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Math 131 Finite Mathematics – Term 161

KING FAHD UNIVERSITY OF PETROLEUM & MINERALS 
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Math 131: Finite Mathematics
Semester 161
Final Exam 
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Allowed time 2.75 hours (165 minutes)   
	        Instructor 
	                         section number

	Musawar Amin Malik
	                                     2   


Name: 



   
                  ID#:     
       


        Serial #: 

Directions: 

1) You must show all work to obtain full credit for questions on this exam. 

2) DO NOT round your answers at each step. Round answers only if necessary at your final step to 4 decimal places.
3) You are allowed to use electronic calculators and other reasonable writing accessories that help write the exam. Try to define events, formulate problem and solve.
4) Do not keep your mobile with you during the exam, turn off your mobile and leave it aside
	Q. No
	Marks 
	Marks Obtained 
	Q. No
	Marks 
	Marks Obtained 

	Q1 

	5
	
	Q13

	8
	

	Q2
	5
	
	Q14
	4
	

	Q3
	3
	
	Q15
	4
	

	Q4
	4
	
	Q16
	3
	

	Q5
	3
	
	Q17
	3
	

	Q6
	9
	
	Q18
	4
	

	Q7
	4
	
	Q19
	6
	

	Q8
	5
	
	Q20
	6
	

	Q9
	6
	
	Q21
	5
	

	Q10
	4
	
	Q22
	8
	

	Q11
	5
	
	Q23
	13
	

	Q12
	6
	
	Total
	123
	


1. In three years, a company will require $1,325,800 in order to retire some bonds. If the company now invests 1,000,000 for this purpose, what annual rate of interest, compounded annually, must it receive on that amount in order to retire the bonds? (5 points)
2. The current ratio of precision Machine Products is 4.1. If the firm’s current assets are $580,000, what are its current liabilities? To raise additional funds, what is the maximum amount the company can borrow on a short –term basis if the current ratio is to be no less than 2.8? (5 points)
3. Suppose a manufacturer will produce 3000 units when the price is $940, and 2,200 units when the price is $740. Assume that price, p, and quantity, q, produced are linearly related and find the supply equation. (3 points)
4. A 10-year-old boy standing on a toy chest throws a ball straight up with an initial velocity of 16 feet per second. The height h of the ball in feet t seconds after it was released is described by the function [image: image2.png]h(t) = —16t* + 16t + 4.



How long does it take the ball to reach its maximum height ?What is the maximum height? (4 points)
(NOTE: Do your work on the extra papers provided at the end and here only provide the final answers).

5. Solve the following system of equations and only write the final solution. (3 points)
(NOTE: Do your work on the extra papers provided at the end and here only provide the final answers). 
a²  +  b²  -  2ab  =  1
3a  -  b  =  5

6. A manufacturer sell a product at $10 per unit, selling all that is produced. Fixed cost is $5,200 and variable cost per unit is $2.5.

a. Find the total output and revenue at the break-even point. (4 points)
(NOTE: Do your work on the extra papers provided at the end and here only provide the final answers).
b. Find the loss when 460 units are produced. (2 points)
(NOTE: Do your work on the extra papers provided at the end and here only provide the final answers).
c. Find the output required to obtain a profit of $20,000. (3 points)
  (NOTE: Do your work on the extra papers provided at the end and here only provide the final answers).
7. Suppose that $800 amounted to $1011.93 in a savings account after two years.  If interest was compounded quarterly, find the nominal rate of interest, compounded quarterly, that was earned by the money. (4 points)
8. An initial investment of $45,000 in a business guarantees the following cash flows:

	Year
	Cash Flow

	5
	$15,000

	6
	$16,000

	7
	$17,000

	8
	$18,000


            Assume an interest rate of 4% compounded quarterly.

a. Find the net present value of the cash flows. (4 points)
b. Is the investment profitable? Why or why not? (1 point)
9. Suppose that you have $10,000 to invest

a. If you invest it with the first National Bank at the nominal rate 6% compounded quarterly, find the accumulated amount at the end of one year. (2 points)
b.  The first National Bank also offers certificates on which it pays 5.5% compounded continuously. However, a minimum investment of $12,000 is required. Because you have only $10,000, the bank is willing to give you a 1-year loan for the extra $2,000 that you need. Interest for this loan is at an effective rate of 7% and both principle and interest are payable at the end of the year. Determine whether or not this strategy of investment is preferable to the strategy in part (a). (4 points)
10. Given an interest rate of 5% compounded annually, find the present value of a generalized annuity of $2000, due at the end of each year for three years, and $5000, due thereafter at the end of each year for four years. (4 points)
11. A firm produces three products A, B, and C, that require processing by three machines. The time in hours required for processing one unit of each product by the three machines is given by the following table:

	
	A
	B
	C

	I
	3
	1
	2

	II
	1
	2
	1

	III
	2
	4
	1


Machine I is available for 490 hours, machine II for 310 hours, and machine III for 560 hours. Find how many units of each product should be produced to make use of all available time on the machines. (5 points)
(NOTE: Solve only by using Matrix reduction. Do your work on the extra papers provided at the end and here only provide the final answer). 
12. Maximize. (NOTE: Solve only by Graphical method). (6 points)
                          Z = 4x – 6y 
Subject to

                  y ≤ 7

                 3x – y ≤ 3

                  x + y ≥ 5

                  x , y ≥ 0

13.  Maximize         [image: image4.png]W = 18x, + 20x,




Subject to         


[image: image5.png]2x, +3x, <18




[image: image6.png]4x, +3x, < 24




[image: image7.png]



[image: image8.png]Xy, X, =0




(NOTE: Solve only by Simplex Method. Do your work on the extra papers provided at the end and here only provide the final answers).
a. Write the initial simplex table. (2 points)
b. What is the pivot element in the second simplex table? (2 points)
c. What is the maximum value of the objective function? (2 points)
d. At what values of [image: image10.png]x,,and x,



 the function will be maximum? (2 points)
14. Only write the Dual. Do not solve. (4 points)
Minimize                                                          [image: image12.png]Z=2y,+7y,+ 8y,




Subject to 

         
                                                                m cost exists)ate Refinery 11,how many days should each refiner
[image: image14.png]y, +v, +y3 = 25




[image: image15.png]Vi, Vo, V3 = 0




15. A person lives in city A and commutes by automobile to city B. There are five roads connecting A and B.

a. How many routes are possible for a round trip? (2 points)
b. How many round –trip routes are possible if a different road is to be used for the return trip? (2 points)
16. From a group of three women and six men, four persons are selected at random to form a committee. Find the probability that the committee consists of two men and two women. (3 points)
17. Of the MP3 players produced by a well-known firm, 11% have defective earpieces and 7% have both defective earpieces and scratched screens. If an MP3 player is randomly selected from a shipment and it has defective earpieces, what is the probability that it has a scratched screen? (3 points)
18. A travel agency has a computerized telephone that randomly selects telephone numbers for advertising suborbital space trips. The telephone automatically dials the selected number and plays a prerecorded message to the recipient of the call. Experience has shown that 4% of those called show interest and contact the agency. However, of these, only 1.2% actually agree to purchase a trip.

a. Find the probability that a person called will contact the agency and purchase a trip. (3 points)
b. If 100,000 people are called, how many can be expected to contact the agency and purchase a trip? (1 point)
19. In a sociology course, the probability that Bill gets an A on the final exam is 3/5, and for Jim and Linda, the probability are 2/3 and 1/5, respectively. Assume independence and find each of the following.

a. The probability that all three of them get an A on the exam. (2 points)
b. The probability that none of them get an A on the exam. (2 points)
c. The probability that, of the three, only Linda gets an A. (2 points)
20. The U.S. Census Bureau collects demographics concerning the number of people in families per household. Assume the distribution of the number of people per household is shown in the following table:
	x
	2
	3
	4
	5
	6
	7
	

	P(x)
	0.27
	0.25
	0.28
	0.13
	0.04
	0.03
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


a. Calculate the expected number of people in families per household in the United States. (2 points)
b. Compute the variance and standard deviation of the number of people in families per household. (4 points)
21. E-Marketer conducted a survey of Internet Shoppers and found 52% said they shop more “online” now than they did last year. 

a. If a sample of 6 Internet shoppers is randomly selected what is the probability that at least 2 people in the sample will say they are doing more online shopping? (4 points)
b. If 80 internet shoppers are selected what is the average number of shoppers who said they shop less “online” now than they did last year. (1 point)
22. The average life of a certain type of motor is 10 years, with a standard deviation of 2 years. Assume that the lives of motors follow a normal distribution.

a. Find the probability that a randomly selected motor has life between 7 and 12.5 years. (4 points)
b. If the manufacturer is willing to replace only 3% of the motors that fail, how long a guarantee should he offer? (4 points)
23. Suppose that a bank branch, located in a residential area, is concerned with the noon-to-1 P.M. lunch hour. The waiting time, in minutes, collected from a sample of 15 customers during this hour, is contained in the file and listed here:

9.66       5.90       8.02          5.79         8.73 

3.82       8.01       8.35        10.49         6.68

5.64       4.08       6.17          9.91         5.47

(Note:   [image: image17.png]Yx = 106.7 and Yx*= 820



 )

a. Compute the mean, median, variance and the standard deviation. (1 +1+2+1 = 5 points)

b. Using the results of part (a). Comment on the shape of the distribution. (2 points)

c. Calculate and interpret the coefficient of variation. (2 points)

d. Make a relative frequency table of the data with starting value 3.75 and interval widths 1.25. What is the approximated mode value? (4 points)

