
Sample Problems For Exam 2
Fall 1998

This collection of questions is intended to give you, the student, an idea of di�erent types of question that might

be asked by your instructor. This is not intended to represent an exam.

These question cover part of chapter 3, all of chapters 4 and 6, and section 7.1 in the Applied Finite Mathematics,

5th edition by S. T. Tan.

1. The following system of inequalities are constraints in a linear programming problem. Graph the feasible

region. Label all lines and corner points.

x� y � �5

x+ y � 10

10x+ 9y � 45

x � 0

y � 0

2. Use the feasible region from problem 1. At what point is the objective function f = x+ 3y maximized and

what is the maximum value? (if not possible, explain why.)

3. Use the feasible region from problem 1. At what point is the objective function f = x+ 3y minimized and

what is the minimum value? (if not possible, explain why.)

4. You manage an ice cream factory that makes three avors: Creamy Vanilla, Continental Mocha, and Suc-

culent Strawberry. Into each batch of Creamy Vanilla go two eggs, one cup of milk and two cups of cream.

Into each batch of Continental Mocha go one egg, one cup of milk and two cups of cream, while into each

batch of Succulent Strawberry go one egg, two cups of milk and two cups of cream. You have in stock 220

eggs, 120 cups of milk, and 200 cups of cream. You make a pro�t of $3 on each batch of Creamy Vanilla, $2

on each batch of Continental Mocha, and $4 on each batch of Succulent Strawberry.

(a) How many batches of each avor should you make in order to maximize your pro�t? What is your

maximum pro�t? Are there any ingredients left over?

(b) Due to the poor strawberry harvest this year, you cannot make more than 10 batches of Succulent

Strawberry. How does this a�ect your ice cream production, pro�t, and ingredients left over?

5. One of your friends has asked you to look over a homework problem. Is it correct? Explain your reasoning.

Note: s1, s2, and s3 are slack variables.

x y z s1 s2 s3 P x y z s1 s2 s3 P
2
6664

1 1 1 1 0 0 0 11

2 3 1 0 1 0 0 20

1 3 2 0 0 1 0 20

-4 -2 -3 0 0 0 1 0

3
7775
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used the

simplex program

2
6664

1 1 1 1 0 0 0 11

0 1 -1 -2 1 0 0 -2

0 2 1 -1 0 1 0 9

0 2 1 4 0 0 1 48

3
7775

Solution x = 11, y = 0, z = 0, and P = 48

6. True or False. U = f0; 1; 2; 3; 4; 5; 6; 7; 8; 9g and A = f0; 1; 2; 3; 4; 5g

T F ; 2 A T F n(A) = 5 T F n(f3, 4g) = 2

T F ; � A T F f1; 3; 5g 2 A T F n(;) = 1

T F f1; 2; 3g � A T F 2 2 A T F 3 2 AC

T F 2 � A T F f;g = ; T F 0 = ;

7. A = fa; b; cg



(a) List all subsets of A.

(b) Give an example of two subsets of A that are disjoint. If this is not possible, then explain why.

8. Shade the part of the Venn diagram that is represented by (AC [B) \ (C [A)

9. Write down the set notation that would represent the shaded portion of the Venn diagram.

B

C

A

10. U = f0; 1; 2; 3; 4; 5; 6; 7; 8; 9g, A = f1; 3; 5; 7; 9g, B = f1; 2; 4; 7; 8g, and C = f2; 4; 6; 8g. Compute the

following.

a) (A \B) [ C b) AC \B c) A \ (B [ C)C

11. Any problem like numbers 44, 45, 46, 47, 48, 49, 50 from section 6.1.

12. In a survey of 300 high school seniors:

120 had not read Macbeth but had read As You Like It or Romeo and Juliet.

61 had read As You Like It but not Romeo and Juliet.

15 had read Macbeth and As You Like It.

14 had read As You Like It and Romeo and Juliet.

9 had read Macbeth and Romeo and Juliet.

5 had read Macbeth and Romeo and Juliet but not As You Like It.

40 had read only Macbeth.

Let M = Macbeth, R = Romeo and Juliet, and A = As You Like It.

(a) Fill in a Venn diagram illustrating the above information.

(b) How many students read exactly one of these books?

(c) How many students did not read Romeo and Juliet?

(d) How many students read either Macbeth or As You Like It and read Romeo and Juliet?

(e) Compute n(M [ (RC \A)) =

(f) Compute n(AC \ (R [M)) =

13. Find n(A \B) if n(A) = 8, n(B) = 9, and n(A [B) = 14.

14. Bill and Sue and four of their friends go to the movies. They all sit next to each other in the same row.

How many ways can this be done if

(a) Sue and Bill must sit next to each other?

(b) Sue must not sit next to Bill?

(c) Sue sits on one end of the row and Bill sits on the other end of the row?

15. Many U.S. liscense plates display a sequence of three letters followed by three digits.

(a) How many such license plates are possible?

(b) In order to avoid confusion of letters with digits, some states do not use the letters I, O or Q on their

license plates. How many of these license plates are possible?



(c) Assuming that the letter combinations VET, MDZ and DPZ are reserved for disabled veterans, medical

practitioners, and disabled persons respectively, and also taking the restriction in part b into account,

how many license plates are possible?

16. Dripping wet after your shower, you have completely forgotten the combination of your lock. It is one of

those "standard" combination locks, which uses a three number combination with each number in the range

of 0 through 39. All you remember is that the second number is either 27 or 37, while the third number ends

in a 5. In desperation, you decide to go through all possible combinations. Assuming that it takes about 10

seconds to try each combination, what is the longest possible time it can take to open your locker?

17. Compute
70!

67! � 3!
=

18. Compute C(20; 5) = P (20; 5) =

19. How many 4-person committees are possible from a group of 9 people if:

(a) There are no restrictions?

(b) Both Jim and Mary must be on the committee?

(c) Either Jim or Mary (but not both) must be on the committee?

20. A jewelry store chain with 8 stores in Georgia, 12 in Florida, and 10 in Alabama is planning to close 10 of

these stores.

(a) How many ways can this be done?

(b) The company decided to close 2 stores in Georgia, 5 in Florida, and 3 in Alabama. How many ways

can this be done?

21. The U.B.S. Television company is considering bids submitted by seven di�erent �rms for three di�erent

contracts. In how many ways can the contracts be awarded among these �rms if no �rm is to receive more

than two contracts.

22. You have a box that contains 3 red balls, 4 black balls, 2 green balls, and 5 purple balls. If you take a sample

of three balls from the box, how many ways can you get

(a) 2 black balls and one green ball?

(b) exactly 2 red balls or exactly one purple ball?

(c) at least two purple balls?

23. The state Motor Vehicular Department requires learners to pass a written test on the motor vehicle laws

of the state. The exam consists of ten true/false questions, of which eight must be answered correctly to

qualify for a permit. In how many di�erent ways can a person who answers all the questions on the exam

qualify for a permit?

24. How many di�erent arrangements can be made from the letters of MASSACHUSETTS?

25. an experiment consists of tossing a 4 sided die and ipping a coin.

(a) Describe an appropriate sample space for this experiment.

(b) Give two events of this sample space that are mutually exclusive.


