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Foundation Examinations Spring 2004

Mar ch 06, 2004
QUANTITATIVE METHODS (MARK S 100)
Module A (3 hours)

Ql (@ The population of a city was 8 million on January 1, 2000. The population
IS growing a the exponentid rate of 2 percent per year. What will the
population be on January 1, 2005? (03)

(b) A person borrowed Rs20,000 from a bank a a smple interest rate of
12 percent per annum. In how many yearswill he owe interest of Rs.3,600. (01)

(© The number of colour T.V. sats sold by a firm was three times the
combined sde of C.D players and radios. If the sdes included 72 T.V. sets

and 8 radios, how many C.D. players were sold. (02)
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Q2 (3@ The aithmetic mean of profit earned by two companies ‘X’ and ‘Y’ is
Rs. 34 million whereas the geometric mean is Rs. 16 million. Find out the
profit earned by each company. It is known that company ‘X’ earned more
than‘Y’. (06)

(b) How much money must be invested in an account a the end of each
quarter if the objective is to have Rs.225,000 after 10 years. The account
can earn an interest rate of 9 percent per year compounded quarterly. How
much interest will be earned over the period. (07)

Q3 (@ Suppose the tota cost of manufacturing ‘q’ units of a certain commodity is
c(d) = 3q°+ q+ 48

()] At what level of production is the average cogt per unit the
minimum?

(ii) At what level of production is the average cost per unit equd to the
marginad cost? (08)
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M/s ABC Technologies know that the relationship between their weekly
sdes Q and weekly profit PR is expressed by the following function:

PR = -0.002¢Q + 10Q — 4000
Advise the company about the profit maximizing quantity. ©4)

Grgph the feaghility region for the following system of inequdlities
2x—-y=5
X+y>0
x<4
Find dl corner points of the feashility region. (06)

A firm produces three products X, Y and Z with a profit of Rs. 20, Rs. 18 and
Rs. 16 respectively. Production data are as follows:

M achine Labour Raw M aterial

Hours Hours Units
X 5 2 8
Y 3 5 10
V4 6 3 3
Avallability 3,000 2,500 10,000
Set up the initid Simplex Tableau including the necessary dack varidbles. (04)

The following frequency didribution gives the weight of 35 objects,
measured to the nearest kg. Draw ahistogram to illustrate the data:

Weight (Kg) 6-8 9-11 12-17 18-20 21-29

Frequency 4 6 10 3 12

(07)

Following data relates to per unit prices of housng utilities i.e. Electricity,
Gas, Water and Telephone:

Years
Utilities 2001 2002
price guantity price guantity
Electricity 1.97 62 2.10 68
Gas 7.90 8.7 8.60 9.5
Water 0.29 296 0.31 298
Telephone 2.40 55 2.50 58

Cdculate Fisher's index for the year 2002, usng 2001 = 100. Find the
percentage increase in the year 2002 as compared to 2001. (04)
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Q6 (d The following table shows the data on shelf space dlotment (x) and sdes (y)

Space dlotted Sdes
(s0. feet-x) (Number of boxes-y)
2 20
4 36
6 38
8 38
10 52
12 54
M Determine the equation of least square regression line of y on x.
(it) Using the above equation, estimate saes for a space alotment of
7 square feet.

(b) A computer while caculating the corrdation co-efficient between two
variables X and Y from 25 pairs of observation obtained the following sums:

SX =125
SX? = 650
SY =100
SY? = 460
SXY = 508

The following mistakes were discovered a the time of checking:

Wrong Values Correct Values Need to be
Recor ded Recor ded
X Y X Y
6 14 8 12
8 6 6 8

Find out the correct value of the co-efficient of corrdation.

Q7 (@ Thefollowing table provides areative frequency didtribution for the Sze
of the farmsin the province of Punjab.

S Relative
ze (acres) Er
equency

Under 10 0.087
10-49 0.192
50-99 0.156
100-179 0.173
180-259 0.098
260-499 0.143
500-999 0.085
1000-1999 0.040
2000 & over 0.026

A farm is sdected at random, determine the probability that the farm sdlected has:

0] less than 2000 acres
(D) at least 50 acres

(05)

(06)

(02)
(02)
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(b) In an introductory daidics class, the number of mdes and femaes are shown
in the following frequency digtribution table:

Sex Frequency
Mde 17
Femde 23

Two gudents are sdected a random without replacement from the class. Find
the probahility that the first student selected is femae and second ismale. (03)

(©) Current medicd sudies show that 30 percent of the population will suffer from
the common cold each winter. A group of 12 people israndomly salected.

I What is the probability that exactly 5 in the group will have the
common cold thiswinter?

i What is the probability thet a least 5 in the group will have the
common cold this winter?

i Compute te mean and variance of the number in the group that will
have the common cold this winter. (06)

@ A physcian wishes to edimate with 95% confidence the mean ‘Serum
Cholesterol’ level of a population. He wishes the estimate to be within 5 units
of the true mean. From previous work, he has learnt that the appropriate vaue
of s =20.

How large a sample he should take? (04)

(b) The environmenta protection officer of a large indudsrid plant sought to
determine the mean daly amount of sulphur oxide emitted by the plant. A
random sample of 10 days measurements gave a mean of 9.5 tons per day with
dandard deviation of 3.24 tons per day. Suppose emissons per day are
normaly distributed.

Edimate‘ m’” using a 95% confidence interva and interpret your result. (07)

For the following digtribution, caculate the variance, standard deviation and co-
effident of variation:

X f
20- 29 4
30-39 12
40-49 19
50-59 25
60— 69 20
70-79 14
80 - 89 6

(06)
(THE END)



