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Q1
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(a) Assume that the number of network errors experienced in a day on a local
area network (LAI.{) is distributed as a Poisson random variable. The average

number of network erors experienced in a day is 2.4. Find the probability
that;

(i) exactly one network enor will occur in any given day.

(ii) at most three network errors will occur in any given day.

(iii) more than two network error will occur in two days.

(14 marks)

(b) A test consists of 50 multiple choice questions with five choices for each

question. As an experimen! you guess on each and every answer without

even reading the questions.

(i) State the distribution type (binomiaVpoisson/normal) for the above

statement?

(ii) obtain mean and variance for the number of correct answers.

(iii) Find the probability of getting more than 20 correct answers.

(11 marks)

e2 (a) The television picture tubes of manufacturer ABC have a mean life time of
6.5 years and itundutd deviation of 0.9 year, while those of manufacturer

XyZhave a mean lifetime of 6.0 years and a standard deviation of 0.8 year.

What is the probability that a random sample of 36 tubes from manufacturer

ABC will have a mean lifetime that is at least 1 year more than the mean

lifetimeofasampleof4gtubesfrommanufacturetXYZ?
(10 marks)

(b) Table Q2 shows percentage of investments in energy securities (x) and tax

efficiency of a mutual fund portfolio.

Table Q2 : Percentage of Investments in Energy securities and

Tax Efficiency of a Mutual Fund Portfolio

x 3.1 3.2 3.7 4.3 4.0 5.5 6.7 7.4 7.4 r0.6

v 98.1 94.7 92.0 89.9 87.s 85.0 82.0 77.8 72.1 53.s

(i) Fit a straight line to the relationship of
securities (x) and tax efficiency of a mutual

interpret your result.

investments in energY

fund portfolio (y) and



(ii)

(iiD
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Predict the tax efficiency of a mutual fund portfolio with 5% of its
investment in energy securities.

Compute the linear correlation coefficient r and interpret the result.
(15 marks)

The data in Table Q3 show the salaries (in RM) of professional doctors

employed by private hospitals and by government-owned hospital.

Table Q3 : Salaries (in RM) of professional doctors employed by
private hospitals and by government-owned hospital

Private Government

Mean Sample 72.800 60.400

Sample standard deviation 12, 800 I l, 500

Sample size 2l 2l

Q3

(a)

(b)

Find a 90% confidence interval for salary of professional doctors in private

sector.
(7 marks)

Find the 95% confidence interval for diflerent salary of professional doctors

employed by private hospitals and government-owned hospital- Assume that

the populatibns are approximately normal distributed with equal variances'
(9 marks)

(c) Find a 95oh confidence interval
professional doctors emPloYed bY

owned hospital.

for the ratio of variance salary for
private hospitals and by govemment-

(9 marks)



BWM 20502/B5M2922

Q4 (a) Analyses of drinking water samples for 100 homes in each of two different
sections of a city gave the following means and standard deviations of lead

levels (in parts per million) as given in Table Q4(a).

Table Q4(a) : Analyses of Drinking Water Samples for 100 Homes

in Each of Two Different Sections of a City

Section I Section 2

Sample size
Mean
Standard deviation

100
34.1
5.9

100
36.0
6.0

Use a S%olevel of significance to test the difference in the mean lead levels

for Section I and Section 2 of the city. Assume that the variances of
population are unknown.

(12 marks)

(b) To investigate the effect of amphetamines on water consumption, 15 lab rats

were injeCted with amphetamine and 10 with saline solution. The water

conru-"d by each rat in mUkg of body weight was recorded and the results

are summarizedinthe Table Q4(b).

Table Q4(b) : Data of l5 Lab Rats were Injected with Amphetamine

and 10 lab rats with Saline Solution

Amphetamine Saline

n l5 t0

x
n5 135

,s 40 l5

To compare the two variances, test the hypothesis using o: 0'05'

(13 marks)



BWM 20502/85M2922

FINAL EXAMINATION

SEMESTER / SESSION: SEM lI / 20rl/20r2 PROGRAMME: I BDD
2 BDD/BED/BETV BFF
3 BDD/ BEE/BFF
4 BDD/BEE/BFF

COURSE NAME : ENGINEERING STATISTICS COURSE BWM 20502 /85M2922
CODE:

Formula

Random variables:

ir1x,;=t, E(x)=lr.p(x), E(x')=I".P(x), fff"l dx=1,

E(X) = f*x. P(x) dx,

Special Probability Distributions :

P(x=r):nC,- p'-qn-',r:0, l, ...,n, X - B(n, p), P(X- r) = r=0, 1,"' ' @,
rl-

x - Po(p), z =x - F , z - N(o,l), x - x(p,o').
o

Sampling Distributions :

N - w|r, o' ln), t = ##- N(0, r), r =7t, x, - x,- 
"(r, - r,.+-*)

Estimations:

,:(t';'')' , ,-r",,8 < p<t+2",,ff, 7-'rr"E < trt<i+to,,.,

(0,- 0,) - r*8 4 < 14 - o,.(',- *,)* r,,,ffL,

(0,- o,) - r",,83, < rt, - * .(^- ",)* 2,,,ffi ,

[n 
- - 

) 
- t atz.. r, f, < h - p2. 

[;,- 
;, 

)*,",,.. 
t, E, = 2n - Z

[0,- 
o,) - totz,u t, ;1J, < p, - r, .(r,- i,)*,"r." t,F J

where pooled estimate of variance, s, :@:!-t3:-9+Dti with v : nr * nz -2 ,

vt 
E(x'): .f r' -ptt>ar, vaqx)= E(x2)-lE(x)l'
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(0,-o,) -,"r."E{< F,- r,.(r,-r,)*,.,,."f *I with ,, -
r{.4.l'
\ur nz )

H*EI
nr-l nr-l

(n-J)'s2 <o, <@ _l)'s2 with v =n_l
Iip., Ii*/z.u '

ti. 1 .4 o2

si f,,r(v,vr) ":ti'forz(vz'v') 
with vt=flt-l and vz:rtz-l'

Hypothesis Testing :

, - (x, - x r)- (p, - pr), 7 =(xr- x r)-(tt, - pr) with v =ilr*flr-2,'- f, , l-t IlT.7 " ln* .',=ffi,,=ffi,,=ffi
,rlr, - ;,

|.r,' - "r')'
u - \nr_' n, ) _. : s; - 

(n, - l)s,'? +(nr- l)sr'? 
; z, =@ t)t

(r,'')' ( ,i\' " n,+n,-z o'

l.tJ l,h )

-T

nr-l nr-l

F =t. with I 
andsi' f",r(v,vr)

Simple Linear Regressions :

S,.=Zr,y , So =Zti -97, t,Z','Zv, c

-z 

Dt
(I*I-, 

so =l*

with

fo,r(v,vr)

p,

n

Fo=V r,)=b"*b*, r=$,
JS- 'S,n

,-Er)t.;=I',r=Z',
nnn

ssE = so -brsry, MSE = 9,
n -2'i'=t&'

T:Pr-P: -t--,,
IMSE

\l s-

b,- piT- - tn-z'f '\
MSEI !*L 

I

[" t-J


