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First Semester Examination 
2022/2023 Academic Session 

February 2023 

EEE382 - Probability And Engineering Statistics 
(Kebarangkalian Dan Statistik Kejuruteraan) 

Duration : 3 hours 
(Masa : 3 jam) 

Please check that this examination paper consists of TWELVE (12) pages of printed 
material including appendix before you begin the examination. 

[Si/a pastikan bahawa kertas peperiksaan ini mengandungi DUA BELAS (12) muka 
surat yang bercetak termasuk lampiran sebe/um and a memulakan peperiksaan ini. J 

Instructions : This paper consists of FOUR (4) questions. Answer ALL questions. 

[Arahan : Kertas ini mengandungi EMPA T (4) soalan. Jawab SEMUA soalan.J 

In the event of any discrepancies, the English version shall be used. 

[Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi 
Bahasa lnggeris hendaklah digunapakai.J 
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1. (a) 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) 

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

people enter the restaurant. 

Cari kebarangkalian bahawa dalam tempoh 3 minit, Jebih daripada 5 

pelanggan memasuki restoran tersebut. 

(15 marks/markah) 

(b) 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. 

. .. 3/­
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Taburan ketinggian bagi pokok lemon tertentu mempunyai purata 

ketinggian 72 cm dan sisihan piawai 10 cm, manakala ta bu ran 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) 

(c) A box of manufactured capacitors whose capacitance values are normally 

distributed with mean 10 µF and standard deviation of 1 µF. 

Sebuah kotak kapasitor yang dihasilkan mempunyai nilai kapasitan 

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

(i) What is the probability that the capacitors have capacitance 

between 9.3 and 10.7 µF? 

Apakah kebarangkalian bahawa kapasitor mempunyai kapasitan 

antara 9.3 dan 10. 7 µF? 

(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 µF? 

Sekiranya 100 kapasitor disampelkan, apakah kebarangkalian 

bahawa 50 atau lebih akan mempunyai kapasitan antara 9.3 dan 

10. 7 µF? 

(25 marks/markah) 

.. .4/­
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2. (a) Define the null hypothesis, H0 and the alternative hypothesis, H1 

Takrifkan hipotesis sitar, H0 dan hipotesis alternative, H1 berikut: 

(i) A claim is 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. 

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

make. 

Syarikat yang lain membuat tuntutan bahawa pai mereka mengambil 

masa kurang dari enam minit untuk dihasilkan. 

(10 marks/markah) 

(b) 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. 

(1 0marks/markah) 

(c) 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) 

... 5/­
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(a) 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-kurangnya 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) 

(b) 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 t0 _005 = 3.25. 

. .. 6/-
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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, 

Bo/ehkah disimpu/kan bahawa nilai min bagi ke/ajuan adalah berbeza 

bagi kedua-dua mikropemproses ? Gunakan aras siknifikan sebanyak 

0.01. Diberi t0 _005 = 3.25. 

1 

Processor A 27.2 

Processor B 24.1 

2 

Table 2(e) 

Jadua/ 2(e) 

Code/Kod 

3 

18.1 27.2 

19.3 26.8 

4 5 6 

19.7 24.5 22.1 

20.1 27.6 29.8 

(40 marks/markah) 

3. (a) 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 se/epas 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: 

... 71-
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Table 3(a) 

Jadual 3(a) 

EEE382 

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

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

Oengan 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) 

Jadua/ 3(b) 

Locations/ Lokasi Tire tread 

depth/Keda/aman 

Bunga Tayar 

1 3.95 

2 3.23 

3 3.60 

4 3.48 

5 3.89 

6 3.75 

7 3.45 

... 8/­
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Use the Wilcoxon Signed Rank test to test H0 : µ = 3.62 versus H1 : µ * 3.62. Use 

a= 0.05. 

Gunakan ujian Wilcoxon Signed Rank untuk menguji H0 : µ = 3.62 dan 

H1 : µ =I=- 3.62. Gunakan a= 0.05. 

(35marks/markah) 

(c) 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. 

Satu kajian telah dijalankan untuk menilai keberkesanan program senaman 

untuk menurunkan tekanan darah di dalam pesakit darah tinggi. Sejumlah 

15 pesakit dengan darah tinggi menyerlai kajian ini (purata sampel adalah 

131 mmHg) dan tekanan darah mereka telah diukur. Data ditunjukkan 

seperli Jadua/ 3(c). Susun data mengikut ujian Wilcoxon Signed Rank. 

... 9/-
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Table 3 (c) 

Jadual 3 (c) 

Patient/Pesa kit Systolic Blood 

Pressure/Tekanan 

Darah (mmHg) 

1 125 

2 132 

3 120 

4 125 

5 127 

6 131 

7 132 

8 128 

9 127 

10 130 

EEE382 

(30 marks/markah) 

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

Anggarkan garis regresi untuk data kuasa dalam Jadua/ 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 37 

36 38 

36 34 

37 36 

38 38 

39 37 

39 36 

39 45 

40 39 

41 41 

42 40 

42 44 

EEE382 

.. . 11 /­
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43 37 

44 44 

45 46 

46 46 

47 49 

50 51 

(40 marks/markah) 

(b) Find a 95% confidence interval for /3 in the regression line µYlx = a+ {3x, 

based on the power data of Table 4 (a) 

Cari selang keyakinan 95% untuk {3 dalam garis regresi µYlx = a + {3x, 

berdasarkan data kuasa di Jadua/ 4 (a) 

(20 marks/markah) 

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

µYlx = a+ {3x, based on the power data of Table 4(a) 

Cari selang keyakinan 95% untuk a dalam garis regresi µYlx = a + {3x, 

berdasakan data kuasa di Jadua/ 4(a) 

(d) Construct a 95% prediction interval for y0 when x 0 = 20 

Bina selang ramalan 95% untuk y0 apabila x0 = 20%. 

-0000000-

(20 marks/markah) 

(20 marks/markah) 

... 12/-
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LAMP/RAN 

Question 

1 

2 

3 

4 
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Course Outcome Programme Outcome 
(CO) (PO) 

CO1 PO3 

CO2 PO3 

CO3 PO3 

CO2 PO3 

SULIT 
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UNIVERSITI SAINS MALAYSIA 
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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 

COl 
Able to recognize techniques to solve problems in probability, probability distribution, 

joint probability distribution, sampling distributi_on, 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 

C03 
Able to apply the above concepts for solving engineering 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 

Page 2 of 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. 

- . - '" 
LEVEL OF C~P-, CA, W f<. 

-:. 1/ 

QUESTlbN co P'O-EAC PO-KPT BT 61' CP ORCA 
~ . . 

MARKS/ l]j. 

-~ 
NUMBER 

\, 

1 

2 

3 

4 

*Notes: 

i. 

ii. 
iii. 

iv. 

v. 

vi. 

• \tE'Rs WEIGHTAGE . . 
,€P (WP1 -WP7) - w ' 

" f". - ' - . ~ 
CO1 PO3 PO3 BT3 Apply CP WP1 -
CO2 PO3 PO3 BT3 Apply CP WP1 -

@) PO3 PO3 BT3 Apply CP WPl -
CO2 e PO3 BT3 Apply CP WPl -

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

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

0A (EA1 - EA5) WK (WK1"- WK8) 

- WK1, WK3, WkS 100% 

- WKl, WK3, WkS 100% 

- WKl, WK3, WkS 100% 

- WKl, WK3, WkS 100% 

For BT Verb, write either "Remember" for BT1, "Understand" for BT2, "Apply" for BT3, "Analyze" for BT4, "Evaluate" for BTS, or "Create" for BT6. 

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

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. POl & PO2 (WK1 - WK4), PO3 (WKS), PO4 (WK8), POS (WK6), PO6 - PO8 

{WK7) 

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

Page 3 of 8 
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PART Bl: STANDARD OF QUESTIONS & SOLUTIONS - to be completed by the lecturers and vetters 

I. CLARITY AND APPROPRIATENESS OF THE QUESTIONS 

1 The questions are written clearly. 

2 The questions are aligned with the CO 

3 The question addresses CP and CA 

4 The question reflects the level of CP (i.e. WP) or CA (i.e. EA) 

5 The question reflects the level of WK 

6 The questions are set at the appropriate difficulty level based 

on the taxonomy 

7 The question reflects the level of BT 

8 There is no repetition in the questions 

9 Allocation of marks are correct 

10 The number of items is appropriate with the exam duration 

11 The marking scheme matches with the questions 

12 The question is up to undergraduate level 

u. TECHNICALITIES AND LANGUAGE 

13 The instruction is clear 

14 Grammar and spelling are correct 

15 Correct terminology is used. 

16 Translations {if any) are appropriate 

17 Diagrams and tables (if any) are clearly labelled and referred to 

in the question 

18 Appendices (if any) are attached to the exam paper 

19 Formatting is correct 

Specific comments about standard of the question : 

Vetter 1 

?·kt,~ dc-eCh.- -~ l\J ~ lvi-f-ei:i &s• 

C u.,,p \ Cf'\d 'iio"""2.. / tl I I WP 2- -h, lu t>1 ) 
( 3 I.J fs C•' M"OV-C:: ) 

\ ' 
:\'\c'.<!C',! d,.aa.... ~ ~- tv-, - ' 

het;\;' V.v1.J ,,-.,J; 

All tj,v<<'B::..,,, 

~l{_. 

Tick 'v' if Yes or cross 'x' if No 

Ql Q2 Q3 Q4 QS Q6 

I I I / 

I I / / 

I / I / 
/-'lcO~ , d,,,-( ~ --t-1. 1-,.Q._ Lu ~CVI -e....,,1 C, y x X X 

~ / / / 

/ / r / 

/ / / / 

/ I / / 

( I / / 

/ /' / / 

/ /' / / 

;" ( / / 

,, / I" / 

/ r / / 

/' I" / / 

/ / / / 

/ / X / 

·- - --
✓ >< '>( / 

Le turer's Feedback 
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Vetter 2: 

I. CLARITY AND APPROPRIATENESS OF THE QUESTIONS Tick 'v' if Yes or cross 'x' if No 

Ql Q2 Q3 Q4 QS Q6 

1 The questions are written clearly. 
/ 

/ <'"' / 
2 The questions are aligned with the CO 

/ / ,/ / 

3 The question addresses CP and CA ,-- / / / 

4 The question reflects the level of CP (i.e. WP) or CA (i.e. EA) 
~ ~ / 

,,,,--

5 The question reflects the level of WK - ,-- / r 
6 The questions are set at the appropriate difficulty level based 

on the taxonomy ,-- r' / / 

7 The question reflects the level of BT ~ r" / / 

8 There is no repetition in the questions / / / / 
9 Allocation of marks are correct ,/ / r / 

10 The number of items is appropriate with the exam duration / / r ,/ 

11 The marking scheme matches with the questions 
/ / ,,- / 

12 The question is up to undergraduate level / / / ./ 

11. TECHNICALITIES AND LANGUAGE 

13 The instruction is clear / / / 
/ 

14 Grammar and spelling are correct 
/ / / / 

15 Correct terminology is used. / 
, ~ 

,/ / 
16 Translations (if any) are appropriate 

/ ,/ ,,- / 

17 Diagrams and tables (if any) are clearly labelled and referred to 

in the question / ,/ / / 

18 Appendices (if any) are attached to the exam paper ,-- -- ~ 

19 Formatting is correct / / / :;/' 

Specific comments about standard of the question: 

I 

Lecturer's Feedback ? 
Vetter 2 
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