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1. ALGEBRA 

Quadratic Equation 

   For the equation ax
2 + bx + c = 0 , 

x =
-b± b2 - 4ac

2a   
 

Binomial expansion 

a + b( )
n

= an +
n
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where n is a positive integer and

n

r

æ

è
ç

ö

ø
÷ =

n!

r!(n- r)!
=
n(n-1)...(n- r +1)

r!
   

 

2. TRIGONOMETRY 

Identities 

sin2 A+ cos2 A=1  

sec2 A=1+ tan2 A  

cosec2A=1+ cot2 A   

sin(A± B) = sin AcosB± cosAsinB  

cos( ) cos cos sin sinA B A B A B =   

tan tan
tan( )

1 tan tan

A B
A B

A B


 =

  

sin2A= 2sin AcosA  

cos2A= cos2 A- sin2 A= 2cos2 A-1=1- 2sin2 A  

tan2A=
2tan A

1- tan2 A   

Formulae for DABC   

a

sin A
=

b

sinB
=

c

sinC   

a2 = b2 + c2 - 2bccosA  

     Cabsin
2

1
=  
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1 Show that 𝑥 =
1 

2
 is a solution of the equation 2𝑥3 + 𝑥2 − 3𝑥 + 1 = 0 and hence 

solve the equation completely.  

 

[5] 
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2 (a)  By considering the general term in the binomial expansion of 

(𝑝𝑥 +
1

𝑥3
)

9

, where p is a constant, explain why there are no even powers of 

x in this expansion.  

 

 

[3] 
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 (b) Given that the coefficient of 𝑥8  is equal to the coefficient of 𝑥 in the 

expansion of (2𝑥3 + 1) (𝑝𝑥 +
1

𝑥3)
9

, find the value of p. 

 

[4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (c)  Using the value of p in (b), find the term independent of x in the expansion 

of (2𝑥3 + 1) (𝑝𝑥 +
1

𝑥3)
9

. 

 

 

[2] 
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3 (a)  Given that 𝑦 =
2𝑥

(3𝑥+1)
1
2

 , show that 
dy

dx
=

3𝑥+2

(3𝑥+1)
3
2

 .  

 

[4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b)  Hence find the value of ∫
𝑥

(3𝑥+1)
3
2

2

0
 dx. [5] 
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4 Show that the equation 5𝑒𝑥 =
1

𝑒𝑥 − 4 has only one solution and find its value correct 

to 2 decimal places. 

 

[4] 
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5 The equation of a curve is 𝑦 = −2𝑥2 + 3𝑥 + 5.  

 (a) Find the set of values for x for which the curve lies below the line 𝑦 = 3 and 

represent this set of values on a number line. 

 

[4] 
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 The line 𝑦 = 𝑥 + 𝑘 is a tangent to the curve at the point Z.  

 (b) 

 

Find the value of the constant k. [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (c) Find the coordinates of Z. [2] 
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6 (a) The speed V m/s of a vehicle, t s after passing a fixed point O, is given for 

𝑡 ≥ 0, as  

𝑉 = 1 + 𝑝𝑒𝑞𝑡, where p and q are constants. 

 

Explain how a straight line can be drawn to represent the formula, and state 

how the value of p and q can be obtained from the line. 

 

 

 

 

 

 

[4] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(b)(i) Data of the speeds of the vehicle was collected. The table shows the 

corresponding values of V and t. 

 

t 2 4 6 8 10 

V 10.35 8.40 6.70 5.42 5.95 
 

 

  Using (a), draw the straight line graph on the next page.  

 

 

 

 

 

 

 

 

[3] 

 (ii) Estimate the values of p and q.  

 

 

 

 

 

 

 

[3] 
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 (iii) Estimate a value of V to replace one incorrect recording of V found in the 

straight line graph. 

[2] 
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7 A motorcyclist, travelling along a straight road, passes a lamp post X, with speed of 

h km/h. A while later, the motorcyclist passes a second lamp post Y, with a speed of 

60 km/h.  

Between the two lamp posts, the speed is given by 𝑉 = 20𝑒50𝑡 + 10 km/h,                   
where t, the time after passing lamp post X is measured in hours.  

 

 

 (a) Find the value of h.  [2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b) Calculate to the nearest second, the time taken to travel from X to Y. [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (c) Find the acceleration of the motorcyclist as he passes Y. [3] 
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 (d)  Find the distance XY. [5] 
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8 The diagram shows the side view ABCDEF of an ornament. The ornament rests with 

CE on horizontal ground and is symmetrical about the vertical AD, where D is the 

midpoint of CE.  

Angle DEF = Angle DAF = 𝜃 radians and the lengths of AF and FE are 80 cm and 

170 cm respectively. The vertical height of the ornament is h cm. 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Explain clearly why ℎ = 80𝑐𝑜𝑠𝜃 + 170𝑠𝑖𝑛𝜃. [2] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b)  Express h in the form 𝑅𝑠𝑖𝑛(𝜃 + 𝛼), where R > 0 and 𝛼 is an acute angle. [3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

80  

A 

B F 

170  
h  

 

C D E 

𝜃 
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 (c) Find the greatest possible value of h and the value of 𝜃  at which this  

occurs.      

[3] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (d)  Find the values of 𝜃 when h = 180 cm. [2] 
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The diagram shows the curve 𝑦 = 𝑥 + 4𝑐𝑜𝑠 (
𝑥

2
) for 0 ≤ 𝑥 ≤

𝜋

2
 radians.                           

The point A is the stationary point of the curve and OA is a straight line.   

 

 

 

 

 (a) Find the exact coordinates of A. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[5] 

A 

O 

y 

x 

𝑦 = 𝑥 + 4𝑐𝑜𝑠 (
𝑥

2
) 

A 
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   (b)  Show that the area of the shaded region is 4 −

√3

3
𝜋 units2. 

 

[5] 
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10 A tangent to a circle at the point (3,2) cuts the y-axis at 5. The line with the equation 

3𝑦 = 2𝑥 + 5 is normal to the circle. 

 

 

 (a) Find the equation of the circle, showing your working clearly. [7] 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (b)  Find the equations of tangents to the circle that are parallel to the x-axis.  [2] 

    

    
 
 
 
 
 
 
 
 
 
 
 

 

End of Paper  


