Spring 2004 Module-A

Introduction

The Examiners' Comments are being reproduced to assist the candidates in knowing what is expected of them and where they have fallen short of those expectations.

In order to fully appreciate the Examiners' Comments, the candidates must have in their view the level of achievement necessary for a pass standing in the examination. The examination determines whether the candidates have achieved the minimum desirable level of a professional competence which the Institute looks for and the ability to apply CA entry level knowledge to theories, principles and practices to situations and problems likely to be encountered in professional practice. Accordingly, candidates should demonstrate their ability to:

· apply knowledge as required by the prescribed syllabus

· identify, define and rank problems and issues, when not specially directed to them by the questions

· solve problems in an analytical integrative manner, exercise judgement in developing and evaluating alternatives and proposing practical solutions and

· communicate effectively with users and respond to users needs 

The institute attempts to measure, to the extent possible, in written examinations the maturity of the candidates judgment and their ability to make useful recommendations to clients, supported by analysis of the type and quality expected of Chartered Accountants in Practice.

THE INSTITUTE OF CHARTERED ACCOUNTANTS OF PAKISTAN

Foundation Examinations Spring 2004

March 06, 2004

QUANTITATIVE METHODS (MARKS 100)

Module A (3 hours)

Q.1 (a) The population of a city was 8 million on January 1, 2000. The population

is growing at the exponential rate of 2 percent per year. What will the

population be on January 1, 2005?

(03)

(b) A person borrowed Rs.20,000 from a bank at a simple interest rate of

12 percent per annum. In how many years will he owe interest of Rs.3,600.

(01)

(c) The number of colour T.V. sets sold by a firm was three times the

combined sale of C.D players and radios. If the sales included 72 T.V. sets

and 8 radios, how many C.D. players were sold.

(02)
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 (03)

Q.2 (a) The arithmetic 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 at 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)

Q.3 (a) Suppose the total cost of manufacturing ‘q’ units of a certain commodity is

c (q) = 3q2 + q + 48

(i) At what level of production is the average cost per unit the

minimum?

(ii) At what level of production is the average cost per unit equal to the

marginal cost?

(08)

(2)

(b) M/s ABC Technologies know that the relationship between their weekly

sales Q and weekly profit PR is expressed by the following function:


PR = -0.002Q2 + 10Q – 4000

Advise the company about the profit maximizing quantity.

(04)

Q.4 (a) Graph the feasibility region for the following system of inequalities

2x – y = 5

3x + y > 0

x < 4

Find all corner points of the feasibility region.

(06)

[image: image2.png](b) 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

Machine Labour Raw Material
Hours Hours Units
X 5 2 8
Y 3 5 10
z 6 3 3
Availability 3,000 2,500 10,000

Set up the initial Simplex Tableau including the necessary slack variables (04)
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(b)  Following data relates to per unit prices of housing uilities ie. Electricity,

Gas, Water and Telephone

Years
Ultilities 2001 2002
price quantin price quan
Electricity 1.97 62 2.10
Gas. 7.90 8.7 8.60
Water 0.29 206 031
Telephone 730 55 750
Caleulate Fisher's index for the year 2002, using 2001 = 100. Find the

percentage increase in the year 2002 as compared to 2001 (04)




[image: image4.png]Q6 (a) The following table shows the data on shelf space allotment (x) and sales (v)

Space allotied Sales
(59. feet-x) (Number of boxes-y)
2 20
4 36
6 38
8 38
10 52
12 54
(i) Determine the equation of least square regression ine of'y on x.
(i) Using the above equation, estimate sales for a space alloiment of
7 square feet (05)
(b) A computer while caleulating the correlation co-efficient between two

variables X and Y from 23 pairs of observation obtained the following sums:

SX - 12

SX? = 650
SY = 100
SY2 = 460
SXY - 508

The following mistakes were discovered at the time of checking

Wrong Values Correct Values Necd to be
Recorded Recorded
X Y X Y
6 14 8 12
S 3 G
Find out the correct value of the co-eflficient of correlation. (06)
Q7 (@) The following table provides a elative frequency distribution for the size

of the farms in the province of Punjab.

Size (acres) Relative

requency

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 selected at random, determine the probability that the farm selected has:

() less than 2000 acres (02)
(ii) at least 50 acres (02)



[image: image5.png](b) In an introductory statisties class, the number of males and fomales are shown
in the following frequency distribution table:

Sex Frequency
Male 17
Female 23

Two students are selected at random without replacement from the class. Find
the probability that the first student selected is female and second is male. (03)




[image: image6.png](¢) Current medical studies show that 30 percent of the population will suffer from
the common cold each winter. A group of 12 people is randomly selected

i What is the probability that exactly 5 in the group will have the
common cold this winter?

il What is the probability that at least 5 in the group will have the
common cold this winter?

ii.  Compute he mean and variance of the number in the group that will
have the common cold this winter.

(06)
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(b)

A physician wishes to estimate with 95% confidence the mean *Serum
Cholesterol” level of a population. He wishes the estimate o be within 5 units
of the true mean. From previous work, he has leamt that the appropriate value
of o= 20.

How large a sample he should take?

The environmental protection officer of a large industrial plant sought  to
determine the mean: daily 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
standard deviation of 324 tons per day. Suppose emissions per day are
normally distributed

Estimate 1 using a 95% confidence interval and interpret your result

Q.9 For the following distribution. calculate the variance, standard deviation and co-
efficient of variation:

x
20-29 4
3039 12
4049 19
5059 25
60 - 69 20
70 -79 14
80 - 89 6

(THE E

D)

(04)

7

06)




	QUANTITATIVE METHODS

	Q.1
This question consists of five parts with marks ranging from 1 to 4. Generally, the candidates scored high on this question, particularly on parts (b), (c), and (e). In part (a), majority of the candidates did not apply the correct formula using the exponential rate of growth. Instead, they either used compound rate of growth or even by some simple rate of growth. In part (d), majority of the candidates did not apply the chain rule of differential. They substituted the value of U and established the relationship between 'y' and 'x' before taking the differentiation. 

Q.2
This question had two parts: one relates to the system of linear equation and the other to the annuity. In part (a) the two equations were to be established by using the formulas for arithmetic mean and geometric mean. One difficulty encountered by the candidates at the very outset was to convert ab = 16 to ab = v256 surprisingly, some of the candidates took ab = 4. A large number of candidates scored high on this question.

Q.3
This question in two parts covered various aspects of optimization such as finding the level of production for minimization of cost and maximization of profit. The candidates generally performed well and scored high in this question. However, quite a large number of candidates failed to take the first step [in part (a)], that is, to obtain the average cost function from the total cost function. Some of those who were able to find the level of production at which the cost will be minimized, did not test the result with the second derivative. Similarly in part (b), some of them did not compute the second derivative. They just stopped by finding the quantity through first derivative.

Q.4
In part (a) of this question, feasibility region was to be graphed and then the values of the corner points were to be determined. Majority of the candidates were unable to plot the lines from the inequalities or identify the feasibility region. A large number of candidates scored low on this part of the questions. Similarly in part (b), majority of the candidates could not set up the initial simplex tableau with the necessary slack variables. On the other hand some of the candidates went on to solve the questions and unnecessarily wasted much of their valuable time.

Q.5
Since the class width were not equal, the candidates were required to appropriately adjust the frequencies [part (a) of the question] before drawing a histogram. A large number of the candidates failed to take this essential step. They drew the histogram with the given frequencies. Part (b) of the question was successfully attempted by majority. Some of them could not calculate the percentage increase in the year 2002 over the year 2001. A few of them also computed the Quantity index, although this was not required.

Q.6
Both parts of this questions were quite simple and overall performance of the candidates was quite good. However, some of the candidates applied wrong formula for determining regression co-efficient in part (a).

In part (b), quite a considerable number of candidates did not determine the correct values before computing the co-efficient of correlation (r). They calculated (r) with the original values.

Q.7
All three parts of these questions were straightforward and easy, particularly part (c) which relates to the binomial distribution. Generally, the candidates obtained good marks. However, in part (b), some of the candidates used the procedure of selection with replacement. Others did not keep the sequence of selection, that is, the first student selected is female and the second male. They reverse this order although the answer in both the cases is same, but method was incorrect and therefore, they did not get any marks. In part [c - (ii)], some of the candidate did not define the probability of at least five, others did not use table for various probabilities. Instead, they themselves calculated these values, with the result that they made mistakes and also wasted much of their precious time. Candidates must be encouraged and taught to use tables when these are provided. 

Q.8
Part (a) of this question was quite simple, if the candidates knew the formula for determining the sample size for estimation of the population mean. The candidate performed well. However, the value of the sample size was to be rounded upward in all cases, which was not followed by most of the candidates.

In part (b) 95% confidence interval for population mean was to be determined. Confidence intervals for any parameter can be computed by using z-distribution or t-distribution, depending mainly upon the sample size. Whichever the distribution be used, reason for its use must be explicitly given. Rarely this has been the case. Also, some of the candidates did not mention which parameter was being estimated.

Candidates were particularly deficient on the interpretation of the result. Very few candidates in their interpretation gave the level of confidence at which the estimate of the population mean was obtained.

Q.9
This question was the easiest question and majority of the candidates successfully solved it. However, a considerable number did not express the co-efficient of variation in percentage, although they multiplied the formula with 100.


