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MCP 1607 - QUANTITATIVE TECHNIQUES FOR MANAGERS
DURATION : THREE (03) HOURS

Date: 09™ April, 2006 Time: 9.30 a.m. 12.30 p.m.

Answer any five {5) questions. All questions carry equal marks.
Graph papers and Normal Distribution Tables will be provided.
Non programmable calculators will be allowed.

01.  "Quantitative techniques are used by Managers at different levels in their day to
day work. These techniques have their own limitations. however they have
proved to be useful. What is important for managers is to know what the
techniques are and what they are used for. They also should develop the skills of
interpreting their problems to match the available techniques™. Elaborate this
statement with examples in about 200 words.

2. a Differentiate the following functions with respect to “x”
2 . 2
i X742 ii. s iii. x log (x)
x+7
b. Integrate the following functions with respect to “x™
i 3x°H8x+2 i (x™+7)(2x+3)
C. Evaluale the following definite integral.
i 254 9x+5 d
i
OR
2 7 5 1 4 2
d. IfA=13 2landB=|2 3 1
1 3 6 1 2 5
Evaluate
1. A+B
ii. A-B
iti. 2xA
E. Find the inverse of matrix C where
4 7 6
C=|3 8 5
] 3 2
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04.

13

Briefly explain why people resort to sampling instead of studying the full
population.

with the view of estimating the number of minutes a candle burns, a

sample of 49 candles were lit until they burn off and the number of

minutes they burn were recorded. It was observed that the mean and

standard deviation of the number of minutes a candle burns was 25

minutes and 14 minutes respectively.

I Develop a 95% confidence interval estimate of the number of
minutes a candle burns.

ii. Develop a 80% confidence interval estimate of the number of
minutes a candle burns.

1ii. What is the width of the 80% confidence interval?
iv. What should the sample size be to reduce width to 4 minutes?
Show that irrespective of sample standard deviation to reduce the width of

any confidence interval estimate by half the sample size need to be
increased four times.

1t is suspected that the daily Power Consumption of machines is related to its age.
To justify this a sample of five machines were taken and their age and power
consumption recorded as shown below.

il

i,

iv.

AGE (Years) POWER CONSUMPTION(Units)

—th b e~
L)ooy b =1 00

Calculate the correlation coefficient between age and power consumption.
Develop the regression equation of the form y = a+bx

What would be the power consumption when the ape of the machine is six
years?

Evaluate the coefficient of determination.

Evaluate the standard error of the estimate (s)

I~
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05. A sample of 200 students sitting

a. the GCE (A/L) examination were interviewed and the results are described
in the table below.

GENDER PROGRAMME OF STUDY TOTAL
SCIENCE | ARTS | COMMERCE
MALE 25 20 30 75
FEMALE 15 70 40 125
TOTAL 40 90 70 200

If a student is randomly selected;
1. What is the probability that the student selected is a Female?

ii. What is the probability that the student selected is studying
science?

Ii. What is the probability that the selected student is studying science
given that the student is a female?

iv. What is the probability that the student selected is a Female given
that she is studying commerce?

b. An Ice Cream Vendor sells three flavors namely Chocolate, Strawberry
and Vanilla. 50% of sales are chocolate 30% are strawberry and 20% are
vanilla. In addition ice cream is sold either in cones or cups. The
percentage of cone sales for chocolate, sirawberry and vanilla are 70%,
60% and 40% respectively.

i. What is the probability that a randomly selected sale was chocolate
given that it was sold on cone?

ii. What is the probability that a randomly selected sale was vanilla
given that it was sold on cup?




06.

07.

The time series shown below describes the export of rice measured in Metric
Tons for each quarter from 2001 to 2005. Column (4) of the table is the centered

moving average which is already calculated.

Time Series Data

Year | QTR | EXPORT | Centered Year QTR | Export | Centered
(Metric | Moving Metric | Moving
Tons) Average Tons Average
1 2 3 4 1 2 3 4
2001 1 49 - 2003 3 21 31.0
2 14 -- 4 26 29.12
3 29 30.87 2004 1 28 30.5
4 35 31.75 2 39 32.5
2002 1 42 32.2 3 37 32.62
2 28 30.2 4 26 32.25
3 17 29.0 2005 1 29 31.87
4 31 30.5 2 35 34.62
2003 i 38 33.0 3 38 -
2 44 31.62 4 47 -

i Calculate the seasonal index for the four quarters.

1i. If it is estimated that the trend value for 2005 third quarter is 32, evaluate
the forecast for third quarter of 2005.

iii. It is suspected that the time series data, in addition to its scasonal
fluctuations has five quarterly cyclic variations. Usc auto correlation to
verify this hypothesis.

v, What are the limitations of time series analysis?

A project consists of 9 activities A,B,C, ... |, whose precedence and durations are
explained in the table below.

Precedence Table.

ACTIVITY

PRECEDANCE

DURATION

(DAYS)

Project start

Project start

Project start

After A

After A

After B, E

After C, F

After D,G

— [T (oD 0lE | >

After H

W~ =] |00




08.

i. Construct the network
il. Time analyze the network and name the critical path.
iii. What is the earliest project completion date?

v, Calculate EST, LST, EFT and LFT of activity F.

V. Calculate the free float of activity D.

Cooray Anderson Spice Company has a limited amount of three ingredient
labelled as A, B and C, used to produce either turmeric or paprika. The marketing
department reports that the form can sell as much paprika as it can produce but
can sell up to a maximum of only 1700 bottles of Turmeric. Unused ingredients
are sold on the open market. The profit gained by reselling these ingredients A, B
and C are respectively Rs. 3.00, Rs. 4.00 and Rs. 2.00 for Milliliter. In addition
Cooray has signed a contract to supply 600 bottles of Paprika to Wal-Mart Lid,
Details on resource requirements to produce Turmeric and paprika and unit profit
is given in the following table. Cooray hopes to maximize profit.

Summary Table

Resource Requirement (MLS/Bottle) Maximum | Profit
Demand for
A B C (Bottles) | Bottle
(Rs.)
Tumeric 4 2 1 1700 42
Paprika 3 2 3 Unlimited 37
Availability 8000 9000 7000 e --
(MLS)
1. Formulate this as a linear programming problem.
1l. Solve the problem using graphical method.




Mathematical Formulae

1

ERa

In the equation y=a+ bx

nz;xy Zny
IIZA —(Z )'

am 2Y 2
n n

COEFFICIENT OF = COEFFICIENT OF | *
DETERMINATION CORRALATION
COEFFICIENT OF - S5R

S5T
DETERMINATION

SST = SSR + SSE
sST=Yy-n [ Zy
STANDARD ERROR S35
OF ESTIMATE
- Copyrights reserved -




1018 APPENDIX ¢

TABLE 2 Areas of the Standard Normal .Distribulion

/MTable area for z

The tabie areas are probabilities that the standard normal random variable is between 0 and z.
Second Decimal Place in z

2 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 }
0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0189 0.0239 0.0278 0.0319 0.0359 {» .
0. 0.0398 0.0438 0.0478 0.0617 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753 I
0.2 0.0793 £.0832 0.0871 .091Q 0.0248 0.0987 0.1026 0.1064 0.1103 0.1141 ¢
0.3 0.1179 0.1217 0.1255 0.1283 0.1331 0.1368 0.1406 0.1443 0.1480 01517
0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 01772 0.1808 0.1844 0.1879 ¢
Qs 0.1915 0.1950 0.198% 0.2018 0.2054 0.2088 0.2123 0.2157 0.2130 0.2224 ¢
0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422  '0,2454 0.2486 0.2517 0.2549 }
0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2754 0.2823 02852 |
[1R:] 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133

0.3159 0.3186 0.3212 0,3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389
03413  0.3438 0.3461 0.2485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621

0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3750 0.3810 0.3830
.0,3849 0.3868 0.3888 0.3807 0.3225 0.3844 0.3962 0.3980 0.3997 0.4015
0.4032 0.40489 0.4066 0.4082 0.4085 0.4115 0.4131 0.4147 0.4162 0.4177
0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319
0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4408 0.4418 0.4429 0.4441

0.4452 0.4453 0.4474 0.4484 0.4495 0.4505 0.4515 0.4325 0.4535 0.4545
0.4564 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4525 0.4633
0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706
- 043 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4751 0.4767
0.4772 0.4778 0.4783 0.4788 0.4793 0.4738 0.4803 0.4808 0.4812 0.4817

0.4821% 0.4826 0.4830 0.4834 0.4838 0.4842 0.4845 0.4850 0.4854 0.4857 .
0.4861 0.4864 0.4868 0.4871 0.427 8.487¢8 G.4891 4884 0.4887 0.4880 .
2.3 0.4893 0.4836 0.4898 0.4901 0.4804 0.4306 0.4808 0.4311 0.4913 0.4316 ]
24 0.4918 0.4920 0.4922 0.4925 0.4927 0.4928 0.4931 0.4532 0.4934 0.4936 . i
25 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952 :

2.6 0.4353 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4862 0.4963 0.4964

. 2.7 0.4865 0.4966 04367 . 0.4968 0.4969 0.4970 0.4971 0:4872 0.4873 0.4974
e 2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981 {
28 0.4981 0.4982 0.4882 0.4883 0.4884 0.4984 0.4985 0.4985 0.4886 0.4986 ¥,
3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4289 0.4930 0.4380

31 0.4980 0.4891 0.4991 0.4991 0.4992 0.4982 0.4892 0.4892 0.4993 0.4993
3.2 0.4983 0.4993 0.4854 0.4594 0.4994 0.4854 0.4594 0.4995 0.4935 0.4995 |
3.3 0.4995 0.4395 0.4995 0.4956 0.4996 0.4986 0.4996 0.4996 0.4996 0.4997 §
34 0.43997 0.4937 0.4857 0,4897 0.4597 0.4597 0.4997 0.4997 0.4997 0.4998
35 0.4998

4.0 0.49897

4.5 0.439897

5.0 0.4998997

6.0 0.489988999
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