2018 past paper Ch1-6 42 marks 51 minutes ET 63 minutes

1.
(i) Show that x> — 8x + 17 > 0 for all real values of x.
3
(i1) “If I add 3 to a number and square the sum, the result is greater than the square of the
original number.”
State, giving a reason, if the above statement is always true, sometimes true or never true.
)
2.
The line /i has equation 4y — 3x = 10.
The line /> passes through the points (5, —1) and (—1, 8).
Determine, giving full reasons for your answer, whether lines /i and /> are parallel,
perpendicular or neither.
(O]
3.
The circle C has equation
¥ +3?—6x+ 10y +9=0.
(a) Find
(1) the coordinates of the centre of C,
(1) the radius of C.
3

The line with equation y = kx, where £ is a constant, cuts (' at two distinct points.

(b) Find the range of values for k.
(6)




2018 past paper Ch1-6 42 marks 51 minutes ET 63 minutes

4.

P =100 - 6.25(x = 9)°

Figure 1
A company makes a particular type of children’s toy.
The annual profit made by the company is modelled by the equation
P=100 - 6.25(x — 9)*,

where P is the profit measured in thousands of pounds and x is the selling price of the toy in
pounds.

A sketch of P against x is shown in Figure 1.

Using the model,
(a) explain why £15 is not a sensible selling price for the toy.
(2)
Given that the company made an annual profit of more than £80 000,
(b) find, according to the model, the least possible selling price for the toy. )

The company wishes to maximise its annual profit.
State, according to the model,
(c) (1) the maximum possible annual profit,

(11) the selling price of the toy that maximises the annual profit.

(2)
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5.

Not to scale

Figure 3

The circle C has centre 4 with coordinates (7, 5).

The line /, with equation y = 2x + 1, is the tangent to C at the point P, as shown In

Figure 3.

(a) Show that an equation of the line P4 is 2y +x = 17.

(b) Find an equation for C.
The line with equation y = 2x + k, k # 1, 1s also a tangent to C.

(¢) Find the value of the constant 4.

&)

@
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Figure 1
Figure 1 is a graph showing the trajectory of a rugby ball.

The height of the ball above the ground, A metres, has been plotted against the
horizontal distance, x metres, measured from the point where the ball was kicked.

The ball travels in a vertical plane.

The ball reaches a maximum height of 12 metres and hits the ground at a point 40
metres from where it was kicked.

(a) Find a quadratic equation linking / with x that models this situation.

&)

The ball passes over the horizontal bar of a set of rugby posts that is perpendicular to
the path of the ball. The bar is 3 metres above the ground.

(b) Use your equation to find the greatest horizontal distance of the bar from O.

&)

(c) Give one limitation of the model.

4y




