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PART A

Q1

Q2

BIT 1093

The following data in Table Q1 is the sales record of heating fuel (thousands of litres) by a
distributor over ten wecks along with the average temperature (°C) for each week.

Table Q1 : Sales of Heating Fuel

Week 127374 516 7] 8]9 10]
Heating fuel sales 26 17 | 7 12 1 30 | 40 | 20 | 15 | 10 | 5
Average temperature 4 10 14 | 12 | 4 8 |11 | 13 " 15

(a)

(b)

(c)

(d)

(a)

(b)

Sketch a scatter plot for the above data.
(2 marks)

What is the degree of correlation between fuel sales and temperature? Interpret the
results.

(3 marks)

Compute the best fitting regression equation betwcen fuel sales and temperature.
assuming that fuel sales are dependent on temperature.
(7 marks)

Test the alternative hypothesis of S, # 2 at the 0.05 level of significance.
(8 marks)

A time and motion study is conducted to test whether the mean length of time
required to perform a certain task is the same for the employees on the day shift and
the employees on the night shift. The data given are as follow.
n =10,x, =26,5, =64, n,=8,x, =29, 5> =50. Test the claim that the mean
length of time required to perform a certain task is the same for the employees on the
day shift and the cmployees on the night shift. Use 5% level of significance with the
assumption that the populations are approximatcly normal and the population
variances are equal.

(8 marks)

Two methods of filling cereal box produce the same package fill weight on the

average. The sccond method is faster. but some pcople suspect that this method

produces greater variances in fill amount than the first method does. A random

sample of 25 packages filled by method 1 is obtained, and the observed sample

variance is s; = 0.4. A random sample of 25 packages filled by method 2 yields a

sample variance of +) = 0.6.

(1) Some people claim that the variance for method 1 is more than 0.57. At
a=0.05, 1s there enough evidence to reject the claim?

(11)  Is there enough evidence to support the claim that the variation for method 1
1s less than method 2? Use a=0.05 level of significance.

(12 marks)



PART B

Q3

BIT 1093

A study of the mass (to ncarest (.1 kg) for 45 newborn babics is shown in the following
I'able Q3.

(a)

(b)

(a)

(b)

313423 25 32362738136 34 22123[34(33
2624127 23 3.1 3032 33 34 25 32 34 36 133
2113213435 342427 29 30 31 3522 32

Table Q3 : Mass of 45 Newborn Babies

Complete the table given below.

Mass(kg)  f X | f lower boundary | ¥’ | |
2.0-22 | | | |
23-25 | |
2.6-2.8 | |
29-3.1

3.2-34 | |
35-3.7 |
38-4.0 ‘

\
(3 marks)
Find the
(i) mean
(ii) median
(1i1) modc
(iv) standard deviation
(12 marks)

The probability distribution function for the random variables X is given as below:
(7-x) x=02.4.6

Sk
’ 0. otherwise
Find the
(1) value of k
(i) valucs of /< (X) and £ (Xz)
(iii)  value of V' (4X + 1)

(9 marks)

The length of time X in seconds has the probability density function as below :

f(\_)ZIS(l—x)4, 0<x<l1
0, otherwise

(i) FindPl - <y

(1) Find the cumulative distribuion, F(x).
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Assuming that the probability of giving birth to a baby boy is 0.15, find the
probability that in a family of five children
(1) at least two are boys
(i1) exactly two are girls
(5 marks)

The number of customers who enter a service station to buy gas in any five minute
period has the Poisson distribution with mean 0.3. Find the probability that during
(1)  afive minute period. three customers enter the station
(ii)  an hour, at lcast three customers enter the station
(5 marks)

In a large class. suppose your instructor tells you that you need to obtain a good
mark in order the top 10% of your class to get an A in a particular exam. From past
experience she is able to estimate that the mean and standard deviation on this exam
will be 72 and 13. respectively, by assuming that the marks will be approximately
normal distributed. What will be the minimum mark needed to obtain an A?

(5 marks)

Give four ways to select sample from population.
(2 marks)

The customers who rent compact cars from the Weera Car Rental Agency travel 400
miles on the average. The population standard deviation is o =70. A random sample
of 64 customers is checked during a certain time period. Find the probability that the
mean customers travel
(1) exceeds 420 miles
(ii) fewer than 390 miles
(1i1)  between 380 to 410 miles

(7 marks)

The mean annual income of union carpenters is RM 1000 higher than the mean
annual income of nonunion carpenters. For each population, the standard deviation is
RM 3000.

(1) Random samples of 100 union members and 200 nonunion members are
taken. What is the probability that the mean annual income for union
members at least RM1050 more than nonunion members?

(i1) What 1s the probability that the sample of size 76 union members is at least
RM 1020 more than the sample of size 86 nonunion members?

(6 marks)
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The data in Table Q7 (a) below show the typing rates (words per minute) achieved
by each of ten sccretaries working in two branches of an insurance company which
used two differcnt types of word processing programmes.

Table Q7 (a) : Typing Rates

64 60

Branch 1 | 64 | 55 | 58
Branch2 = 57 64 | 55

55 52 168 72160 [ 721 49
66 | 75 | 82 | 48 | 64

Construct a 90% confidence interval for the differcnce between the two branches by
assuming that the variances are unknown but equal.
(9 marks)

In a study of computer science majors, the data in Table Q7(b) were obtained on two
groups. those who left their profession within a few months after graduation (leaved) and

those who remaincd in their profession after they graduated (stayed).

Table Q7 (b) : Summary on Profession

I.eaved Stayed
x, =3.16 x, =3.28
s, =0.52 s, =0.46
n, =13 n, =11
2
Compute a 98% confidence interval for the ratio population variances, 9 teave
O stayed

(6 marks)
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