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General instructions

1. Read all instructions carefully before answering the questions.
2. This question paper consists of 8 questions. All questions carry equal marks.
3. Answer any 5 questions only.

1. A black die and a white die are thrown together once;
a. Write down the sample space for the experiment

b. Find the probability of getting the sum of values on the two faces shown is greater
than 9 or equal to 6.

c. Find the probability of getting the difference in values on the two faces shown exactly
equal to 2.

2. The probability that a vehicle departs from the point X on time is 0.81 and the probability that -
the same vehicle arrives at the point Y on time 1s 0.90. The probability that it departs and
arrives on time is 0.72. Find the probability that the vehicle;

a. Arrives on time given that it departed on time.
b. Departed on time given that it has arrived on time.

3. Express Baye’s theorem in its usual notations. A company uses two similar equipment A and
B. Equipment A produces 30% of items with a 4% defective rate. Equipment B produces
70% of items with a 2% defective rate. Find the probability that a defective item is produced
by the equipment A and equipment B respectively.
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4. A certain factory has 2000 items in the stores. The shelf life of the items is normally

distributed with a mean shelf life of 900 hours with a standard deviation of 150 hrs. How
many items will fail within the first 600 hrs? (Normal Distribution Table is Given)

5. Show on arough graph the feasible region for the following set of inequalities;
3X+4Y <48
2Y>X
X>5
X=>0
Y>0

6. ABC Company produces two different products P1 and P2. The demand for both is good and
per unit profit contribution is Rs 40 on P1 and Rs 50 on P2. Resources requirement of each
product is as follows;

P1 P2
Labour Hours 2 3
Machine Hours 5 3

During the next month, only 7000 labour hours and 13,000 machine hours are available for
production. Now the company wants to maximize total profit contribution.

a. Formulate the linear programming model.

b. Find out the optimal solution.

7. A company has an annual demand of 25,000 units per year. Every time the company places
an order to the manufacturer, there is a fixed charge pf Rs 1500 indpendent of the type of the
order. It costs Rs 3 to hold an item in the inventory for a year. Find the followings;

a. Economic order quantity.
b. Optimal number of orders per year.
c. Optimal time between orders.

8. An automobile service station has a mena arrival rate of 5 cars per day and a mean service
rate of 6 cars per day.

a. What is the utilization factor for the service station?
b. What is the probability that the service station will be empty?

c. What is the average time a unit spends in the system?
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Use the Hints as follows;

Py = [1 —A/p] Probability that the system is idle

P, = (M )" Py where n is the number in the queing system

L =M (u-X\) Average number of units in the system

W =1/(u—A) Average time a unit spends in the system

Ly = S ATR (TR Average number of units in the queue

Wq =W p (n—X) Average time a unit spends in the queue

Pq =My Probability that an arriving unit has to wait for services
Where A is arrival rate per unit time and p is service rate per unit time

FR A RN * % *
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AREAS
under -the
STANDARD
NORMAL CURVE

" from 0 fo z

z |, o0 1 2 3 4 5 6 7 8. 9
0.0 0000  .0040  .0080  .0120  .0160 0199 .0239 - .0279 0319  .0359
0.1 0398 . .0438  .0478 0517  .0557 0596  .0636 0675 L0714 0754,
0.2 0793  .0832  .0871. 0910 0948 0987  .1026 1064 1103 .1141
0.3 A179 1217 12557 1293 1331 1368 .1406 1443 1480 1517
0.4 1554 1591 1628 .1664  .1700 4736 1792 1808 (1844 1879
05 | ..1915 ', ..1950 . ...1985 = 2019 = .2054. 2088 .2123  .2157 . .2190.. .2224
0.6 2258 2291 - 9324  .2357. . 2389 2422 . 2454 . .2486 2518 2549
0.7 2580 2612 2642 2673 2704 2734 ° 2764 2794 2823 = .2852
0.8 2881 . 2910  .2939 2967  .2996 3023 8051 - .3078 - .3106  .3133.
0.9 3159 3186 .3212 8238 .3264 - .3289 3315,  .3340 3365  .3389
1.0 3413 3438 .3461 3485 - .3508. 3531 -. .8654  .3577  .8599  .3621
11 3643 3665 ~ .3686 .70 3729 | .3749  .3770  .3790 3810  .3830
1.2 3849 .3869°  .3888 . .3907 3925 | .3944 3962  .3980  .3997 4015,
1.3 4032 4043 4066 - .4082. 4099 | A115 4181 . 4147 4162 4177
14. 4192 4207 4222 4236 4251 4265 4279 4292 4306 4319
1.5 4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
1.6 4452 4463 © 4474 4484 4495 4505 4515 4525 4535 4545
1.7 4554 4564 4573 - 4582 4591 4599 | 4608 46160 4625 4633
1.8 4641 4649 4656 4664 4671 4678 . 4686 4693 4699 - 4706
1.9 AT13 4719 .0 4726 - 4782 4738 . 4744 4750 4756 4761 4767
2.0 4772 4778 4783 4788 4793 4798 - .4803 .4808 4812 4817
2.1 4821 4826, 4830 4834 - 4838 .| 4842 4846 4850 4854 4857
2.2 4861 48G4- 4868 4871 . 4875 4878 4881 4854 4887 4890
2.3 4893 4BO6 4898 © 4901 4904 A806 4909 4911, 4913 4916
2.4 4918 4920 4922 4925 . 4927 L1929 4931 4932 4934 4936
25 4938 4940 4941 - 4943 4945 946 4948 4949 4951 4952
.26 4953 4955 4956 4957 4959 | 4960 4961 4962 4963 4964
2.9 4965 4966 4967 = .4968  .4969 4970 4971 4972 4973 4974
2.8 4974 - A9T5 4976 4977 A9 4978 4979 4979 4980 4981
2.9 4981 4982 4982 . 4983 4984 4984 4985 4985 4986  .4986
3.0 4987 4987 4987  ..4988  .4988 4989 T 4989 4989 4990  .4990
3.1 4990 L4991 4991 4991 4992 SAN92 4992 4992 4993 4983
32 | 4993 ' 4993 4994 - 4904 4994 | 4994 4991 4995 4995 4995
33 4995 4995 4905 4996 4996 4996 4996 4996 4996 4997
34 | 49970 - 4997 A89T 4997 4997 4997 4097 4997 4997 4998
35 A998 4998 A998 4998 4998 A998 4998 4998 A998 4998
36 | 4995 A0u8 4990 4990 4999 4999 1999 4999 4899 4999
3.7 4999 AU4) 499 A999 A%99 4999 49494 49494 44999 RN
38 4998 899 Au90 4999 4999 A999 4999 4999 4999 4999
3.9 | .5000 5000 K000 6000 5000 S000 Se00 5000 5000 5000




