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1. ALGEBRA 

Quadratic Equation 
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2. TRIGONOMETRY 
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Answer all the questions. 

 

1 A particle moves along the curve 𝑦 = 𝑥 cos 3𝑥  in such a way that the y-coordinate 

decreases at a constant rate of  0.2 radian/sec at the instant when 𝑥 = 𝜋.   

Find the rate of change of the  x-coordinate at this instant. 

 

 

 

 

[3] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 Given that 𝑦 = 𝑥3 + 𝑚𝑥2 + 𝑛𝑥 + 15  where m and n are integers, is a decreasing 

function of x for −2 < 𝑥 <
4

3
 . Find the values of m and of n.   

 

 

 

 

[4] 
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3 (a) Simplify 
71−5𝑥×49𝑥

3(343𝑥)+73𝑥 and express it as 𝑎𝑏−6𝑥 where a and b are non-zero constants. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Given that 
71−5𝑥×49𝑥

3(343𝑥)+73𝑥 = 64𝑥. Hence, find the exact value of 146𝑥. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 
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4 A factory purchased a new machine for its operation. After t months, the value of the 

machine $A is given by 𝐴 = 5600𝑒−𝑘𝑡, where k is a constant. 

 

(a) Find the initial value of the machine when it is newly purchased. 

 

 

 

 

 

 

(b) The value of the machine after 6 months is expected to be $4800.   

      Find the value of k. 

 

 

 

 

 

 

 

 

 

 

 

 

(c) Calculate the age of the machine, to the nearest month, when the expected value is 

$1200. 

 

 

 

 

 

[1] 

 

 

 

 

 

 

[2] 
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5 Find the stationary point of the curve that is given by 𝑦 = 𝑥𝑒1−2𝑥 and determine the 

nature of the stationary point. 

 

 

 

 

[5] 
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6 (a) Find the range of values of x such that  2𝑥2 + 𝑥 − 15 is always positive. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Given the line 𝑦 = 𝑥 + 2𝑝 is a tangent to the curve 𝑦2 = 𝑞𝑥 , where p and q are 

positive constants, show that q is a multiple of p. 

 

 

[2] 
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7 Given that sin 𝜃 = −
3

5
 and tan 𝜃 > 0, find the exact value of  

 

(a) tan 2𝜃, 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) cos
𝜃

2
 . 
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8 (a) Given that  
cos(𝐴+𝐵)

cos(𝐴−𝐵)
=

5

6
 , show that cot 𝐴 = 11 tan 𝐵 .  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Hence, find the value of tan 𝐴 when tan 2𝐵 = 0.18 and B is acute. 

 

 

 

[3] 
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9 The diagram shows the graph of the equation 𝑦 = tan 𝑎𝑥 + 𝑏  where a and b are 

constants. 

 
(a) Write down the value of a and of b. 

 

 

 

 

(b) Given that the line whose equation is 𝑦 = 𝑘, intersects the curve 𝑦 = tan 𝑎𝑥 + 𝑏 at 

2 points for 0 ≤ 𝑥 ≤ 3𝜋 ,find the range of value of 𝑘. 

 

 

 

(c) Using the values of a and b, solve tan 𝑎𝑥 + 𝑏 = 1 where 0 ≤ 𝑥 ≤ 3𝜋. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[2] 
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10 The diagram shows part of the curve 𝑥 = (𝑦 − 1)2 + 2 and the line = −
1

2
𝑥 + 6 . The 

line intersects the curve at the points A and B. 

 
Find the area of the shaded region. 

 

 

 

 

[6] 
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11 The expression 𝑓(𝑥) = 𝑥3 + 𝑥2 + 𝑎𝑥 + 𝑏   where a and b are constants, is exactly 

divisible by 𝑥 − 2 and leaves a remainder of 21 when divided by 𝑥 + 1. 

 

(a) Find the values of a and of b. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Using your values of a and of b from (a), solve 𝑥3 + 𝑥2 + 𝑎𝑥 + 𝑏 = 0.  

Express the non-integer roots in the form of 
2

c d
, where c and d are integers.  

 

 

 

 

[4] 
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12 (a) Prove 
sin 2𝐴−1

1+cos 2𝐴
= −

1

2
(tan 𝐴 − 1)2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Hence, solve 
sin 4𝐴−1

1+cos 4𝐴
= −

3

4
 for 0 ≤ 𝐴 ≤ 𝜋. 

 

 

[4] 
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13 (a) Express 
9𝑥2−2𝑥+10

(2𝑥−1)(𝑥2+2)
 in partial fractions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Differentiate ln(𝑥2 + 2)  with respect to 𝑥. 

 

 

 

 

 

 

(c) Using the results from (a) and (b), find  ∫
9𝑥2−2𝑥+10

(2𝑥−1)(𝑥2+2)
 𝑑𝑥

2

1
. 
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14 The points 𝐴(1 , 7) and 𝐵(6 , 2) lies on the circumference of a circle, 𝐶1, with centre D. 

D lies on the line 2𝑦 = −𝑥 + 5.  

 

(a) Find the coordinates of D. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b) Find the equation of the circle, 𝐶1. 

 

 

 

 

 

 

 

(c) Another circle, 𝐶2 intersects the circle, 𝐶1 at A, B and D. Explain why AB is the 

diameter of  𝐶2.  

 

 

 

 

 

[5] 
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15 A particle travels in a straight line, such that t seconds after leaving a fixed point A, its 

velocity, v 
1ms− , is given by 𝑣 = 3𝑡2 − 14𝑡 + 15.  

 

(a) Find the initial velocity. 

 

 

 

(b) Find the time(s) when the particle is at instantaneous rest at B. 

 

 

 

 

 

 

(c) Find the acceleration of the particle when t = 1.5. 

 

 

 

 

 

 

 

 

(d) Find the average speed of the particle in the interval t = 0 to t = 2. 
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