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SECTION A(1) [ 35 marks ] 

1. Simplify 
( ) 22 3

3 5

a b
a b

−−

− and express your answers with positive indices.   (3 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Simplify 5 6
3 2 7 9k k

−
+ −

.         (3 marks) 
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3. Make b the subject of the formula 4( 2 ) ( 7)a b c b+ = − .     (3 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

4. Factorize 
(a) 34 16x x− , 
(b) 32 4 16xy y x x+ − + .         (4 marks) 
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5. (a) Find the range of values of x which satisfy both 5 8 2
2

x x−
−   and 2 4 0x+  . 

(b) Write down the greatest integer satisfying both inequalities in (a). 
(4 marks) 

 

 

 

 

 

 

 

 

 

 

 

6. The number of stamps owned by Amy is 5 times that owned by Ben. If Amy gives 24 of her 
stamps to Ben, they will have the same number of stamps. Find the total number of stamps owned 
by Amy and Ben.            (4 marks) 
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7. The marked price of a watch is 25% above its cost. A profit of $350 is made by selling the watch 

at a discount of 15% on its marked price. Find the marked price of the watch.              (4 marks) 
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8. In Figure 1, ABCD is a quadrilateral with DAC DBC = . AC and BD intersect at E. It is given 

that AE = BE. 
 
 
 
 
 
 
 

(a) Prove that ADE BCE   .        
(b) Suppose that BE = 7 cm, BC = 24 cm and EC = 25 cm. Find the area of BCD .  

            (5 marks) 
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9. The coordinates of the points A and B are (2, 3)−  and ( 4,5)− respectively.  

(a) P is a moving point in the rectangular coordinate plane such that AP = AB. Denote the locus 
of P by  . Find the equation of  .                                                                 

(b) Q is another moving point in the same rectangular coordinate plane such that AQ = QB. Denote 
the locus of Q by  . 
(i) Find the equation of  . 
(ii) Denote the points of intersection between   and   by S and T. Write down the value of 

SAT .   
 (5 marks) 
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SECTION A(2) [ 35 marks ] 

10. It is given that f(x) is partly constant and partly varies as x . Suppose that f ( 2) 14− =  and 
f (7) 22= − .     
(a) Find f(x).          (3 marks) 
(b) Let g( ) f( )x x x k= − , where k is a constant. If the graph of g( )y x=  does not intersect with the 

x-axis, find the range of the values of k. (3 marks) 
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11. The table below shows the distribution of the numbers of pets owned by a group of families. 

 
Number of pets 0 1 2 3 4 
Number of families 4 n 5 2 1 

 
It is given that n is a positive integer and the mean of the distribution is 1.5. 
(a) Find the value of n.                                       (2 marks) 
(b) Find the inter-quartile range and the standard deviation of the distribution.           (3 marks) 
(c) If k more families join the group and each of them has 3 pets, write down 

(i) the greatest value of k such that the mode of the distribution remains unchanged. 
(ii) the least value of k such that the median is increased by 1.5.    

(2 marks) 
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12. Let 3 2f ( ) (5 )( 7 6 1)x x g hx x x= + + + + , where g and h are constants. The coefficient of x of f(x) is 

17. 
(a) Find g.                                                                                                                        (2 marks) 
(b) It is given that f(x) is divisible by 1x+ . 

(i) Find h. 
(ii) How many irrational roots does the equation f ( ) 0x =  have? Explain your answer.    

(6 marks) 
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13. The base of a solid metal right pyramid is a square with side 36 cm. The area of a lateral face of 

the pyramid is 540 cm2.   
(a) Find the height of the pyramid.                                                                                      (2 marks) 
(b) The pyramid is divided into a right pyramid A and a frustum B by a plane which is parallel to 

its base. The total area of all lateral faces of B is 8 times the total area of all lateral faces of A. 
If B is melted and recast into 156 identical solid cubes, find the length of the side of each cube.                                                                                      

(4 marks) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S.5 Maths (Paper 1) Final Exam 2024-2025    Page 12 of 22 
 
14. Denote the origin by O. H and K are points lying on the positive x-axis and the positive y-axis 

respectively. Denote the circle passing through O, H and K by C. It is given that : 7 : 24OH OK =  
and the diameter of C is 100. Denote the centre of C by G. 
(a) Find the coordinates of G.        (3 marks) 
(b) Write down the equation of C.         (1 mark) 
(c) Denote the straight line passing through H and K by Γ . There is another circle S passing 

through H and the centre of S lies on Γ . It is given that the area of S is the same as the area 
of C. Denote P as the centre of S. 
(i) Find the equation of S.          
(ii) Find the ratio of the area of OGK  to the area of OGP .    

                                                                             (4 marks) 
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SECTION B [ 35 marks ] 

15. Let a and b be constants. Denote the graph of logby a x= +  by H. H passes through the points 

( )25, 1−  and ( )625,1 . Express x in terms of y.                                                                (4 marks) 
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16. Let G( )n be the nth term of a geometric sequence. It is given that G(3) 16=  and G(6) 128= . 

(a) Find G(1) .                                                                                                                   (2 marks)  

(b) Find the least value of k such that ( )5log G(1)G(2)G(3) G( ) 2025k  .                 (4 marks)  
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17. Let 2 2f ( ) 4 24 27 24 16x x kx k k= − + + − , where k is a real constant. Denote the vertex of the graph 

of f ( )y x=  by V.    
(a) Using the method of completing the square, express the coordinates of V in terms of k. 

            (2 marks) 
(b) Suppose that the graph of f ( )y x=  cuts the x-axis at M and N, where M is on the left of N. 

(i) Express the length of MN in terms of k. 
(ii) Let g( ) f ( )x x h= − −  and U be the vertex of the graph of g( )y x= . It is given that the 

graph of g( )y x=  cuts the x-axis at N and P, where N is on the left of P. If the area of the 
quadrilateral MVPU is 250, find k.       

(5 marks) 
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18. In Figure 2(a), ABCD is a paper card in the shape of a trapezium with AB//DC. It is given that 

70 ,  30 ,  20 cm and 25 cm.ABC BAC AB DC =   =  = =      
  

 
 
 
 
 
 
 

(a) Find the length of BC.         (2 marks) 
(b) In Figure 2(b), the paper card in Figure 2(a) is folded along AC such that the distance between 

B and D is 22 cm.  
 
 
 
 
 
 

(i) Find BCD . 
(ii) Someone claims that the angle between the plane ABC and plane ADC must be smaller 

than 48 . Do you agree? Explain your answer.       
(6 marks) 
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Figure 2(b) 
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19. The equation of circle 1C  is 2 2 24 32 3520 0x y x y  + − − − = . Denote the origin by O and the centre 

of 1C by G. It is given that coordinates of Q is (−100, 240) and P is a point on the circle 1C  such 

that P is farthest to Q. L is the tangent to circle 1C  at P. L cuts the y-axis at R. J is the circumcentre 
of ΔPQR. 
(a) Find the coordinates of P.        (3 marks) 
(b) Find the coordinates of J.        (2 marks) 
(c) Denote the circle passing through the mid-points of PQ, QR and PR respectively by 2C .  

 Denote the circumcircle of ΔPQR by 3C . 
(i) Find the equation of 2C .         
(ii) Someone claims that the area of 3C is double the area of 2C . Do you agree? Explain your 

answer.         
(5 marks) 
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END OF PAPER 


