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SECTION A(1) (35 marks) 
 
1. Simply !!""#

(!""$)"! and express the answer with positive indices.           (3 marks) 
 

 

 

 

 

 

 

 
 
2. Change the subject as m of the formula %&'(&)*&+,) = (

*.           (3 marks) 
 

 

 

 

 

 

 

 

 

 

3. a) Round up "-./ #
-
to 2 decimal places. 

b) Round down "0./ #
-
to the nearest hundred. 

c) Round off "10.1( #
-
to 3 significant figures.          (3 marks) 
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4. Let x , y and z be non-zero numbers such that x = y + 2z and y : z = 2 : 5. Find x : y : z. 
(3 marks) 

 

 

 

 

 

 

 

 
5. a) Factorize 4%% − 25)%. 
    b) Using the result of (a), factorize 4%% − 25)% − 6% + 15). 

(4 marks) 
 

 

 

 

 

 

 

 

6.  Mr. Chau bought a JPad at a price of $x as a gift of his birthday. He put it on sale in his shop 
with a marked price to be 80% above the price he had bought. The JPad was finally sold to a 
customer at a 10% discount. If the customer paid $2916 for the JPad, find the value of x. 

(4 marks) 
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7.  Consider the compound inequality 	
        −9% > 72 and   %!+(- > 2(% + 1) ……(*) 

    (a) Solve (*). 
    (b) Write down the greatest negative integer satisfying (*).          (4 marks) 
 

 

 

 

 

 

 

 

 

 

 

8. Consider G (2020, 2021). 

    (a) G is reflected in the x-axis to H. Find the coordinates of H.  
    (b) H is rotated about the origin through 180o to K. Find the coordinates of K.  

(c) A student claims that ∆GHK is a right-angled triangle.  
Is the claim correct? Explain your answer. 

(5 marks) 
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9. In Figure 1, ABCD is a parallelogram. P is a point lying on CD such that BP = CP.  
 
 
 
 
 

 
 

                     

 

If ∠ADC = 114º,   

i. find ∠ABP; 
ii. Are D, P, B and A concylic? Explain your answer. 

                                (6 marks)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

A 

D C 

B 

P 

114º 

Figure 1 
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SECTION A(2) (35 marks) 

 
10.  In Figure 2, AC is a diameter of circle ABCD. It is given that BC =BD  and  Ð567 = 34	°. 
 
  
 
 
 
 
 
 
 
 
 
 
  

(a) Find ÐACB.         
(4 marks) 

(b) A student claims that DABD is an isosceles triangle.  
Do you agree? Explain your answer. 

 (3 marks) 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

C

B

D

A
34°

Figure 2Figure 2 
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11. It is given that f (x) is the sum of two parts, one part varies as x and the other part varies as  

√%. Suppose that f (4) = 46  and f (16)=188. 

(a)  Find  f (x). 

(b) If the value of x is decreased from 16 to 9, find the percentage change of f (x). 

 (6 marks) 
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12.  Figure 3(a) shows a dartboard in the shape of a rectangle. Player throws a ball with a radius 
of 5 cm  and hits the dartboard. If the whole ball lies inside the dartboard, the player wins.  

  
 
  
  
 
 
  

a) Find the probability that the player wins. 
(3 marks) 

b) Now the shape of the dartboard is changed into a parallelogram with the same base length 
and height as shown in the Figure 3(b).  
 
 
 
 
 
 
A student claims that the probability of the player wins will not be changed. Is the claim 
correct? Do you agree? 

(3 marks) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
 20 cm 

50 cm 

 

Figure 3(a) 

Figure 3(b) 

20 cm 

50 cm 

 
60º 
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13. Let P be a moving point in the rectangular coordinates plane such that the distance from P  
      to a point C(−5, 4) is 13. Denote the locus of P by Γp . 

a) Find the equation of Γp . 
(2 marks) 

b) Γp cuts y-axis into two points A and B. There is an other moving point Q which has the  
same distance to CA and CB. Denote the locus of Q by Γq . 
i. Describe the geometric meaning of Γq . 
ii. Find the equation of Γq . 
iii. Γp cuts the positive x-axis at a point E. Γq cuts the y-axis at K and cuts Γp  at H at 

quadrant I. 
Find the ratio of area ∆ACK to area ∆KHE. 

  (5 marks) 
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14. In the Figure 4, ∠;56 = 30° and AB = 20 m and the area of Δ5;6 = 50 m2. 
 
 
 
 
 
 
 
 
 

a) Let the height from B to the base AC be h m. Find the values of AC and h.  
(3 marks) 

b) A camping company is inventing some brand new camping equipment. 
 
1. The designer makes an inflatable tent Sp by rotating the Figure 4 along h,  

find the volume of the generated solid tent Sp. 
 

2. In addition, the designer makes an inflatable sleeping bag which is a sphere. He 
wants this sphere can be placed inside the tent Sp completely.  
Find the radius of the sphere such that it is maximum. 

(6 marks) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 

B 

A C 

20 m 
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SECTION B (35 marks) 

15.   4 boys and 8 girls are randomly arranged to sit in a row. 

 (a)  Find the probability that all the boys are sitting together.        (2 marks) 

 (b)  Find the probability that none of the boys are sitting next to each other.      (2 marks) 
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16.  In a English Speaking competition, John and Jaden score 68 marks and 86 marks 
 respectively. The standard scores of John and Jayson are 0 and 1.5 respectively. 

(a)  Find the mean and the standard deviation of the scores in English Speaking  
 competition.                   (3 marks) 

(b) Later, John is found cheating in the competition and his mark is cancelled. Jaden claims   
that his standard score will increase after excluding John’s score.  

Is Jaden’s claim correct? Explain your answer.                 
(2 marks) 
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17. For any positive integer n, let >) = 4? − 60  and  @) = 12#
&%, where m > 1. It is given that the 

 sum to infinity of the series b1 + b2 + b3 +…  is 4 × 103. 

(a)   Find the value of m.                (3 marks) 

(b)  For any positive integer k,  zk = (a1 + a2 + a3 +…+ ak) +( b1 + b2 + b3 +…+bk) i,  

where B = √−1 . If zj is purely imaginary where j is a positive integer, find zj. 

(4 marks)
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18. In Figure 5(a), it is a paper card with DB =10 cm , AD = DC = 15 cm, AB = BC = 22 cm. 

 

 

 

 

 

 

      

a) Find the ∠ABD. 

(2 marks) 

b) An open-faced solid is formed when the above paper card is folded along DB. Then it is 
cut by a plane through the midpoint of AD, DC, AB and BC  such that another solid with 
APQC placed on the ground is formed(see Figure 5(b)). The four mid-points of the 
above line segments are M, N, P and Q respectively.  
 
 
 
 
 
 
 
 
 

       
 
Find the area of quadrilateral MNPQ when the angle between the plane APM and plane 
CQN is 90º. 

(5 marks) 
 
 

 

 

 

 

 

 

 

A 

B 

C 

D 

 

M 
N 

A P 

C 

Q 

Figure 5(a) 

Figure 5(b) 
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19.  A mask company introduces a new machine for manufacturing masks. At first, 20 masks 
are produced. The manager records the perimeter of the 20 masks in the following stem-
and-leaf diagram. 

 
Stem (10 cm) Leaf (1 cm) 

12 a  7  8  8  8  8  9 
13 0  5  6  6  7  8 
14 0  1  b  4 
15 3  8  9 

  
It is given that the range and the inter-quartile range of the perimeter of the 20 masks are 
35 cm and 13 cm respectively. 

 (a) Find the values of a and b. (3 marks) 
(b) Two extra masks are added to the above sample. It is found that the mean is 

decreased by 1 cm and the range is increased by 1 cm.  
 Find the perimeter of each of these extra masks. (4 marks) 
(c) The boss of the company has to consider some constraints in order to decide 

which  size of marks should be produced. He introduces rectangular coordinates 
system for handling the situation.  
 
First, he sets the above each of the 22 data into (stem, leaf) format where stem as 
x-coordinate and leaf as y-coordinate.  
For example, 127cm is (12,7) and 140 cm is (14,0).  
The manager transforms his boss constraints as follow: 

C =

⎩⎪
⎨
⎪⎧

0 ≤ ) < 10
12 ≤ % ≤ 15
% − 2) + 2 ≥ 0
! + 2$ − 16 ≥ 0

!	and	$	are	postive	integers

 . 

i) If the perimeter of a mask is satisfied the above constraints, then that mask 
is qualified to be produced. Find the probability that the masks are 
qualified to be produced. 

(2 marks) 
 

ii) Now, his boss adds one more constraint to S, % + ) − 19 < 0 , in order to 
maximize the profit of making masks.  
If the function of the profit of making each mask is $P = 0.1x + 0.1y. 
Find all possible qualified perimeter of masks which can maximize the 
profit of the company.  
 
Hence, find the maximum profit of each of the masks that the company 
can make.  

(3 marks) 
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~End of paper~ 


