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SECTION A      Core: Data analysis 
 
Q1  The interval 160 -164 has the highest frequency.     C 
 
Q2  By inspection 164 cm cannot be the mean of the right side 

of the back-to-back stemplot. ∴ the right side must be the data 
of male students. The mean is 157.8 cm.     B 
 

Q3  Mean height 4.161
74

3215842164
=

×+×
= cm.    D 

 
Q4  A back-to-back stemplot is used to display the relationship 
between a numerical variable (height) and a two-valued 
categorical variable (gender).     B 
 
Q5  25% in the interval 15-23 mm, less than 25% in the interval 
35-52 mm.     A 
 
Q6  Number of fish greater than 35 mm is 80. There are 4 
outliers greater than 35 mm. 

Percentage %5%100
80

4
=×= .     D 

 
Q7  The mean is 250 and the standard deviation is about 50. 
The interval 200-400 is from σµ − to σµ 3+ approximately. 

Percentage %84%50
2

%68
=+≈ .     D 

 

Q8  105 is about σ3  below µ . 3−≈∴ z .     C 

 

Q9  
r

b

s

s

X

Y = , 80.0=r (given), 2.1=b (gradient). 

( )
5.1

80.0

2.1log
==

x

y

s

s
.     A 

 
 
 
 
Q10  C 
 

Q11  Sum 43.019.002.019.011.001.005.0 =+−+++−≈ .     C 

 
Q12                                                                 A 

 
 

Gradient of trend line 019.0≈ , vertical axis intercept 04.0−≈ .  E 

 
Q13  A 
 

SECTION B 

Module 1: Number patterns and applications 
 
Q1  There is no common ratio in each of the four series.     E 
 
Q2  Consider 71.5 and 67 as the first and second terms of the 

sequence. 5.71=∴a , 5.45.7167 −=−=d . 

( )( ) 182795.411085.712
2

108
108 −=×−+×=

−
S . 

The sum of the middle 54 terms 5.913918279
2

1 −−
=×= .     A 

 

Q3  Common difference: 
aa

1

4

1

2

11
−=− , 

4

32
=∴

a
,  

3

8
=∴a .     D 

 

Q4  By inspection, ntt nn 41 +=+ .     A 

 

Q5  Given 254 =t , 4144255 =×+=t , ……….., 1459 =t , 

1819414510 =×+=t . The tenth pattern has 181 ten-cent coins 

valued at $18.10.    C 
 

Note: The choices in the question have the decimal point 
incorrectly placed. A. 14.50, B. 15.30, C. 18.10, D. 22.10,  
E. 22.50. 
 

Q6  ......10011001.100110000......10011001.11001 +=  

......010000000010.000001001.01001.0100110000 +++++=  

0001.01

1001
10000

−
+= . 1001=∴a .     C 

 t 
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Q7  Common ratio
3

2

45

30

1

2 −=
−

==
t

t
, 

3

21 −=∴ +

n

n

t

t
,  

023 1 =+∴ + nn tt .     E 

 

Q8  Use nn buau +=+1  and 20 and 10 to set up equation (1) 

ba 2010 += . Use nn buau +=+1  and 10 and 25 to set up 

equation (2) ba 1025 += .  

Solve the 2 equations simultaneously to obtain 40=a and 

5.1−=b .     E 
 

Q9  Third bounce distance 98= cm.  

Third fall distance 103598 =+= cm.  

Total distance for the third fall and bounce 20198103 =+= cm. 

Total distance for the second fall and bounce 

211103108 =+= cm. 

Total distance for the first fall and bounce 

221108113 =+= cm. 

221=a , 10−=d , ( )( ) 2448101182212
2

18
18 =×−+×=

−
S .     C 

 

Module 5: Networks and decision mathematics 
 

Q1  D                                                                                                      
 

Q2  E 
 

Q3  Euler’s formula: 2=+− fev . f is an even number.  

∴either both v and e are even numbers or both v and e are odd 
numbers.     D 
 

Q4  A 
 

Q5  An Euler path is a path that includes every edge just once. 
A Hamiltonian path is a path that passes through each vertex just 
once, and the starting vertex is different from the finishing 
vertex.     C 
 

Q6  A spanning tree is a subgraph and a tree containing all the 
vertices of the graph. There are 8 vertices in the graph. ∴exactly 
7 edges.     C 
 

Q7  Maximum flow from P to Q = minimum cut = 60. 

Maximum flow from R to Q 50102020 =++= .  

Minimum flow from R to Q 4002020 =++= . 

Difference 104050 =−= .     B 
 

Q8  E 
 

Q9  One-step dominance matrix:  























01011

00011

11001

00100

00010

E

D

C

B

A

EDCBA

  

Two-step dominanace matrix: 























=























00121

00110

01032

11001

00100

01011

00011

11001

00100

00010
2

  

Sum of missing entries 303 =+= .     D 

Module 6: Matrices 
 

Q1  The order of product 





















210

111

102

010

X  must be the same as that of 










401

123
, i.e. 2×3. 





















210

111

102

010

 has an order of 4×3, ∴X must have 

an order of 2×4.     C 
 

Q2  







=













+

++−
=







−













10

01

0

222

1

12

1

2

2
1

2
1 b

baa

b

a
.  

122 =+−∴ a  and 1
2
1 =+ b . 

2
1=∴a  and 

2
1=b .     A 

 

Q3  














−−
=


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 −−
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X .     C 

 
Q4  D 
 
Q5  A transition matrix (i) is a square matrix, (ii) has no negative 
elements, and (iii) the sum of elements in each column must be 
1.     E 
 
Q6  D 
 

Q7  [ ] [ ] [ ]4.16.00

201

351

121

132

1

=

















−−

−

−=

−

cba .     A 

 
Q8  Apply the transition matrix repeatedly: 

......
30952966

2500

3800

2800

3500

→













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






→












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
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



→








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







. 

% change in the first transition %9.5%100
2800

28002966
=×

−
. 

% change in the next transition %3.4%100
2966

29663095
=×

−
. 

D 
 

Q9  For large enough n, 





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






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
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

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























71932500

3800

2800

3500

97.006.003.004.0

01.085.003.003.0

01.005.092.005.0

01.004.002.088.0
n

. 

% of 12600 customers %57%100
12600

7193
≈× .     C 
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