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Q1

Q2

(@)

(b)

(©

(a)

(b)

At a factory that employs many workers, 30% of the workers are members of the
trade union 4, 60% are members of the trade union B, and 10% are not members

of any trade union. A sample of five workers are selected from the workers of the
factory.

(i) Determine the mean and standard deviation for the number of workers in
the sample who are members of 4.
(5 marks)

(i)  Find the probability that the sample contains not more than 2 members of
A.
(3 marks)

On average, one out of every 50 bags filled by a machine is underweight.

Find the probability that out of 80 randomly inspected bags, at least one bag is
underweight.
(5 marks)

In the production of compact discs at a certain factory, the proportion of faulty
discs is known to be 0.2. Each week the factory produces 2000 discs.

Find the probability that there will be at most 349 faulty discs produced in one
week.
(7 marks)

Intelligent Quotients (IQ) in the general population are normally distributed with a
mean of 100 and a standard deviation of 15. A random sample of 40 students was
taken in a certain university.

(1) Find the probability that the mean IQ of the sample is not more than 109.
(3 marks)

(ii) Find the probability that the mean IQ of the sample is greater than 105 and
less than 107.
(3 marks)

A manufacturer of video display units is testing two microcircuit designs to
determine whether they produce equivalent mean current flow is normally

distributed with mean and standard deviation in Table Q2.

Table Q2: Two microcircuit designs

Design A Design B
Sample mean 24.2 23.9
Sample standard deviation 10 20
Sample size 15 10
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Q3

(©)

Find the probability that the mean of Design 4 is lower than the mean of Design B.
(8 marks)

The operations manager of a large production plant would like to estimate the mean
amount of time a worker takes to assemble a new electronic component. Assume
that the standard deviation of this assembly time is 3.6 minutes. After observing
120 workers assembling similar devices, the manager noticed that their average
time was 16.2minutes.

Construct a 92% confidence interval for the mean assembly time.
(6 marks)

An engineer conducted a study to determine whether there is a linear relationship between
the breaking strength, y of wooden beams and the specific gravity, x of the wood. Ten
randomly selected beams of the same cross-sectional dimensions were stressed until they
broke. The breaking strength and the specific gravity of the wood are shown in the Table
Q3 for each of the ten beams.

(@)

(b)

(©

(d)

(©

Table Q3: The breaking strength and the specific gravity of the wood

Beam Breaking strength, y Specific gravity, x
1 11.14 0.499
2 12.74 0.558
3 13.13 0.604
4 11.51 0.441
3 12.38 0.550
6 12.60 0.528
a 11.13 0.418
8 11.70 0.480
9 11.02 0.406
10 11.41 0.467
Sketch a scatter plot for the data in Table Q3.
(4 marks)
Find the estimated regression line by using the least square method.
(6 marks)
Interpret the result in Q3 (b).
(2 marks)
Determine the breaking strength when specific gravity is 0.455.
(2 marks)

Compute the coefficient of correlation,  and coefficient of determination, 2.
(6 marks)
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Q4

0

(a)

(b)

Interpret these result in Q3 (e).
(2 marks)

A study to investigate the difference between BMI of men and women was
conducted. A random sample of 11 men yield an average BMI of 28.9 and standard
deviation of 6.4. A random sample of 13 women yield an average BMI of 26.1 and
standard deviation of 4. Assume that the variances are not equal.

Find a 99% confidence interval for the difference between mean BMI for men and
women.

(6 marks)

A pharmaceutical manufacturer is concerned about the impurity concentration in
batches of drug and is anxious that the mean impurity does not exceed 2.5%. It is
known that impurity concentration follows a normal distribution. A random sample
of 10 batches had the concentrations as shown in Table Q4.

Table Q4: The impurity concentration in batches of drug

Batch Impurity
1 2.1
2 1.9
3 2.4
4 2.3
5 2.6
6 1.5
7 2.8
8 2.6
9 2.7
10 1.8

Test at a significance level @ = 0.05 that the population mean concentration is at
most 2.5.

(14 marks)
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Q5 Susan predicts that students will learn most effectively with a constant background sound,
as opposed to an unpredictable sound or no sound at all. She randomly divides fifteen
students into three groups of five. All students study a passage of text for 30 minutes. Those
in Group 1 study with background sound at a constant volume in the background. Those
in Group 2 study with noise that changes volume periodically. Those in Group 3 study with
no sound at all. After studying, all students take a 10 point multiple choice tests over the
material and the scores are as given in Table Q5.

Table QS: The scores of multiple choice tests

Group 1 Group 2 Group 3
Constant Sound Random Sound No Sound
7 5 2
4 5 4
6 3 7
8 4 1
6 4 2

Determine whether there is a significant difference between the groups by using
significance level, a = 0.01.
(20 marks)

-END OF QUESTIONS-
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Special Probability Distributions

Binomial:
P(X=x)="C.p"q"™ Mean, (=np Variance, o> =npgq
Poisson:
e "
P(X =x)=2—F
Normal:

P(X>k)=P[Z> k"“}
o

Sampling Distribution

Z — value for single mean:

X— U
7 =
o*/\/;a—
Probability related to single Mean:
_ r— 1
Plx>r)=P| Z>
( ) [ O’/\/;J
Let,
2 7
g O,
Ho o =p—u, and o = |-+
X|—Xx2 .7 g 705 nl n2

Z — value for Two Mean:

()_Cl - )_Cz ) —,Lli] 3,

L =

Xi—Xx2

Probability related to two Mean:

P(;l—;z >}”):P[Z>%LJ

X1—=X2
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Estimation

Confidence interval for single mean:
Large sample: n>30 = o is known: ()_c—za,z (a/\[ﬁ) <p<x+z,, (a/ﬁ))

= 0o is unknown: ()_c—za/2<s/\/;)<,u<)_c+za/2(s/\/1;))

Small sample: » <30 = o is unknown: (x—[a/z(s/\/;l) < p <;_c+ta,2(s/\/;))

Hypothesis Testing

Testing of hypothesis on a difference between two means

Variances Samples size Statistical test
Unknown (Equal) m,n, <30 ()_Cl —;Cz)_(ﬂl _ﬂz)
7—:l"e.y/ = 1 1
L
BBy
v=n+n,—2
where
s (n —l)sler(nl 1)s,”
! n+n,—2
Unknown (Not equal) | n =n, <30 ()_Cl —xz)—(,u] _#2)
T;‘e\'/ =
‘ L2, 2
, (s] +5, )
V= 2(n— 1)
Unknown (Not equal) | n,,n, <30 (;] _;2)_(#I yn
T'}'e.\'/ = 2 )
k?l +S,2
nl nZ
g2 g2 z
(1 +o2
n o n
V= - l2 2 . 5
s Ny
-1 B~
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Simple Linear Regressions

Let

n 1 n n
Sxy :inyi _;£inj[zyijb
i=l i=l i=1
2
n 1 n
Syy =§ny _;(gylj

Simple linear regression model

)3:/[}04-[3’];(
where
~ S
Bo :y_ﬂlf

Coefficient of Determination
2
. (8,)

]/‘ =
S 'S)’y
Coefficient of Pearson Correlation
S
r= =
g 'Syy

n 1 n 2
_ 2
=) X == Zx,. and
i=1 A=

Analysis of Variance

Mean square for treatment (between)

>, (3 —xau )

MS, =
i =1

Mean square for error (within)
> (n,-1)s?
MS, ==——F"—

N -k
F test value
e MS,
MS,,
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The unit Normal table

ACplumi A lists z-seore valves. & verlical Hine drawn through a noemal distribution a1 a 7-score Iocation divides the disin-
bufion info two sections,

Cofump B identifies the proportion in the farper section, cafled the body.

Column C Idantifics the proportion in the smatler section, called the fil

Colvme D identifies the proportion between the meua and the Z-score,

Nowe:

pusilive Z-suores,

Bueause the nomal distibotion s symmatrical, the proportions for segative Z-scores are e same a5 those for
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