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Please ensure that this examination paper contains TWENTY FOUR printed 
pages before you begin the examination. 
 
Answer ALL questions. You may answer either in Bahasa Malaysia or in English. 
 
Read the instructions carefully before answering. 
 
Each question is worth 100 marks. 
 
In the event of any discrepancies, the English version shall be used. 
 
 
Sila pastikan bahawa kertas peperiksaan ini mengandungi DUA PULUH EMPAT 
muka surat yang bercetak sebelum anda memulakan peperiksaan ini. 
 
Jawab SEMUA soalan. Anda dibenarkan menjawab sama ada dalam Bahasa 
Malaysia atau Bahasa Inggerís. 
 
Baca arahan dengan teliti sebelum anda menjawab soalan. 
  
Setiap soalan diperuntukkan 100 markah. 
 
Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi 
Bahasa Inggeris hendaklah digunapakai. 
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1. An air quality study was conducted to investigate the relationship between 

sulphur dioxide (SO2) in parts per million (ppm) and PM10 concentration in 

µg/m3 in Johor Bahru. The following data was obtained: 

 

 (a). Find the correlation coefficient for the above data and interpret your 

 answer. 

[30 marks] 

 
 (b). Test the significance of 0 . Use α = 0.05. 

[30 marks] 

 
 (c). Find the equation of the regression line. 

[30 marks] 

 
 (d). Predict the PM10 concentration when SO2 is 0.25ppm.  

[10 marks] 

 

2. (a). (i). What is meant by a negative relationship between two 

variables? 

(ii). What is the diagram of the independent and dependent 

variables called? Why is this diagram important? 

[20 marks] 

 

(b). A medical researcher wishes to determine if the way people pay for 

their medical prescriptions is distributed as follows : 60% personal 

funds, 25% insurance and 15% Medicare. A sample of 100 people 

found that 64 paid with their own money, 20 paid using insurance 

and 16 paid using Medicare. At α = 0.05, is the assumption correct? 

[40 marks] 

 

 

SO2  (x) 0.22 0.21 0.28 0.29 0.31 0.33 0.34 0.34 0.31 
PM10 (y) 18 10 13 14 13 21 44 43 40 
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(c). A survey at a theme park shows this selection of snacks 

purchased. At α = 0.05, is the snack chosen independent of the 

gender of the consumer? 

 
                Snack 
Gender 

Hot dog Peanuts Popcorn 

Male 12 21 19 
Female 13 8 25 

 

[40 marks] 

 

3. (a). How does the one-way ANOVA differ from the two-way ANOVA? 

 Explain briefly. 

[20 marks] 

 

(b). A consumer agency wants to check if the mean lifespan of four 

brands of auto batteries, which sell nearly at the same price, are 

the same. The agency randomly selected a few batteries of each 

brand and tested them. The following table gives the lifespan of 

these batteries in thousands of hours. 

 

  

 

 

 

 

(i). At 5% significant level, test the hypothesis that the mean 

lifetime of each of these four brands of batteries is the same. 

(ii) What is Type I error in this case and what is the probability 

of committing such an error? Explain.  

[80 marks] 

 

 

 

Brand A Brand B Brand C Brand D 
74 
78 
51 
56 
65 

53 
51 
47 
59 

57 
71 
81 
77 
68 

56 
51 
49 
43 
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4. (a). The rock thickness (in cm) for borehole experiments conducted at 

random in Penang is given below. 

               8.5, 14.7, 32.0, 14.8, 18.9, 13.5, 22.1, 20.3, 20.4, 18.0, 15.5, 14.3, 12.8, 16.9 

Can you claim that the rock thickness is greater than 16 cm? Use 

the Wilcoxon signed-rank test with α = 0.01. 

[50 marks] 
 

(b). An experiment was conducted to measure the yield (in kilograms) 

when three different fertilizers were used. The experiment was 

repeated three times for each fertilizer. The yields are given below : 

   

 

 

 

By using a nonparametric test, can you conclude that there are 

differences in the mean yields among fertilizers? Use α = 0.05. 

[50 marks] 
 

5. (a). Explain the similarities and differences between a simple and 

multiple linear regressions. 

[20 marks] 
 

(b). The following data shows the relationship between consumption of 

petrol (in miles per gallon) for automobiles based on their weights 

(in tons) and  the ambient temperature during driving (in ⁰F).   

 

Car Petrol consumption Weight Temperature 

1 17 1.35 90 
2 16 1.90 30 
3 16 1.70 80 
4 16 1.80 40 
5 18 1.30 35 
6 15 2.05 45 
7 17 1.60 50 

   
  Fit a multiple linear regression model. 

[80 marks] 

Fertilizer 1 Fertilizer 2 Fertilizer 3 
84.33 
90.25 
85.62 

88.44 
89.81 
86.53 

94.71 
91.19 
92.81 
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1. Kajian kualiti udara telah dijalankan untuk menyiasat hubungan antara 

sulfur dioksida (SO2) dalam bahagian per sejuta (ppm) dan kepekatan 

PM10 dalam µg/m3 di Johor Bahru. Data berikut telah diperolehi : 

  

(a). Cari pekali korelasi bagi data di atas dan tafsirkan jawapan anda. 

[30 markah] 

 

(b). Lakukan ujian keertian bagi 0 . Gunakan α = 0.05. 

[30 markah] 

 

(c). Cari persamaan bagi garis regresi. 

[30 markah] 

 

(d). Ramal kepekatan PM10 apabila SO2 adalah 0.25ppm. 

[10 markah] 

 

2.  (a).  (i). Apakah yang dimaksudkan dengan hubungan negatif  

  di antara dua pembolehubah? 

(ii). Apakah nama rajah bagi pembolehubah tak bersandar dan 

pembolehubah bersandar? Kenapa rajah ini penting? 

[20 markah] 
 

(b). Seorang penyelidik perubatan berhasrat untuk menentukan kaedah 

pembayaran preskripsi perubatan tertabur seperti berikut : 60% 

pembiayaan sendiri, 25% insurans dan 15% Medicare. Sampel 

seramai 100 orang mendapati bahawa 64 orang membayar 

menggunakan wang sendiri, 20 orang telah membayar 

menggunakan insurans dan 16 orang telah membayar 

menggunakan Medicare. Pada α = 0.05, adakah anggapan itu 

betul? 

[40 markah] 

SO2  (x) 0.22 0.21 0.28 0.29 0.31 0.33 0.34 0.34 0.31 
PM10 (y) 18 10 13 14 13 21 44 43 40 
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(c). Satu tinjauan di sebuah taman tema menunjukkan pilihan snek 

yang dibeli. Pada α = 0.05, adakah snek yang dipilih tak bersandar 

dengan jantina pengguna? 

               Snek 
Jantina 

Hot dog Kacang Bertih Jagung 

Lelaki 12 21 19 
Perempuan 13 8 25 

 
[40 markah] 

 

3. (a). Bagaimana ANOVA satu hala berbeza daripada ANOVA dua hala? 

 Terangkan secara ringkas. 

[20 markah] 

 

(b). Satu agensi pengguna hendak menguji jika purata jangka hayat 

bagi empat jenama bateri yang dijual pada harga yang hampir 

sama, adalah sama. Agensi memilih secara rawak beberapa bateri 

bagi setiap jenama dan mengujinya. Jadual berikut menunjukkan 

jangka hayat bagi bateri tersebut dalam ribu jam. 

  

 

 

 

 

(i). Pada aras keertian 5%, uji hipotesis bahawa purata jangka 

hayat  bagi setiap jenama bateri adalah sama. 

(ii). Apakah ralat Jenis I dalam kes ini dan apakah 

kebarangkalian melakukan kesalahan sedemikian? 

Terangkan.  

[80 markah] 

 

 

 

Jenama A Jenama B Jenama C Jenama D 
74 
78 
51 
56 
65 

53 
51 
47 
59 

57 
71 
81 
77 
68 

56 
51 
49 
43 
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4. (a). Ketebalan batu (dalam cm) bagi data ujian lubang jara telah 

dijalankan secara rawak di Pulau Pinang diberi seperti dibawah. 

     8.5, 14.7, 32.0, 14.8, 18.9, 13.5, 22.1, 20.3, 20.4, 18.0, 15.5, 14.3, 12.8, 16.9 

  Bolehkan anda mendakwa bahawa ketebalan batu melebihi 16 cm? 

 Gunakan ujian pangkat bertanda Wilcoxon dengan α = 0.01. 

[50 markah] 
 

(b). Satu eksperimen telah dijalankan untuk mengukur hasil tuaian 

(dalam kilogram) apabila tiga jenis baja berbeza digunakan. 

Eksperimen telah diulang tiga kali bagi setiap baja. Hasil tuaian 

diberi di bawah : 

   

 

 
 

Dengan menggunakan ujian bukan parametrik, bolehkah anda 

menyimpulkan bahawa terdapat perbezaan dalam purata hasil 

antara baja tersebut? Guna α = 0.05. 

[50 markah] 
 
5. (a). Terangkan persamaan dan perbezaan antara regresi linear mudah 

dan regresi linear berganda. 

[20 markah] 
 

(b). Data berikut menunjukkan hubungan antara penggunaan petrol 

(dalam batu setiap gelen) bagi kereta berdasarkan berat        

(dalam tan) dan suhu persekitaran semasa memandu (dalam  ̊F).  

Kereta Penggunaan petrol Berat Suhu 

1 17 1.35 90 
2 16 1.90 30 
3 16 1.70 80 
4 16 1.80 40 
5 18 1.30 35 
6 15 2.05 45 
7 17 1.60 50 

 

  Suaikan model regresi linear berganda. 

[80 markah] 

Baja 1 Baja 2 Baja 3 
84.33 
90.25 
85.62 

88.44 
89.81 
86.53 

94.71 
91.19 
92.81 
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