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1 Solve �2x − 3 � = �x − 1�. [3]

2 The points P and Q have coordinates �1, 7� and �9, 3� respectively.

(a) Find the equation of the perpendicular bisector of PQ, giving your answer in the form y =mx + c.

[4]

(b) Find the area of the triangle enclosed by the x-axis, the y-axis and the perpendicular bisector

of PQ. [2]

3 (a) Express �1 − x��x − 4� in the form a − �x − b�2, where a and b are constants to be found. [3]

(b) State the coordinates of the maximum point of the curve y = �1 − x��x − 4� + 3
4
. [2]

4 The points A and B have position vectors 3i − j + 2k and −2i + j + 3k respectively, relative to the

origin O. The line L passes through A and B.

(a) Given that L is parallel to the vector 10i + aj + bk, find the values of a and b. [3]

(b) Given also that L is perpendicular to the vector 2i + j + ck, find the value of c. [2]

5

x

y

O

The diagram shows part of the curve xy = 6 and part of the line y = 7 − x. Find the exact area of the

region enclosed by the curve and the line, shaded on the diagram. [6]

6 Solve the equation 7 cos1 − 4 sin 1 = 3 for 0Å < 1 < 360Å. [7]

7 A geometric progression, u
1
, u

2
, u

3
, …, has first term u

1
= a and common ratio r, where �r � < 1.

The sum to infinity of the series u
1
+ u

2
+ u

3
+à is 8.

The sum to infinity of the series consisting of the even-numbered terms, u
2
+ u

4
+ u

6
+à, is 2.

Determine the value of a and the value of r. [7]
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8 (a) Find the two complex numbers z which satisfy both
z

z*
= 3

5
+ 4

5
i and zz* = 5. Give your answers

in the form z = x + iy. [6]

(b) Sketch on an Argand diagram the locus of points given by �w − 4 � = �w + 2i �, for complex

numbers w. [2]

9 A triangle has sides p − q, p and p + q, where p > q > 0. The largest angle of the triangle is !.
(a) Use the cosine rule to show that cos ! = p − 4q

2�p − q�
. [4]

(b) Given that p = 7 and q = 1, find the exact area of the triangle. [3]

(c) Given instead that ! = 150Å, find an expression for p in terms of q. [3]

10 A curve has equation y = 1 − x2

1 + x2
.

(a) (i) Show that
dy

dx
= − 4x

�1 + x2�
2
. [3]

(ii) Find
d2y

dx2
in terms of x, simplifying your answer. [4]

(b) The curve crosses the x-axis at two points A and B. Show that the tangents to the curve at A and

B intersect at a point C on the y-axis. [3]

(c) Show that C is a maximum point of the curve. [3]

11 It is given that k > ln 5 and that Ô k

ln 5

10

ex − 3 − 4e−x dx = ln 25.

Using the substitution u = ex, or otherwise, determine the exact value of the constant k. [10]
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