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PART A

Q1

Q2

The resident of Taman Inspira is worried about a rise in housing costs in the area. The
head of the people thinks home prices fluctuate with the land values. Data on 10 recently
sold houses and the cost of the land on which they were built are seen here in thousands
of ringgit as illustrated in Table Q1.1

Table Q1.1 Data on Sold Houses and Cost of the Land

Land values. x 70 |69 | 55 37|59 |38 )| 89 | 9.6 | 99 | 10.0
Cost of the| 67 | 63 | 60 | 54 | 58 | 36 | 76 | 87 | 89 92
house, y
(a) Draw a scatter plot for the variables
(4 marks)
(b)  Distinguish the regression line using the least squares method. Interpret the
result by showing the least squares line in the scatter plot in Q1 (a).
(8 marks)
(c) Estimate the cost of the house when the land value is RM 73000
(1 mark)
(d) Test the hypothesis concerning H, : B; = 1 against the H; : B; > 1 at the
0.05 level of significance
(7 marks)
(a) State the relationship between the number of factors (k) and the total number
of runs (N) in a Two-Level Full Factorial Design?
(2 marks)
(b) Suppose we are conducting a two-level fractional factorial experiment with four
factors. Identify the total number of runs if we choose to run only a quarter of
the complete factorial experiments?
(3 marks)
(c) Removing ammoniacal nitrogen is an essential aspect of leachate treatment at

landfill sites. The rate of removal (in per cent per day) is recorded for several
for each of the several treatment methods. The results are presented in Table

Q2.1.
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Table Q2.1 The rate of ammoniacal nitrogen removal (in per cent per day)

(d)

Treatment Rate of Removal
A 5.21 4.65 | 4.85
B 5.59 269 | 7.57
i 6.24 594 | 6.41
D 6.85 9.18 | 4.94
E 4.04 329 | 452

(1) Develop an ANOVA table.

(8 marks)

(i1) Conclude the treatment methods differ with their removal rates

(2 marks)

An electronics engineer conducted a study to determine the effect of five
different types of coating for cathode ray tubes on tube conductivity in a
telecommunications system display device. The average of conductivity data is
shown in Table Q2.2. The computed value of F was found to be significant at
a = 0.01, given MSE = 16.217 and n = 4. Are coating types 1 and 3 resulted in
different conductivity? Use a Least Significant Difference (LSD) to test it.

(5 marks)

Table Q2.2 Conductivity of different coating types

Coating Average
Type Conductivity
1 145.00
2 145.25
3 131.5
4 129.25
5 145.25
Grand 696.25
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PART B

Q3 (3
(b)
(c)
(d)

Q4 (a)

State the difference between enumerative study and analytic study

(2 marks)
State three basic methods of collecting data in engineering environments
(3 marks)

On year 2020, a survey was conducted to study the performance of
chemotherapy treatment on cancer patients. A general hospital recorded that
75% of the patients died after the chemotherapy treatment. Assume that the
distribution of the cancer patients who died after the chemotherapy treatment is
binomially distributed. If five patients were selected randomly, identify the
probability that:

(1) All of them were died

(3 marks)

(11) Only two of the patients were recovered

(3 marks)

Consider two populations of foreigner students at University Tun Hussein Onn
Malaysia who participated in reading programmed prior to taking a Malay
course. The populations are those who earn an A grade and who earn B grade.
Eight students has been chosen randomly from the population of A Grade and
six students have been selected from the population B Grade. The sample mean
for A Grade is 37 and sample standard deviation is 8.7014. While, for the B
Grade, the sample mean is 25 and the sample standard deviation is 8.5264. Let
X be the number of books read by the students who participated in the
programmed. Calculate the probability that the mean number of books read by
the students who earn A grade is greater than the students who earn B grade

(9 marks)

There are type X and type Y of Durian trees in Mr. Ahmad’s farm. The mean
height of type X is 15.2 m with a standard deviation of 1.8 m. Meanwhile, type
B has a mean height of 11.8 m with a standard deviation of 1.3 m. Two samples
of sizes 20 and 12 are randomly selected from Druian trees of type A and B,
respectively.

(1) Determine the mean of type X is more than 15 m

(4 marks)

(ii)  Calculate the mean of type X is 3 m more than the mean of type Y

(8 marks)
TERBUKA
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Q5

(b)

(a)

(a)

Data in Table Q4.1 shows the tensile strength of stainless steel rods for Batch
A and Batch B. Determine 90% confidence interval of pa-ps if the population
variances are not equal.

Table Q4.1 Tensile Strength of Stainless Steels

Batch A Batch B
Sample Mean 600 530
Standard Deviation 28 32
Sample Size 25 16
(8 marks)

A garment company recorded the time (minutes) to repair ten pairs of
trousers (Table Q5.1). The sample data suggest that the average time to repair
the trousers is less than 13 minutes. Assume the measurements were taken
from the population with a normal distribution.

Table Q5.1 Time taken (minutes) for repairing ten trousers

10.2 8.3 11.9 13.1 10.5
11.3 15,1 13.0 12,5 14.2

(1) State the null and alternative hypothesis
(2 marks)

(ii)  Test the hypothesis by using a 0.025 significance level

(8 marks)
In the Science quiz, the sample size from School A and School B is 15 and 25,
respectively. For School A, the mean score was 80 with a standard deviation of
3; for School B, the mean score was 75 with a standard deviation of 2. The test

performance between School A and School B was different. Assume the
population variances are unknown and not equal.

(1) State the null and alternative hypothesis
(2 marks)

(11) Test the difference performance between School A and School B using
0.005 significance level

(8 marks)
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Q6 (a) The data in Table Q6.1 represent the monthly sales revenue (in thousands of
dollars) for two different products, A and B, over a period of six months.
Identify whether there is a positive or negative correlation between the sales
revenue of product A and the sales revenue of product B over these six months.

Table Q6.1 Monthly sales revenue (in thousands of dollars)

Month Product A Product B
Jan 120 150
Feb 130 160
Mar 140 170
Apr 150 180
May 160 190
Jun 170 200

(4 marks)

(b) The following Table Q6.2 represents the heights (in inches) of 25 students in
a classroom.

Table Q6.2 : Heights of students in a classroom

64 68 72 | 70 66 68 69 65 7l 67
70 66 67 70 | 68 73 69 71 65 67
68 70 71 | 72 | 66

(1) Calculate the sample mean height

(2 marks)
(i)  Calculate the sample variance height

(4 marks)
(111)  Illustrate the distribution of heights using a histogram

(8 marks)

(iv)  Identify whether the height data set exhibits a normal distribution.
(2 marks)

- END OF QUESTIONS -
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APPENDIX A

EQUATIONS

¢ P(X<r)=F(r)

¥ PX >r)=1-F(r)

¢ PX <r)=PX <r-D)=F(r-1)
* P X=r)=F(r)-F(r-1

* Plr<X=s)=F(s)-F(r)

P Plr <X <s)=F(s)=-F(r)= ()

* Pr=X<s)=F(s)=-F(r)+f(r)-f(s)

w Plr<X<s)=F(s)—F@#)—f(s)
w» fx)=1.

g l“f'tn‘l dy=1.

—z

u=EX)=Y X,P(Y,)
aliX

& =Var(X) = E(X)-[EX)

Ex*)="F X AX)

alizl,

Nate ;
2 EaX+bhl=akix)+h

arfaX + bl =a" Vanxi

)
% Pla<x<b)=Plasx<b)=Pla<x<b)=Plas<x<b)=|f(x)dx

X
-

Fix)=P(X <x)=

-

w=EX)= f.‘s"f(.\') dv

-

o =Var{ ) = B XN -[E))

E{X )= [ v i)y

o =Sd(.Y) = Var(X)

ial PlX = k)= fomable

f(x)dxfor — =< x<=.

PIX <« k) =1-PAX=k)

X Zh=1-BY k-1

od PX >k =PAX 2 k~-1

£) PIX ==X ki-PX=k~-1

PR X_li=AX:k-PXzI=1

Pl X<h=PXE-L-PX2D

Pk Xee PN 2 k-1 -B(X 21 =1)
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APPENDIX A
EQUATIONS
Bmonual Distribution
Formula ! - e ey
P'QX’:_‘\']: _pT‘qll'& =JI C}.'p‘-qnl
x!-fn—x)!
Mean L=np
Variance &' =upy
Poisson Distribution
Formula - T
Prx=x)=2"H . z=012..x
x!
Mean H=u
Variance o =u
Normal Distribution
Formula -
oz-222]
Poisson Approximation to the Binomial Distribution
Condition Use if 77230 and p< 0.1
Mean M=np
Normal Approximation to the Bmomial Distribution
Condirion Useifnis larece and mp =5 and ng =5
Mean H=np
Variance 2
o =npg
A : S (R T
Sanpling emror of smele mean - e=| v— g P[ o Jz‘pl 7 =
O‘_
e e
Population mean. g == =
] / I . = L
xXi—x2
) " —
Sample niean. 18 ¥y ==—— f o2
n . J_ = — {_+
n-w 1,
. : o = L, x—=pi
Z-vahe for sampling distribution of v 158 £ =
TR = 2
LT :\_ i _','\'7'( ‘L[ )
Ti—x2  X1=x:
= 1-x2
o =a/n
= A iy { =i
.\‘-~_\[zf .o"] ' X
) Flay my>r|=PZ
I
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APPENDIX A
EQUATIONS
L onfidence Interval for Single Mean
< P (23 AT
Maxmmimenror E= Z_Hl —f: ' . Sample size | = | —= J
\'ll,' ) ‘ E
(1) 1t = 30 or o« known
(1 cisknown: {T-z, le Ju)cpesaz, A i)
i1 o isunknown © (¥ -z, o{s o )e pe o2, s V)
(I r- 30 and o unknown
{-T s Vit e u ?-.’,-_.,('. ‘.T“ i el
Confidence Interval foi a Difference Between Two Means
1) Z distribution case
| 3 3
T — oy o ial
(1} o sknawn: (7, -7,)==_ .| I —= |
i ]l' n ns |
- _ | . 5 =)
(1) o Ewilmown : {x, =3, )5 ] ===
) pl - " \' l’-= F. J
(b) 1 distribution case
L3 o 3 E . ‘ | o] E ]
(1) i, =n5. o] 0, . (x, -, )zr‘jr iy = Sy +.s~') v=2n-2
i == = = - [\'n -
. ([2
(i) W, =iy, 0] =0; | (F~%, )=t ,,S,[ \,'—J v=2n-2
= & E = ey
. 3 e |
g = =1)5 +{n, =1
n A+, =2
S52 5 2 oy - [ i' 1 J. ~
(i) =1, 0 =05 L (N - )xr 5| [—+— |:v=mn+n,-2
i . SN )
- B
i (n, = 1)s;” + (5. —1)s; , L
i > 5 5
] — - -
71 + ”: e
v R
g 3 = =5 y 3
TR 2 R (85 85 ‘ s’ ) 5
(W) wmo=a,, 0 20; (55 )% 5, S ‘ . b
e | L i,
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APPENDIX A

Hypothesis for Single Mean

EQUATIONS

Population Standard Deviation o (known)

; 5.k -y - s T—
Case A : 1 > 30 with statistics test @ Zi, =———i- Case B : n < 30 also with statistics test: Z,_ = 3 : E :
G/~n T g/ain
Population Standard Deviation o (Unknown)
e s S i st e hietis, T B i P -
Case C 1212 30 with statisties test: Zp, =—=. Case D : n < 30 with statistics test : T, =>_&
s/<n = sivn
Hypothesis for Different Two Means
Case Variances Samples size Statistical Test
A | Enown fy. 7, > 30 7 (X =X )tk — )
(el ] f LT.: I LT;
|, n,
B | Known m.n, <30 o T (X, —X.)— (14— i)
Tear || G,: U:
I—‘ + _—
7t R,
C | Unknown n,n. 230 z (X, -X.)— (1 — 1)
\J 7 T
D | Unknown (Equal) .0, < 30 T - (X; ~X.)— (et — t4:)
I 1
* yn. m,

V=0 +1,—2

Il

Unknown (Not equal)

r - (5 —-X) (g — 14)

fesd I
1 - .l
'—}-f.sl' +s57)

'

v=2(n-1I

F | Unknovwn (Not equal)

.10 < 30

(X, - X)) — (e — 18.)
G
Vn, m,

I =

{ear

5 3
_+_
R N
V= -
(5 5
A . I
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APPENDIX A
EQUATIONS

Simple Linear Regression Model
(1) Least Squares Method

The model: =4, +fx

S . > - B : :
=—— (slope) and 5. =7 — £.7. (1-intercept) where
. D & 1%L I

n _ _ n 1 n [ =n
Sxv = Ef-“: — &3, —¥)= z'\'s}'f —'“{ :’:‘ ], Z.",.— }
: i \ i=1 \ #=1

=1 i=1 n

i N— L. o) l o ‘:
S = ‘Z:(.‘\'j — X = Z'\-;‘n H_[ S-"Ti ] 3

=1 =1 n

K ] 1 L =
Sor=y {3 =5 =Z.1',‘——{Z_1,];
=1 =1 i

and n = sample size
Inference of Regression Coefficients

(1) Slope

- SSE g =8
SSE=Sw—- BS. . MSE=—— . Tug= ;——Ei
' n—2 JMSE(S,,
(1)  Intercept
T = By — B Coefficient of Determination. » -
rest —

\/r_U.SE(I n+vo S 2 _ Sy — SSE -1 SSE

Sir S
Confidence Intervals of the Regression Line
@ Slope. f Coefficient of Pearson Correlation. 7.
A Sxr
e
By = taanNMSE ! Sxx < B < B, +1,,4 ,NMSE/ Sxx . A Sy - Sy
where v=5-2
(i) Intercept. g,
|1 7 o1 7
- . .-\- e e i -
By = s \MSE| =+ — < B < P+t ,‘MSE[—fj—u
g nooSyx -\ \77  Sr

where v = -2
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APPENDIX A
EQUATIONS
3 (x-3)
TTA g o M o k05
o g r
MS. N
k=+n
w > L= o Sourceof  Sum of Degree of Mean
k k Variation Squares Freedom Square
| = min — 2T ., u=Il+kw o -
L Factor S5, a-1 MS,
" } Error 55; aln-1) MS;
oy T——
Limit of upper outliers = gz +1.5(IQR) Totsl S5, kel

Limit of lower outliers = q; —1.5(IQR)

i - i . ! _ ‘:1-" p— -1,‘:
D=y, —X) p ‘

A AU .".
\'-'-.;‘.[-.SL.—; £l

Control limit: F, v, ,1-

= 2y LaW F s SSr=N-1=an-1

a 2 , 2 SSF=a -1

SSe=R(n-1)=a(n-1)
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