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1.

(a) Evaluate (32) 5 , giving your answer as an integer.
(2)

 25 x 4
(b) Simplify fully 
 4



1

 2
 .

(2)
May 2012

2.

The points P and Q have coordinates (–1, 6) and (9, 0) respectively.
The line l is perpendicular to PQ and passes through the mid-point of PQ.
Find an equation for l, giving your answer in the form ax + by + c = 0, where a, b and c are
integers.
(5)
May 2011

3.

A sequence a1 , a 2 , a 3 , ... is defined by

a1 = 2,
a n  1 = 3a n – c
where c is a constant.
(a) Find an expression for a 2 in terms of c.
(1)
3

Given that

a
i 1

i

= 0,

(b) find the value of c.
(4)
January 2011
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4.

Figure 1
Figure 1 shows a sketch of the curve with equation y = f(x) where
f(x) =

x
,
x2

x  2.

The curve passes through the origin and has two asymptotes, with equations y = 1 and x = 2,
as shown in Figure 1.
(a) In the space below, sketch the curve with equation y = f(x − 1) and state the equations of
the asymptotes of this curve.
(3)
(b) Find the coordinates of the points where the curve with equation y = f(x − 1) crosses the
coordinate axes.
(4)
January 2011

5.

The equation x2 + kx + (k + 3) = 0, where k is a constant, has different real roots.
(a) Show that k 2  4k  12  0 .
(2)
(b) Find the set of possible values of k.
(4)
May 2007
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dy
4x  5
= –x3 +
, x  0.
dx
2x3

6.

Given that y = 7 at x = 1, find y in terms of x, giving each term in its simplest form.
(6)
January 2013
7.

The line L1 has equation 4y + 3 = 2x.
The point A (p, 4) lies on L1.
(a) Find the value of the constant p.
(1)
The line L2 passes through the point C (2, 4) and is perpendicular to L1.
(b) Find an equation for L2 giving your answer in the form ax + by + c = 0, where a, b and c
are integers.
(5)
The line L1 and the line L2 intersect at the point D.
(c) Find the coordinates of the point D.
(3)
(d) Show that the length of CD is

3
√5.
2
(3)

A point B lies on L1 and the length of AB = 80.
The point E lies on L2 such that the length of the line CDE = 3 times the length of CD.
(e) Find the area of the quadrilateral ACBE.
(3)
May 2012
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8.

(a) On the axes below sketch the graphs of
(i) y = x (4 – x),
(ii) y = x2 (7 – x),
showing clearly the coordinates of the points where the curves cross the coordinate axes.
(5)
(b) Show that the x-coordinates of the points of intersection of
y = x (4 – x) and y = x2 (7 – x)
are given by the solutions to the equation x(x2 – 8x + 4) = 0.
(3)
The point A lies on both of the curves and the x and y coordinates of A are both positive.
(c) Find the exact coordinates of A, leaving your answer in the form (p + q√3, r + s√3),
where p, q, r and s are integers.
(7)
May 2010

9.

The curve C has equation
y = 2x − 8√x + 5,
(a) Find

x  0.

dy
, giving each term in its simplest form.
dx
(3)

The point P on C has x-coordinate equal to

1
.
4

(b) Find the equation of the tangent to C at the point P, giving your answer in the form
y = ax + b, where a and b are constants.
(4)
The tangent to C at the point Q is parallel to the line with equation 2x − 3y + 18 = 0.
(c) Find the coordinates of Q.
(5)
January 2013
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