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JIM 104 – Introduction To Statistics [Pengantar Statistik] / 

JIM 106 – Elementary Statistics [Asas Statistik] 
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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 weights of 40 males at a local university are recorded and given below:  
 

Weights (lb) Frequency 
118 - 126 
127 - 135 
136 - 144 
145 - 153 
154 - 162 
163 - 171 
172 - 180 

3 
5 
9 
12 
5 
4 
2 

 
  (i) Construct an ogive. 
  (ii) Find the percentage of students that weigh more than 170 pounds 

 based on the ogive in (i). 
  (iii) Find the mean, median and mode. 

(60 marks) 
 

           (b)  (i)  Name the four levels of measurement. 
                 (ii)  Give an example of each level of measurement in (i). 

(20 marks) 
 

 (c) (i)  Explain discrete and continous variables. 
                  (ii)  Give an example of each variable in (i).  

     (20 marks) 
 

 
2.  (a)  A die with P(1)  =  3/12, P(2)  =  1/12, P(3)  =  P(4)  =  P(5)  =  P(6) =  1/6 is 

 thrown twice.  
 
  (i) List the sample space for this experiment. 

 (ii) Suppose A is the event of getting a sum of 7 and B is the event of 
 getting a number 3 on the second throw, find P (A) and P (B). 

 (iii) Are events A and B dependent? Explain. 
 (iv) Are events A and B mutually exclusive?  Explain. 

(50 marks) 
 

(b)   If at least one child in a family with two children is a girl, what is the 
probability that both are girls? 

(20 marks) 
 

(c)  The probablilities that a text book page will have 0, 1, 2 or 3 typographical 
errors are 0.79, 0.12, 0.07 and 0.02, respectively. If eight pages are randomly 
selected, find the probability that four will contain no errors, two will contain 
1 error, one will contain 2 errors and one will contain 3 errors. 

(30 marks)  
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3. (a) Box A, B and C contains the number of colored marbles as indicated. 
  
   A B C 
    
   4 Black 3 Black Empty 
   6 Red 6 Red 
 
   
  A marble  is randomly moved from A to B. Then two marbles are randomly 

 moved from B to C and finally a marble is removed from C. 
 
  (i)  Draw a tree diagram for this random experiment. 
  (ii)  Find the probability that the marble removed from C is red. 

(50 marks) 
 
 (b)  A fair coin is tossed repeatedly until a head appears for the first time. Suppose 
  X is a random variable representing the number of toss. 

 
(i)  List the possible values of X. 
(ii)  Find P (X = a) for each possible value of  a. 
(iii)  Find the expected value of X. 

(50 marks) 
 

 
4.  (a)  A total of 1000 micro-chips were taken from an electronic factory and 35 of 

 them were found damaged.  
 
  (i)  Find a point estimate of the parameter p, the proportion of micro-chips 
   from the the electronic factory that are damaged. 
  (ii)  Find a 95% confidence interval for p. 

(50 marks) 
 

(b)  Scores for student assignment for a course last year were normally distributed. 
If 95.05% of the students have a score of less than 75, and 10.75% of them 
have less than 15, what is the mean and standard deviation?  

 (50 marks) 
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5.  (a)  Suppose 8 pieces of tires of each brand A and  B were mounted on the rear 

 wheels of 8 taxis - Brand A on the left and Brand B on the right. The tires are 
 used until they are worn out. The lifetimes of the tires (in km) are as given: 

 
Taxi Brand A Brand B 

1 
2 
3 
4 
5 
6 
7 
8 

34,400 
45,500 
37,600 
30,200 
44,800 
38,200 
31,800 
31,800 

37,600 
48,600 
37,700 
31,100 
48,700 
34,600 
39,800 
35,100 

 
Test the hypothesis that the mean lifetime (km) for brand A and brand B is the 
same. Use the p-value method with α = 0.05 and specify all assumptions 
made. 

(60 marks) 
 

(b)  In a random sample of 80 workers from a factory in city A, it was found that 
5% were unable to read, while in a random sample of 50 workers in city B, 
8% were unable to read. Find the 90% confidence interval for the difference 
of the two proportions.   

(40 marks) 
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1. (a) Berat badan 40 lelaki di sebuah universiti tempatan direkodkan dan diberikan 

 di bawah:  
 

Berat (lb) Frekuensi 
118 - 126 
127 - 135 
136 - 144 
145 - 153 
154 - 162 
163 - 171 
172 - 180 

3 
5 
9 
12 
5 
4 
2 

 
(i)  Bina ogif. 
(ii)  Cari peratusan pelajar yang beratnya lebih daripada 170 paun 

berdasarkan ogif dalam (i). 
(iii)  Cari min, median dan mod. 

(60 markah) 
 

(b)  (i)  Namakan empat tahap pengukuran.  
   (ii)  Beri satu contoh untuk setiap tahap pengukuran dalam (i).  

(20 markah) 
 

(c) (i)  Terangkan pembolehubah diskret dan selanjar. 
(ii)  Beri satu contoh untuk setiap pembolehubah dalam (i).  

(20 markah) 
 
 

2. (a) Sebiji dadu dengan P(1) = 3/12, P(2) = 1/12, P(3) = P(4) = P(5) = P(6) = 1/6 
 dilemparkan dua kali. 

   
(i) Senaraikan ruang sampel untuk eksperimen ini. 
(ii) Katakan A ialah peristiwa mendapat jumlah nombor 7 dan B ialah 

peristiwa mendapat nombor 3 pada lemparan yang kedua, cari P(A) 
dan P(B). 

  (iii) Adakah peristiwa A dan B bersandar?  Terangkan. 
  (iv) Adakah peristiwa A dan B saling tak bercantum?  Terangkan. 

(50 markah) 
 

(b)  Jika sekurang-kurangnya seorang kanak-kanak adalah perempuan dalam 
keluarga yang mempunyai dua orang anak, apakah kebarangkalian bahawa 
kedua-dua kanak-kanak itu  perempuan? 

(20 markah) 
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(c)  Kebarangkalian bahawa halaman buku teks akan mempunyai 0, 1, 2 atau 3 
 kesilapan tipografi adalah masing-masing 0.79, 0.12, 0.07 dan 0.02. Jika lapan 
 muka surat dipilih secara rawak, cari kebarangkalian bahawa empat tidak akan 
 mengandungi kesilapan, dua akan mengandungi 1 kesilapan, satu akan 
 mengandungi 2 kesilapan dan satu akan mengandungi 3 kesilapan.  

(30 markah) 
 
 
3. (a) Kotak A, B dan C mengandungi bilangan guli berwarna seperti yang 

 ditunjukkan. 
    
   A B C 
    
   4 Hitam 3 Hitam Kosong 
   6 Merah 6 Merah 
 
 

Suatu percubaan rawak seperti berikut dijalankan.  Sebiji guli dipindah secara 
rawak dari A ke B.  Kemudian dua biji guli dipindah secara rawak dari B ke C 
dan akhirnya sebiji guli dikeluarkan dari C. 

  
(i) Lukiskan gambarajah pohon percubaan rawak tersebut. 
(ii) Cari kebarangkalian bahawa guli yang dikeluarkan dari C itu berwarna 

merah. 
(50 markah) 

 
(b) Sekeping duit syiling adil dilambungkan berulangkali sehingga kepala muncul 

buat kali pertama.  Katakan X ialah pembolehubah rawak yang melambangkan 
bilangan lambungan tersebut. 

 
   (i) Senaraikan nilai-nilai yang mungkin bagi X. 
  (ii) Cari P(X = a) untuk setiap nilai a yang mungkin. 
  (iii) Cari nilai jangkaan bagi X. 

(50 markah) 
 
 

4. (a) Sebanyak 1000 “micro-chip” telah diambil daripada sebuah kilang elektronik 
 dan didapati 35 daripadanya rosak. 

   
 (i) Dapatkan anggaran titik untuk parameter p, kadaran “micro-chip” 

 yang rosak daripada kilang elektronik itu. 
  (ii) Dapatkan selang keyakinan 95% bagi p. 

(50 markah) 
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(b) Markah tugasan pelajar bagi suatu kursus pada tahun yang lepas bertaburan 
normal. Jika 95.05% daripada pelajar mempunyai markah kurang daripada 75, 
dan 10.75% daripadanya kurang daripada 15, apakah min dan sisihan 
piawaianya? 

 (50 markah) 
  
 
5. (a) Katakan 8 buah tayar daripada setiap jenama dipasangkan pada roda-roda 

belakang 8 buah teksi - Jenama A di sebelah kiri dan jenama B di sebelah 
kanan.  Tayar-tayar tersebut digunakan sehingga haus. Keputusan berikut 
diperolehi: 

 
Teksi Jenama A Jenama B 

1 
2 
3 
4 
5 
6 
7 
8 

34,400 
45,500 
37,600 
30,200 
44,800 
38,200 
31,800 
31,800 

37,600 
48,600 
37,700 
31,100 
48,700 
34,600 
39,800 
35,100 

 
 Ujikan hipotesis bahawa min masa hayat (km) bagi jenama A dan jenama B 
 adalah sama sahaja. Gunakan kaedah nilai-p dengan α = 0.05 dan nyatakan 
 segala andaian yang dibuat. 

(60 markah) 
 

 (b) Dalam satu sampel rawak 80 pekerja dari sebuah kilang di bandar A, didapati 
 5% tidak dapat membaca, manakala dalam sampel rawak 50 pekerja di bandar 
 B, 8% tidak dapat membaca. Cari selang keyakinan 90% bagi perbezaan di 
 antara kedua kadaran.  

(40 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
s
− −

=  
 

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
s

χ χ
− −

< <  

 
Confidence interval for standard deviation: 
 

 
( ) ( )2 2

2 2
right left

1 1n s n s
s

χ χ
− −

< <  

 
 
Chapter 8  Hypothesis Testing 
 

test :
n

Xz z µ
s

−
=   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

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

− − −
=

+

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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