
































Ex1 Mathematics Trial 2015 Solution 

(1) C (2) B (3) C (4) D (5) C (6) C (7) B (8) B (9) C (10) A  
 

Question 11(15 marks) 

(a) 
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(c) 
 

          x ≠ 0 

  
        x(x2- 3x – 4) < 0 
       x(x – 4)(x+1) < 0   
 
∴   𝑥 < −1,    0 < x < 4 
 
(d) 
 

 
dx = cost dt 
 
√1 − 𝑥2 = √1 − 𝑠𝑖𝑛2𝑡 
              = cos t 
 
When x = 0, t = 0 
         x = 1

2, t = 𝜋6 
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3 marks obtains a correct solution 
 
2 marks obtains correct primitive 
 
1 mark identifies inverse trig attempts 
solution 
 
 
 
1 correct differentiation of cos-1 
 
1 correct simplified answer 
 
 
 
 
1 obtaining the cubic function 
2 marks obtains one correct interval, r 
equivalent 
 
3 marks correct solution 
 
 
 
 
 
 
 
 
 
1 finding all the correct substitutions 
including the integrand. 
 
 
 
 
1 correctly integrate 
 
 
 
 
 
 
1 correct answer 
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(e) 
 

x2=(x-2)2 
4x – 4 = 0 
  x = 1, y = 1  
P (1, 1) 
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At  x = 1 
m1 = 2         m2 = -2 
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1 correct coordinates of P 
 
 
 
 
 
 
1  correct gradients 
 
 
1 correct sub. into formula  
 
1 marks answer correct to nearest 
degree 
 
(02 for using incorrect formula) 

y = x2  and y = (x  2)2



Question 12 (15 marks) 

(a) 
 

Prove it is true for n = 1 
 
91+2 – 41 = 93 – 4 
              = 725  is divisible by 5 
∴ It is true for n = 1 
 
Assume it is true for n = k 
ie.  9k+2 – 4k = 5P,   where P is an integer 
 
R.T.P it is true for n = k+1 
ie.  9k+3 – 4k+1 = 5Q,     where Q is an integer 
 
9. 9k+2 – 4k+1 = 9k+2(5 + 4) – 4k+1 
                     =  5.9k+2 + 4.9k+2 – 4k+1 

                                =  5.9k+2 + 4(9k+2 – 4k)  by assumption 
                     =  5.9k+2 + 4(5P) 
                     =  5(9k+2 + 4P) 
                     = 5Q    where Q = 9k+2 + 4P 
 
∴ Statement is true for n = k+1,  
∴ Statement is true for all n ≥ 1 by mathematical 
induction. 
 
(b) 
(i) 
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At x = 2p,   m = p 
Equation of the tangent is 
y – p2 =  p(x – 2p) 
px – y – p2 = 0 
  
(ii) 
gradient of the normal is − 1

𝑝 
equation of the normal is 
y – p2 =  - 1𝑝 (x – 2p) 
py + x– p3 – 2p = 0 
 
when x = 0,  y = p2 + 2 
∴  B has coordinates  (0, p2 + 2) 
 
(iii) 
When y = 0,  x = p 
 ∴ A has coordinates  (p, 0) 
 
 
The midpoint of AB is 

 
 
1 proving n = 1 
 
 
 
 
 
1   assumption and R.Q.T  
            9k+2 – 4k = 5P 
 
 
 
 
 
1 correct process to obtain the result. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 finding gradient  
 
 
1 correct equation of tangent at P with 
full working 
 
 
 
 
1 correct equation of normal 
 
 
 
1 correct coordinates of B 
 
 
 
 
1 correct coordinates of A 
 
 
 
1 correct mid-point of AB 
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   p = 2x  sub. into y 
 
y = 4𝑥2+2

2  
  ∴   y =  2x2 + 1 is the locus of P. 
 
(c) 
 

(i)  &&x =  n2x  
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When v = 0, x = a  ∴ C = 12n2a2 

 
∴ v2 = n2a2 – n2x2 
       = n2(a2 – x2) 
 
 

(ii) x = asin(nt + 𝛼) 
 

From (i)   22 xanv �r  
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We only need to consider positive value of v for the 
solution. 

∴  nt + 𝛼 = sin-1 ¸
¹
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a
x

  where  𝛼  = -C 

            𝑥
𝑎 = sin(nt +  𝛼 ) 

Hence   x = a sin(nt +  𝛼 )  
 
 

 
 
 
 
 
1 correct Cartesian equation of locus 
of M 
 
 
 
 
 
1 using correct formula of 𝑥̈  using 
d
dx
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1 correct integration  
 
1 correct value of C 
 
 
 
 
 
 
 
 
 
 
1 signification progress towards 
establishing the integral   
 
 
 
1 correct integration and 
simplification to achieve desired 
result 
 
 
 
 
 
 
 



Question 13 (15 marks) 

(a)  (i) 

  
  l = CA + CB 
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∴   l = k
sin  

sin + sin( +  )( )  

 
 
(ii)  
α is the angle opposite the side AB which is a 
constant k. Therefore α is a constant. 
 
(iii) 
 

l = k
sin  

sin + sin( +  )( ) 
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(iii) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 correct length of CA with working 
 
1 correct length of CB with working 
 
 
 
 
 
 
1 correct length of l 
 
 
 
 
 
 
1 correct reason 
 
 
 
 
 
 
 
1 correct derivative of l 
 
 
 
 
 
 
 
 

1 showing 0 
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Also sin𝜃 > 0 and sin(𝜃 + 𝛼)>0, as 
𝜃 is acute and 𝜃 + 𝛼 < 1800 
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      (from ii) 

∴   l is a maximum when  =  
2
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    (using (ii)) 
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x Vertical asymptote  x = -1 
x Horizontal asymptote 

 y = 1
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x The graph is discontinuous at x = 1and  
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x x-intercept is at x = -2  
x y-intercept is at y = 2 

 
(c) 
(i) 
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∴ the equation satisfies Newton’s law of cooling. 
 

 
 
 
 
 

1 showing 02

2

�
Td

ld  with conclusion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 mark for correct asymptotes 
 
1 mark for correct discontinuity 
 
1 mark for correct shape 
 
if x and y intercepts not labelled only 
subtract 1 mark 
 
 
 
 
 
 
 
 
 
 
1 showing correct result 
 
 
 
 
 
 

T = D+Ce kt



(ii) 
 
T = -10 +Ae-kt 
When t = 0, T = 25�25 = -10 + A 
            
∴  A = 35 
 
When t = 12mins, T = 15o 

15 = -10 + 35e-k×12 
k = ln(25÷ 35) ÷ -12 
   = 0.02804 
 
When T = 0 
0 = -10 + 35e-0.02804t 
t = ln(10÷35) ÷ -0.02804 
   = 44.677709 mins 
   =44mins and 41 secs 
So it takes 32 minutes and 41 seconds additional 
time for the meat to drop to 0 degrees 
 

 
 
1 correct value of A 
 
 
 
1 correct value of k 
 
 
1 correct substitution into formula 
 
 
 
1 correct answer (additional time) 

 



Question 14 (15 marks) 

(a) 

  
(i) 
�ADB = 90o   (angle in a semi-circle) 
�AQP = 90o      (given) 
�ADB +�AQP  = 180o 

 

∴ ADPQ is a cyclic quadrilateral ( sum of opposite 
angles is 1800) 
 
Similarly QPCB is also a cyclic quadrilateral. 
 
(ii) 
     �DAC = �CBD  (angles in same segment   
                                      subtended by arc DC)       (1) 
�DQP = �DAC       (angles in same segment   
                                  subtended by arc DP, using (i))        
�CQP = �CBD     (angles in same segment   
                               subtended by arc PC, using (i))       
  
∴  �DQP = �CQP  (using (1)) 
 Hence QP bisects �CQD 
 
 
(b) 

  
(i) 

OB = 
30tan

2
 = 2√3 m 

OA = 
45tan

2  = 2m 

AB2 = (2√3)2 + 22 - 2×2×2√3×1×cos150o 
        = 28 
AB = √28 
       = 5.29m 
 

 
 
 
 
 
 
 
 
 
 
 
 
1 showing sum of opposite angles is 180o 
with reason. 
 
 
 
 
 
 
1 showing �DAC = �CBD with reason 
  
1 showing �DQP = �DAC with  
                                                     reason 
1 showing �CQP = �CBD   
                                           with reason 
 
-1 if no conclusion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 correct values of OA & OB 
 
 
 
 
 
1 correct value of AB 
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                  is the width of the cannal. 
 
 
 
 
(c) 
(i) 

x =Vt cos  and y =Vt sin  gt
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Sub. tan = 1
3

 and A 3a , 3a
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    into (1) 

 

ag
a
gaV

gaaVaV
V
gaaa

20
9

180
1803627

1
3
1

2
9

3
13

4
3

2
2

222

22

2

  

� 

¸
¹
·

¨
©
§ ��u 

 

 
(ii) 
At the instant when P is travelling in the horizontal 
direction (i.e. it has no vertical component to its 
motion), 
this happens when P reaches the highest point, 
i.e.  when vy = 0, where vy = Vsin𝜃 – gt 
 
The time for P to reach the highest point is: 

g
Vt

gtV
T

T
sin

sin0

 ?
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Sub. sin𝜃 = 1
√10  and V = √20𝑔𝑎 

 

 
 
 
 
 
1 correct use of sin rule to find sin �OAB 
 
1 mark finding h 
 
 
 
1 correct value of h to nearest cm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 finding Cartesian equation of the flight 
path of P 
 
 
 
1 correct substitution 
 
 
1 showing correct result 
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   is the time for the 2nd 

particle to reach max. range. 
 
Hence the time for P to reach the maximum range is 

        
g
at 22  

And the maximum range for P is  
   
    x = Vtcos𝜃 
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The time for the second particle to reach the point 

(12a, 0) is t =
g
a2  

Sub. x =12a and t =
g
a2  into  x = Utcos𝛼 
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Sub. y = 0 and t = 
g
a2  into y = Utsin𝛼 – 
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1 gt2 
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      �U2(cos2𝛼 + sin2 𝛼) = 
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1 finding the max. range for 2nd particle 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 simplifying algebraic expressions to 
obtain correct answer for U 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1 simplifying algebraic expressions to 
obtain correct answer for 𝛼 
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