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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 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 number of lecturers listed for a variety of private colleges which offer 

only  bachelor’s degrees is listed below.   
 
   165   221   218   206   138   135   224   204 
     70   210   207   154   155     82   120   116 
   176   162   225   214     93   389     77   135 
   221   161   128   310 
 

(i) Construct a frequency distribution with 7 classes. Use (70 - 116) as the 
first  class. 
 
(ii) Discuss the shape of the distribution obtained in (i). 
 
(iii) Use (i) to construct a frequency polygon and an ogive. 

 
(iv) What proportion of the colleges has 180 or more lecturers? 

(60 marks) 
 

(b)  Given events A, B, C are independent, ( ) 1 2P A = , ( ) 1 4P B =  and ( ) 1 8P C = , 
 find 
 

(i)  ( )( ).P A B C∪ ∩  
 

(ii)  ( ).P A B C∪ ∪  
                                   (40 marks) 

 
 
2.  (a)  The number of inquiries  received per day for a college catalog is distributed as 

 shown:  
 

 

Number of inquiries X 
 

22 
 

23 
 

24 
 

25 
 

26 
 

27 
 

Probability p(x) 
 

 

0.08 
 

0.19 
 

k 
 

0.25 
 

0.07 
 

0.05 

 
 Find 
 

(i) k. 
 
(ii) E(X). 
 
(iii) Var(3X + 5). 

(40 marks) 
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(b)  A population is known to be normally distributed with 2 25σ = . Find the sample 
size so that the confidence level of the difference between the sample mean and 
the population mean being less than 1 unit is 95%. 

(30 marks) 
 

(c)  Roll two standard dice and add the numbers. What is the probability of getting a 
number larger than 9 for the first time on the third roll?  

              (30 marks) 
 
 

3.  (a)  A study found that the average stopping distance of a school bus traveling at 
50  miles per hour was 264 feet. A  group of automotive engineers decided to 
conduct  a study of school buses and found that for 20 buses, the average 
stopping  distance of buses traveling at 50 miles per hour was 262.3 feet. 
The standard  deviation of the population was 3 feet. Test the claim that the 
average stopping  distance of the company’s buses is actually less than 264 
feet using the P-value  method. Assume that the variable is normally distributed. 
Use 0.01α = .  

 (50 marks) 
 

(b)  X is normally distributed with mean µ  and variance 2σ . 
       Given ( )1000 0.9772P X > =  and ( )13000 0.0228P X > = , find µ  and .σ  

(50 marks) 
 

 
4.  (a)  A mail order company receives an average of 5 orders per 500 solicitations . If it 

 sends out 100 advertisements, find the probability of receiving at least 2 orders.      
(35 marks) 

 
 (b)  A study of 75 workers found that 53 people rode the bus to work each  day. Find 

 the 95% confidence interval of the proportion of all workers who rode the bus to 
 work. 

(35 marks) 
 

 (c)  A sample of labour costs per hour to assemble a certain product has a mean of 
 RM2.60 and a standard deviation of RM0.15. Using Chebyshev’s theorem, find 
 the range in which at least 88.89% of the data will lie. 

(30 marks) 
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5.  (a)  As an aid for improving students’ study habits, nine students were randomly 
 selected to attend a seminar on the importance of education in life. The 
table shows the number of hours each student studied per week before and after 
the  seminar. A t 0.10α = , did attending the seminar increase the number of 
hours the  students studied per week?  

 
Before 9 12 6 15 3 18 10 13 7 
After 9 17 9 20 2 21 15 22 6 

 
(50 marks) 

 
(b)  A box contains 6 blue balls, 3 red balls and 1 yellow ball. Two balls are taken 

from the box without replacement. For each ball taken, you are paid RM1 for a 
blue ball, RM2 for a red ball and RM6 for a yellow ball. Let Y be the amount you 
are paid. Find 

 
(i)  the probability distribution of Y. 

 
(ii)  E(Y). 

(50 marks) 
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1.  (a)   Bilangan pensyarah yang disenaraikan untuk pelbagai kolej swasta yang 

 menawarkan hanya ijazah sarjana muda disenaraikan di bawah. 
 

165   221   218   206   138   135   224   204 
  70   210   207   154   155     82   120   116 
176   162   225   214     93   389     77   135 
221   161   128   310 

 
(i)  Bina taburan frekuensi dengan 7 kelas. Guna (70 - 116) sebagai kelas 

pertama. 
 
(ii)  Bincang bentuk taburan yang diperolehi dalam (i). 
 
(iii) Guna (i) untuk membina poligon frekuensi dan ogif. 
 
(iv) Berapakah peratusan daripada kolej tersebut yang mempunyai 180 atau 

lebih pensyarah? 
(60 markah) 

 
(b)   Diberi persitiwa A, B, C tak bersandar, ( ) 1 2P A = , ( ) 1 4P B =  dan ( ) 1 8P C = , 

cari 
 

(i)  ( )( ).P A B C∪ ∩  
 

(ii)  ( ).P A B C∪ ∪  
                         (40 markah) 

 
 
2.  (a)  Bilangan pertanyaan yang diterima setiap hari untuk katalog kolej bertabur 

 seperti berikut: 
           

 

Bilangan pertanyaan  X 
 

22 
 

23 
 

24 
 

25 
 

26 
 

27 
 

Keberangkalian p(x) 
 

0.08 
 

0.19 
 

k 
 

0.25 
 

0.07 
 

0.05 
 

 
 Cari 
 

(i)  k. 
 

(ii)  E(X). 
 

(iii) Var(3X + 5). 
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(b)  Satu populasi dikenali bertaburan normal dengan 2 25σ = . Cari saiz sampel  
supaya aras keyakinan perbezaan antara min sampel dan min populasi kurang 
daripada 1 unit, ialah 95%. 

(30 markah) 
 

(c)  Lemparkan dua biji dadu piawai dan tambah nombor-nombor yang muncul. 
Apakah kebarangkalian untuk mendapatkan jumlah yang lebih besar daripada 9 
buat kali pertama pada lemparan yang ketiga?  

              (30 markah) 
 
 

3.  (a)  Satu kajian mendapati bahawa purata jarak berhenti bagi bas sekolah yang 
bergerak pada 50 batu sejam adalah 264 kaki. Sekumpulan jurutera automotif 
memutus untuk menjalankan satu kajian terhadap bas-bas sekolah dan mendapati 
untuk 20 buah bas, purata jarak berhenti bagi bas yang bergerak pada 50 batu 
sejam adalah 262.3 kaki. Sisihan piawai populasi adalah 3 kaki. Uji dakwaan 
bahawa purata jarak berhenti bas syarikat itu sebenarnya kurang daripada 264 
kaki dengan menggunakan kaedah nilai-P. Andaikan pembolehubah bertaburan 
normal. Guna 0.01α = .  

 (50 markah) 
 

(b)  X bertaburan normal dengan min µ  dan varians 2σ .  
 Diberi ( )1000 0.9772P X > =  dan ( )13000 0.0228P X > = , cari µ  dan .σ  

(50 markah) 
 

 
4.  (a)  Sebuah syarikat pesanan pos menerima purata 5 pesanan setiap 500 pencarian 

pelanggan. Jika syarikat tersebut menghantar 100 iklan, cari kebarangkalian 
syarikat tersebut menerima sekurang-kurangnya 2 pesanan.  

(35 markah) 
 

(b)  Satu kajian terhadap 75 orang pekerja mendapati bahawa 53 orang menaiki bas 
untuk ke tempat kerja setiap hari. Cari selang keyakinan 95% kadar pekerja yang 
menaiki bas untuk ke tempat kerja. 

(35 markah) 
 

(c)  Sampel kajian kos buruh sejam untuk memasang produk tertentu mempunyai min 
RM2.60 dan sisihan piawai RM0.15. Dengan menggunakan teorem Chebyshev, 
cari julat di mana sekurang-kurangnya 88.89% berada di dalam julat tersebut. 

(30 markah) 
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5.  (a)  Sebagai bantuan untuk meningkatkan tabiat pelajar belajar, sembilan pelajar 
dipilih secara rawak untuk menghadiri seminar mengenai kepentingan pendidikan 
di dalam kehidupan. Jadual menunjukkan bilangan jam setiap pelajar belajar 
seminggu sebelum dan selepas seminar. Pada 0.10α = , adakah menghadiri 
seminar meningkatkan bilangan jam pelajar belajar dalam seminggu? 

 
Sebelum  9 12 6 15 3 18 10 13 7 
Selepas 9 17 9 20 2 21 15 22 6 

 
(50 markah) 

 
(b)  Sebuah kotak mengandungi 6 bola biru, 3 bola merah dan 1 bola kuning. Dua biji 

bola diambil daripada kotak itu tanpa pengembalian. Untuk setiap bola yang 
diambil, anda dibayar RM1 untuk bola biru, RM2 untuk bola merah dan RM6 
untuk bola kuning. Andai Y jumlah anda dibayar. Cari 

 
(i)  taburan kebarangkalian bagi Y. 
 
(ii)  E(Y). 

(50 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⋅ ⋅ 3  
 

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

!
!n r

nP
n r

=
−

 

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

( )
!

! !n r
nC

n r r
=

−
 

 
Chapter 5   Discrete Probability Distributions 
 

Mean for a probability distribution: ( )X P Xµ  = ⋅ ∑  
 
Variance and standard deviation for a probability distribution: 
 
 ( )2 2 2X P Xσ µ = ⋅ − ∑  
 

 ( )2 2 2X P Xσ µ = ⋅ − ∑  

 
Expectation: ( ) ( )E X X P X = ⋅ ∑  
 

Binomial probability:  ( ) ( )
!

! !
X n XnP X p q

n X X
−= ⋅ ⋅

−
 

 
Mean for binomial distribution:  n pµ = ⋅  
 
Variance and standard deviation for the binomial distribution:  

2 n p q n p qσ σ= ⋅ ⋅ = ⋅ ⋅  
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Multinomial probability: 
 

 ( ) 31 2
1 2 3

1 2 3

!
! ! ! !

kX XX X
k

k

nP X p p p p
X X X X

= ⋅ ⋅ ⋅ 3
3

 

 

Poisson probability:  ( );
!

XeP X
X

λλ
λ

−

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

Hypergeometric probability:  ( ) a X b n X

a b n

C CP X
C

−

+

⋅
=  

 
 
Chapter 6  The Normal Distribution 
 

Standard score:  orX X Xz
s

µ
σ
− −

=  
 

Mean of sample means:  Xµ µ=  
 

Standard error of the mean:  X n
σ

σ =  

 

Central limit theorem formula:  Xz
nσ

−µ
=  

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

 / 2 / 2X z X z
n nα α
σ σ

µ   
− < < +   

   
 

 
t confidence interval for means: 
  

 / 2 / 2
s sX t X t
n nα αµ   

− < < +   
   

 

Sample size for means:  
2

/ 2zn
E

α σ⋅ =  
 

  where E is the maximum error of estimate 

Confidence interval for a proportion: 

 ( ) ( )/ 2 / 2
ˆ ˆ ˆ ˆˆ ˆpq pqp z p p z
n nα α− < < +  
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Sample size for a proportion:  
2

/ 2ˆ ˆ zn pq
E
α =  

 
 

where  ˆ Xp
n

=   and  ˆ ˆ1q p= −  
 
Confidence interval for variance: 
 

 
( ) ( )2 2

2
2 2
right left

1 1n s n s
σ

χ χ
− −

< <  

 
Confidence interval for standard deviation: 
 

 
( ) ( )2 2

2 2
right left

1 1n s n s
σ

χ χ
− −

< <  

 
 
Chapter 8  Hypothesis Testing 
 

test :
n

Xz z µ
σ

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

 

 
n

Xz
s

µ−
=   for σ  unknown and  n ≥ 30 

 

test :
n

Xt t
s

µ−
=   for n < 30 (d.f. = n – 1) 

z test for proportions:  p̂ pz
pq n
−

=  

 

Chi-square test for a single variance:  
( ) 2

2
2

1n s
χ

σ
−

=  

 (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

− − −
=

+

µ µ

σ σ
 

 
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

− − + < −
σ σ µ µ  ( )

2 2
1 2

1 2 2
1 2

aX X z
n n

< − + +
σ σ  

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

sF
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

− − −
=

+

µ µ
 

 (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 sX X t
n n

− − + < −α µ µ  ( )
2 2
1 2

1 2 2
1 2

s sX X t
n n

< − + +α  

 
 (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

− − −
=

− + −
+

+ −

µ µ
 

 (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
− + −

− − +
+ −α  

 ( ) ( ) ( )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
− + −

− + +
+ −α  

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

 where andD

D

D Dt D
ns n

− ∑
= =

µ  

 ( )
( ) ( )

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 SD t D t

n n
− < < +α αµ  

 
(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

ˆX X Xp p
n n n
+

= =
+

 

 

                 2
2

2

ˆ1 Xq 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 ˆˆ ˆ p q p qp p z p p
n n

− − + < −α  ( ) 1 1 2 2
1 2 2

1 2

ˆ ˆ ˆ ˆˆ ˆ p q p qp p z
n n

< − + +α  
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