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SECTION A(1) (35 marks) 

 

1. Make h the subject of the formula 
4

5

h
k h


  .       (3 marks)

 

 
 
 
 
 
 
 
 
 
 

 

2. Simplify 

9

3 1 2( )

m

m n



   and express your answer with positive indices.    (3 marks) 
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3. Factorize 

 (a) x2  10xy + 25y2, 

 (b) x2  10xy + 25y2  2x2y + 10xy2.         (3 marks) 

 
 
 
 
 
 
 
 
 

 

4. The marked price of a jacket is $910. The jacket is sold at a discount of 40% on its marked price. 

 (a) Find the selling price of the jacket. 

 (b) After selling the jacket, the percentage loss is 30%. Find the cost of the jacket.   
              (4 marks) 
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5. There are certain numbers of boys and girls in a group. If 4 boys leave the group, then the ratio of 

the number of boys to the number of girls is 2 : 1. If 1 boy and 1 girl join the group, then the ratio 

of the number of boys to the number of girls is 3 : 1. Find the ratio of the original number of boys 

to the original number of girls in the group. 

                (4 marks)  
 
 
 
 
 
 
 
 
 
 

 
6. Consider the compound inequality 

  
2

5 x
 < 

5

9x
 or 8  3x > 5 ………….. (*). 

 (a) Solve (*). 

 (b) Write down the smallest positive integer satisfying (*).     (4 marks) 
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7. The coordinates of the points P and Q are (–4, –2) and (1, 3) respectively. P is rotated anti-clockwise 
about the origin through 90° to P . Q is translated rightwards by 8 units to the point Q . 

 (a) Write down the coordinates of P  and Q . 
 (b) Prove that PQ is parallel to P Q  .              (4 marks) 
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8. A pill is termed standard if its weight is measured as 20.0 mg correct to the nearest 0.1 mg. 

 (a) Find the least possible weight of a standard pill. 

(b) Someone claims that the total weight of 14 standard pills can be measured as 280.7 mg 

correct to the nearest 0.1 mg. Do you agree? Explain your answer. 

 (5 marks) 
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9. In Figure 1, O is the centre of the semi-circle ABCD. AC and OB intersect at E. Let ABC = . 

 

(a) Express CAD in terms of .  

(b) If OB bisects AC, express BOD in terms of .      (5 marks) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C

D 

B

O A

E

Figure 1 
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SECTION A(2) (35 marks) 

 

10. The cost of printing n copies of Christmas card is $C. C is partly constant and partly varies as n . 

When n = 10 000, C = 212 000 and when n = 40 000, C = 224 000. 

(a) Initially, the printing company plans to print 62 500 copies of Christmas card. Find the cost of 

printing 62 500 copies of Christmas card. 

                 (4 marks) 

(b) Finally, the printing company decides to increase the number of copies of Christmas card 

from 62 500 to 250 000. The company claims that the extra cost of printing the Christmas 

cards is less than $50 000. Do you agree? Explain your answer. 

                 (2 marks) 
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11. A solid metal right circular cylinder of base radius 8 cm and height 7 cm is melted and recast into 

two similar solid right circular cones. The ratio of the height of the smaller circular cone to the 

height of the larger circular cone is 1 : 3. 

 (a) Find the volume of the larger circular cone in terms of .     (3 marks) 

(b) If the base radius of the larger circular cone is 12 cm, find the total surface area of the smaller 

circular cone in terms of .         (4 marks) 
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12. Let f (x) = x(3x + 5)2 + px + q, where p and q are constants. It is given that x  2 is a factor of f (x). 

When f (x) is divided by x2  4, the remainder is kx + 64, where k is a constant. 

 (a) Find k, p and q.           (4 marks) 

 (b) How many rational roots does the equation f (x) = 0 have? Explain your answer. (3 marks) 
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13. The table below shows the distribution of the ages of the members in a volunteer group, where y  10. 

Age 7 8 9 10 11 12 

Number of 

members 
7 9 x 10 y 8 

 The mode and the median of the ages of the members are 9 and 9.5 respectively. 

 (a) Find x and y.           (3 marks) 

 (b) Find the least possible standard deviation of the distribution.    (2 marks) 

(c) Four members now leave the group. It is given that the range of their ages is 2.  

Find the greatest possible mean of the ages of the remaining members in the group.  

(2 marks) 
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14. In Figure 2, ABCD is a parallelogram and AEFG is a rectangle. J is the mid-point of CD. AEB, AHG, AJI, 

BCI, CJHD, ECF and FIG are straight lines. 

 
Figure 2 

 (a) Prove that 

  (i) ADJ ICJ   , 

  (ii) ~CBE CIF  .          (4 marks) 

 (b) Suppose that AE  12 cm, BE  5 cm, BC  13 cm. 

  (i) Find the area of ABI. 

  (ii) Is there a point P lying on AI such that the distance between B and P 

is 16 cm? Explain your answer.        (4 marks) 
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SECTION B (35 marks) 

 

15. There are 14 boys and 16 girls in a room. If 4 children are selected from the room to form  

a team consisting of at most 2 boys, how many different teams can be formed?  (3 marks) 
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16. The sum of the first 2 terms of a geometric sequence is 1 and the sum of the first 4 terms of the 

sequence is 5. It is known that all the terms of the sequence are positive. 

 (a) Find the first term of the sequence.        (2 marks) 

(b) Find the least value of n such that the sum of the first n terms of the sequence is greater  

than 305 .            (3 marks) 
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17. Let f (x) = x2  4ax + 3a2  1, where a is a positive constant. P and Q are the vertices of the graphs of 

y = f (x  1)  1 and y = 1  f (x  1) respectively. 

(a) Using the method of completing the square, express the coordinates of the vertex of the graph 

of y = f (x) in terms of a. 

              (2 marks) 

(b) It is given that PQ = 12 and the coordinates of R are (4 , 0). Let S be the orthocentre of 
△PQR. 

  (i) Find the coordinates of S. 

  (ii) The circle C passes through P. S is the centre of C. The straight line L is the tangent to 

C at P. If L cuts the x-axis at the point T, is PQ the angle bisector of RPT?  

Explain your answer. 

               (5 marks) 
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18. In Figure 3(a), PTQSR is a paper card in the shape of a pentagon. It is given that 10 cmPT  , 

8 cmTQ SQ  , 96TPR    and 38PTQ   . PQS and TQR are straight lines. 

 

 

 

 

 

 

Figure 3(a) 

(a) (i) Find the lengths of PR and QR. 
(ii) Find QPR .            (5 marks) 

(b) The paper card in Figure 3(a) is folded along PQ and QR such that T and S meet at a point V 

(see Figure 3(b)). Let C be a point lying on PQ such that VC is perpendicular to PQ. 

 

 

 

 

 

 

 

Figure 3(b) 

(i) Find the length of CR. 

(ii) Someone claims that VCR  is the angle between the face VPQ and the face PQR.  

Is the claim correct? Explain your answer.       

              (4 marks) 
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19. The coordinates of the centre G of the circle C with the radius of 10 is (6, 4). Let 1L  be the 

straight line 4 14 0x ky   , where k is an integer. It is given that 1L  is a tangent to C. 

 (a) Find k. 

               (4 marks) 

 (b) Denote the point of contact of C and 1L  by T. Another straight line 2L , which is parallel  

to 1L , cuts C at A and B such that 120ATB  . Denote the centre of the inscribed circle  

of ABT by I. 

  (i) Find the coordinates of T. 

  (ii) Describe the geometric relationship between G, T and I. Explain your answer. 

  (iii) Given that tan15 2 3   , find the coordinates of I.  

(Leave your answer in surd form.)       (7 marks) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 23 

 
 

Page total Go on to the next page 

Answers written in the margins will not be marked. 

 

A
ns

w
er

s 
w

ri
tt

en
 in

 th
e 

m
ar

gi
ns

 w
il

l n
ot

 b
e 

m
ar

ke
d.

 

A
ns

w
er

s 
w

ri
tt

en
 in

 th
e 

m
ar

gi
ns

 w
il

l n
ot

 b
e 

m
ar

ke
d.

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 24 

 
 

Page total 

Answers written in the margins will not be marked. 

 

A
ns

w
er

s 
w

ri
tt

en
 in

 th
e 

m
ar

gi
ns

 w
il

l n
ot

 b
e 

m
ar

ke
d.

 

A
ns

w
er

s 
w

ri
tt

en
 in

 th
e 

m
ar

gi
ns

 w
il

l n
ot

 b
e 

m
ar

ke
d.

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 

 25 

 
 

Page total Go on to the next page 

Answers written in the margins will not be marked. 

 

A
ns

w
er

s 
w

ri
tt

en
 in

 th
e 

m
ar

gi
ns

 w
il

l n
ot

 b
e 

m
ar

ke
d.

 

A
ns

w
er

s 
w

ri
tt

en
 in

 th
e 

m
ar

gi
ns

 w
il

l n
ot

 b
e 

m
ar

ke
d.

 

END OF PAPER 


