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

Solutions relying on calculator technology are not acceptable.

Using algebra, solve the inequality

x2 – x > 20

writing your answer in set notation.
(3)
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Figure 3

Figure 3 shows a sketch of a curve C and a straight line l.

Given that

• C has equation y x� � �f  where f (x) is a quadratic expression in x

• C cuts the x-axis at 0 and 6

• l cuts the y-axis at 60 and intersects C at the point 10, 80

use inequalities to define the region R shown shaded in Figure 3.
(5)
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Figure 1 shows a sketch of a curve C with equation  y = f (x)  where  f (x)  is a cubic 
expression in x.

The curve 
• passes through the origin
• has a maximum turning point at  (2, 8)
• has a minimum turning point at  (6, 0)

(a) Write down the set of values of x for which

f ʹ(x) < 0
(1)

The line with equation  y = k,  where k is a constant, intersects C at only one point.

(b) Find the set of values of k, giving your answer in set notation.
(2)

(c) Find the equation of C. You may leave your answer in factorised form.
(3)
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4. (i)  Given that p and q are integers such that

pq is even

use algebra to prove by contradiction that at least one of p or q is even.
(3)

(ii) Given that x and y are integers such that

• x < 0

• (x + y)2 < 9x2 + y2

show that  y > 4x
(2)
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