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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) Statistics is a branch of mathematics that deals with collection, analysis, 

interpretation, presentation, and organization of data. 

Statistik adalah satu cabang matematik yang merangkumi proses pengumpulan, 

analisis, tafsiran, persembahan, dan pengorganisasian data. 

 

(i) Explain the difference between descriptive statistics and inferential 

statistics. 

Jelaskan perbezaan antara statistik deskriptif dan statistik inferensi.  

 

[2 marks] 

[2 markah] 

 

(ii) Explain the differences between a population and a sample in statistics 

with examples for each difference. 

Jelaskan perbezaan antara populasi dan sampel dalam statistik dengan 

memberikan contoh bagi setiap satu. 

 

[3 marks] 

[3 markah] 
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SULIT              BBM30093: PROBABILITY AND STATISTICS FOR    
                                                                                                           ENGINEERING TECHNOLOGY 
 

 3
  SULIT 

 

(b) An electrical company received 30 complaints concerning installation during 

February 2024. The data from the 25 complaints represent the number of days 

between the receipt of the complaint and the resolution of the complaint are 

given as follows: 

Sebuah syarikat elektrik menerima 30 aduan mengenai pemasangan sepanjang 

bulan Februari 2024. Data daripada 25 aduan mewakili bilangan hari antara 

penerimaan aduan dan penyelesaian aduan adalah seperti berikut: 

 

50 5 35 17 31 27 15 2 12 46 
33 27 11 19 16 15 29 35 31 26 
15 12 14 32 29      

 

(i) From the above data, construct a cumulative frequency distribution table.  

Berdasarkan data di atas, bina jadual taburan kekerapan terkumpul. 

[5 marks] 

[5 markah] 

 

(ii) Based on (i), draw an ogive. 

Berdasarkan (i), lukiskan ogif. 

[5 marks] 

[5 markah] 

 

(c) The thickness of 200 samples of steel plate is measured and the results (in 

millimeters) are as in Table 1: 

Ketebalan 200 sampel plat keluli diukur dan keputusan (dalam milimeter) 

adalah seperti di Jadual 1: 

Table 1(c) / Jadual 1 (c) 

Thickness 
(mm) 

(Ketebalan) 
6.2 – 6.4 6.5 – 6.7 6.8 – 7.0 7.1 – 7.3 7.4 – 7.6 7.7 – 7.9 

Frequency 
(Kekerapan) 14 46 54 42 38 6 

 

 

 

CLO1 
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(i) Calculate the mean. 

Kirakan nilai purata. 

[3 marks] 

[3 markah] 

 

  

(ii) Calculate the mode. 

Kirakan nilai mod 

[3 marks] 

[3 markah] 

 

(iii) Calculate the standard deviation. 

Kirakan nilai sisihan piawai. 

[4 marks] 

[4 markah] 
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QUESTION 2 

SOALAN 2 

 

(a) A box containing cards with each of them is written with an alphabet from the 

word ‘TRANSCENDENTAL’. If A represents the event of obtaining 

consonant card, identify: 

Sebuah kotak mengandungi kad yang setiap kadnya ditulis dengan abjad 

daripada perkataan 'TRANSCENDENTAL'. Jika A mewakili peristiwa 

mendapatkan kad konsonan, kenal pasti: 

 

(i) Total of sample space, n(S) and number of getting a consonant card, 

n(A). 

Jumlah ruang sampel, n(S) dan bilangan mendapat kad konsonan n(A).  

[2 marks] 

[2 markah] 

 

(ii) Probability of getting a vowel card. 

Kebarangkalian mendapat kad vokal. 

[3 marks] 

[3 markah] 
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(b) The 2024 Malaysia Census found the chance of a household being in a certain 

size is represented in Table 2 (b). Compute each of the following: 

Banci Malaysia 2024 mendapati peluang isi rumah berada dalam saiz tertentu 

adalah seperti Jadual 2 (b). Hitung setiap yang berikut: 

Table 2 (b) / Jadual 2(b) 

Size of household ( X ) 

(Isi rumah) 1 2 3 4 5 6 7 

( )P X  0.267 0.336 0.158 0.137 0.063 0.024 0.015 

 

(i) The mean, µ of X  

Purata,  µ bagi X  
[3 marks] 

[3 markah] 

 

(ii) The standard deviation, σ  of X  
Sisihan piawai, σ  bagi X  
 

[3 marks] 

[3 markah] 

 

(iii) The probability for size of household is at least 4. 
Kebarangkalian untuk saiz isi rumah sekurang-kurangnya 4. 

[4 marks] 

[4 markah] 

 

(c) A manufacturer produces a certain type of bolt. The length of the bolts is 

normally distributed with a mean of 50mm and a standard deviation of 2mm. 

Calculate the following: 

Seorang pengusaha menghasilkan jenis bolt tertentu. Panjang bolt mempunyai 

taburan normal dengan min 50mm dan sisihan piawai 2mm. Kirakan yang 

berikut: 

 

CLO2 

CLO2 
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(i) The probability that a randomly selected bolt will be longer than 53mm. 

Kebarangkalian bahawa bolt yang dipilih secara rawak akan lebih 

panjang daripada 53mm. 

 [5 marks] 

[5 markah] 

 

(ii) The probability that a randomly selected bolt is between 48mm and 

52mm. 

Kebarangkalian bahawa bolt yang dipilih secara rawak adalah antara 

48mm dan 52mm. 

 [5 marks] 

[5 markah] 
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QUESTION 3 

SOALAN 3 

 

(a) A civil engineer is studying the compressive strength of concrete beams. A 

random sample of 25 beams is tested, and the average compressive strength is 

found to be 4000 pounds per square inch (psi) with a standard deviation of 200 

psi. 

Seorang jurutera awam sedang mengkaji kekuatan mampatan rasuk konkrit. 

Sampel rawak 25 rasuk diuji, dan purata kekuatan mampatan didapati 4000 

paun setiap inci persegi (psi) dengan sisihan piawai 200 psi. 

 

(i) Calculate a 99% confidence interval for the true average compressive 

strength of all the concrete beams. 

Kira selang keyakinan 99% untuk purata kekuatan mampatan sebenar 

semua rasuk konkrit. 

[10 marks] 

[10 markah] 

 

(ii) Calculate the number of samples that could be selected if the engineer 

wants a 90% confidence interval containing true mean with a maximum 

error of 1 psi. 

Kira bilangan sampel yang boleh dipilih jika jurutera mahukan 90% 

selang keyakinan yang mengandungi min benar dengan ralat maksimum 

1 psi. 

 [5 marks] 

[5 markah] 
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(b) A group of 15 real estate agents were given a survey about the average selling 

price of houses in a particular neighbourhood. The results, are shown in Table 

3 (b) and figures are in thousands of ringgit (RM). 
Sekumpulan 15 ejen hartanah telah ditinjau tentang purata harga jualan rumah 

di kawasan kejiranan tertentu. Hasilnya, dalam ribuan ringgit (RM) adalah 

seperti di Jadual 3(b).  

Table 3 (b) / Jadual 3(b) 

120 135 140 115 125 

130 128 132 145 110 

135 122 138 120 142 

 

Assuming these values represent a simple random sample from a normally 

distributed population, calculate: 

Dengan mengandaikan nilai ini mewakili sampel rawak mudah daripada 

populasi taburan normal, kirakan: 

 

(i) The mean and variance 

Min dan varian 

[5 marks] 

[5 markah] 

 

(ii) The confidence interval at the 95% level for the standard deviation 
Selang keyakinan 95% untuk sisihan piawai. 

 [5 marks] 

[5 markah] 
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QUESTION 4 

SOALAN 4 

 

(a) A pharmaceutical company is testing a new drug to treat a particular disease. 

They wish to determine if the new drug is more effective than the current 

treatment. Describe the step-by-step procedures to be followed for hypothesis 

testing in this scenario.  

Sebuah syarikat farmaseutikal sedang menguji ubat baru untuk merawat 

penyakit tertentu. Mereka ingin menentukan sama ada ubat baru itu lebih 

berkesan daripada rawatan semasa. Terangkan langkah demi langkah 

prosedur yang perlu diikuti untuk ujian hipotesis dalam senario ini. 

 [5 marks] 

[5 markah] 

 
(b) A company claims that its new fertilizer will increase crop yields by at least 

10%. To test this claim, a farmer applies the fertilizer to 25 randomly selected 

plots of land and measures the crop yields. The average yield increase for the 

treated plots is 8% with a standard deviation of 3%. At a 0.01 level of 

significance, is there sufficient evidence to support the company’s claim? 

Construct the hypotheses test. 

Sebuah syarikat mendakwa bahawa baja baru mereka akan meningkatkan hasil 

tanaman sekurang-kurangnya 10%. Untuk menguji dakwaan ini, seorang 

petani menggunakan baja itu ke atas 25 plot tanah yang dipilih secara rawak 

dan seterusnya merekodkan hasil tanaman. Purata peningkatan hasil bagi plot 

yang dirawat ialah 8% dengan sisihan piawai sebanyak 3%. Pada tahap 

signifikan 0.01, adakah terdapat bukti yang mencukupi untuk menyokong 

dakwaan syarikat tersebut? Bina ujian hipotesis. 

[10 marks] 

[10 markah] 

 

 

 

CLO1 
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(c) Two factories produce identical light bulbs. A random sample of 100 bulbs from 

Factory A has a mean lifespan of 2,000 hours, with a standard deviation of 100 

hours. A random sample of 150 bulbs from Factory B has a mean lifespan of 

1,950 hours, with a standard deviation of 120 hours. At a 0.01 level of 

significance, is there sufficient evidence to conclude that the mean lifespan of 

bulbs from Factory A is different from the mean lifespan of bulbs from Factory 

B? Construct a hypotheses test by assuming that the population variances are 

unknown but equal. 

Dua buah kilang menghasilkan mentol yang sama. Sampel rawak 100 mentol 

dari Kilang A mempunyai jangka hayat purata 2,000 jam, dengan sisihan 

piawai 100 jam. Sampel rawak 150 mentol dari Kilang B mempunyai jangka 

hayat purata 1,950 jam, dengan sisihan piawai 120 jam. Pada tahap signifikan 

0.01, adakah terdapat bukti yang mencukupi untuk membuat kesimpulan 

bahawa purata jangka hayat mentol dari Kilang A adalah berbeza daripada 

purata jangka hayat mentol dari Kilang B? Bina ujian hipotesis dengan 

mengandaikan varian populasi tidak diketahui tetapi sama. 

 

 [10 marks] 

[10 markah] 

 
  

 

 

 

 

 

SOALAN TAMAT 
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DESCRIPTIVE STATISTICS 

Ungrouped Data Grouped Data 
Mean, 

              
 
Population Variance, 

 

             
 
Sample Variance, 

              
                           or 

              
                      
Mean Deviation, 
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Population Standard Deviation,  

              
 
Sample Standard Deviation, 
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Sample Variance, 
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Mode,  
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Mean for a probability distribution, 

                   
 
Variance for a probability distribution. 

                
 
Standard deviation for a probability distribution. 

                 
 
Expectation of Discrete Random Variable, 

           
 
Binomial probability,  

           
 
Mean for binomial distribution, 
                 
 
Variance and standard deviation for the binomial 
distribution, 

               
 

Normal distribution  
 
Standard score, 

 

             
 
Mean of sample mean, 
            
 
Standard error of the means, 

 

            
 
Central limit theorem formula, 

 

                 
 
 
 

SAMPLING AND ESTIMATION 
 
z confidence interval for means, 

           
 
t confidence interval for means, 

            
 
Sample size for means, 

            
          where E is the maximum error of estimate. 
 

 
Confidence interval for a proportion, 

          
 
Sample size for proportion,  

              
             where E is the maximum error of estimate.

 
 

 
Confidence interval for variance, 
 

            

 
Confidence interval for standard deviation, 
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HYPOTHESIS TESTING 
 
Test for the population mean,  
 
i. z-test (variance known)             

              𝑍𝑍 = 𝑋𝑋−𝜇𝜇
𝜎𝜎
√𝑛𝑛�

 

 
ii. z- test (variance unknown)             

                𝑍𝑍 = 𝑋𝑋−𝜇𝜇
𝑠𝑠
√𝑛𝑛�

 

 
iii. t- test (small sample)             
 

                𝑡𝑡 = 𝑋𝑋−𝜇𝜇
𝑠𝑠
√𝑛𝑛�

 

 

 
Test for two population mean: 
 
i. z-test (variances same) 
          

                          
ii. z-test (variances not same) 
 

                          
iii. t- test (small samples) 

 

          
Where Pooled Variance is: 
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éð ìíòîéë ìëòììî ìèòéëè ëïòéíç ëëòíîç èëòëîé çðòëíï çëòðîí ïððòìîë ïðìòîïë

èð ëïòïéî ëíòëìð ëéòïëí êðòíçï êìòîéè çêòëéè ïðïòèéç ïðêòêîç ïïîòíîç ïïêòíîï

çð ëçòïçê êïòéëì êëòêìé êçòïîê éíòîçï ïðéòëêë ïïíòïìë ïïèòïíê ïîìòïïê ïîèòîçç

ïðð êéòíîè éðòðêë éìòîîî ééòçîç èîòíëè ïïèòìçè ïîìòíìî ïîçòëêï ïíëòèðé ïìðòïêç
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¦ òðð òðï òðî òðí òðì òðë òðê òðé òðè òðç

ðòð òðððð òððìð òððèð òðïîð òðïêð òðïçç òðîíç òðîéç òðíïç òðíëç

ðòï òðíçè òðìíè òðìéè òðëïé òðëëé òðëçê òðêíê òðêéë òðéïì òðéëí

ðòî òðéçí òðèíî òðèéï òðçïð òðçìè òðçèé òïðîê òïðêì òïïðí òïïìï

ðòí òïïéç òïîïé òïîëë òïîçí òïííï òïíêè òïìðê òïììí òïìèð òïëïé

ðòì òïëëì òïëçï òïêîè òïêêì òïéðð òïéíê òïééî òïèðè òïèìì òïèéç

ðòë òïçïë òïçëð òïçèë òîðïç òîðëì òîðèè òîïîí òîïëé òîïçð òîîîì

ðòê òîîëé òîîçï òîíîì òîíëé òîíèç òîìîî òîìëì òîìèê òîëïé òîëìç

ðòé òîëèð òîêïï òîêìî òîêéí òîéðì òîéíì òîéêì òîéçì òîèîí òîèëî

ðòè òîèèï òîçïð òîçíç òîçêé òîççë òíðîí òíðëï òíðéè òíïðê òíïíí

ðòç òíïëç òíïèê òíîïî òíîíè òíîêì òíîèç òííïë òííìð òííêë òííèç

ïòð òíìïí òíìíè òíìêï òíìèë òíëðè òíëíï òíëëì òíëéé òíëçç òíêîï

ïòï òíêìí òíêêë òíêèê òíéðè òíéîç òíéìç òíééð òíéçð òíèïð òíèíð

ïòî òíèìç òíèêç òíèèè òíçðé òíçîë òíçìì òíçêî òíçèð òíççé òìðïë

ïòí òìðíî òìðìç òìðêê òìðèî òìðçç òìïïë òìïíï òìïìé òìïêî òìïéé

ïòì òìïçî òìîðé òìîîî òìîíê òìîëï òìîêë òìîéç òìîçî òìíðê òìíïç

ïòë òìííî òìíìë òìíëé òìíéð òìíèî òìíçì òììðê òììïè òììîç òìììï

ïòê òììëî òììêí òììéì òììèì òììçë òìëðë òìëïë òìëîë òìëíë òìëìë

ïòé òìëëì òìëêì òìëéí òìëèî òìëçï òìëçç òìêðè òìêïê òìêîë òìêíí

ïòè òìêìï òìêìç òìêëê òìêêì òìêéï òìêéè òìêèê òìêçí òìêçç òìéðê

ïòç òìéïí òìéïç òìéîê òìéíî òìéíè òìéìì òìéëð òìéëê òìéêï òìéêé

îòð òìééî òìééè òìéèí òìéèè òìéçí òìéçè òìèðí òìèðè òìèïî òìèïé

îòï òìèîï òìèîê òìèíð òìèíì òìèíè òìèìî òìèìê òìèëð òìèëì òìèëé

îòî òìèêï òìèêì òìèêè òìèéï òìèéë òìèéè òìèèï òìèèì òìèèé òìèçð

îòí òìèçí òìèçê òìèçè òìçðï òìçðì òìçðê òìçðç òìçïï òìçïí òìçïê

îòì òìçïè òìçîð òìçîî òìçîë òìçîé òìçîç òìçíï òìçíî òìçíì òìçíê

îòë òìçíè òìçìð òìçìï òìçìí òìçìë òìçìê òìçìè òìçìç òìçëï òìçëî

îòê òìçëí òìçëë òìçëê òìçëé òìçëç òìçêð òìçêï òìçêî òìçêí òìçêì

îòé òìçêë òìçêê òìçêé òìçêè òìçêç òìçéð òìçéï òìçéî òìçéí òìçéì

îòè òìçéì òìçéë òìçéê òìçéé òìçéé òìçéè òìçéç òìçéç òìçèð òìçèï

îòç òìçèï òìçèî òìçèî òìçèí òìçèì òìçèì òìçèë òìçèë òìçèê òìçèê

íòð òìçèé òìçèé òìçèé òìçèè òìçèè òìçèç òìçèç òìçèç òìççð òìççð

íòï òìççð òìççï òìççï òìççï òìççî òìççî òìççî òìççî òìççí òìççí

íòî òìççí òìççí òìççì òìççì òìççì òìççì òìççì òìççë òìççë òìççë

íòí òìççë òìççë òìççë òìççê òìççê òìççê òìççê òìççê òìççê òìççé

íòì òìççé òìççé òìççé òìççé òìççé òìççé òìççé òìççé òìççé òìççè
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Ñ²» ¬¿·´ô ß ðòïð ðòðë ðòðîë ðòðï ðòððë

¼òºò Ì©± ¬¿·´ô ß ðòîð ðòïð ðòðë ðòðî ðòðï

ï íòðéè êòíïì ïîòéðê íïòèîï êíòêëé
î ïòèèê îòçîð ìòíðí êòçêë çòçîë
í ïòêíè îòíëí íòïèî ìòëìï ëòèìï
ì ïòëíí îòïíî îòééê íòéìé ìòêðì
ë ïòìéê îòðïë îòëéï íòíêë ìòðíî
ê ïòììð ïòçìí îòììé íòïìí íòéðé
é ïòìïë ïòèçë îòíêë îòççè íòìçç
è ïòíçé ïòèêð îòíðê îòèçê íòíëë
ç ïòíèí ïòèíí îòîêî îòèîï íòîëð

ïð ïòíéî ïòèïî îòîîè îòéêì íòïêç
ïï ïòíêí ïòéçê îòîðï îòéïè íòïðê
ïî ïòíëê ïòéèî îòïéç îòêèï íòðëë
ïí ïòíëð ïòééï îòïêð îòêëð íòðïî
ïì ïòíìë ïòéêï îòïìë îòêîì îòçéé
ïë ïòíìï ïòéëí îòïíï îòêðî îòçìé
ïê ïòííé ïòéìê îòïîð îòëèí îòçîï
ïé ïòííí ïòéìð îòïïð îòëêé îòèçè
ïè ïòííð ïòéíì îòïðï îòëëî îòèéè
ïç ïòíîè ïòéîç îòðçí îòëíç îòèêï
îð ïòíîë ïòéîë îòðèê îòëîè îòèìë
îï ïòíîí ïòéîï îòðèð îòëïè îòèíï
îî ïòíîï ïòéïé îòðéì îòëðè îòèïç
îí ïòíïç ïòéïì îòðêç îòëðð îòèðé
îì ïòíïè ïòéïï îòðêì îòìçî îòéçé
îë ïòíïê ïòéðè îòðêð îòìèë îòéèé
îê ïòíïë ïòéðê îòðëê îòìéç îòééç
îé ïòíïì ïòéðí îòðëî îòìéí îòééï
îè ïòíïí ïòéðï îòðìè îòìêé îòéêí
îç ïòíïï ïòêçç îòðìë îòìêî îòéëê
íð ïòíïð ïòêçé îòðìî îòìëé îòéëð
íî ïòíðç ïòêçì îòðíé îòììç îòéíè
íì ïòíðé ïòêçï îòðíî îòììï îòéîè
íê ïòíðê ïòêèè îòðîè îòìíì îòéïç
íè ïòíðì ïòêèê îòðîì îòìîç îòéïî
ìð ïòíðí ïòêèì îòðîï îòìîí îòéðì
ìë ïòíðï ïòêéç îòðïì îòìïî îòêçð
ëð ïòîçç ïòêéê îòððç îòìðí îòêéè
ëë ïòîçé ïòêéí îòððì îòíçê îòêêè
êð ïòîçê ïòêéï îòððð îòíçð îòêêð
êë ïòîçë ïòêêç ïòççé îòíèë îòêëì
éð ïòîçì ïòêêé ïòççì îòíèï îòêìè
éë ïòîçí ïòêêë ïòççî îòíéé îòêìí
èð ïòîçî ïòêêì ïòççð îòíéì îòêíç
çð ïòîçï ïòêêî ïòçèé îòíêè îòêíî

ïðð ïòîçð ïòêêð ïòçèì îòíêì îòêîê
ëðð ïòîèí ïòêìè ïòçêë îòííì îòëèê

ïððð ïòîèî ïòêìê ïòçêî îòííð îòëèï

ø¦÷ ïòîèî¿ ïòêìë¾ ïòçêð îòíîê½ îòëéê¼
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