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Ql The following data are the annual ma:dmum flows in m3/s in &e layang River at Pasir

Gudang forthe 50-year period from 1965 to 2014:

1980 n30 3t20 2120 1700 2550 8500 3260 3960 227A

1700 1570 2830 2t20 24rc 2550 1980 nzA 24rc 24rc

t420 1980 2690 3260 1840 24tO 1840 3120 3290 3170

1980 4960 2120 2550 4250 1980 4670 1700 24tO 4550

2690 2270 5650 5950 3400 3120 2070 1470 2410 3310

(a) Corrpute the mean and standard deviation.

O) Find the median, first and third quartiles.

(5 marks)

(10 marks)

(c) H€nce, draw a box.and-whiskers plot and interpret the skeumess of data-

(5 narks)

Q2 (a) EveirtsAandBaresuchthat r(n)=I, r\lu)=i and P(A'nB)=*.

(i) Show that P(r{'^ 4=:.
(3 marks)

(ir) Find P(B) and r(,lr-rr).
(a marks)

(b) Let X be a random variable such that X - 8(200,0.015).

(i) Calculate f(X =") fot r=0,1,2,3,4.

(  marks)

(ii) Findilreratioof 
#*

(4 marks)

(iii) Show that the largest value of r such that P(X = r). f(X = r + t)is Z.

(5 marks)
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Q3 (a) ThediscreterandomvariableXhasprobabilitydistribution P(X =r)=tlrl,where

x takes the values of -3, Q, -1, 0, l, zand 3. Find :

(i) thevalue ofconstantft.

(b)

(ii) s(x) and var(x).

(2 marks)

(a marks)

is taken, find the(iiD A random sample of 200 independent observations of X

probability that the sample mean exsseds 0.12.

(a marks)

Large numbers of random samples of consnete cube with sizn n are taken ftom a

nomtal disftibution with mean 64 and standard deviation 6, and sample mean of each

sample is calculated .rc f(X , eZ)=0.8508, estimate the value of n

(10 marls)

A company claims that the mean of calcium oxide content of a certain brmd of white

ce,ment is 150 kilograms. An experiment is conducted on the calcium oxide content

of 25 batch of white cement of this brand. The data (in kilograms) gives mean of 151

and standard deviation of 0.93. Test at 5% significance level if there is enough

evidence to reject the company claim.

(8 marks)

Q4 (a)
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O) Two methods were used to determine the conteirt of mercury in a water in the rmit of

part per billion. Ten samples were collected and each samples was divided into two

equal parts. Each part was tested using the two methods. The following data was

obtained.

Sample I 2 3 4 5 6 7 8 9 10

Method X 1.82 2.01 l.l4 1.88 2.45 2.22 1.98 1.03 r.96 2.07

Method Y I .91 1.99 1.26 2.49 2.60 2.03 2.09 l.l7 1.83 2.ll

Qs (a)

Use the Wilcoxon signed-rank test to compare whether there are significant

differences between the two methods. Use a = 0.05.

(12 marks)

A sttldy was conducted to investigate the relationship between hydrocarbon

emissions and mileage ofcars. The following datawas obtained:

Fit a simple linear regression model.
(10 marks)

(b) Table below shows the results of first quiz in Engineering Statistics for four differcnt

groups.

Group A Cnoup B Group C Group D
7 3 1 2

I 6 2 4

t2 3 I 3

6 2 3 4

8 5

Test if there are differences in

a * 0.01.

mean of results {tmong these four groups. Use

(10 marks)

-Eh[n 0FQUESTTON$
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Hydrocarbon
emission

0.27 0.28 0.28 a.29 0.31 0.33 0.34 0.34 0.31

Mileage af
cors

5.13 10.12 15.06 19.95 28.90 29.79 29.88 35.01 39.88
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Lists of Formulae

Mode: r*. .(h)"

Median:L^.1+)"
t)

er:r.a.l+)"
t)

Pr=4-[+]"
tr )

rr,-(}L
st:# (ungroupeddata)

Zf*' ry
st_ _ Lr_ (groupeddafa)
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LiSof Foqmulre

t;,
x-lro:-

/r;
I

(J =nlxnz+ru.xglrall -rY

i-fo+frx

h - 'S.n'Pt- -Dfr'

ir:Y- iri

,s-:I try*;(I"XIy)

^ss, -Ir'-#Irf
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Listlpf4om#re

hur= ssB

k-r

ATE
I6E N-k

S,Yf =SSE+,SSB

- IufiB
I- t-(- 

fu'sB

,SSf =I Ir'-CF

cF:(II',F
lv

( f* )2\
,SSB=l I \*ir l-Cr

tfrni)
,SSE =,SSln -,SSB
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