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Show your working.

Question 1 (4 marks)

Question 1 - Roots of a cubic
The roots of 223 — 322 + 4z — 5 =0 are o, B and 7.

a. Write down >_a, Y. aB and afy. [2]
b. Find Y. a? and explain what it tells you about the roots. [2]

Question 2 (4 marks)

Question 2 - Transformed roots

The roots of 3 — 222 + 3z — 4 = 0 are o, B, 7. Find a cubic equation with integer
coefficients whose roots are 3a — 1, 3 — 1 and 3y — 1. [4]

Question 3 (4 marks)

Question 3 - Standard sums

a. Show that Y (r® —7) = L(n — )n(n + 1)(n + 2). [3]
r=1
10

b. Evaluate Z(r —r(r+1).[1]

r=1

Question 4 (4 marks)

Question 4 - A Maclaurin series

a. Find the Maclaurin series of In(1 + 2z) up to the term in 23, and state the values
of x for which it is valid. [3]
b. Use your series with z = 0.1 to estimate In1.2, [1]
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Question 5 (4 marks)

Question 5 - Problem: a fading appeal

60
A charity appeal raises T(r— pounds (in thousands) in week r.

+1)
a. Use the method of differences to show that the total raised in the first n weeks is
60n

n+1
b. Explain why the total never reaches £60 000, and find the first week after which

the total exceeds £55 000. [2]

thousand pounds. [2]
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