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

DATE : 26.11.2016 TIME : 09.30 am to 12.30 pm

INSTRUCTION TO CAND]}DATES.

a) Answer any five (05) quéstions only.

b) Each question carry 20 marks.

¢) Write your index number on every page.

d) Use of non programmable calculator is allowed.
¢) Graph paper will be provided.

e) Necessary statistical tables and mathematical formulae annexed.

(QI) a. Find the differential coefficient of the following functions with respect to “x”

) 7xH2x%+H4x+3 i) (x*7) (x*+3)
2 . 1
iii) (2x+4) iv) Vx +=

b. If y=x"3x+7 find &y

dx?

¢. Social studies has revealed that both the young and the elderly spend lot of time watching
TV. If the number of hours per month in watching “TV” is denoted by “y” and the age
denoted by “x” and their relationship is given by the equation;
y = x*-24x+ 180
Find at what age will “hours of watching TV” be minimum?
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(Q2)

A and B are twp matrices defined as follows.
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(Q3) a.

Evaluate the following. -

) A-B

ii) A x B (vector multiplication)

A small manufacturer produce handbags, valets and pencil cases using three processes,
cutting, stitching and printing. The number of hours of process time required to complete

one unit of each product is shown below.

Handbag Valet Pencil Cases
Cutting 1 2 2
Stitching 1 1 2
Printing 0 1 1

Suppose each day, the plant capacity used for cutting, stitching and printing is 25 hrs, 30
hrs and 20 hrs respectively. And the number of handbags, Valets and Pencil Cases
produced is x, y and z.

Develop this relationship as a matrix equation.

Use Cramer’s rule or inverse metrics method to solve the following simultaneous

-equations.

3x+4y+ z = 14
x+5y+3z = 20
2x+ y+ 2z = 10

"When an unbiased coin is tossed the probability of getting head is % .Then by the
addition rule of probability we find that the probability of gétting head in at least one toss
when the coin is tossed twice is ( % + % ) = 1. The probability being, 1 imply that it is
certain. But this cannot be so, because we could have both tosses being, TAIL". Briefly

explain the inaccuracy of this argument.

An ice cream vender sells chocolate, strawberry and vanilla ice creams. He observes that
50% of the time he sells chocolate ice cream, 35% of the time he sells strawberry and
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15% of the time he sells vanilla ice cream. Ice cream is sold either in cones or cups. It is

observed that 70% of chocolate ice cream, 60% of strawberry ice cream and 40% of

vanilla ice cream are sold in cones. If the sale of an ice cream is randomly selected.

1)  What is the probability that the ice cream was sold in a cone.

ii) What is the probability that the ice cream sold is chocolate, given that it was sold in
a cone.

1ii) What is the probability that the ice cream sold is vanilla, given that it was sold in a

cone.

4) a. Past experience indicates tﬁhat 30% of all individuals entering a certain store decide to
p g

make a purchase. If a group of five individuals enter the store,

1) What is the probability that exactly two of them will decide to make a purchase?

if) What is the probability that less than two of them will decide to make a purchase?

b. A factory manager observes that on average there are two machine breakdowns every

week. What is the probability that there will be no machine breakdowns next week?

c. Assume that the length of time of a typical televised base ball game including all
commercials is normally distributed with mean 2 % hours and standard deviation ¥ hour.
Consider a televised baseball game that begins at 2.00 pm with the next scheduled
broadcast being 5.00 pm. What is the probability that the televised game will cut into the

next broadcast scheduled at 5.00 pm?

(Q5) a. Briefly explain why people resort to sampling instead of studying the full population.

b. 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.
i) Develop a 80% confidence interval estimate of the number of minutes a candle

burns.



iii) What is the width of the 80% confidence interval?

iv) What should the sample size be to reduce the width to 4 minutes?

c. Test the hypothesis at 5% level of significance that the candle bumns for at least 30
minutes.

(Assume that the time the candle burnt is normally distributed)

(Q6) Itis believed that the annual cost of maintenance of a machine and its age is closely related.

(1))

In the table below “x” represents “Age” and “y” represents cost of maintenance measured in

Rs. “000”. Information of five machines is displayed in the table along with the calculated

(19 2” (13 27’

X7, “y”” and “xy” terms.

X y X y Xy
7 6 49 36 42
4 2 16 4 8
9 5 81 25 45
12 9 144 81 108
8 7 64 49 56
40 29 354 195 259

1)  Calculate the correlation coefficient between age and cost of maintenance.
i)  Evaluate the line of regression of the form y = a+ bx

iii) Predict cost of maintaining “y” when age “x” is 15 years.

iv)  What is the residual of the observation, where “x” is 8?

v)  Evaluate the sum of squares of residuals giyen as “SSE”

vi) Calculate the coefficient of determination and interpret the result.

vii) Find the standard error of coefficient “b” given by Sbl

viii) Find the 95% confidence interval for the estimate of slope given by “b”.
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Mathematical Formula

)

iii)

vi)

Vii)

Correlation coefficient

exy — (ex)n(sy)

=T
n n

Line of regression y = a+bx

b = nexy — (£x)(ey)
" nex?- (ex)2

SSE =sum of all (residual)’ Terms.= ey* - agy

Coefficient of determination = 2
SSE
S —_ 208
yX n—2

_ Syx — ey2 _ (&)
Sb1l —mwhere SSX = ex T

Standard error =

S
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"~ 878 -APPENDIX

204821
S22 4861
235 4893
245 4918
.25 . .4938
| .26, 4953
a2 4965
28 4974
29 - 4981
30 49865 . 4
34 49903
32 49931
33. 49952 14995
34 49966 - 49968 . 49969
35 49977 49978 . ..A9978 8 9981
36 49984 49985 . 49985 ) 49986 . 49987
37. 49989 49990  .49990 © ..49990 49991 :
38 49993 . 49993 . 49993° . 49994 49994
.39 49995 . 49995 49996 49996 . 49996

o

o a9

Entry represents area under the standard normal distribution from the mean to z.




