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f(x) = x4 + x3 + 2x2 + ax + b,

1.
where a and b are constants.

When f(x) is divided by (x – 1), the remainder is 7.
(a) Show that a + b = 3.
(2)
When f(x) is divided by (x + 2), the remainder is −8.
(b) Find the value of a and the value of b.
(5)
January 2011

2.

(a) Show that the equation
5 sin x = 1 + 2 cos2 x
can be written in the form
2 sin2 x + 5 sin x – 3 = 0.
(2)
(b) Solve, for 0 ≤ x < 360°,
2 sin2 x + 5 sin x – 3 = 0.
(4)
January 2010

3.

Find, giving your answer to 3 significant figures where appropriate, the value of x for which
(a) 5x = 10,
(2)
(b) log 3 (x − 2) = −1 .
(2)
May 2011

4.

(a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of (1+ ax)7,
where a is a constant. Give each term in its simplest form.
(4)
Given that the coefficient of x2 in this expansion is 525,
(b) find the possible values of a.
(2)
June 2010
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5.

The third term of a geometric sequence is 324 and the sixth term is 96.
(a) Show that the common ratio of the sequence is

2
.
3
(2)

(b) Find the first term of the sequence.
(2)
(c) Find the sum of the first 15 terms of the sequence.
(3)
(d) Find the sum to infinity of the sequence.
(2)
June 2009
6.

Given that 2 log 2 (x + 15) − log 2 x = 6,
(a) show that x2 − 34x + 225 = 0.
(5)
(b) Hence, or otherwise, solve the equation 2 log 2 (x + 15) − log 2 x = 6.
(2)
January 2013

7.

(a) Show that the equation
3 sin2 x + 7 sin x = cos2 x − 4
can be written in the form
4 sin2 x + 7 sin x + 3 = 0.
(2)
(b) Hence solve, for 0 ≤ x < 360°,
3 sin2 x + 7 sin x = cos2 x − 4
giving your answers to 1 decimal place where appropriate.
(5)
January 2011

Bronze 3: 3/12

3

8.

The curve C has equation y = 6 − 3x −

4
, x ≠ 0.
x3

(a) Use calculus to show that the curve has a turning point P when x = √2.
(4)
(b) Find the x-coordinate of the other turning point Q on the curve.
(1)
(c) Find

d2 y
.
dx 2
(1)

(d) Hence or otherwise, state with justification, the nature of each of these turning points
P and Q.
(3)
January 2013

9.

The first three terms of a geometric series are (k + 4), k and (2k − 15) respectively, where k is
a positive constant.
(a) Show that k2 – 7k – 60 = 0.
(4)
(b) Hence show that k = 12.
(2)
(c) Find the common ratio of this series.
(2)
(d) Find the sum to infinity of this series.
(2)
January 2009
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10.

The volume V cm3 of a box, of height x cm, is given by
V = 4x(5 − x)2,
(a) Find

0 < x < 5.

dV
.
dx
(4)

(b) Hence find the maximum volume of the box.
(4)
(c) Use calculus to justify that the volume that you found in part (b) is a maximum.
(2)
January 2011
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