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SECTION A

Instruction: Please answer ALL guestions in this section.

Q1  (4) The article “Testlng e Influence of Climate, Hutnan hinpact and Fite on the
Lolocene Population Lxpansion of Pagus sylvatica in the Southern Prealps
(Italy)” (V. Valsecchi, W. Flosinger, et al., The Ilolocene 2008:603 614)
presents caleulations of the ages (in calendar years before 1950) of several
sediment samples taken at various depths (in ¢m) in Lago di Fimon, a lake in
ltaly. The results are presented in the Table Q1.

Table Q1: Results of ages at various depths

Depth (cm) Age
284.5 1255
407.5 3390
512.0 5560
551.0 6670
578.5 7160
697.0 9820 |
746.5 11 030

(i)  Construct a scatterplot of age (3) versus depth (x). Verify that a linear
model is appropriate.

( 5 marks )

(i) Compute the least-squares line for predicting age from depth of the lake.
( 10 marks )

(iii) Iftwo samples differ by 100 cm in depth, by how much would you
predict their ages (o differ?

( 2 marks )
(iv) Predict the age for a specimen which depth is 600 cm.

( 3 marks )
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Q2 (a) A series of experiments were conducted to determine the effect of air voids on
percentage retained strength of asphalt. For purposes of the experiment, air
voids are controlled at three levels; low (1--3%), medium (4 6%), and high (7
9%) The data are shown in Table Q2(a). Do the different levels of air voids
signilicantly aflect mean retained strength? Use o = 0.05.
(6 marks)

Table Q2(a): Results of the air voids effect on percentage retained

strength of asphalt
Air Voids Retained Strength (%)
Low 106 | 90 [103] 9 | 79 | 88 | 92 | 95
Medium 80 69 94 91 70 83 87 83
High 78 80 62 69 ‘16 85 69 85

(b)  An electronics engineer is interested in the elfect on tube conductivity of five
different types of coating for cathode 1ay tubes m a telecommunications system
display device. The [ollowing conductivity data are illustrated in Table Q2(b).

Table Q2(b): Data of conductivity

Coating Type Conductivity
1 2 3 4
1 143 141 150 146
2 152 149 137 143
3 134 133 132 127
4 129 127 132 129
5 147 148 144 142

(1) Isthere any difference in conductivity due to coating type? Use a = 0.01.

(6 marks)

(i) Analyze the residuals(estimated error) from this experiment. Conclude your

findings.
s P “‘"rm
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SECTION B

Instruction: Please answer THREE (3) questions from FOUR (4) questions provided in

Lhis section.

Q3 (0

(b

(©)

Q4 (a)

(b)

Clearly state the differences between enumerative study and analitic study
(4 marks)

Iixplain clearly the basic methods for collecting data and provide an exatple

for each method
(6 marks)

Statistics 1s a science that helps us make decisions and draw
conclusions in the presence of variabilily. Describe the application of statistical
methodology in Engineering, Lconomic, Business, Quality Control and Ilealth

and Medicine
(10 marks)

A homeowner has just installed 20 light bulbs in a new home. Suppose
that each has a probability 0.2 of functioning more than three months.

(i)  What is the probability that at least five of these function more than three

months?
(3 marks)

(i)  What is the average number of bulbs the homeowner has to replace in

three months?
(2 marks)

During business hours, the number of calls passing through a particulat
cellular relay system averages five per minute Find the probability that:

(i)  No call will pass through the relay system during a 2-minute period.

(3 marks)
(i)  'Three calls will pass through the relay system during a 2-minute period.
(3 marks)
(iif) At least four calls in the given minute.
[ e— (,1 '"EII:IES]
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(c) The population of the usage per sheet of plastic for old and new certain products
are distributed N,(2000,60) and N,(2500,40) respectively. Two random
samples are taken from each population of size n, and n,. Find the probability
of mean usage of size n; =20 and n» = 25 for new and old products with new

products is al most 502 sheels more than old products.
(5 marks)

Q5 (1) 100 random samples o lubricant oil from a diesel engine lubricating were (aken
and the viscosily (centistokes (¢S() ) measured. A 95% conlidence interval on
the mean of viscosity 1s 0.49 < u < 0.82.

@) Would a 99% confidence interval calculated from the same sample

data been longer or shorter?
(1 marks)

(i)  Consider the llowing statement: There is a 95% chance that g is
between 0 49 and 0 82 Is this statement correct? [xplain your answer

(2 marks)

(m) Consider the following statement: If n = 100 random samples of
lubricant oil from a diesel engine lubricating were taken and the 95%
confidence interval on # computed, and this process was repeated 1000
times, 950 of the confident interval s will contain the true value of u. Is
this statement correct? Explain your answer.

(2 marks)

(b) A study was conducted to estimate the average life of a large shipment of arc
lamp. Based on the previous studies, it is suggested that the standard deviation
is known to be 100 hours. A random sample of 50 light bulbs was selected and
shown that the sample average life was 350 hours

(i)  Construct a 95% confident interval estimate ol the true average life (or

light bulbs in this shipment
(4 marks)

(i)  Determine how many samples of arc lamp must be selected if they want
to be 99% confident that the error is less than 0.03.
(3 marks)
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A researcher hypothesizes that the average hours of men involves in sports and
exercise that is greater than the average hours of women involves in sports and
exercise. Number of hours spend on sports and exercise by men and women
has been recorded in Table Q5(a) and Table Q5(b) . At a a= 0.10, is there
enough evidence o suppott the claiin?Asswune standard deviation of hours
spend by men is equal Lo standard deviation of hours spend by women.

Table Q5(a): Llouts spend by men

(8 maiks)

6 11 11 | 8 15
6 14 8 12 18
6 9 5 6 9
6 9 18 7 6
15 6 11 5 5
9 9 5 5 8
8 9 6 LI 6
9 5 11 5 8
7 7 5 10 7
10 7 10 8 11

Table Q5(b): Hours spend by women

6 8 11 13 8
7 o] 13 14 6
6 5 5 7 6
10 7 6 5 5
16 10 7 8 )
7 5 5 6 5
9 18 13 7 10
7 8 5 7 6
11 4 6 8 7
14 12 5 8 5

I
!
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The nine measurements that follow are furnace temperatures recorded on
successive batches in a semiconductor manufacturing process as shown in
Table Q6(a) (units are °F).

Table Q6(a)

Data
953 050, 948 955 051, 949, 957, 954, 055
(i)  Calculate the sample mean, sample variance, and standard deviation
(5 marks)

(i) Find the median. How much could the highest teinperature measurement
increase without changing the median value?

(2 marks)

(iii) Construct a box plot of the data.
(3 marks)

Ihe data represent weight of the athlete thal involve in different type of spotls
at School Sport at Bukit Jalil. Based on this data:

Table Q6(b): Weight of athletes(kg)

57 | 61 | 57 | 57 | 58 57 61 54 | 68
51 | 49 | 64 | 50 | 48 65 52 | 56 | 46
54 | 49 | 51 | 47 | 55 55 54 | 42 | 51
56 | 55 | 51 | 54 | 51 60 62 | 43 | 55
56 | 61 | 52 | 69 | 64 46 54 | 47

(i)  Were the data obtained from a population or a sample? I'xplain your

answer.
(2 marks)

(i) What was the lowest weight and highest weight of the athlete
(1 marks)

(ili) Based on the data, construct a histogram using 7 classes and briel

summary of the nature of the data.
(6 marks)

(lv) Identily Is thete any possible outliers.
(1 marks)

END OF QUESTIONS
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FINAL EXAMINATION

SIIMIESTER / SESSION . SEMESTER 1/2020/2021
COURSE : ENGINEERING STATISTICS

F(x)=P(X <x)= [ f(x)dvfor —m<x<on,

FQUATIONS

PN ) F(r)

P(X >1)=1 F(@)
PX<r)=PX =r—-D)=F(r-1
P(X =r)y=F(r)-F(r-1)
Pr<Xss)=F(s)-F()

P(r< X <s)=F(s)-F(r)+ f(r)
Firy v jir)
Pt « X < 8) - Fls)-F(r}= )

Plr 2 X ©5¥y=F(z)

flx)=1.

]Ef(.\‘)a’:r=1.

F(s)

I

PROGRAMML : BDD
COURSE CODE: BDA 24103

- E(X) - ) X (X
all %,

o =Var(X) =_£(_\"‘)~—IJ5(J )ll

BXY=2 X PX)

alt ¥,
Note :
% E@X 1b) aEx)ib.

% Var(aX+b)—a’ Var(x)

b
P(a<.\‘<b)=P(a£.\'<b):P(a<xéb)zP(nixib):Jf(x)d\‘

H=E(X)= J v f(x)dx

—0

2 E

& =Var (V) = E(X) -[E(0))?
EX))= j.\"' - f(x)dx

o - $4(X) — [ Var (X)

{a) | P(X zk)=from table

) | BX <=1 PX: B

© | PXzh)=1 PX=k' D)

{d) PX>E)=P(X 2k+1)

(@ | X =k =PX 2k)-P(X zk~1)

(£ Plh=X<l)y=PX 2 k)-HX ={+])

(&) | PR<X <D)=P(X -k 1) PX=I)

M | PE<X<N=PXzk)-PXzD

@ | Ph<X<D=PXzk-D)-PX2i-1)
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EQUATIONS
Binonual Distribution
Lormula ! e
B %) H p\ qw b W P‘ qh X
xt-(n=x)! :
Mgan i =Hp
Vurianee o' npy
Poisson Distribution
Formula %
PX=xl= ah "u x=0.12__.=
x!
Mean H=
Variance ol =u

Normal Disteibution

Formula

"4 X—H 3
 #~= !

a

Poisson Approximation to the Binomial Distribution

Condition

Useif 2230 and p<0.1

Mean

H=np

Normal Approximation to the Binomial Distribution

Condition

Use ifnis large and #p = 5 and ng 25

Mean

LH=anp

Variance

5

o =npq

- F—H_
Sampling error of single mean : e=|x 2 . P( > 1']2 Pl Z> S E

: I

: 2. 7] =1 U

Population mean. g - =——., / - ot T o

N X1—X2
2 2
: E'T o1 o2
Sample mean s v= ) = +
H X1 71‘1 i,
SR e A _ :

Z-value for sampling distribution of v is 7 = oy i _V( 1 B ]

iwH PR L —

X1—X2 X1—Xx2

i T
g =of\n
' rep_
= X=X mri=PlZs sl
x ~ E\F([J_.O'i) P[ 1% ) =
F ¥ -m
m
9
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FINAL EXAMINATION
SEMESTER / SESSION : SEMESTERI/2020/2021 PROGRAMME : BDD
COURSE : ENGINEERING STATISTICS COURSE CODE: BDA 24103
O
Masumun eror . £=2 [ - ] Sample size {(«-i:(f"]]z
A3 & L E=Z | — | . Sau T
a2 T P r
(a =30 or & known

(1) o 15 known . (x =9 2(:;‘ f J’u) G X Vi, _.(a'« J:))

(11) o 15 unknown : (,\' — a1 (9 J”'}{ H<X+ :a,,,_(s I~n )}

(b) : i< 30 and ¢ unknown

(.T .'a‘,-_,_l.(a. .’!H)L,u <X 1 Ia,’,_,.l.(S‘ .,j;;)) farca 1

{e1v i ence Between Twa M $

(a) Z disttibution case

3 3
; ; ey o, @,
4] o isknown: (¥, -%, )+, ,[_1+_~
E \f 7y m
(i) o isunknown: (¥, —X, )z, :N_+_-_,
noooM,

(b) 1 distribution case

. ltgs s
(1) mo=n,. oy =05 (x,—x,)=r, 31_(\11(51' +sz')} rv=in-2
n

i
(@ m=m.o =0 (F-%)t, !"S‘"{\f_] r=2n-2

G (”1,"1)";2 +(n, —l)s;-"

. non, =2

1 1
f’ i ]:vunllul 2

Vi,

(i) o=, 07 =03 (N, -%, )11, 3‘.SF,[

el 2
5= (n,—1)s7 +(n, —1)s;
n+n,—2

(V) =m0 =0, (x5, )+, [ e+

~—
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SEMESTER / SESSION : SEMESTER 1 /2020/2021
COURSE : ENGINEERING STATISTICS

FINAL EXAMINATION

Confidence Interval for Single Population Variance

n—1

Confidence [nterval for Ratio of ['wo 'opulation Variances

PROGRAMME : BDD
COURSE CODE: BDA 24103

:) o 2 2
il, : <— ﬁ‘—l,f; rvaw - ¥ =m—1and v, = -1
$ Janmsr G2 s30T
Caze Variances ' 'Sampks; sire Statistical Test
A |Koown n._n, 230 , _Z-X) (s —)
yass I(' G".f G::
— +
Yo onm,
B |[Kuown | a.n, <30 - (X - X)) = (4 —102)
JTeAr I'E.-f- ' Crf
Vo, »
C | Umknown 7y 2 30 (X, X))
[si_si
im
D | Unknown (Equal) A, n, <30 - (X, —X.) -4 — i8)

i .'1,,,'111 7,

s i1 1

E | Unknown (Not equal)

no=n, <30

F | Unknown (Not equal)

Ry, 1y <30

(X, X)) (g )
‘I-L.*.ﬁ = = l‘T . 4 ) -
\(;—1—(51 + 55
ve=2(n-1)
‘ X, - X)) — (g, — 1)
lrz".:.s: = = s 2
E
Vo,
(£ |
moon
V=

11
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Sitnple T inear Regression Model

(i) Least Squares Method

Ihe model.  v= ,UO + .[31-"

~  Sxp TR

B __S'; (slope) and £, — ¥ — G x. (3-intercept) where
aXY

q‘.‘ = Z(T; . F)(.r; _1_) . zrj.‘..i _L{Z\‘f ]{Zlg ]
il i1 \ B ;

AT

.S'.ﬁ&i(x,. .\'!:ai.\;! l{i_\'i].
i=1 i=1 M=

S.‘T" :Z(J'f - 1_)2 = Z.Ti2 _l(z.ri J
=1 i=1 n\ =1

and » = sample size

Inference of Regression Coeflicients

(1) Slope
. SSE ) —
SSE = S}j'— ﬁlS_“. . MSE = - I;'esrz ﬁl—'—ﬁs—_
; n—2 MSE;S
(1) Intercept
Trest = — o= b Coefficient of Determination. 7 ~.
'I;.‘-' : / -.1 £ S
e AR »_Sw-SSE_ | SSE
ro= =

Sy S

Confidence Intervals of the Regression Line

(1) Slope. B,
. N . R Coefficient of Pearson Correlation. ».
By —1o i NMSE S < iy, < fh+ 1,4 NMSE ] Sxx . -
where v — -2 roe= f il
A dxx - Sy

(il) Torercept. S,

[ - i A
) | f1. ¥ ; | E{ I .x
~l 3, [ MSE| — < Py < By 41,0, |MSE| —+—
By =l V‘ [ Tl S\_\_J By < By +1, 0, \ l = S“_\_]

where v =n-2 TE RB [.I KA
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