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Ql (a) The mass of a small loaf of bread produced in a bakery may be modelled by a
normal random variable with mean 3039 and standard deviation 49.

Find the probability that a randomly chosen loaf has a mass between 2959 and 3059.
(5 marks)

A random variable has a Poisson distribution with positive mean and is such that

e(x =z)4P(x =4)

Compute, correct to four decimal places, the value of P(X =O).
(6 marks)

(c) In a Merdeka paffy decoration, there is a large number of color light bulbs which are

continually being switched on and off. krdividual lights fail at random times, and

each day before Merdeka the display is inspected and any failed lights are replaced.

The number of lights trat failed in any one-day period has a Poisson distribution
tvirthmean2.2.

Calculate the probability that in a period of seven days, at least four lights will need

to be replaced on at least two days. 
(9 marks)
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The time spent using email per session is normally distributed with population mean

of 8 minutes and standard deviation of 2 minutes. Random sample of 25 sessions is

selected.

Find the probability that the sample mean is between 7.8 and 8.2 minutes.
(4 marks)

The usage of electricity at residential areaA is normally distributed with mean of 156

kilowatt per hour and standard deviation of 43 kilowatt per hour. Meanwtrile the

usage of electricity at residential area B is also normally distributed with mean of
161 kilowatt per hour and its standard deviation is 48 kilowatt per hour. Two
samples of size 20 and 25 residences are randomly selected from residential arca A
and residential area 8, respectively.

Compute the probability ttrat the mean of usage at residentiai areaA is lower than the

mean of usage at residential area B.
(8 marks)

The amount of time a bank teller spends with each customer is normally distributed
with population mean of 3.10 minutes and standard deviation of 0.40 minute. If a

random sample of 16 customers is selecte{ the probability that the sample mean

less than k minutes is 0.85.

Find the value k.
(8 marks)
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Q3 Mr. Annamalai believes that there is a relationship between the selling price and sales

volume of milk in his company. Tablc Q3 shovn the data wtrich is used to dwelop a simple
regression model.

Table Q3

IVeek Selling Price (RM) \ileekly Sales Volume (liters)

1 1.30 10

2 2.00 6

3 r.70 5

4 1.50 t2
5 1.60 l0
6 1.20 l5
7 1.60 5

8 1.40 t2
9 1.00 t7
l0 l. l0 20

(a) Sketch a scatter plot for the data.
(4 marks)

O) (D Find the estimated regression line by using the least square method.
(7 marks)

(ii) Interpret the result in Q3(bXi).
(l mark)

(c) Predict the weekly sales volume when tre selling price is RM2.l0.
(2 marks)

(d) (i) Calculate the coefficient of correlation, r and coefficient of determination,

F.
(5 marks)

(ii) Interpret these results in Q3(dXi).
(l mark)
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The Durable Construction Company produces frames for solar panels. The frames
need to withstand certain pressures. The frame is expected to support a mean weight
of 40 kilos before distortion. At periodic intervals, a sample is selected and tested to
determine whether the mean weight wtrich can be supported by the frame is still 40
kilos or not. If not, then it is assume that something has gone wrong in the
production line of the frames. A random sample of 45 frames is taken from the
production line. The test results from the sample of 45 frames suggest a mean weight
of 39.8 kilos with a standard deviation of 6 kilos.

(i) Construct a95%o confidence interval estimate for the population mean weight
which can be supported by the frame.

(5 marks)

(ii) The manager of Durable Construction Company claims that something has

gone wrong in the production process.

Justifr wtrether his claim is acceptable or not.
(2 marks)

The manager of computer operations of a large company wants to study computer
usage of two departments within the company - the accounting department and the
research department. A random sample of five jobs from the accounting department
in the past week and six jobs from the research deparfinent in the past week are

selected. It is given ttrat ttre population variances are equal. The processing time (in
seconds) for each job is recorded in Table Q4(b).

Table Q4(b)

Department Processing time (in seconds)
Accounting 9 3 8 7 t2
Research 4 l3 l0 9 9 6

Determine uilrether there is enough evidence to conclude that there is a difference
between the mean processing time of the accounting department and that of the
research department by using a level of significance of 0.05.

(13 marks)

CONFIDEI{TIAL



Qs

CONFIDENTIAL BPA 12303

An advertising agency has been hired by a manufacturer of pens to develop an advertising
campaign for the upcoming holiday season. To prepare for this project, the research director
decides to initiate a study of the effect of advertising on product perception. An experiment
is designed to compare five different advertisements.

Advertisement A: greatly undersells the pen's characteristics.
Advertisement B: slightly undersells the pen's characteristics.
Advertisement C: slightly oversells the pen's characteristics.
Advertisement D: greatly oversells the pen's characteristics.
Advertisement E: attempts to correctly stat the pen's characteristics.

A sample of 25 adults respondents, taken from a larger focus group, is randomly assigned to
the five advertisements (so that there are five respondents to each). After reading the
advertisement and developing a sense of "product expectation," all respondents
unknowingly receive the same pen to evaluate. The respondents are permitted to test the pen
and the plausibility of the advertising copy. The respondents are then asked to rate the pen
from I to 7 (lowest to highest) on the product characteristic scales of appearance, durability,
and writing performance. Table QS shorvs the combined scores of three ratings (appearance,
durability, and writing performance) for the 25 respondents.

Table Qs

(a) Determine whether there is evidence of a difference in the mean rating of the five
advertisements at the 0.05 level of significance.

(18 marks)

Identifu the advertisement you should use and the advertisement you should avoid.
(2 marks)

(b)

Advertisement
A B C D E
15 16 8 5 t2
l8 t7 7 6 19

T7 2l l0 l3 l8
t9 l6 l5 ll t2
19 19 l4 9 t7

-END OF QUESTIONS -
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MANAGEMENT

Special Probabilitv Distributions

Binomial:

P(X =x)=nC".p* q*' Mean, F =np Variance, o2 :nPQ

Poisson:

P(x = xl-e-''P'
xl

Normal:
/ +=-\

P(X >k)=Pl Z >':
\ o)

Samplins Distribution

Z - value &Lsingle mean:

z- x-tL
o/"ln

Probability related to singile Mean:
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Estimation

Confide,lrce interval for sinele mean:

Large sample: n> 30 + ois known: (i- r.,r(, t J;). p <i+ ",,r(, t J;))

= ois unknown, (1 - r",r(", fi) . p <7 + ro" (", ..6))

Small sample: n <30 - 6 is unknown, (V-t,,r(t, J;|. p.i+to,r(t t Ji)\

Hypothesis Testing

Testing qf hypothesis on a diference between two means

Variances Samples size Statistical test

Unlcnown (Equal) 4,fl2 < 30 (;, - .,)l-(n- p,)
Tr* ht,-+-

1l qnz^Sp'

v - ry+nr-Z
where

-

o lfur-t)s,'* (nr-l)rr'
Do=tlr I ry+nr-Z

Unlcnown Not equal) ry -n, <34 (;, -*,) -t* - h)
Tr,n

v - z(n-t)
Unhtown Not equal) 4,fl2 < 30 (;, -;,)-(n- p,)

:
E *"'

lor n2

Tr,o

[*.*)'

[f)' (*)'=-
r4 -l n, -l
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Simple Linear Regressions

s, =i*,r,+[t')[tn), s- =[',' j(t-)' 
",,d,srv

=ir,'
f=l :[* v,)

Simple linear regression model

il - Fo+ Prx

where
(t

B,-un'Ltso

Bo=Y- BF

Coeffi cient of Determination

r':l&I-
,So ',SJry

Co effi ci enl of Pearson, Corr.el ation
,s_

u_-

i-

a/s* 
-,sry

Analysis of Variance

Mean sqpare f,or freafinent (betwe,e,n)

A/frl: Zn,(;' - ,o*)=

k-r

Mean square for,grror (within)

N-k

F test value

tr -YSu
MS*

F("' -l)t,'
tYItJW -?
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