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INSTRUCTION:  

This section consists of FOUR (4) structured questions. Answer ALL questions. 

ARAHAN: 

Bahagian ini mengandungi EMPAT (4) soalan berstruktur. Jawab SEMUA soalan. 

 

QUESTION 1 

SOALAN 1 

 

(a)       i. Explain the application of statistics in the engineering field with  

                       one  example. 

                      Terangkan aplikasi statistik dalam bidang kejuruteraan dengan 

                       satu contoh. 

 

 [2 marks] 

[2 markah] 

 

            ii.        Classify each of the following as qualitative or quantitative data:  

                       Klasifikasikan setiap data berikut sebagai data kualitatif atau 

                       kuantitatif: 

             - Student ID number / Nombor ID pelajar 

                       - Height of students / Ketinggian  pelajar 

                       - Favourite color / Warna kegemaran. 

   

[3 marks] 

[3 markah] 

 

(b) A manufacturing company records the daily production output (in units) of its 

six production lines over a month. The data is grouped into the following 

frequency distribution in Table 1(b). 

Sebuah syarikat pembuatan merekodkan hasil pengeluaran harian (dalam unit) 

bagi enam barisan pengeluarannya sepanjang sebulan. Data tersebut 

dikelompokkan ke dalam taburan kekerapan seperti dalam Jadual 1(b). 

 

CLO1 

 

CLO1 
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Table 1(b) / Jadual 1(b) 

Production Output (Units) 

Hasil  Pengeluaran (Unit) 

Frequency (Days) 

Frekuensi (Hari) 

50-59 4 

60-69 6 

70-79 8 

80-89 10 

90-99 2 

100-109 5 

 

i.   Construct a histogram to represent the frequency distribution using the  

             data provided in Table 1(b). 

 Bina histogram untuk mewakili taburan kekerapan data yang  

disediakan dalam Jadual 1(b). 

   [5 marks] 

[5 markah] 

 

ii.  If the company aims to maintain a minimum daily production of 75 

units, calculate the percentage of days that meet or exceed this target.  

Jika syarikat bermatlamat mengekalkan pengeluaran harian minimum 

sebanyak 75 unit, hitung peratusan hari yang mencapai atau melebihi 

sasaran ini.  

   [5 marks] 

[5 markah] 

 

(c)       A factory operates six machines, each taking a different amount of times (in 

minutes) to complete a task. The recorded processing times are: 

  Sebuah kilang mengendalikan enam mesin, setiap satu mengambil masa yang 

berbeza (dalam minit) untuk menyelesaikan satu tugas. Masa pemprosesan 

yang direkodkan adalah seperti berikut: 

 

10, 12, 15, 𝑥, 20, 22 

CLO2 
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            i.       If the mean processing time for all six machines is 15 minutes, calculate the 

value of 𝑥 where 𝑥 is an unknown processing time. 

         Jika min masa pemprosesan bagi semua enam mesin ialah 15 minit, hitung   

nilai 𝑥 dimana 𝑥 adalah masa pemprosesan yang tidak diketahui. 

[3 marks] 

[3 markah] 

 

           ii. Calculate the mean deviation of the processing times. 

                   Kira sisihan min bagi masa pemprosesan. 

[3 marks] 

[3 markah] 

 

          iii.      Calculate the variance and standard deviation of the processing times. 

                    Kira varians dan sisihan piawai bagi masa pemprosesan. 

                                                                                                              [4 marks] 

[4 markah] 
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QUESTION 2 

SOALAN 2 

 

(a)        i. A factory produces light bulbs, and each bulb is tested for quality. The 

result of each test can be either defective (D) or non-defective (N). 

Express the sample space for testing two bulbs selected at random.      

            Sebuah kilang menghasilkan mentol lampu, dan setiap mentol diuji 

untuk kualiti. Hasil setiap ujian sama ada rosak (D) atau tidak rosak 

(N). Nyatakan ruang sampel bagi ujian dua mentol yang dipilih secara 

rawak.                                                                                                                      

 [2 marks] 

[2 markah] 

 

           ii.   Explain the characteristics of normal distribution.   

                 Terangkan ciri- ciri taburan normal.                                                                                                                                        

 [3 marks] 

[3 markah] 

 

(b) A quality control engineer at a factory inspects three randomly selected 

machines.  Each machine can either be functional (F) or faulty (X). Based on 

historical data, the probability of a machine being faulty is 0.2, and the 

probability of a machine being functional is 0.8. Calculate, 

  Seorang jurutera kawalan kualiti di sebuah kilang memeriksa tiga mesin yang 

dipilih secara rawak. Setiap mesin sama ada berfungsi (F) atau rosak (X). 

Berdasarkan data lepas ,kebarangkalian sebuah mesin rosak ialah 0.2 dan 

kebarangkalian sebuah mesin berfungsi ialah 0.8. Kira, 

           

i. the probability that all three machines are functional.  

        kebarangkalian bahawa ketiga-tiga mesin berfungsi. 

 

[3 marks] 

[3 markah] 

 

 

CLO1 

 

CLO2 
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ii. the probability that exactly one machine is faulty. 

        kebarangkalian bahawa tepat satu mesin rosak. 

[3 marks] 

[3 markah] 

 

iii. the probability that at least one machine is faulty. 

        kebarangkalian bahawa sekurang-kurangnya satu mesin rosak. 

[4 marks] 

[4 markah] 

 

 

(c)       The speed of vehicles on a particular highway is normally distributed with a  

            mean of 110 km/h and a standard deviation of 12 km/h. Calculate the probability  

            that a randomly selected car is traveling with the following velocity: 

            Kelajuan kenderaan di lebuh raya tertentu mengikut taburan normal dengan  

            min 110 km/j dan sisihan piawai 12 km/j. Hitung kebarangkalian bahawa  

            sebuah kereta yang dipilih secara rawak mempunyai kelajuan yang berikut: 

 

            i.  more than 130 km/h. 

     lebih daripada 130 km/h. 

[5 marks] 

[5 markah] 

 

ii.         between 90 km/h and 130 km/h. 

      antara 90 km/j dan 130 km/j. 

[5 marks] 

[5 markah] 

 

 

 

 

 

 

CLO2 
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QUESTION 3 

SOALAN 3 

 

(a)    A random sample of a size 100 is taken from a population and the data is    

summarized as follows: 

Sampel rawak bersaiz 100 diambil daripada populasi dan data diringkaskan 

seperti berikut:. 

                          Σ𝑥 = 1000    ,        Σ (𝑥 − 𝑥̅)2 = 170.8 

 

 i.         Calculate the point estimate and the 95% symmetrical confidence interval  

           for the population mean. 

   Kirakan titik anggaran dan 95% selang keyakinan simetri untuk min   

           populasi.     

[10 marks] 

[10 markah]                                                                                       

ii.      Calculate the 99% symmetrical confidence interval for the population   

mean.  

                Kirakan  99% selang keyakinan simetri untuk min populasi.     

 

[5 marks] 

[5 markah] 

 

(b)      A supervisor wants to know the proportion of defective electronic components 

produced by a machine. He inspected a random sample of 200 electronic 

components and found that 40 electronic components are defective.  

Seorang penyelia ingin mengetahui bahagian komponen elektronik yang rosak 

yang dihasilkan oleh mesin. Beliau telah memeriksa sampel rawak 200 

komponen elektronik dan mendapati 40 komponen elektronik adalah rosak. 

i. Calculate the proportion of defective electronic components, 𝑝̂ and 𝑞̂. 

            Kira perkadaran komponen elektronik yang rosak,  𝑝̂ dan 𝑞̂. 

[5 marks] 

                                                                                                              [5 markah] 

 

CLO2 

 

CLO2 
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ii. Calculate the 95% confidence interval of the proportion of defective 

electronic components produced by the machine.  

Cari selang keyakinan 95% untuk perkadaran komponen elektronik 

yang rosak yang dihasilkan oleh mesin.  

[5 marks] 

                                                                                                              [5 markah] 
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QUESTION 4 

SOALAN 4 

 

(a) A university administrator claims that the average study hours per week for 

students are at least 20 hours. A researcher wants to test this claim and collects 

data from a random sample of 29 students. The sample has an average study 

time of 18.5 hours per week with a standard deviation of 4.2 hours. Assume that 

the study hours follow normal distribution.  

Seorang pentadbir universiti mendakwa bahawa purata masa belajar pelajar 

dalam seminggu adalah sekurang-kurangnya 20 jam. Seorang penyelidik ingin 

menguji dakwaan ini dan mengumpulkan data daripada sampel rawak 29 

pelajar. Sampel tersebut mempunyai purata masa belajar sebanyak 18.5 jam 

seminggu dengan sisihan piawai 4.2 jam. Andaikan bahawa masa belajar 

mengikut taburan normal. 

i. Express the null and alternative hypotheses for this test. 

Nyatakan hipotesis nol dan hipotesis alternatif untuk ujian ini. 

  

                                                                                            [2 marks] 

                                                                                          [2 markah] 

ii. Explain why a t-test is appropriate for this scenario? 

                        Terangkan mengapa ujian-t sesuai digunakan dalam situasi ini? 

 

                                                                                            [3 marks] 

                                                                                                                        [3 markah] 

 

 

(b) A manufacturer claims that the bulbs produced by their company will last more 

than 3000 hours. A sample of 50 bulbs is taken and the sample mean is found 

to be 3100 hours, and the sample standard deviation is 900 hours. By assuming 

that the populations are normally distributed, conduct a hypothesis test at the 

5% significance level. 

 Seorang pengilang mendakwa bahawa mentol yang dihasilkan oleh syarikat   

 mereka  akan bertahan lebih daripada 3000 jam. Sampel 50 mentol diambil dan  

 min sampel didapati adalah 3100 jam dan sampel sisihan piawai adalah 900 

CLO1 

CLO2 
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 jam. Dengan mengandaikan bahawa populasi mengikut taburan normal,   

 jalankan ujian hipotesis pada aras signifikan  5%. 

[10 marks] 

                                                                                                              [10 markah] 

 

(c)   A study is conducted to determine if Company A retains its workers longer than    

Company B and the data is compared in Table 4(c). Assuming that the 

populations are normally distributed, conduct a hypothesis test at the 5% 

significance level.   (Assume 𝜎2 is unknown but equal). 

Satu kajian dijalankan untuk menentukan sama ada Syarikat A mengekalkan 

pekerjanya lebih lama daripada Syarikat B dan data dibandingkan dalam 

Jadual 4(c). Dengan mengandaikan bahawa populasi mengikut taburan 

normal, jalankan ujian hipotesis pada aras signifikan  5%. (Andaikan 𝜎2 tidak 

ketahui tetapi sama). 

 

Table 4(c) / Jadual 4(c) 

 Company A 

Syarikat A 

Company B 

Syarikat B 

Sample Mean, 𝑋̅ 

Min sampel, 𝑋̅ 

5 years /tahun 

 

4.5 years/ tahun 

 

Standard deviation, 𝑠 

Sisihan piawai, 𝑠 

1.2  years /tahun 

 

0.8 𝑦𝑒𝑎𝑟𝑠 / tahun 

 

Number of sample, 𝑛 

Bilangan sampel, 𝑛 

15 20 

 

                                                                                                 [10 marks] 

                                                                                                              [10 markah] 

 

SOALAN TAMAT 

CLO2 
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DESCRIPTIVE STATISTICS 

Ungrouped Data Grouped Data 

Mean, 𝑋 =
∑ 𝑋

𝑛
 

Mean Deviation = 𝐸 =
Σ|𝑥−𝑥̅|

𝑛
 

 

Population Variance, 𝜎2 =
∑(𝑋−𝜇)2

𝑁  
 

Sample Variance,    𝑠2 =
∑(𝑋−𝑋)

2

𝑛−1
 

 

                         
𝑜𝑟   𝑠2 =

∑ 𝑋2−[
(∑ 𝑋)2

𝑛
]

𝑛−1  
 

Population Standard Deviation, 𝜎 = √𝜎2
 

 

Sample Standard Deviation,  𝑠 = √𝑠2
 

 
 

Mean, 𝑋 =
∑ 𝑓.𝑋𝑚

𝑛   

Population Variance,  𝜎2 = ∑ 𝑓(𝑋−𝜇)2

𝑁
 

 

Sample Variance,  𝑠2 =
∑ 𝑓(𝑋−𝑋)

2

𝑛−1
 

 

                     
  𝑜𝑟  𝑠2 =

∑ 𝑓𝑋𝑚
2−[

(∑ 𝑓𝑋𝑚)2

𝑛
]

𝑛−1  
 

Median,

 

𝑀 = 𝐿𝑀 + (
𝑁

2
−𝐹

𝑓𝑀
) 𝐶  

 

Mode, 𝑀𝑜 = 𝐿𝑀𝑜
+ (

𝑑1

𝑑1+𝑑2
) 𝐶 

 

PROBABILITY & STATISTICS 

Addition Rule (mutually exclusive events), 
𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) 

 

Addition Rule (events not mutually exclusive),  
𝑃(𝐴 ∪ 𝐵) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) 

 

Multiplication Rule (Independent event), 
𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴) ⋅ 𝑃(𝐵) 

 

Multiplication Rule(dependent event), 
𝑃(𝐴 ∩ 𝐵) = 𝑃(𝐴). 𝑃(𝐵|𝐴) 

 

Mean for a probability distribution, 

𝜇 = ∑[𝑋 ⋅ 𝑃(𝑋)]
 

 

Variance for a probability distribution. 
𝜎2 = ∑[𝑋2. 𝑃(𝑋)] − 𝜇2 

 
Standard deviation for a probability distribution. 
 

𝜎 = √∑[𝑋2. 𝑃(𝑋)] − 𝜇2  
 

Expectation of Discrete Random Variable, 
𝐸(𝑋) = ∑[𝑋. 𝑃(𝑋)] 

  

 
 

Conditional Probability, 𝑃(𝐵|𝐴) =
𝑃(𝐴∩𝐵)

𝑃(𝐴)
 

 

Complementary events, 𝑃(𝐴) = 1 − 𝑃(𝐴) 
 

Permutation Rule, 𝑃𝑛 𝑟 =
𝑛!

(𝑛−𝑟)!
  

Combination Rule, 𝐶𝑛 𝑟 =
𝑛!

(𝑛−𝑟)!𝑟!
  

Normal distribution  

Standard score, 𝑧 =
𝑋−𝜇

𝜎
 or 

𝑋−𝑋

𝑠   

Mean of sample mean,𝜇𝑋 = 𝜇
 

 

Standard error of the means, 𝜎𝑥 =
𝜎

√𝑛
  

Central limit theorem formula, 𝑧 =
𝑋−𝜇

𝜎 √𝑛⁄
  

Binomial probability,  

𝑃(𝑋) =
𝑛!

(𝑛 − 𝑋)! 𝑋!
⋅ 𝑝𝑥 ⋅ 𝑞𝑛−𝑥

  

Mean for binomial distribution, 𝜇 = 𝑛𝑝 



Variance of Discrete Random Variable 
𝑉𝑎𝑟(𝑋) = 𝐸(𝑋2) − [𝐸(𝑋)]2 

Where       𝐸(𝑋2) = ∑𝑥2. 𝑃(𝑋 = 𝑥) 
 
 

Variance and standard deviation for the binomial 

distribution, 𝜎2 = 𝑛𝑝𝑞  𝜎 = √𝑛𝑝𝑞 

 

SAMPLING AND ESTIMATION 

z confidence interval for means, 

𝑋 − 𝑧𝛼
2⁄ (

𝜎

√𝑛
) < 𝜇 < 𝑋 + 𝑧𝛼

2⁄ (
𝜎

√𝑛
) 

 

t confidence interval for means, 

𝑋 − 𝑡𝛼
2⁄ (

𝑠

√𝑛
) < 𝜇 < 𝑋 + 𝑡𝛼

2⁄ (
𝑠

√𝑛
)

  

Sample size for means, 𝑛 = (
𝑧𝛼 2⁄ ⋅𝜎

𝐸
)

2
, 

 

Confidence interval for a proportion, 

𝑝̂ − (𝑧𝛼 2⁄ )√
𝑝̂𝑞̂

𝑛
< 𝑝 < 𝑝̂ + (𝑧𝛼 2⁄ )√

𝑝̂𝑞̂

𝑛
 

 

Sample size for proportion, 𝑛 = 𝑝̂𝑞̂ (
𝑧𝛼 2⁄

𝐸
)

2
, 

 

Confidence interval for variance, 
(𝑛 − 1)𝑠2

𝜒𝑟𝑖𝑔ℎ𝑡
2 < 𝜎2 <

(𝑛 − 1)𝑠2

𝜒𝑙𝑒𝑓𝑡
2

 
 

Confidence interval for standard deviation, 

√
(𝑛 − 1)𝑠2

𝜒𝑟𝑖𝑔ℎ𝑡
2 < 𝜎 < √

(𝑛 − 1)𝑠2

𝜒𝑙𝑒𝑓𝑡
2  

 

HYPOTHESIS TESTING 

Test for the population mean: 
 

z test,  𝑧 =
𝑋̅−𝜇

𝜎 √𝑛⁄
, variance known 

 

z test, 𝑧 =
𝑋̅−𝜇

𝑠 √𝑛⁄
, variance unknown 

 

t test, 𝑡 =
𝑋̅−𝜇

𝑠 √𝑛⁄
 ,small sample 

 
Variance is known (Large or small sample) 
 

Test statistics,𝑧 =  
(𝑿𝟏̅̅ ̅̅ −𝑿𝟐̅̅ ̅̅ )−(𝝁𝟏−𝝁𝟐)

√
𝝈𝟏

𝟐

𝒏𝟏
+

𝝈𝟐
𝟐

𝒏𝟐

 

Variance is unknown (Large sample) 
 

Test statistics,𝑧 =  
(𝑿𝟏̅̅ ̅̅ −𝑿𝟐̅̅ ̅̅ )−(𝝁𝟏−𝝁𝟐)

√
𝒔𝟏

𝟐

𝒏𝟏
+

𝒔𝟐
𝟐

𝒏𝟐

 

 
 

Test for two population mean: 
 

Variance is unknown but equal    
 

  Test statistics,𝑡 =  
(𝑋̅1−𝑋2̅̅̅̅ )−(𝜇1−𝜇2)

√𝑠𝑝2(
1

𝑛1
+

1

𝑛2
)

  

 

   Pool sample variance,  𝑠𝑝2 =
(𝑛1−1)𝑠1

2+(𝑛2−1)𝑠2
2

𝑛1+𝑛2−2
   

        
   Degree of freedom,  𝑑𝑓 = 𝑛1 + 𝑛2 − 2 
 
Variance is unknown but unequal    
 

Test statistics,𝑡 =
(𝑋̅1−𝑋̅2)−(𝜇1−𝜇2)

√
𝑠2

𝑛1
+

𝑠2
2

𝑛2

  

 

  Degree of freedom,  𝑑𝑓 =
(

𝑆1
2

𝑛1
+

𝑆2
2

𝑛2
)

2

(
𝑆1

2

𝑛1
)

2

𝑛1−1
+

(
𝑆2

2

𝑛2
)

2

𝑛2−1
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