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A1, {al Explain five uses of index numbers in decision maki ng. (8 marks)

(b} The fellowing information relates to a project to be undertaken by a company:

Activity Preceding Activities Time duration
{weeks)

7

1]

15

17

L T e - R O - [ o O s T - -

LK 9

(1) Draw a network diagram of the Rr}ifect.
(n}  Determine the: )

L critical path;
II,  project duration. (12 marks)

/2. (a)  Explain the meaning of each of the following types of matrices, giving an example in
each case:

{1} equal matrices;

{il}  row matrix:

{ifi}  transposs matrix:

{iv)  scalar matrix;

(v)  square matrix. (10 marks)

(b} The following information shows the number of yearsof experience and the
corresponding number of units produced by employees of a company in a cenain
roonth.
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Number of years of Units produced

experience

16 54
22

7 59
30 44
44 49
53 30
10 54
26 4]

(i) Calculate Pearson's coefficient of correlation.
(i) Interpret the results in (i) above. { 10) marks)

Qutline five limitations of quantitative techniques in business decision making.
(10 marks)

A factory uses 3 machines; J, K and L to make pens. Machine J makes 35% of the
pens, machine K makes 40% of the pens and the rest are made by machine L. [tis
known that 5% of the pens madejusing machine T are faulty, 3% of the pens made
using machine K are faulty d[iﬂﬁ% of the pens made using machine L are faulty.
A pen is sclected al randomy,

Calculate the possibility that:

(i) the pen is made using machine J and is not faulty;

(if}  the pen is faulty and is made using either by machine K or machine 1;

{iif)  the pen iz made using machine L and is feulty, (10 marksz)
Highlight five rules followed when drawing network dia ETams. (10 marks)

The following is the average revenue (AR function and tosal cost {TC) function of a
firm:

AR = 3000 - 0.05q
TC =5,000 + 6g = g

Where g is the level of output produced and sold. Determine the:

{1 total revenue function:

(i) level of output that maximises profit;
(i) profit function;

(iv)  price that maximise profit;

(v} maximum profit. { 10 marks)
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A5, (a)

(b}

a. [a)
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A company uses component TQ in it's production process, The following information
relates to the company's inventory policy:

Minimum Normal Maximum
Lead time (in days) 4 B 12
Demand in wnits {per day) B0 110 144

The company’s Economic Order Quantity (EOQ) and safety stock level are 300 units
and |60 units respectively.

(i) Calculate the:

[. re-order level;
1. minimum stock [ewvel;
[IT. maximum stock level.
(i)  Qutline two factors that determine the re-order level. (8 marks)

Mary has received Ksh 2 400,000 in form of @mment benefits. She intends to invest
the money in one of the following options: C)O
X
%)
Option 1: Invest in a mutwal fond thaﬁays 10% compound interest per year
<
compounded half yearly for 3 yeago

Option 2: Invest in a2 company that pays 15% simple interest per annum for 3 years.

Option 3: Invest Ksh 800,006 at the beginning of each year for 3 years in a an account
paying 0% compound interest per annum.

(1) Caleulate the amount accumulated under each investment option over the 3 year
period.

(ii} ~ Based on the results in (i) above, advise Mary on the option to invest in.
{ 12 marks)

The sales manager of a company claims that their daily sales have increased after
conducing an inhouse sales training. Before the training the daily sales were
Ksh 60,000, A sample of 16 sales person’s form the company was selected at random
after the training and the averape sales were found to be Ksh 95,000 with a standard
deviation of Ksh 1,100, Test the manager’s claim at 5% sigmificance level.

(& marks)
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The following data shows the production in tonnes of 4 product manufactured by a
vompany over 4 period of eight years.

Year Units produced

{tonnes)
2012 2]
2013 20
2014 2
2015 20
2016 27
2007 18
2018 12
2019 22
{i) Using the least squares method, determine the linear regression equation of the
data above,

(ii}  Using the cquation in (i) above, estimate the preduction for the vear 2022,
S (12 marks)
O
An ICT examination was cc}nduc@f}r 200 students in a college. The marks scored
were found to be normally distr,glay with a mean of 66 marks and a standard deviation
of 5 marks. Caleulate the nurffber of students whose marks Were:

(i) above 68 marks:
(i) between 56 marks and 70 marks:
{iti})  below 72 marks. ( 10 marks)

A company uses two types of components: S and T o manufacture a product. The per
urit costs of the components S and T are Ksh 3,500 and Ksh 4,500 respectively. A unit
of a product requires 4 units of component S and & units of component T. The company
intends to purchase at least a total of [3 components. The current market demand for
the product is at least 64 uniis,

(i) Formudate a linear programming problem from the information above.

i) Using the graphical approach, determine the number of components of sach type

that should be purchased in order to minimize total costs. ( 10 marks)
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Critical Values of the t - Distribution

Level of significance for two-tailed test
dF(v) 0.2 | 89 0.05 0.02 0.01 0.005 0.001
20% 10% 5% 2% 1% 0.5% 0.1% |
1 3.077684 | 6313752 | 12.708205 | 31.820516 | 63656741 | 127321336 | 636.610248 |
2 | 1885618 2015006 | 4302553 | 6004567 | 5924843 | 14089047 | 31599055
|3 | 1837744 | 2.353363 | 3.182446 | 4540703 | 5840000 | 7453319 | 12823679
| 4 | 1533208 | 2131847 | 2778445 | 3746047 | 4604095 | 5507888 | 2610302
| 5 | 1.47Eea4 | 2.015048 | 2570582 | 3364830 | 4.032143 | 4773341 | 6.888827
6 | 1436756 | 1043160 | 2446912 | 5142000 | 3.707428 | 4.316627 | 5.058816 |
[ ¥ 1414824 | 1894579 | 2364624 | 2997957 | 3409483 | 4029337 | 5407883 |
| 8 | 1396815 | 1850548 | 2306004 | 2806450 | 3355087 | 3832619 | 5041305
~ 9 | 1383028 | 1.833113 | 2262157 | 2821438 | 3240836 | 3580662 | 4 780013
| 10 | 1372184 | 1812461 | 2228139 | 2763769 | 3168273 | 3581406 | 4.565894
1 1.363430 | 1795685 | 2200985 | 2718073 | 3.105807 | 34966714 | 44358790
12 | 1386217 | 1782288 | 2178813 | 26580008 | 3054540 | 3428444 | 4.317751
13| 1350171 | 1770833 | 2160368 | 2850300 | 5.012276 | 5.372488 | 4.720832
14| 1.345030 | 1.761310 | 2144787 | 2.6244B4 | 2,976843 | 3325696 | 4.140454
16 | 1.340806 | 1753050 | 2131450 | 2G02480 | 2046713 | 3386030 | 4.072768
16 | 1336757 | 1745884 | 2119905 | 2.5834A7 | 2.620782 | 3251983 | 4.0149%8
%7 | 1333379 | 1739607 | 2108616 | 2.566934 | 2BEA231 | 3220450 | 3.665128
18 | 1330381 | 1734084 | 2100822 | 2552360 | 2678440 | 3196574 | 3621848
18 | 1327728 | 1729133 | 2093024 | 2530483 | $860035 | 3173725 | 3.6A3408
1] 1325341 | 1724718 | 2.08506 2527977 (- 2.845340 | 315340 3.848076
21 | 1323188 | 1720743 | 2078614 | 251764 | 2831360 | 3135208 | 3.813277
22 | 1301237 | 1747144 | 2073873 | 2508395 | 2818758 | 3118824 | 3792131 |
23 | 1318460 | 1713872 | 2068658 | 2490867 | 2807338 | 3.103897 | 3.767627
24 | 1317838 | 1710682 | 2083899 | 2462159 | 2796939 | 3080514 | 3745360
| 25 | 1316345 | 1708141 | 2056636 | 2485107 | 2787436 | 3.078199 | 3725144 |
FL 1314972 | 1705618 | 2.055520 | 2478630 | 2778715 | 3.088009 | 3.706812
27 | 1313703 | 1.703288 | 2051830 | 2472660 ! 2770683 | 3.056520 | 3680502
28| 1312527 | 1701931 | 2048407 | 2467140 | 2783252 | 3.046828 | 3573808
29 | 1311434 | 1560137 | 2.045230 | 2462001 | 2755386 | 3.038047 | 3658405
30 | 1310415 1687261 | 2042272 | 2457262 | 2749936 3028798 | 3845958 |
31 | 1309484 1505519 | 2.039513 | 2462824 | 2744042 | 3.022118 | 3.533466 |
32 | 1308573 | 16593889 | 2036933 | 2448678 | 2738481 | 3.014949 | 3621802
33 | 1307757 | 1692360 | 2034515 | 2444704 | 2733277 | 3008242 | 3510813
34 1.306852 i 1.600024 | 2032244 | 2441150 | 2728394 2001954 | 3800716
35 | 1306212 | 1689572 | 2030108 | 2437723 | 2723808 | 2998047 | 3591147
| 40 | 1.303077 | 1.683851 | 2021075 | 24232567 | 2704458 | 2671171 | 3550966
45 | 1.300848 | 1.678427 | 2014108 | 2412116 | 2680585 | 2952079 | 3.520251
| B0 | 1298714 | 1.675805 | 2008559 | 2403272 | 2677783 | 2936864 | 3405013
| 60 | 1266821 | 1.670649 | 2000266 | 2390118 | 2660283 | 2814553 | 3.460200 |
70 | 1295763 | 1.666014 | 1884437 | 2380807 | 2647005 | 2.B08T34 | 3.435015
T B0 | 1292224 1684125 | 1090063 | 2373868 | 2638ER1 | 2 BEBGTZ | 3418337
B0 | 1281009 1861961 | 1086674 | 235B457 | I2B315B6 | 2 B77884 | 3401836
100 | 1.290075 | 1880234 | 1983971 | 2364317 | 2626801 | 2H70652 | 3.300401
120 | 1288846 | 1.657661 | 1979930 | 2357825 | 2617421 | 2858665 | 3.373454
dF (v W | 5% 2.5% 1% 05% | 025% 0.05%
g1 | oS 0.025 0.01 0.005 | 00025 0.0005
Level of significance for one-tailed test
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