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Advice to Candidates

You must ensure that your answers to parts of questions are clearly labelled.
You must show sufficient working to make your methods clear to the Examiner. 
Answers without working may not gain full credit.



1. The fourth term of a geometric series is 10 and the seventh term of the series is 80.

For this series, find

(a) the common ratio,
 (2)

(b) the first term,
(2)

(c) the sum of the first 20 terms, giving your answer to the nearest whole number.
 (2)
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2. The first term of a geometric series is 120. The sum to infinity of the series is 480.

(a) Show that the common ratio, r, is 
4

3
.

(3)

(b) Find, to 2 decimal places, the difference between the 5th and 6th terms.
(2)

(c) Calculate the sum of the first 7 terms.
(2)

The sum of the first n terms of the series is greater than 300.

(d) Calculate the smallest possible value of n.
(4)
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3. 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 
3

2
.

 (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)
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4. A geometric series has first term 5 and common ratio 
5

4
.

Calculate

(a) the 20th term of the series, to 3 decimal places,
(2)

(b) the sum to infinity of the series.
(2)

Given that the sum to k terms of the series is greater than 24.95,

(c) show that k > 8.0log

002.0log
,

(4)

(d) find the smallest possible value of k.
(1)
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5. A trading company made a profit of £50 000 in 2006 (Year 1).

A model for future trading predicts that profits will increase year by year in a geometric sequence
with common ratio r, r > 1. 

The model therefore predicts that in 2007 (Year 2) a profit of £50 000r will be made.

(a) Write down an expression for the predicted profit in Year n.
(1)

The model predicts that in Year n, the profit made will exceed £200 000.

(b) Show that n > 
rlog

4log
 + 1.

 (3)

Using the model with r = 1.09,

(c) find the year in which the profit made will first exceed £200 000,
(2)

(d) find the total of the profits that will be made by the company over the 10 years from 2006 to
2015 inclusive, giving your answer to the nearest £10 000.

(3)
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6. (a) A geometric series has first term  a and common ratio  r. Prove that the sum of the first  n
terms of the series is 

r

ra n

−
−

1

)1(
.

 (4)

Mr King will be paid a salary of £35 000 in the year 2005. Mr King’s contract promises a 4%
increase in salary every year, the first increase being given in 2006, so that his annual salaries
form a geometric sequence.

(b) Find, to the nearest £100, Mr King’s salary in the year 2008.
(2)

Mr King will receive a salary each year from 2005 until he retires at the end of 2024.

(c) Find, to the nearest £1000, the total amount of salary he will receive in the period from 2005
until he retires at the end of 2024.

 (4)
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7. A geometric series has first term a and common ratio r. The second term of the series is 4 and the
sum to infinity of the series is 25. 

(a) Show that 25r2 – 25r + 4 = 0.
(4)

(b) Find the two possible values of r.
(2)

(c) Find the corresponding two possible values of a.
(2)

(d) Show that the sum, Sn, of the first n terms of the series is given by

Sn = 25(1 – rn).
(1)

Given that r takes the larger of its two possible values,

(e) find the smallest value of n for which Sn exceeds 24.
 (2)
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8. 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)
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9. The second and fourth terms of a geometric series are 7.2 and 5.832 respectively.

The common ratio of the series is positive.

For this series, find

(a) the common ratio,  
(2)

(b) the first term,
(2)

(c) the sum of the first 50 terms, giving your answer to 3 decimal places,
(2)

(d) the difference between the sum to infinity and the sum of the first 50 terms, giving your
answer to 3 decimal places.

(2)
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10. A geometric series is a + ar + ar 2 + ...

(a) Prove that the sum of the first n terms of this series is given by

Sn = 
r

ra n

−
−

1

)1(
.

(4)

(b) Find  

∑
=

10

1

)2(100
k

k
.

(3)

(c) Find the sum to infinity of the geometric series

6

5
 + 

18

5
 + 

54

5
 + ...

(3)

(d) State the condition for an infinite geometric series with common ratio r to be convergent.
(1)
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