that you circled above should be used?      answer:  _______ 

 

 

 

                        𝑠𝑢𝑔𝑎𝑟 𝑐ℎ𝑜𝑐 𝑚𝑖𝑙𝑘 

𝑐ℎ𝑒𝑟𝑟𝑦
𝐴 = 𝑎𝑙𝑚𝑜𝑛𝑑

𝑟𝑎𝑖𝑠𝑖𝑛

 
  4          6           1  
  5         3           1  
  3         3           1  

  

            𝑋    𝑌 

𝑠𝑢𝑔𝑎𝑟
𝐵 =  𝑐ℎ𝑜𝑐

𝑚𝑖𝑙𝑘

 
  3    2  
  3    4  
  2    2  

  

𝐶 =   
  32    34  
  26    24  
20 20

     

 10 
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Q3:    A.  Circle:  Solve for the matrix  𝑋  in the matrix equation   𝑅𝑋 = 𝑆𝑋 + 𝑇.     𝑋 = 

1. 𝑇(𝑅 − 𝑆)−1            2.  
𝑇

𝑅 − 𝑆
       3.      (𝑅 − 𝑆)−1 𝑇     4.  

𝑇

𝐼 − 𝑅𝑆
       5.  𝑇(𝐼 − 𝑅𝑆)−1       6.  (𝐼 − 𝑅𝑆)−1 𝑇 

 

B.  Solve the matrix equation for the matrix 𝑋:    𝐴𝑋 + 3  
 2 
 0 

 =   
 1 
 𝑎 

       if 𝐴−1 =  
4 3
2 1

      

      Note : Complete all operations.  The parameter 𝑎 will be in your answer.  

       𝐴𝑋 + 3  
 2 
 0 

 =   
 1 
 𝑎 

  

 

 

 

C.  (Circle)   Which is the matrix 𝐴 ? 

1.      
−1    2
  3 −4

             2.       
−

1

2

3

2

  1 −2
                3.      

1

4
−2

−3 1
             4.    

1 −2
−3 4

   

 

Q4:    Leontief Input – Output Analysis:  This is a set-up problem only.  You do NOT need to solve.   

An economy is based on three sectors, coal (𝐶), oil (𝑂) and transportation (𝑇).   

 Production of $1 of coal requires inputs from each sector: $0.15 from 𝐶 and $0.40 from both  𝑂 & 𝑇 

 Production of $1 of oil requires inputs from only two sectors:  $0.20 from 𝑂 and $0.30 from 𝑇. 

 Production of $1 of transportation requires inputs from each sector: $0.10 from 𝐶 & 𝑂 and  $0.35 from 𝑇. 

Find the total output for each sector that satisfies a final demand of $30 billion for 𝐶, $20 billion for 𝑂  and  
$40 billion for 𝑇.   

 
A.  What does the variable 𝑥1 represent?  𝑥1 = ____________________________________________________ 
 
B.  The matrix equation for the set-up is  𝑋 = 𝑀𝑋 + 𝐷  and the solution is 𝑋 = (𝐼 − 𝑀)−1𝐷   
      List the elements of each of the matrices. 
 

𝑋 =                                 𝑀 =                                   𝐷 =    

                                      

                                                                                                                               𝐼 − 𝑀 =       

  

 12 

 12 

 𝐶          𝑂         𝑇 
𝐶 

𝑂 

𝑇 

24 



Test #3A - Page 4 of 5 

 

Q5:    Find the maximum value of 𝑃 = 2𝑥1 + 4𝑥2 subject to the constraints:            
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

    A.   The lines are sketched.   Shade in the solution region and list the corner points. 

 

       

 

 

 

 

 

 

 

 

    B.  Find the maximum value of the objective function on the feasible region.  Show all work.  

 

    

 

 

 

  

15 

 

2𝑥1 + 𝑥2 ≥ 30
  𝑥1 + 𝑥2  ≤ 22
 𝑥1, 𝑥2      ≥   0

  

 x

y



Test #3A - Page 5 of 5 

 

Q6:    An initial simplex tableau for a Standard Maximization Problem with constraints of the form   is shown.  

A.  What inequality is associated with the second row of the matrix? 

                                                                                                                                                        
   
 
      B.  What is the objective function? 
 

 

C.  What is the initial basic solution?  𝑥1 = ______   𝑥2 = ______   𝑠1 = ______   𝑠2 = ______   𝑃 = ______ 

 

D.  Circle, on the matrix above, the first pivot element. 

 

Q7:    In the simplex tableau below, the current pivot element is circled. 

A.  Record and complete the pivot operations.  
 

 

 

 

 

 

 

 

 

 

 

 

 

B.  What is the basic solution?  𝑥1 = ______   𝑥2 = ______   𝑠1 = ______   𝑠2 = ______   𝑃 = ______ 

𝑥1 𝑥2  𝑠1  𝑠2 𝑃  

 

 3 4 1 0 0 
 2 3 0 1 0 

−15 −10 0 0 1

 

36
20

0

   

 

  8 

  8 

  𝑥1   𝑥2   𝑠1  𝑠2 𝑃  

 

   1 1 1 0 0 
  2 1 0 1 0 

−4 −2 0 1 1 

 

30
24

0

   

  16 



Math 1390 – Test #3B                                                                                                                                         Score: _____ 

Spring 2010                                                      Name__________________________________ Row_____            80 
 

Q1:    A trucking firm wants to purchase 10 trucks that will provide exactly 28 tons of additional shipping capacity. A 
model A truck holds 2 tons, a model B truck holds 3 tons, and a model C truck holds 5 tons. How many trucks 
of each model should the company purchase to provide the additional shipping capacity?  

A. If 𝑥1 , 𝑥2 and 𝑥3 represent the number of model A, B and C trucks, respectively, set up the system of linear 
equations and the augmented matrix that are used to solve this problem. 

 

 

 

 

 

B. When the correct matrix for the problem is row-reduced we get the matrix below.  Introduce a 

parameter 𝑡 to write the possible solutions of the problem.   Recognizing that we are talking about the 
number of trucks, list the possible values of 𝑡.   

 

 

 

 

 

 

 

 

 

C. If the purchase prices (in thousands of $) of the truck models A, B and C are  20, 30, and  50, respectively, 
what is the total cost of the trucks when 𝑡 = 1 ? 

D.   

 15 

 
1 0 −2
0 1   3

 
  2
  8

   

𝑥1 =  __________ 

𝑥2 =  __________ 

𝑥3 =  __________                                                           where 𝑡  can equal  _______________________ 
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Q2:    A company makes three chocolate candies: cherry, almond, and raisin. Matrix 𝐴 gives the number of units of 
each ingredient, sugar, chocolate and milk,  in a batch of each type of candy.  Matrix 𝐵 gives the cost of one 
unit of each ingredient, in dollars, from suppliers 𝑋 and 𝑌. 

 

 

 

 
A. The product of 𝐴 and 𝐵  is the matrix                                                 

 
 
(Circle one answer)  What does the 24 in this matrix represent?    
 
Using supplier 𝑌: 
 

1. the total cost of sugar in making one batch of each candy  

2. the total cost of chocolate in making one batch of each candy  

3. the total cost of milk in making one batch of each candy  

4. the total cost of all ingredients for making one batch of cherry candy  

5. the total cost of all ingredients for making one batch of almond candy  

6. the total cost of all ingredients for making one batch of raisin candy  

 

Use the matrices 𝐶 and  𝐷 − 𝐺  to answer the following questions. 

𝐶 =   
  32    34  
  26    24  
20 20

          𝐷 =  1 1           𝐸 =   1 1 1          𝐹 =  
1
1
            𝐺 =  

1
1
1
  

 

B. Which two of the following multiplications of the matrix 𝐶 are legal?  Circle your answers. 

𝐶𝐷       𝐶𝐸        𝐶𝐹       𝐶𝐺       𝐷𝐶       𝐸𝐶       𝐹𝐶       𝐺𝐶 

C. If we want to use a matrix multiplication to find the total sum of the elements of each column in  

matrix 𝐶, which matrix multiplication that you circled above should be used?      answer:  _______ 

 

 

 

                        𝑠𝑢𝑔𝑎𝑟 𝑐ℎ𝑜𝑐 𝑚𝑖𝑙𝑘 

𝑐ℎ𝑒𝑟𝑟𝑦
𝐴 = 𝑎𝑙𝑚𝑜𝑛𝑑

𝑟𝑎𝑖𝑠𝑖𝑛

 
  4          6           1  
  5         3           1  
  3         3           1  

  

            𝑋    𝑌 

𝑠𝑢𝑔𝑎𝑟
𝐵 =  𝑐ℎ𝑜𝑐

𝑚𝑖𝑙𝑘

 
  3    2  
  3    4  
  2    2  

  

𝐶 =   
  32    34  
  26    24  
20 20

     

 10 
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Q3:    A.  Circle:  Solve for the matrix  𝑋  in the matrix equation   𝑅𝑋 = 𝑆𝑋 + 𝑇.    𝑋 = 

1.  
𝑇

𝐼 − 𝑅𝑆
       2.  𝑇(𝐼 − 𝑅𝑆)−1        3.  (𝐼 − 𝑅𝑆)−1 𝑇       4.   (𝑅 − 𝑆)−1 𝑇        5.    𝑇(𝑅 − 𝑆)−1       6.  

𝑇

𝑅 − 𝑆
          

 

B.  Solve the matrix equation for the matrix 𝑋:    𝐴𝑋 + 2  
 2 
 0 

 =   
−1
  𝑎

       if 𝐴−1 =  
4 3
2 1

      

      Note : Complete all operations.  The parameter 𝑎 will be in your answer.  

      𝐴𝑋 + 2  
 2 
 0 

 =   
−1
  𝑎

  

 

 

C.  (Circle)   Which is the matrix 𝐴 ? 

1.   
1 −2

−3 4
                 2.   

1

4
−2

−3 1
                      3.   

−
1

2

3

2

  1 −2
                4.     

−1    2
  3 −4

  

 

 

Q4:    Leontief Input – Output Analysis:  This is a set-up problem only.  You do NOT need to solve.   

An economy is based on three sectors, coal (𝐶), oil (𝑂) and transportation (𝑇).   

 Production of $1 of coal requires inputs from each sector: $0.10 from 𝐶 and $0.40 from both  𝑂 & 𝑇 

 Production of $1 of oil requires inputs from only two sectors:  $0.20 from 𝑂 and $0.35 from 𝑇. 

 Production of $1 of transportation requires inputs from each sector: $0.15 from 𝐶 & 𝑂 and  $0.30 from 𝑇. 

Find the total output for each sector that satisfies a final demand of $30 billion for 𝐶, $10 billion for 𝑂  and  
$20 billion for 𝑇.   

 
A.  What does the variable 𝑥1 represent?  𝑥1 = ____________________________________________________ 
 
B.  The matrix equation for the set-up is  𝑋 = 𝑀𝑋 + 𝐷  and the solution is 𝑋 = (𝐼 − 𝑀)−1𝐷   
      List the elements of each of the matrices. 
 

𝑋 =                                  𝑀 =                                  𝐷 =    

                                      

                                                                                                                          𝐼 − 𝑀 =       

 12 

 𝐶          𝑂         𝑇 
𝐶 

𝑂 

𝑇 

 12 

 12 
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Q5:    Find the maximum value of 𝑃 = 4𝑥1 + 2𝑥2 subject to the constraints:            
 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

  A.   The lines are sketched.   Shade in the solution region and list the corner points. 

       

 

 

 

 

 

 

 

 

    B.  Find the maximum value of the objective function on the feasible region.  Show all work.  

 

    

 

 

 

  

15 

 
2𝑥1 + 𝑥2 ≤ 30
  𝑥1 + 𝑥2  ≥ 22
 𝑥1, 𝑥2      ≥   0

  

 x

y
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Q6:    An initial simplex tableau for a Standard Maximization Problem with constraints of the form   is shown.  

A.  What inequality is associated with the second row of the matrix? 

                                                                                                                                                        
   
 
      B.  What is the objective function? 
 

 

C.  What is the initial basic solution?  𝑥1 = ______   𝑥2 = ______   𝑠1 = ______   𝑠2 = ______   𝑃 = ______ 

 

D.  Circle, on the matrix above, the first pivot element. 

 

Q7:    In the simplex tableau below, the current pivot element is circled. 

A.  Record and complete the pivot operations.  
 

 

 

 

 

 

 

 

 

 

 

 

 

B.  What is the basic solution?  𝑥1 = ______   𝑥2 = ______   𝑠1 = ______   𝑠2 = ______   𝑃 = ______ 

  8 

  𝑥1   𝑥2   𝑠1  𝑠2 𝑃  

 

   1 1 1 0 0 
  2 1 0 1 0 

−4 −2 0 1 1 

 

30
36

0

   

𝑥1 𝑥2  𝑠1  𝑠2 𝑃  

 

 3 4 1 0 0 
 2 3 0 1 0 

−10 −15 0 0 1

 

36
20

0

   

 

  8 

  16 
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