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1. (a)

(b)
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P

A fastfood restaurant’'s manager has estimated that on average, 100 people

per hour stop by his restaurant.

Seorang pengurus restoran makanan segera menganggarkan secara

purata, 100 orang akan singgah di restorannya.

(i) Find the probability that in a given 3 minutes period, nobody enters

the restaurant.

Cari kebarangkalian bahawa dalam tempoh 3 minit, tiada
Pelanggan memasuki restoran tersebut.
(15 marks/markah)

(i)  Find the probability that in given 3 minutes period, more than 5

people enter the restaurant.

Cari kebarangkalian bahawa dalam tempoh 3 minit, lebih daripada 5
pelanggan memasuki restoran tersebut.
(15 marks/markah)

The distribution of heights of a certain type of lemon tree has a mean height
of 72 cm and a standard deviation of 10 cm, whereas the distribution of
heights of a guava tree has a mean height of 28 cm and a standard
deviation of 5 cm. Assuming that the sample means can be measured to
any degree of accuracy, find the probability that the sample means for a
random sample of heights of 64 lemon tree exceeds the sample mean for

a random sample of heights of 100 guava tree at most 44.2 cm.
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Taburan ketinggian bagi pokok lemon tertentu mempunyai purata
ketinggian 72 cm dan sisihan piawai 10 cm, manakala taburan ketinggian
pokok jambu batu mempunyai ketinggian 28 cm dan sisihan piawai 5 cm.
Dengan anggapan bahawa purata sampel boleh diukur pada sebarang
ketepatan, cari kebarangkalian bahawa purata sampel ketinggian bagi
sampel rawak 64 pokok lemon melebihi purata sampel ketinggian bagi
sampel rawak 100 pokok jambu batu semaksimum mungkin pada
44.2 cm.

(30 marks/markah)

A box of manufactured capacitors whose capacitance values are normally

distributed with mean 10 yF and standard deviation of 1 uF.

Sebuah kotak kapasitor yang dihasilkan mempunyai nilai kapasitan

dengan taburan normal dengan purata 10 uF dan sisihan piawai 1 uF.

(1) What is the probability that the capacitors have capacitance
between 9.3 and 10.7 uF?

Apakah kebarangkalian bahawa kapasitor mempunyai kapasitan
antara 9.3 dan 10.7 uF?
(15 marks/markah)

(ii) If 100 capacitors is sampled, what is the probability that 50 or

more than them will have capacitance between 9.3 and 10.7 pF?

Sekiranya 100 kapasitor disampelkan, apakah kebarangkalian
bahawa 50 atau lebih akan mempunyai kapasitan antara 9.3 dan
10.7 uF?

(25 marks/markah)



2. (a)

(b)

(€)
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Define the null hypothesis, H, and the alternative hypothesis, H,
Takrifkan hipotesis sifar, H, dan hipotesis alternative, H; berikut:

(i) A claimis made that the average time to make a name-brand

ready-mix pie is five minutes.

Satu tuntutan dibuat bahawa purata masa untuk membuat pai

adalah lima minit.

(i)  Another company claims that its pie takes less than six minutes to

make.

Syarikat yang lain membuat tuntutan bahawa pai mereka mengamobil
masa kurang dari enam minit untuk dihasilkan.
(10 marks/markah)

Given a data set of 106 healthy body temperatures, where the mean
was 98.2°C and s = 0.62°C, at the 0.05 significance level, test the
claim that the mean body temperature of all healthy adults is equal to
98.6°C.

Set data diberi untuk 106 suhu badan yang sihat, di mana puratanya

adalah 98.2°C dan s = 0.62°C, pada aras siknifikan 0.05, uji tuntutan

bahawa purata suhu badan untuk orang dewasa yang sihat adalah 98.6°C.
(10marks/markah)

From Question 2(b), test the claim when the data set is changed to 25.

Dari soalan 2(b), uji tuntutan apabila set data ditukar kepada 25.
(10 marks/markah)

SULIT
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The Acme Company has developed a new battery. The engineer in charge
claims that the new battery will operate continuously for at least 7 minutes
longer than the old battery.To test the claim, the company selects a simple
random sample of 100 new batteries and 100 old batteries. The old
batteries run continuously for 190 minutes with a standard deviation of 20
minutes; the new batteries, 200 minutes with a standard deviation of 40
minutes. Test the engineer's claim that the new batteries run at least 7
minutes longer than the old. Use a 0.05 level of significance (Assume that

there are no outliers in either sample).

Syarikat Acme telah membangunkan bateri jenis baru. Jurutera yang
bertanggungjawab membuat tuntutan bahawa bateri jenis baru ini akan
beroperasi berterusan selama sekurang-kurahgnya 7 minit lebih daribateri
jenis lama. Untuk menguji tuntutan ini, syarikat telah memilih 100 sampel
bateri jenis baru dan 100 sampel bateri jenis lama secara rawak. Bateri
jenis lama beroperasi secara berterusan selama 190 minit dengan 20 minit
sisihan piawai; manakala bateri jenis baru pula beroperasi selama 200 minit
dengan 40 minit sisihan piawai. Uji tuntutan jurutera bahawa bateri jenis
baru beroperasi sekurang-kurangnya 7 minit lebih lama dari bateri jenis
lama. Aras siknifikan adalah 0.05 (Andaikan tiada data terpencil di dalam
sampel ini).

(30 marks/markah)

Two microprocessors are compared on a sample of six benchmark codes
to determine whether there is a difference in speed. The times (in seconds)
used by each processor on each code are given in the following table. Can
you conclude that the mean speeds of the two processors differ? Use a 0.01

level of significance. Given tg 405 = 3.25.



3. (a)
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Dua mikropmproses dibanding berdasarkan 6 sampel kod untuk
mengenalpasti perbezaan dalam kelajuannya. Masa dalam saat bagi

kedua-dua mikropemproses diberi seperti berikut,

Bolehkah disimpulkan bahawa nilai min bagi kelajuan adalah berbeza
bagi kedua-dua mikropemproses ? Gunakan aras siknifikan sebanyak
0,01. Dibefl t0.00S = 3.25

Table 2(e)
Jadual 2(e)
Code/Kod

1 2 3 4 5 6

Processor A | 272 181 | 272 | 19.7 | 245 | 22.1
"ProcessorB | 24.1 19.3 | 268 | 201 | 276 | 2938

(40 marks/markah)

A new postsurgical treatment, X is being compared with a standard
treatment, Y. Seven subjects receive the new treatment, while seven others

receive the standard treatment. The recovery times, in days, are as follows:

Satu rawatan selepas pembedahan yang baru dibandingkan dengan
rawatan yang sedia ada. Tujuh pesakit menerima rawatan baru tersebut,
sementara tujuh pesakit yang lain menerima rawatan sedia ada. Masa

pemulihan, dalam hari, adalah seperti berikut:
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Table 3(a)
Jadual 3(a)
X *’1?'13 15 1920 21 ] 27
- Y ’18 23 [ 24 | 30| 32| 35| 40

Using Wilcoxon Rank Sum test, can you conclude that the mean rate

differs between the new and standard treatment? Use a = 0.05.

Dengan menggunakan ujian Berpangkat Wilcoxon, bolehkah anda

menyimpulkan bahawa purata adalah berbeza antara rawatan baru dan

sedia ada? Gunakan a = 0.05.

(35 marks/markah)

(b) Seven different locations on a tire are measured by a gauge to obtain its

tire tread depth. The results, in mm, are presented in the following table.

Sebiji tayar diukur di tujuh lokasi yang berlainan untuk mendapatkan

kedalaman bunga tayar tersebut. Keputusannya, di dalam mm, diberikan

seperti berikut

Table 3(b)
Jadual 3(b)

Locations/Lokasi

Tire tread
depth/Kedalaman
Bunga Tayar

285

3.23
3.60

3.48

3.89

A | M| W N =

~ /|

3.75

3.45
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Use the Wilcoxon Signed Rank test to test H,: 4 = 3.62 versus H,: u # 3.62. Use
a=0.05.

(€)

Gunakan ujian Wilcoxon Signed Rank untuk menguji Hy: 1 = 3.62 dan
Hi:u # 3.62. Gunakan a = 0.05.

(35marks/markah)

A study is run to evaluate the effectiveness of an exercise program in
reducing systolic blood pressure in patients with pre-hypertension. A total
of 15 patients with pre-hypertension enrol in the study (with a mean data
sample of 131 mmHg) and their systolic blood pressures are measured.
The data are shown in Table 3(c). Rank the data according to the Wilcoxon
Signed Rank Test.

Salu kajian telah dijalankan untuk menilai keberkesanan program senaman
untuk menurunkan tekanan darah di dalam pesakit darah tinggi. Sejumlah
15 pesakit dengan darah tinggi menyertai kajian ini (purata sampel adalah
131 mmHg) dan tekanan darah mereka telah diukur. Data ditunjukkan

seperti Jadual 3(c). Susun data mengikut ujian Wilcoxon Signed Rank.
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Table 3 (c)
Jadual 3 (c)

Patient/Pesakit Systolic Blood
Pressure/Tekanan
Darah (mmHg)
125
132
120
128
127
131
132
128
S w |
10 130

-

O 0| N O O] A~ W N

(30 marks/markah)

4. (a) Estimate the regression line for the power data of Table 4 (a)

Anggarkan garis regresi untuk data kuasa dalam Jadual 4(a)

.. 10/-
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Table 4(a)
Jadual 4(a)

~ Power input, x Power output, y
(%) (%)
3 5
7 11
11 21
15 16
18 16
27 | 28

) 29 27
30 25
30 35
31 30
31 40
32 32
33 34
33 | 32 ]
34 34
36 i 37
36 38
36 34
37 36
38 38
39 37
39 | 36
39 45 )
40 39
41 41 K
42 40
42 44
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43 37

44 44

45 46

46 46
47 i 49
-’50 | 51

(40 marks/markah)

(b) Find a 95% confidence interval for 8 in the regression line uy, = a + fx,

based on the power data of Table 4 (a)

Cari selang keyakinan 95% untuk 8 dalam garis regresi jy|, = a + Bx,

berdasarkan data kuasa di Jadual 4 (a)
(20 marks/markah)

(¢) Find a 95% confidence interval for « in the regression line

Uyix = a + px, based on the power data of Table 4(a)

Cari selang keyakinan 95% untuk a dalam garis regresi py, = a + Bx,

berdasakan data kuasa di Jadual 4(a)
(20 marks/markah)

(d) Construct a 95% prediction interval for y, when x, = 20
Bina selang ramalan 95% untuk y, apabila x, = 20%.
(20 marks/markah)

-0000000-

I =
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APPENDIX
LAMPIRAN
Question Course Outcome Programme Outcome
(CO) (PO)
1 CO1 PO3
2 CcOo2 PO3
3 Cco3 PO3
4 CcO2 PO3
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SCHOOL OF ELECTRICAL & ELECTRONIC ENGINEERING

VETTING FORM FOR COURSEWORK/EXAMINATION

Academic Session 2022/2023
Semester Semester 1 v Semester 2 ’ KSCP

Course Name & Code

EEE 382 PROBABILITY AND ENGINEERING STATISCTICS

Course Type Core v Elective

Credit unit 2 3 v 4 6
Coursework and exam | 40:60 V' 50:50 100:0
work percentage

Type of Assessment

Examination/Test/Quiz/Assignment/Mini Project/Others: Final Examination

Assessment Questions | Number of questions set 4
Number of questions to be answered 4

Duration of 0.5 1 2 3 ' Others

Assessment hour hour hours hours (specify)

Date(s) of Assessment

Lecturers Course leader Dr. Aeizaal Azman Abdul Wahab
Lecturer 2 ) Dr. Teh Jiashen
Lecturer 3 AP Dr. Zuraini Dahari
Vetters Vetter 1 AP. Dr, Dzati Athiar Ramli
Vetter 2 Dr. Muhammad Najwan Hamdi
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(Note: Method 1 - Each question carries 100 marks, Method 3 - Each question is awarded with an individual
percentage, Method 4 - Each question is awarded with a grade)

PART A: to be completed by the lecturers of the course

{i) Description of course’s Course Outcome (CO)
co DESCRIPTION
co1 Able to recognize techniques to solve problems in probability, probability distribution,

joint probability distribution, sampling distribution, confident interval and hypothesis

testing of single and two samples

co2 Able to recognize techniques to solve problems in simple linear regression, multiple

regression, hypothesis testing in multiple regression and non parametric statistics

co3 Able to apply the above coa:ucepts for solving engineerir{g problems, especially for

sustainable production and consumption

ii) Topics in Curriculum Planning Form (BPK)

QUESTION TOPICS IN CURRICULUM PLANNING FORM (BPK)
NUMBER

1 Joint Probability distribution

2 | Hypotheses testing for one and two population

3 Wilcoxon Rank Sum Test and Wilcoxon Signed Rank Test and

4 Regression analysis

Page2of 8
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(ii) Mapping of each final examination question to the CO, EAC Program Outcome (PO-EAC), KPT Program Outcome (PO-KPT), Bloom Taxonomy (BT),
Complex Problem Solving (CP), Complex Engineering Activities (CA), Knowledge Profile (WK}, Verbs and Marks/Weightage.

QUESTION | €O POEAC | POKPT | BT | BT CPORCA : LEVEL OF CP, CA, WK MARKS/
NUMBER TSRO e RIS : : T WEIGHTAGE
S il Lo ~ CP(WP1-WP7) | CA(EAL—EAS) | WK (WK1—-WKg)
1 co1 PO3 PO3 BT3 Apply cp WP1 ; WK1, WK3, Wk5 100%
2 o2 PO3 PO3 BT3 Apply cp wp1 . WK1, WK3,Wk5 100%
3 PO3 PO3 BT3 Apply cp wpP1 5 | WK1, WK3,Wk5 100%
l pa—
4 co2 PO3) | PO3 | BT3 Apply | cp wp1 : WK1, WK3,Wk5 100%
l | 1
*Notes: Pofo

i. Each question must be mapped to one (1) CO and one (1) PO-EAC and one (1) PO-KPT.

ii. For BT, write the highest level of Bloom Taxonomy (BT1 to BT6) to be evaluated.

iii. For BT Verb, write either “Remember” for BT1, “Understand” for BT2, “Apply” for BT3, “Analyze” for BT4, “Evaluate” for BT5, or “Create” for BT6.

iv. If the question evaluates PO1 to PO7 and PO10, then the minimum BT is BT3

V. If the question evaluates PO1 (EAC) to PO7, then the level of CP and WK must be set. CP MUST have WP1 AND some or all WP2 to WP7 (3 WPs or
more). WP1 must have one or more of WK3, WK4, WKS, WK6 or WK8. PO1 & PO2 (WK1 — WK4), PO3 (WK5), PO4 (\WK8), PO5 (WK6), PO6 — PO8
(WK7)

vi. If the question evaluates PO10 (EAC), then the level of CA must be set.

Page3 of 8
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PART B1: STANDARD OF QUESTIONS & SOLUTIONS - to be completed by the lecturers and vetters

Vetter 1: AP Dr. Touf  Xdicw Powl

I.  CLARITY AND APPROPRIATENESS OF THE QUESTIONS Tick V' if Yes or cross ‘X’ if No
‘a1 (a2 [a3 [a4 [a5 [as
1 | The questions are written clearly. / /.A' _7/_ N ‘/-_
2 | The qu;tians_areialigTed with the CO / / s Y )
3 | The question addresses CP and CA / : 7 B /7 7 N
4 | The question reflects the level of CP (i.e. WP) or CA (i.e. EA) PE;‘”_“' d"x"“‘ X“MX"U"’ <riferia
5 | The question reflects the level of WK 7 ] 7’/7 / 1
6 | The questions are set at the appropriate difficulty level based i
on the taxonomy 4 4 i #
7 | The question reflects the level of BT : A / y r
8 | There is no repetition in the quéstions P p P
9 | Allocation of marks are correct ol | -
10 | The number of items is appropriate with the exam duration A -1 - L o
11 | The marking scheme matches with the questions | - /A --/ﬁ i
12 | The question is up to undergraduate level A, , Y
Il.  TECHNICALITIES AND LANGUAGE
13 | The instruction is clear 7 v/ ol
14 | Grammar and spelling are correct /|7 ; ‘/ I
15 | Correct terminology is used. , # P
16 | Translations (if any) are appropriate - k;/_r > .
17 | Diagrams and tables (if any) are clearly labelled and referred to B
in the question 7 4 X #
18 | Appendices {if any)} are attached to the exam paper | . .
19 | Formatting is correct 7 L ¥ 7(7 1 /*7 -

Specific comments about standard of the question:

Vetter 1

Lecturer's Feedback

?"‘CL"QQ Cﬁleciv H \«VQ lV\"(’h P22
Cwp| ad  Some Jan WP o WP )
(3w e ™Move)

Peace choa. Aaz .eo-m,eavhmﬂ;ju ~S,F<c;»d-=

_3\64(;4 q,fma‘-.,a;st () .t‘.tl;c.;i.,ga .«ng all A4pPione
] |44

A fuchone  ane “p 4o mdygv«),\k,{(
Levet.
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CLARITY AND APPROPRIATENESS OF THE QUESTIONS

Tick V' if Yes or cross ‘x’ if No

Ql [Q2 (Q3 [Q4 |Q5 | Q6
1 | The questions are written clearly. - T o e /
2 | The questions are aligned withthecO & /Au;/ s !
3 | The question addresses CP and CA 7 Lo | e o
4 | The question reflects the level of CP (i.e. WP} or CA (i.e. EA) ey P

5 | The question reflects the level of WK — | - L ey
6 | The questions are set at the ﬁr@ﬁé@é diifECLTtyilevel based o

on the taxonomy v i
7 | The question reflects the level of BT P - 7 e
8 | There is no repetition in the questions v e #
9 | Allocation of marks are correct & = | 7 -
10 | The number of items is appropriate with the exam duration # ;_; - =
11 | The marking scheme matches with the questions # | o s
12 | The question is up to undergraduate level pe e > e

Il.  TECHNICALITIES AND LANGUAGE
13 | The instruction is clear o | P
14 | Grammar and spelling are correct P 2 2= | &
15 | Correct terminology is used. o L - —
16 | Translations (if any) are appropriate o ) o o | #
| 17 | Diagrams and tables (if any) are clearly labelled and referred to

in the question |~ - o s
18 | Appendices (if any) are attached to the exam p;per I -~ —
19 | Formatting is correct y. ¥ - P

Specific comments about standard of the question:

ol ﬁ Vetter 2

i

Lecturer’s Feedbac

up bo U\r\@efgrﬁiumk \Wa)

The grechvng art Sole bt sed aft
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PART B2: CORRECTIONS AND MODIFICATIONS ON QUESTIONS

Comments and Suggestions from Vetter 1:
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Question Vetter 1 Lecturer's Feedback
&f lehd o0 dv wl&/
1 Lo Sdcdke d n -exown giu%‘dn "”
_ 0
2 )
A M 4 3 e quec bon
3 -
e Jcded h txem Gughoa
MNoged . OO ada
¢ Xo  Sheled W Oxoo [ QoM &Q«QL&(@W\’} <o
} A ot - the  agsessnag
?\:c.u PN S(’\jww 206 Y eveuda te P e, ekle .
+ a
‘N&ME e /Gch-tod rdeled h
%W 4+ %C‘/—J%‘
5
6
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Comments and Suggestions from Vetter 2:
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Question

Vetter 2

Lecturer’s Feedback

~Chce e fotnertang ,gqm,-qn), e

Gorrehd Qs J‘VJJ‘W‘J g

>y

1 Mlen tationg - C%’D)
e
~Check e formettiog: Epecially {te
2 .\ole,\}q-h'ong.
~Creck e Aorething + Eqecally
3 He Sfacgs -
~Sdemdogaize Y Ndenterfong £
all g S iong-
’T«Jh)—qf’p“ong oo + (ov\s‘:ﬁ}u}-‘*i
YT ke guestive ted foc gaechion | Nggpd SN AR
4(b) ad &), Table 4lay is
w tten 1th S“\LSG\'M’ to the ledrer
(=) . meo\g'z coflfect .
5
6
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SIGNATURE:

Lecturers / Vetter Signature Date

Course Leader

Lecturer 2 QW %{ (Q/(?/z

Do TB‘-\- EFAUNG—,

Lecturer 3 ﬂ/ )O/ /’/90 22
2VRAINI OBUPR|

Vetter 1 %/ 22%- it Y2

Vetter 2 W 25/ /7» 2L
=
Program Chairman /72% 8/(9//903/1
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PEPERIKSAAN

PERAKUAN
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ARAHAN KEPADA CALON / INSTRUCTIONS TO CANDIDATE

1. Isikan ruangan kosong di atas sebelum memulakan jawapan.
Jangan tulis nama anda di mana-mana bahagian dalam buku
jawapan tambahan ini.

Before answering the questions, complete the blank spaces above.
Do not write your name anywhere in this supplementary answer
booklet.

2. Tuliskan Angka Giliran anda menggunakan perkataan dan
juga angka.
Write your index number in words and also in figures.

3. Draf jawapan boleh dibuat dalam buku jawapan tambahan ini.
Coretkan sebarang jawapan yang anda tidak mahu diperiksa.
Draft answers may be made in this supplementary answer booklet.
Please cross out any answers that you dou nol wish to be corrected.

4. Tuliskan jawapan di kedua-dua belah helaian buku jawapan
tambahan ini.
Write your answers on both sides of the this supplementary answer
booklet.

5; Mulakan menjawab soalan pada helaian baru.
Answer each question on a new sheet.

6. Tuliskan nombor soalan di bahagian atas setiap helaian.
Write the question number on the top of every sheet.

7. Jangan ceraikan sebarang helaian daripada buku jawapan
tambahan ini.
Do not detach any sheet from this supplementary answer booklet.

8. Ikatkan buku jawapan tambahan ini bersama dengan buku
jawapan.
Tie this supplementary answer booklet to answer booklet.

9. Jangan bawa keluar buku jawapan tambahan ini dan kertas-kertas
lain sama ada yang telah digunakan atau belum dari Dewan
Peperiksaan.

Do not bring this supplementary booklet or any used/unused sheets
out of the examination hall.
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