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UNIVERSITY EXAMINATIONS 2017/2018
DIGITAL SCHOOL OF VIRTUAL AND OPEN LEARNING
SECOND SEMESTER EXAMINATION FOR THE DEGREE OF MASTER OF BUSINESS
ADMINISTRATION
BMS 840: QUANTITATIVE TECHNIQUES

2 . nd
DATE: Friday 22™ June 2018 TIME: 9.00a.m-12.00p.m

INSTRUCTIONS:

e Answer Question One and any other Three

¢ Show all your workings

e Statistical tables are provided
QUESTION ONE (COMPULSORY)

a) Ina view to better their performance a firm has analyzed their operating conditions, prices

and costs and have developed the following functions:
Revenue = 4000 — 40" and cost = O +100 + 30 where Q is the number of units sold. The

firm wishes to maximize profit and wishes to know:

i What quantity should be sold? 3 (3 marks)
il. At what price? (2 marks)
1il. What will be the amount of profit? (3 marks)

b) A study by the Coca-Cola Company showed that the typical adult Kenyan consumes 18
gallons of Coca-Cola each year. According to the same survey, the standard deviation of
the number of gallons consumed is 3.0. A random sample of 64 college students showed
they consumed an average (mean) of 17 gallons of cola last year. At the 0.05 significance
level, can we conclude that there is a significance difference between the mean
consumption rate of college students and adults? (6 Marks)

¢) Explain three factors that influence the inventory levels of a firm (6 Marks)

d) A company uses 8000 units of a product as raw materials, costing shs 100 per unit. The
administrative cost per purchase is Sh. 400. The holding costs are 28% of the average
inventory. The company has been offered a 1% of discount if it purchases its entire
requirement only four times a year. Should the company accept the offer of quantity

discount of one percent? ( 6 Marks)
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e) North Rift Industries Ltd. recently introduced a third department called Service Products
Department (SDP). Observations of the operations of the three departments during the

initial production requirements provided the following input output data.

A | M E Final Demand Totals |
Agriculture (A) 00 | 130 | 50 | 130 400
Manufacturing(M) 50[90 |801180 400
Education(E) 80| 60 |40 | 120 300

(i) Based on the data above find an estimated leontiffs matrix for North Rift Industries
Ltd. (4 Marks)

(i) This production season requires outputs worth KShs. 100 million, KShs. 200
million, KShs. 180 million for external demands on Agriculture Products,
Manufacturing Products and Education Products respectively. Determine the total
output worth required from each of the three departments (o satisfy this demand.

(10 Marks)

QUESTION TWO

A fast food chain in Nakuru sells 1000 hamburgers, 600 cheeseburgers and 1200 milk shakes in
a week. The price of a hamburger is Ksh.45, a cheeseburger Ksh.60 and a milk shake Ksh.50.
The cost to the chain of a hamburger is Ksh.38, a cheeseburger Ksh.42 and a milk shake Ksh.32.
Using the matrix approach, find the firm’s profit for the week using the per unit analysis.

(10 Marks)
State and explain areas where linear programming can be used to aid a manager in decision
making. (10 marks)

QUESTION THREE

a) Explain five reasons of keeping inventory despite the fact that it is an expensive affair
(5 Marks)

b) Senton manufacturing is involved in the manufacture of metal rods which have an annual
demand of 9,500. The firm buys the metal rods at the cost of sh 35 per rod and each time
an order is placed, the firm incurs a cost of sh 70. Inventory holding cost is estimated at
20% of the average inventory value per unit. The firm wants to know the most economical
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amount of the metal rods to buy at a time to minimize cost. The period of operation is 45

weeks.

Required
i.  The Economic Order Quantity (EOQ) (3 marks)
ii.  Optimal number of orders (2 marks)
iii.  Frequency of orders (2 marks)
iv.  Total cost of ordering the EOQ 3 marks)
c) State and explain the procedure for hypothesis testing (5 marks)

QUESTION FOUR

a) A certain departmental store sells 25,000 units of a certain product a year. The supplier
offers a generous quantity discount. The price list is as shown below.

Quantity Price per unit (*00”)

0-999 2.50 -

1,000-1,749 2.00 4
1,750-2,499 1.50 '
2,590 and above 1.00

Given that the order cost is sh 2000 and the inventory carrying cost is 20% of the value of
the item, determine the best inventory policy for the departmental store (10 marks)

b) State and explain areas where linear programme can be used to aid a manager in decision
making. ; (10 marks)

¢)

QUESTION FIVE

a) A courier service advertises that its average delivery time is less than six hours for local
deliveries. A random sample of the amount of time this courier takes to deliver packages
to an address across town produced the following times (rounded to the nearest hour).

7,3,4,6,10,5,06,4,3,8

[s there sufficient evidence to support the courier’s advertisement at the 5% level of
significance? (10 Marks)

b) Some consultants have estimated the demand curve of a client’s firm to be;

%
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AR =200 - 8Q

Where AR is average revenue in millions of shillings and Q is the output in units. Investigations
have further shown that the firms cost profile has a marginal cost (MC) given by:

MC = Q% - 28Q + 211 (in million of shillings).
Further investigations have shown that the firm’s cost when not producing output is sh.10

million.

Required:

i) The equation of total cost. (3marks)
ii) The equation of total revenue. (3marks)
iv) The level of output that maximizes profit. (4marks)
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.o.-'oo 001 002 003 004 005 006 007 008 009

0.0 0.0000
0.1 0.0398
02 0.0793
03 0.1179
04 0.1554
05 0.1915
1 0.2257

0.7. 0.2580

0:8 0.2881

153

14

0.4554

0.0040
0.0438
0.0832
0.1217
0.1591
0.1950
0.2291
0.2611
0.2910
0.3186
0.3438
0.3665
0.3869
0.4049
0.4207
0.4345
0.4463

0.4564

NORMAL DISTRIBUTION TABLE

0.0080 0.0120 0.0160 0.0199

0.0478

0.0871

0.1255

0.1628

0.1985

0.2324

0.2642

0.2939

g.3212

0.3461

0.3686

0.3888

0.4066

0.4222

0.4357

0.4474

0.4573

0.0517

0.0910

0.1293

0.1664

0.2019

0.2357

0.2673

0.2967

0.3238

0.3485

0.3708

0.3907

0.4082

0.4236

0.4370

0.4484

0.0557

0.0948

0.1331

0.1700

0.2054

0.2389

0.2704

0.2995

0.3264

0.3508

£.3729

0.3925

0.4099

0.4251

0.4382

0.4495

0.0596

0.0987

0.1368

0.1736

0.2088

0.2422

0.2734

0.3023

0.3289

0.3531

0.3749

0.3944

0.4115

0.4265

0.4394

0.4505

0.4582 0.4591 0.4599

0.0239

0.0636

0.1026

0.1406

0.1772

0.2454

0.2764

0.3051

0.33

13

0.3554

0.3770

0.3962

0.4131

0.4279

0.4406

0.4515

0.4608

0.027§
0.0675
0.1064
0.1443
0.1808
0.2157
0.2486
0.2794
0.3078
0.3340
0.3577
0.3790
0.3980
0.4147
0.4292
1 0.4418
0.4525

0.4616

0.0319

0.0714

0.1103

0.1480

0.1844

0.2190

0.2517

0.2823

0.3106

0.3365

0.3599

0.3810

0.3997

0.4162

0.4306

0.4429

0.4535

0.4625

O.(:):359
0.0753
0.1141
0.1517
0.1879
0.2224
0.2549
0.2852
0.3133
0.3389
0.3621
0.3830
0.4015
0.4177
0.4319

0.4441

0.4545

0.4633
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1.8 0.4641 0.4649 0.4656
1.9 0.4713 0.4719 0.4726
2.0' 0.4772 0.4778 0.4783
2.1 0.4821 0.4826 0.4830
2.2 0.4861 0.4864 0.4868
2.3 0.4893 0.4896 0.4898
2.4 0.4918 0.4920 0.4922
2.5 0.4938 0.4940 0.4941
2.6 0.4953 0.4955 0.4956
2.7 0.4965 0.4966 0.4967
2.8 0.4974 0.4975 0.4976
2.9 0.4981 0.4982 0.4982

3.0 0.4987 0.4987 0.4987

0.4664

0.4732

0.4788

0.4834

0.4871

0.4901

0.4925

0.4943

0.4957

0.4968

0.4977

0.4983

0.4988

0.4671

0.4738

0.4793

0.4838

0.4875

0.4904

0.4927

0.4945

0.4959

0.4969

0.4977

0.4984

0.4988

0.4678

0.4744

0.4798

0.4842

0.4878

0.4906

0.4929

0.4946

0.4960

0.4970

0.4978

0.4984

0.4989

0.4686

0.4750

0.4803

0.4846

0.4881

0.4909

0.4931

0.4948

0.4961

0.4971

0.4979

0.4985

0.4989

0.4693 0.4699
0.4756 0.4761
0.4808 0.4812
0.4850 0.4854
0.4884 0.4887
0.4911 0.4913
0.4932 0.4934
0.4949 0.4951
0.4962 0.4963
0.4972 0.4973
0.4979 0.4980
0.4985 0.4986

0.4989 0.4990

0.4706

0.4767

0.4817

0.4857

0.4890

0.4916

0.4936

0.4952

0.4964

0.4974

0.4981

0.4986

0.4990
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Table entry for p and Cis Probability p
the critical value t* with '
probability p lying to its
right and probability C lying — "
between —t* and t*. t
LT L+ ki Sl R TR e R R S
Uppur-tail probability p
df 25 .20 A5 % ) 05 Ai2a .02 0l 005 L0025 001 L0005
| 1.000 1.376 1.963 3.078 6.314 12574 15.89 31.82 63.66 127.3 118.3 636.6
2 0.816 1.061 1.386 1.886 2.920 4.303 4.849 6.965 9.925 14.09 2233 31.60
3 0.765 0.978 1.250 1.638 2.353 3.182 3482 4.541 5.841 7.453 10.21 12.92
4 0.741 0.941 1.190 1:533 2132 2:776 2.999 3.747 4.604 5.598 7.173 8.610
5 0.727 0.920 1.156 1.476 2.015 2.571 2.757 3.365 4.032 4,773 5.893 6.869
6 0.718 0.906 1.134 1.440 1.943 2.447 2.612 3.143 3.707 4,317 5.208 5.959
7 0.711 0.896 1.119 1.415 1.895 2.365 2.517 2.998 3.499 4.029 4.785 5.408
8 0.706 0.889 1.108 1.397 1.860 2.306 2.449 2.896 3.355 3.833 4.501 5.041
9 0.703 0.883 1.100 1.383 1.833 2.262 2.398 2.821 3.250 3.690 4.297 4,781
10 0.700 0.879 1.093 |:372 1.812 2,228 2.359 2.764 3.169 3.581 4,144 4.587
11 0.697 0.876 1.038 1.363 1.796 2.201 2.328 2.718 3.106 3.497 4.025 4.437
12 0.695 0.873 1.083 1.356 1.782 2.179 2.303 2.681 3.055 3.428 3.930 4318
13 0.694 0.870 1.079 1.350 1.771 2.160 2,282 2.650 3.012 3.372 3.852 4.221
14 0.692 0.868 1.076 1.345 1.761 2.145 2.264 2.624 2.977 3.326 3,787 4.140
15 0.691 0.866" 1.074 1.341 1:753 2:131 2,249 2.602 2.947 31.286 3.733 4.073
16 0.690 0.865 1.071 1.337 1.746 2.120 2.235 2.583 2,921 3.252 - 3.686 4.015
17 0.689 0.863 1.069 333 1.740 2.110 2.224 2.567 2.898 3222 3.646 3.965
18 0.688 0.862 1.067 1.330 1.734 2.101 2.214 2.552 2.878 3.197 3611 3.922
19 0.688 0.861 1.066 1.328 1.729 2.093 2.205 2.539 2.861 3.174 3.579 3.883
20 0.687 0.860 1.064 1.325 1.725 2.086 2187 2.528 2.845 3.153 31552 3.850
21 0.686 0.859 1.063 1.323 1.721 2.080 2.189 2.518 2.831 3.135 3.527 3.819
22 0.686 0.858 1.061 1.321 3% 2.074 2.183 2.508 2.819 3119 3.505 3.792
23 0.685 0.858 1.060 1.319 1.714 2.069 21717 2.500 2.807 3.104 3.485 3.768
24 0.685 0.857 1.059 1.318 1.711 2.064 2472 2.492 2.797 3.091 3.467 3,745
25 0.684 0.856 1.058 1.316 1.708 2.060 2.167 2.485 2.787 3.078 3.450 3.725
26 0.684 0.856 1.058 1315 1.706 2.056 2.162 2.479 2.779 3.067 3435 3.707
27 0.684 0.855 1.057 1.314 1703 2.052 2.158 2.473 2,711 3.057 3421 3.690
28 0.683 0.855 1.056 1.313 1.701 2.048 2.154 2.467 2.763 3.047 3.408 3.674
29 0.683 0.854 1.055 1.311 1.699 2.045 2.150 2.462 2.756 3.038 3.396 3.659
30 0.683 0.854 1.055 1.310 1.697 2.042 2.147 2.457 2.750 3.030 3.385 3.646
40 0.681 0.851 1.050 1.303 1.684 2021 2.023 2.423 2.704 2.971 3.307 3.551
50 0.679 0.849 1.047 1.299 1.676 2.009 2.109 2.403 2.678 2.937 3261 3.496
60 0.679 0.848 1.045 1.296 1.671 2.000 2.099 2.390 2.660 2915 3.232 3.460
80 0.678 0.846 1.043 1.292 1.664 1.990 2.088 2.374 2.639 2.887 3.195 3.416
100 0.677 0.845 1.042 1.290 1.660 1.984 2.081 2.364 2.626 2.871 3.174 3.390
1000 0.675 0.842 1.037 1.282 1.6406 1.962 2.056 2.330 2.581 2.813 3.098 3.300
" 0.674 0.841 1.036 1.282 1.645 1.960 2.054 2.326 2.576 2.807 3.091 3.291
50% 60% 70% 80% Y0% 95¢% 96%  98% 99%  99.5%  99.8%  99.9%
Confidence level €
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Chi-Square Distribution Table

0 . i

The shaded area is equal to « for x? = x2.

df X.2995 X090 _\’?97.5 X ?'950 X ?&mn oo X %an X?@zs X%o10 X,20(15
[ 1 0.000 0.000 0.001 0.004 0.016 2.706 3.841 5.024 6.635 7.879
2 0.010 0.020 0.051 0.103 0.211 4.6058 5.991 7.378 9.210 10.597
3 0.072 0.115 0.216 0.352 0.584 6.251 7.815 9.348 11.345 12.838
4 0.207 0.297 0.484 0.711 1.064 7.779 9.488 11.143 13.277 14.860
5 0.412 0.554 0.831 1.145 1.610 9.236 11.070 12.833 15.086 16.750
6 0.676 0.872 1.237 1.635 2.204 10.645 12.592 14.449 16.812% | 18.548
7 0.989 1.239 1.690 2.167 2.833 12.017 14.067 16.013 18.475 20.278
8 1.344 1.646 2.180 2:733 3.490 13.362 15.507 17.535 20.090 21.955
9 1.735 2.088 2.700 3.325 4.168 14.684 16.919 19.023 21.666 23.589
10 2.156 2.558 32471 3.940 4.865 15.987 18.307 20.483 23.209 25.188
11 2.603 3.053 3.816 4.575 5.578 17.275 19.675 21.920 24,725 26.757
12 3.074 3.371 4.404 5.226 6.304 18.549 21.026 23.337 26.217 28.300

13 3.565 4.107 5.009 5.892 7.042 19.812 22.362 24.736 27.688 29.819
14 4.075 4.660 5.629 6.571 7.790 21.064 23.685 26.119 29.141 31.319
15 4.601 5.229 6.262 7.261 8.547 22.307 24.996 27.488 30.578 32.801
16 5.142 5.812. 6.908 7.962 9.312 23.542 26.296 28.845 32.000 34.267
L'f 5.697 6.408 7.564 8.672 10.085 24.769 27.587 30.191 33.409 35.718
18 6.265 7.015 8.231 9.390 10.865 25.989 28.869 31.526 34.805 37.156
19 6.844 7.633 | 8.907 10.117 11.651 27.204 30.144 32.852 36.191 38.582
20 7.434 8.260 9.591 10.851 12.443 28.412 31.410 34.170 37.566 39.997
21 8.034 8.897 10.283 11.591 13.240 29.615 32.671 35.479 38.932 41.401
22 8.643 9.542 10.982 12.338 14.041 30.813 33.924 36.781 40.289 42.796
23 9.260 10.196 11.689 13.091 14.848 32.007 35.172 38.076 41.638 44.181
24 9.886 10.856 12.401 13.848 15.659 33.196 36.415 39.364 42.980 45.559
25 10.520 11.524 13.120 14.611 16.473 34.382 37.652 40.646 44.314 46.928
26 11.160 12.198 13.844 15.379 17.292 35.563 38.885 41.923 45.642 48.290
27 11.808 12.879 14.573 16.151 18.114 36.741 40.113 43.195 46.963 49.645
28 12.461 13.565 15.308 16.928 18.939 37.916 41.337 44.461 48.278 50.993
29 13.121 14.256 16.047 17.708 19.768 39.087 42.557 45.722 49.588 52.336
30 13.787 14.953 16.791 18.493 20.599 40.256 43.773 46.979 50.892 53.672
40 20.707 22.164 24.433 26.509 29.051 51.805 55.758 59.342 63.691 66.766
50 27.991 29.707 32.357 34.764 37.689 63.167 67.505 71.420 76.154 79.490
60 35.534 37.485 40.482 43.188 46.459 74.397 79.082 83.298 88.379 91.952
70 43.275 45.442 48.758 51.739 55.329 85.527 90.531 95.023 | 100.425 | 104.215
|80 51.172 53.540 57.153 60.391 64.278 | 96.578 | 101.879 | 106.629 | 112.329 | 116.321
90 59.196 61.754 65.647 69.126 73.291 107.565 | 113.145 | 118.136 | 124.116 | 128.299
67.328 70.065 | 74.222 77.929 §2.358 | 118.498 | 124.342 | 129.561 | 135.807 | 140.169

[ 100

-
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Standard Normal Distribution Table

T

[z [ .00 [ 01 [ 02 ] 03] 04 05 06 | .07 | .08 .09
0.0 [ .0000 | .0040 [ .0080 [ .0120 [ .0160 [ .0199 |.0239 [ .0279 [ .0319 [ .0359
0.1].0398 | .0438 | .0478 | 0517 | .0557 | .0596 | 0636 | .0675 | .0714 | .0753
0.2 |.0793 | .0832 | .0871 | .0910 | .0948 | .0987 | .1026 | .1064 | .1103 | .1141
0.3 | .1179 | 1217 | .1255 | .1293 | .1331 | .1368 | .1406 | .1443 | .1480 | .1517
0.4 | 1554 | .1591 | .1628 | .1664 | .1700 | .1736 | .1772 | .1808 | .1844 | .1879
0.5 | .1915 | .1950 | .1985 | .2019 | .2054 | .2088 | .2123 | .2157 | .2190 | 2224 | .
0.6 | .2257 | 2291 | .2324 | 2357 | .2389 | .2422 | .2454 | .2486 | .2517 | .2549
0.7 | .2580 | .2611 | 2642 | 2673 | 2704 | 2734 | 2764 | 2794 | 2823 | 2852
0.8 | 2881 | .2910 | .2939 | .2967 | .2995 | .3023 | .3051 | .3078 | .3106 | .3133
0.9 | .3159 | .3186 | .3212 | .3238 | .3264 | .3289 | .3315 | .3340 | .3365 | 3389
1.0 | .3413 | .3438 | 3461 | .3485 | .3508 | .3531 | .3554 | .3577 | .3599 | .3621
1.1 | .3643 | .3665 | .3686 | .3708 | .3729 | .3749 | .3770 | .3790 | .3810 | .3830
1.2 | .3849 | 3869 | 3888 | .3907 | .3925 | .3944 | .3962 | .3980 | .3997 | .4015
1.3 | 4032 | .4049 | 4066 | 4082 | 4099 | 4115 | 4131 | 4147 | 4162 | 4177
1.4 | 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 | .4616 | .4625 | 4633
1.8 | 4641 | 4649 | 4656 | 4664 | 4671 | 4678 | .4686 | .4693 | .4699 | 4706
1.9 | 4713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | 4756 | 4761 | 4767
20 | 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 | 4864 | .4868 | 4871 | 4875 | 4878 | .4881 | 4884 | .4887 | .4890
2.3 | 4893 | 4896 | 4898 | 4901 | 4904 | .4906 | .4909 | 4911 | 4913 | 4916
2.4 | 4918 | 4920 | 4922 | 4925 | 4927 | 4929 | 4931 | /4932 | 4934 | 4936
2.5 | 4938 | 4940 | 4941 | 4943 | 4945 | 4946 | 4948 | .4949 | 4951 | 4952
2.6 | 4953 | 4955 | 4956 | 4957 | 4959 | 4960 | .4961 | .4962 | 4963 | 4964
2.7 | 4965 | 4966 | 4967 | 4968 | 4969 | 4970 | .4971 | .4972 | 4973 | .4974
2.8 | 4974 | 4975 | 4976 | 4977 | 4977 | 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 | .4989 | .4989 | .4990 | .4990
3.1 | .4990 | 4991 | 4991 | 4991 | 4992 | 4992 | 4992 | .4992 | 4993 | 4993
3.2 | 4993 | 4993 | 4994 | 4994 | 4994 | 4994 | 4994 | .4995 | .4995 | 4995
3.3 | 4995 | 4995 | 4995 | 4996 | 4996 | 4996 | .4996 | .4996 | .4996 | .4997
3.4 | 4997 | 4997 | 4997 | 4997 | 4997 | .4997 | 4997 | 4997 | .4997 | 4998
3.5 | 4998 | 4998 | .4998 | 4998 | 4998 | .4998 | .4998 | 4998 | .4998 | 4998
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