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6. In this question you should show all stages of your working.

Solutions relying on calculator technology are not acceptable.

(a) Using algebra, find all solutions of the equation

3x3 – 17x2 – 6x = 0
(3)

(b) Hence find all real solutions of

3(y – 2)6 – 17(y – 2)4 – 6(y – 2)2 = 0
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Figure 4

Figure 4 shows a sketch of a circle C with centre N(7, 4)

The line l with equation  y = 
1

3
x  is a tangent to C at the point P.

 Find

(a) the equation of line PN in the form  y = mx + c, where m and c are constants,
(2)

(b) an equation for C.
(4)

The line with equation  y = 
1

3
x + k, where k is a non-zero constant, is also a tangent to C.

(c) Find the value of k.
(3)
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3.  f (x) = 2x3 + 5x2 + 2x + 15

(a) Use the factor theorem to show that (x + 3) is a factor of f (x).
(2)

(b) Find the constants a, b and c such that

f(x) = (x + 3)(ax2 + bx + c)
(2)

(c) Hence show that  f (x) = 0  has only one real root.
(2)

(d) Write down the real root of the equation  f (x – 5) = 0
(1)
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4. In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Using the substitution u x=  or otherwise, solve

6 7 20 0x x� � �
(4)
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5. In this question you must show detailed reasoning.

Solutions relying on calculator technology are not acceptable.

The curve C1  has equation 

The curve C2  has equation 

(a) Verify that when x = 1 the curves C1 and C2 intersect.
(2)

The curves also intersect when x k= .

Given that k < 0

(b) use algebra to find the exact value of k.
(5)
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6. Given that

f (x) = x2 − 4x + 5      x ∈ 

(a) express f (x) in the form (x + a)2 + b where a and b are integers to be found.
(2)

The curve with equation y = f (x) 
• meets the y-axis at the point P
• has a minimum turning point at the point Q

(b) Write down

(i) the coordinates of P

(ii) the coordinates of Q
(2)
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7. 
H

xO
3

Figure 3

Figure 3 is a graph of the trajectory of a golf ball after the ball has been hit until it first 
hits the ground.

The vertical height, H metres, of the ball above the ground has been plotted against the 
horizontal distance travelled, x metres, measured from where the ball was hit.

The ball is modelled as a particle travelling in a vertical plane above horizontal ground.

Given that the ball

• is hit from a point on the top of a platform of vertical height 3 m above the ground
• reaches its maximum vertical height after travelling a horizontal distance of 90 m
• is at a vertical height of 27 m above the ground after travelling a horizontal

distance of 120 m

Given also that H is modelled as a quadratic function in x

(a) find H in terms of x
(5)

(b) Hence find, according to the model,

(i) the maximum vertical height of the ball above the ground,

(ii) the horizontal distance travelled by the ball, from when it was hit to when it first
hits the ground, giving your answer to the nearest metre.

(3)

(c) The possible effects of wind or air resistance are two limitations of the model.
Give one other limitation of this model.

(1)
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13. On a roller coaster ride, passengers travel in carriages around a track.

On the ride, carriages complete multiple circuits of the track such that

• the maximum vertical height of a carriage above the ground is 60 m

• a carriage starts a circuit at a vertical height of 2 m above the ground

• the ground is horizontal

The vertical height, H m, of a carriage above the ground, t seconds after the carriage 
starts the first circuit, is modelled by the equation

H = a – b(t – 20)2

 where a and b are positive constants.

(a) Find a complete equation for the model.
(3)

(b) Use the model to determine the height of the carriage above the ground when  t = 40
(1)

In an alternative model, the vertical height, H m, of a carriage above the ground, 
t seconds after the carriage starts the first circuit, is given by

H = 29 cos(9t + α)° + β  0  α < 360°

 where α and β are constants.

(c) Find a complete equation for the alternative model.
(2)

Given that the carriage moves continuously for 2 minutes,

(d) give a reason why the alternative model would be more appropriate.
(1)
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