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Please ensure that this examination paper contains SEVENTEEN 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 TUJUH BELAS muka 
surat yang bercetak sebelum anda memulakan peperiksaan ini. 
 
Jawab SEMUA soalan.  Anda dibenarkan menjawab sama ada dalam Bahasa 
Malaysia atau Bahasa Inggeris. 
 
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. (a).  The mean SAT math scores for selected states are represented below.  

 

      Score      Frequency 

    478–504   4 

    505–531                     6 

    532–558   2 

    559–585  2 

    586–612   2 

 

(i). Draw the histogram and frequency polygon. 

(ii). Find the mean, median and mode. 

(iii). Find the variance and standard deviation. 

(iv). Determine the shape of the data and give reason(s). 

(60 marks) 

 

(b).  The average earnings of year-round full-time workers 25–34 years old 

with a  bachelor’s degree or higher were $58,500 in 2003. If the 

standard deviation is $11,200, what is the percentage of these workers 

who earn 

         (i).   between $47,300 and $69,700? 

         (ii).   more than $100,000? 

 (40 marks) 

 

2.  (a).  Box A, B and C each contains 7 red balls and 2 green balls. Randomly, 

a ball  is moved from A to B, then a ball is moved from B to C, and 

finally a ball is taken out from C.  For this random experiment,  

(i). draw a tree diagram, 

(ii). find the sample space, 

(iii). find the probability that a green ball was taken out from C. 

 (50 marks) 
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(b). Four different physics books, six different biology books, and two 

different chemistry books are to be arranged on a shelf.  How many 

different arrangements are possible if 

(i). the books in each particular subject must all stand together? 

(ii). only the physics books must stand together? 

(20 marks) 
 

(c). Female comprise 83.3% of all high school students. In a random 

sample of 300 high school students, what is the probability that more 

than 50 are males? 

                           (30 marks) 
 

3.  (a).  The probability that Ahmad will be accepted by the university of his 

choice and obtain a scholarship is 0.35. If the probability that he is 

accepted by the university is 0.65, find the probability that he will obtain 

a scholarship given  that he is accepted by the university. 

                                                                                                                     (30 marks)     
 

(b).  The mean weight of 15 year old males is 142 pounds and the standard 

deviation is 12.3 pounds. If a sample of thirty-six 15 year old males is 

selected, find the probability that the mean of the sample will be 

greater than 144.5 pounds. Assume the variable is normally 

distributed. Based on your  answer, would you consider the group 

overweight?                                                                                                                   

 (30 marks)     
 

(c).  A study of 40 professors showed that they spent on average, 12.6 

minutes grading a student’s assignment. 

   (i). Find a point estimate of the mean. 

(ii).   Find the 90% confidence interval of the mean time for grading 

an assignment when  = 2.5 minutes. 

(iii).  If a professor stated that he spent, on average, 30 minutes 

grading an assignment, is he/she a typical professor in terms of 

grading an assignment?      

 (40 marks) 
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4.  (a).    A box contains five balls numbered 3, 6, 9, 12 and 15 respectively. A 

random sample of size three is taken from the box without 

replacement. Suppose Y indicates the mean of numbers on the three 

balls. Find the 

(i). distribution of Y, 

(ii). mean and variance of Y. 

(60 marks) 
 

(b).  Let X be a normal random variable with mean  and standard deviation 

. Given  P(X > 5) = 0.9772 and P(X < 10) = 0.9987, find the values of 

 and . 

 (40 marks) 
 
5. (a).    A group of social researchers reviewed a random sample of size 1600 

people from the work force in a city and found that 100 of them are 

unemployed. A survey conducted by the Department of National 

Statistics shows that the national unemployment rate is 8%. Can we 

accept the claim that the urban unemployment rate is below the 

national rate? 

 (40 marks) 
 

(b). A manager states that in his factory, the average number of days per 

year missed by the employees due to illness is less than the national 

average of 10. The following data show the number of days missed by 

40 employees last year. Is there sufficient evidence to believe the 

manager’s statement at α = 0.05? Use s to estimate  and use the      

P-value method. 

 

0 6 12 3 3 5 4 1

3 9 6 0 7 6 3 4

7 4 7 1 0 8 12 3

2 5 10 5 15 3 2 5

3 11 8 2 2 4 1 9

                                                                                                                     (60 marks)                    
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1. (a).  Min markah matematik  SAT untuk negeri-negeri terpilih ialah seperti 

berikut. 

 

    Markah   Frekuensi 

    478–504         4 

    505–531                        6 

    532–558         2 

    559–585        2 

    586–612         2 

 

(i). Lakar histogram dan frekuensi poligon. 

(ii). Cari min, median dan mod. 

(iii). Cari varians dan sisihan piawai. 

(iv). Tentukan bentuk data dan beri alasan. 

(60 markah) 

 

(b).  Purata pendapatan sepanjang tahun bagi pekerja sepenuh masa yang 

berumur 25-34 tahun dengan ijazah sarjana muda atau lebih tinggi 

ialah $58,500 pada  tahun 2003. Jika sisihan piawai adalah $11,200, 

berapakah peratusan pekerja yang mendapat 

         (i).   di antara $47,300 and $69,700? 

         (ii).   lebih daripada $100,000? 

 (40 markah) 
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2.  (a).  Kotak A, B dan C masing-masing mengandungi 7 biji bola merah dan 2 

biji bola hijau. Secara rawak, sebiji bola dipindahkan dari A ke B, 

kemudian sebiji bola dipindahkan dari B ke C, dan akhirnya sebiji bola 

dikeluarkan daripada C. Untuk eksperimen rawak ini, 

  (i). lukiskan gambar rajah pohon, 

  (ii). dapatkan ruang sampel, 

  (iii). cari kebarangkalian bahawa bola hijau dikeluarkan dari C. 

 (50 markah) 
 

(b).  Empat naskah buku fizik yang berlainan, enam naskah buku biologi 

yang berlainan dan dua naskah buku kimia yang berlainan disusun di 

atas satu rak. Berapakah susunan berlainan yang mungkin jika 

(i).  buku untuk setiap subjek mesti disusun bersama? 

  (ii). hanya buku fizik sahaja mesti disusun bersama? 

(20 markah) 
 

(c). Peratus pelajar wanita di sekolah menengah ialah 83.3%. Dalam 

sampel rawak 300 orang pelajar sekolah menengah, berapakah 

kebarangkalian bahawa lebih daripada 50 orang adalah pelajar lelaki? 

                           (30 markah) 
 
3.  (a).  Kebarangkalian Ahmad akan diterima oleh universiti pilihannya dan 

mendapat biasiswa ialah 0.35. Jika kebarangkalian dia diterima oleh 

universiti ialah 0.65, cari kebarangkalian bahawa dia akan mendapat 

biasiswa diberi beliau diterima oleh universiti. 

                                                                                                                  (30 markah)     
 

(b).  Min berat badan seorang lelaki berusia 15 tahun adalah 142 paun dan 

sisihan piawai adalah 12.3 paun. Jika sampel tiga puluh enam orang 

lelaki berusia 15 tahun dipilih, dapatkan kebarangkalian bahawa min 

daripada sampel tersebut lebih besar daripada 144.5 paun. Anggap 

pembolehubah bertaburan secara normal. Berasaskan jawapan anda, 

adakah kumpulan tersebut terlebih berat badan?                                                          

 (30 markah)  
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(c).  Suatu kajian mendapati 40 orang profesor memerlukan pada purata, 

12.6 minit untuk menyemak tugasan para pelajar. 

(i). Dapatkan anggaran titik untuk min. 

(ii). Dapatkan 90% selang keyakinan untuk penyemakan tugasan 

pelajar bila 2.5   minit. 

(iii).  Jika profesor tersebut menyatakan bahawa dia menghabiskan 

masa secara purata, 30 minit untuk menyemak tugasan, adakah 

dia seorang profesor biasa dari segi menyemak tugasan? 

                                                                                  (40 markah) 
 

4.  (a).  Sebuah kotak mengandungi lima biji bola yang masing-masing 

bernombor 3, 6, 9, 12 dan 15. Sampel rawak bersaiz tiga diambil dari 

kotak ini tanpa pengembalian. Katakan Y menandakan min nombor 

yang ada pada tiga bola tersebut.  Carikan 

(i). taburan bagi Y, 

(ii). min dan varians bagi Y. 

(60 markah) 

 

(b).  Andai X satu pembolehubah rawak normal dengan min  dan sisihan 

piawai .  Diberi  P(X > 5) = 0.9772 dan P(X < 10) = 0.9987, dapatkan 

nilai  dan . 

 (40 markah) 
 

5.  (a). Sekumpulan penyelidik sosial menyemak suatu sampel rawak bersaiz 

1600 orang daripada golongan pekerja di satu bandar dan mendapati 

bahawa 100 daripada mereka sedang menganggur. Suatu tinjauan 

yang telah dijalankan oleh Jabatan Statistik Negara menunjukkan 

bahawa kadar pengangguran nasional ialah 8%. Bolehkah kita terima 

dakwaan bahawa kadar pengangguran di bandar tersebut kurang 

daripada kadar nasional? 

(40 markah) 
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(b).  Seorang pengurus mengatakan bahawa dalam kilangnya, min jumlah 

hari dalam setahun yang tidak dihadiri pekerja kerana sakit adalah 

kurang daripada min nasional 10 hari. Data berikut menunjukkan 

jumlah hari yang tidak dihadiri oleh 40 orang pekerja pada tahun lepas. 

Apakah terdapat cukup bukti untuk mempercayai pernyataan pengurus 

pada α = 0.05? Gunakan s untuk menganggar  dan gunakan kaedah 

nilai-P. 

 

0 6 12 3 3 5 4 1

3 9 6 0 7 6 3 4

7 4 7 1 0 8 12 3

2 5 10 5 15 3 2 5

3 11 8 2 2 4 1 9

 

 (60 markah)                    
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Formulas 
 

Chapter 3  Data Description 

 Mean for individual data:  
X

X
n

   

 Mean for grouped data: mf X
X

n


   

Standard deviation for a sample: 

 
   

 

22

1

n X X
s

n n





 

 

Standard deviation for grouped data: 

 
   

 

22

1
m mn f X f X

s
n n

  



 

 

Range rule of thumb: 
range

4
s   

Median for grouped data: 
   

/ 2
m

n cf
MD w L

f


   

where 
 

n   = sum of frequencies 
cf  = cumulative frequency of class immediately preceding the median class 
w  = width of median class 
f    = frequency of median class 
Lm = lower boundary of median class 
 
Chapter 4  Probability of Counting Rules 
 

Addition rule 1 (mutually exclusive events): 
 

      orP A B P A P B   
 

Addition rule 2 (events not mutually exclusive): 
 

        or andP A B P A P B P A B    
 

Multiplication rule 1 (independent events): 
      andP A B P A P B   
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Multiplication rule 2 (dependent events): 
 

      andP A B P A P B A   
 

Conditional probability:    
 
andP A B

P B A
P A

  

 

Complementary events:     1P E P E   
 

Fundamental counting rule:  Total number of outcomes of a sequence when each 
event has a different number of possibilities:  1 2 3 nk k k k    
 

Permutation rule:  Number of permutations of n objects taking r at a time is 

 
!

!n r

n
P

n r



 

 

Combination rule:  Number of combinations of r objects selected from n objects is 

 
!

! !n r

n
C

n r r



 

 

Chapter 5   Discrete Probability Distributions 
 

Mean for a probability distribution:  X P X      
 

Variance and standard deviation for a probability distribution: 
 
  2 2 2X P X       

 

  2 2 2X P X       

 
Expectation:    E X X P X     

 

Binomial probability:     
!

! !
X n Xn

P X p q
n X X

  


 

 

Mean for binomial distribution:  n p    
 
Variance and standard deviation for the binomial distribution:  

2 n p q n p q        
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Multinomial probability: 
 

   31 2
1 2 3

1 2 3

!

! ! ! !
kX XX X

k
k

n
P X p p p p

X X X X
    


 

 

Poisson probability:   ;
!

Xe
P X

X




  where X = 0, 1, 2, ... 

 

Hypergeometric probability:    a X b n X

a b n

C C
P X

C





  

 
 

Chapter 6  The Normal Distribution 
 

Standard score:  or
X X X

z
s



 

  

 

Mean of sample means:  X   
 

Standard error of the mean:  X
n

   

 

Central limit theorem formula:  
X

z
n


  

 
 

Chapter 7   Confidence Intervals and Sample Size 
 
z confidence interval for means: 
 

 / 2 / 2X z X z
n n

 
    

      
   

 

 

t confidence interval for means: 
  

 / 2 / 2

s s
X t X t

n n
    

      
   

 

Sample size for means:  
2

/ 2z
n

E
    

 
  where E is the maximum error of estimate 

Confidence interval for a proportion: 

    / 2 / 2

ˆ ˆ ˆ ˆ
ˆ ˆ

pq pq
p z p p z

n n      
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Sample size for a proportion:  
2

/ 2ˆ ˆ
z

n pq
E
   

 
 

where  ˆ
X

p
n

   and  ˆ ˆ1q p   

 

Confidence interval for variance: 
 

 
   2 2

2
2 2
right left

1 1n s n s


 
 

   

 

Confidence interval for standard deviation: 
 

 
   2 2

2 2
right left

1 1n s n s


 
 

   

 
 

Chapter 8  Hypothesis Testing 
 

test :
n

X
z z





   for any value n.  If n < 30, population must be normally distributed. 

 

 
n

X
z

s


   for   unknown and  n  30 

 

test :
n

X
t t

s


   for n < 30 (d.f. = n – 1) 

z test for proportions:  
p̂ p

z
pq n


  

 

Chi-square test for a single variance:  
  2

2
2

1n s





  

 (d.f. =  n – 1) 
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Chapter 9 Testing the Difference Between Two Means, Two Variances and Two 
Proportions 
 
z   test for comparing two means (independent samples); 
 

 
   1 2 1 2

2 2
1 2

1 2

X X
z

n n

  




 

 
 

 
Formula for the confidence interval for difference of two means (large samples): 
 

  
2 2
1 2

1 2 2 1 2
1 2

aX X z
n n

    
      

2 2
1 2

1 2 2
1 2

aX X z
n n

   
 

 

Note:  2 2
1 2ands s  can be used when 1 230 and 30.n n   

 

F test for comparing two variances:  
2
1
2
2

s
F

s
  

 
where 2

1s  is the larger variance and 
 
 1 2d.f.N. 1, d.f.D 1n n     
t test for comparing two means (independent samples, variances not equal): 
 

 
   1 2 1 2

2 2
1 2

1 2

X X
t

s s
n n

  




 
 

 (d.f. = the smaller on n1 – 1 or n2 – 1)  
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Formula for the confidence interval for difference of two means (small independent 
samples, variance unequal): 
 

  
2 2
1 2

1 2 2 1 2
1 2

s s
X X t

n n
         

2 2
1 2

1 2 2
1 2

s s
X X t

n n
     

 
 (d.f. = smaller of n1 – 1 and n2 – 1) 
 
t test for comparing two means (independent samples, variances equal): 
 

 
   

   
 

1 2 1 2

2 2
1 1 2 2

1 2 1 2

1 1 1 1
2

X X
t

n s n s

n n n n

  


  


 

 
 

 (d.f. = n1 + n2 – 2) 
 
Formula for the confidence interval for difference of two means (small independent 
samples, variances equal): 
 

      2 2
1 1 2 2

1 2 2
1 2 1 2

1 1 1 1

2

n s n s
X X t

n n n n

  
  

   

      2 2
1 1 2 2

1 2 2
1 2 1 2

1 1 1 1

2

n s n s
X X t

n n n n

  
  

   

and d.f. = n1 + n2 – 2. 
t test for comparing two means for dependent samples: 

 where andD

D

D D
t D

ns n

 
 


 

 
 

   
22

d.f . 1
1D

n D D
s n

n n
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Formula for confidence interval for the mean of the difference for dependent 
samples: 
 

 2 2
D D

D

S S
D t D t

n n
      

 
(d.f. = n – 1) 
 
t test for comparing two proportions: 
 

 
   1 2 1 2

1 2

ˆ ˆ

1 1

p p p p
z

pq
n n

  


 
 

 

 

 

 where 1 2 1
1

1 2 1

ˆ
X X X

p p
n n n


 


 

 

                 2
2

2

ˆ1
X

q p p
n

    

 
Formula for the confidence interval for the difference of two proportions: 
 

   1 1 2 2
1 2 2 1 2

1 2

ˆ ˆ ˆ ˆ
ˆ ˆ

p q p q
p p z p p

n n
        1 1 2 2

1 2 2
1 2

ˆ ˆ ˆ ˆ
ˆ ˆ

p q p q
p p z

n n
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