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INSTRUCTION 1. ANSWER ALL QUESTIONS.

2. THIS FINAL EXAMINATION IS
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CLOSED BOOK.

THIS QUESTION PAPER CONSISTS OF SEVEN (7) PAGES

.l TERBUKA | CONFIDENTIAL




CONFIDENTIAL BIT 11603

Q1

Q2

(a)

(b)

(a)

(b)

Two balls are drawn from a bag containing 5 white and 7 black balls at random.
What is the probability that they would be of different colors?
(4 marks)

Let X'be a random variable with the following probability density function (pdf)

( 1+ x\?
f(x)=Jc+2x(1—x), 0<x<1
2—x
3 1=sx=2
\ 0 otherwise
Compute
(1) the value of c.
(4 marks)
() EWXY.
(6 marks)
(11) cumulative distribution function, F(x) of X.
(6 marks)

A factory produces comﬁonents of which 1% are defective. The compoﬁents are packed
in boxes of 10. A box is selected at random.

(1) Find the probability that the box contains exactly one defective component.
(2 marks)

(11) Find the probability that there are at least 2 defective components in the box.
(3 marks)

(1) Using a suitable approximation, find the probability that a batch of 250
components contains between 1 and 4 (inclusive) defective components.
(5 marks)

A gas supplier maintains a team of engineers who are available to deal with leaks
reported by customers. Most reported leaks can be dealt with quickly but some
require a long time. The time (excluding travelling time) taken to deal with reported
leaks is found to have a mean of 65 minutes and a standard deviation of 60 minutes.
Assuming that the times may be modelled by a normal distribution, calculate the
probability that:

(1) it will take more than 185 minutes to deal with a reported leak.
(4 marks)
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Q3

Q4

(a)

(b)

(a)

(b)
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(i1) it will take between 50 minutes and 125 minutes to deal with a reported leak.
(6 marks)

A large local restaurant management conducts a study to find the amount spent on
lunch at one of their branches. Random samples of 50 men and 100 women were
gathered. For men, the average expenditure was RM20 with a standard deviation of
RM3. For women, it was RM15 with a standard deviation of RM2. Assume that the
populations are independent and normally distributed.

(1) Let p;and p» be the mean lunch expenditures for men and women. What are
the point estimate of p; - p,?
(2 marks)

(11) Find a 99% confidence interval for the lunch spending difference between men
and women. Interpret the interval.
(8 marks)

Table Q3 shows the body mass indexes (BMI) for recent Miss World winners. Use a
0.01 significance level to test the claim that recent Miss World winners are from a
population with a standard deviation of 1.34, which was the standard deviation of
BMI for winners from the 2010s. Do recent winners appear to have variation that is
different from that of the 2010s?

] Table Q3- i
[ 19.5[20.3 [19.6 [20.2 [17.8 [17.9 [19.1 [18.8 [17.6 | 16.8 |
(10 marks)

In a manufacturing plant, plastic sheathing is specified to be at least two mils thick
by one of the many quality measures. Set up the null and alternative hypothesis
for a quality monitoring system that ensures the desired level of quality.

(2 marks)

An ice cream company claimed that its product contain on average 500 calories per
pint.

(1) Test the claim if 24 pint containers were analyzed, giving the mean is 507
calories and a standard deviation of 21 calories at 1% level of

significance.
(6 marks)

(ii) Test the claim if 42 pint containers were analyzed, giving the mean is 509
calories and a variance of 18 calories at 1% level of significance.
(7 marks)

3
CONFIDENTIAL

e ———

[ 1



CONFIDENTIAL BIT 11603

Q5

Table QS gives information on ages and cholesterol levels for a random sample of 10 men.

Table Q5
Age 58 | 69 | 43 | 39 | 63 | 52 | 47 | 31 | 74 | 36
E&Ziemm] 189 | 235 | 193 | 177 | 154 | 191 | 213 | 165 | 198 | 181

(a) Draw the scatter plot of the data and explain if the graph indicates whether simple linear

regression is appropriate for these data.
(4 marks)

(b) Taking age as an independent variable and cholesterol level as a dependent variable,
compute Sy, Sy, and Sy,.
(8 marks)

(c) Find the regression equation of cholesterol level on age.
(6 marks)

(d) Calculate the R square, » value and explain what does it indicate about the simple linear
regression model?

_ (5 marks)
(e) Predict the cholesterol level of a 60-year-old man.
(2 marks)
-END OF QUESTIONS —
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FINAL EXAMINATION

SEMESTER/ SESSION: SEM I1/2022-2023 PROGRAMME CODE: BIT

COURSE NAME: STATISTICS COURSE CODE: BIT 11603

Formulae
Special Probability Distributions :
o
P(x=r)="C,-p"-q"",r=0,1,....n, X ~B(n, p), P(X =r) =% '/“ ,r=0,1,.., 0,
' i
X—/.l )
X~B(w),z=2"£ 7-N(0,1), X ~ N(s, o).
o
Sampling Distributions :
X~Ngoifn), z=2"E _N0,1), T=2"2, 7 % -af0_u .
(4“ / ) O’,/\/; ( ) s/:\/; 1A #y —Ha» i, +n:
Estimations :

E n
2 2 2 0_2
= - s 9.
(x:—xz g e <y1—ﬂ2<[x1-—XQJ+Za/2 L2
n, n, n, M
\ TR 2 2
- = 5 B - - 8
(XI—xz —Zm’z — </"]_tu2<(x1_xlj+zaf2 _1+_2‘«‘
o om '
o 2 = e 2
X1=X2 |ty , S, ~ SH = <|Xi—X2 [+, S, —n-;v=2n—2

N~

= = 1 1 = = 1 1
Ximda | ~lop =8, ——F—d <, % | Tjxy FE gD o f— T
' n n, ) o no R,

(n, —1)s} +(n, =1)s;

with v=n,+n, -2,
By 4Ry —2

where Pooled estimate of variance, Sﬁ =

= =3 1 2 2 = = 1 2 .
(xa—-sz"ta/h ;(sl‘ +sz‘)< M — 1t < [XI_IZJ'FI‘I’;:!V ;(sf’ +s§) with v=2(n-1),
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Formulae

s, S5 )
o 2 2 L PR L
(Il‘xz]_fa/g,p 1 +—2<,U1"Ju2<[x'_xzj+ta/2.v =2 with v= 3‘711 1)
n,n, n,n, 22

(n—=1)-s° col< (n—jl)-s“

5 _ with v=n—-1_
Aafay Aiapry

Hypothesis Testing :

Z:(XI—J?E)—(;J —H5), 7 = (X, - X))~ (4~ p5) with v=mn+n, -2

1 T Ly
\/o. Lol I L

n, Hi n, n,

T O e T R B
J_ A Vi + 53) \/‘ s
nl nZ 1 2
stos2)
_.+._" = 3
n, an _Sz_(nl—l)s;%—(nzwl)sg _}:3:(1'1—1)_»—,.2
g THE ny +1, —2 | o’
- 2 i Tl
Be
m)  \m
n-1 n,-1
57 . 1
F==, with —— and £ ,.(v,v,)
53 Jarz(V21)
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Simple Linear Regressions :

2 V) = B
SJ“:Z_Y,_}J,___ZX";Z_'.V_", S‘“:inl_m’ Srn-:zy,z_(zyi)— r x:Zx, _VZZ'V:’
) n n o n n

n

ﬂ_§i ﬁ —"ﬁ—BE v—ﬂ +,E}x r——-S'L SSE=S§ ——ﬁ"S MSE—SSE
- i T b 5 -8 R %
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