
 1 The first five terms of an arithmetic sequence are

1         4         7         10         13

Write down an expression, in terms of n, for the nth term of this sequence.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(Total for Question 1 is 2 marks)
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2 � +HUH�DUH�WKH�ILUVW�VL[�WHUPV�RI�D�TXDGUDWLF�VHTXHQFH�

��� � � � �� � � � ��� � � � ��� � � � ��� � � � ��
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�  � 6�LV�D�JHRPHWULF�VHTXHQFH�

� �D�� *LYHQ�WKDW� � �x − � ����DQG� � �x + � �DUH�WKH�ILUVW�WKUHH�WHUPV�RI�6��ILQG�WKH�YDOXH�RI�x�
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4�  +HUH�DUH�WKH�ILUVW�ILYH�WHUPV�RI�D�VHTXHQFH�

�� � � � ��� � � � ��� � � � ��� � � � ��

� )LQG�DQ�H[SUHVVLRQ��LQ�WHUPV�RI�n��IRU�WKH�nWK�WHUP�RI�WKLV�VHTXHQFH�
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5�  7KH�nWK�WHUP�RI�D�VHTXHQFH�LV�JLYHQ�E\��an����bn��ZKHUH�a�DQG�b�DUH�LQWHJHUV�

� 7KH��QG�WHUP�RI�WKH�VHTXHQFH�LV�±�
� 7KH��WK�WHUP�RI�WKH�VHTXHQFH�LV���

� �D�� )LQG�WKH��WK�WHUP�RI�WKH�VHTXHQFH�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
���

� +HUH�DUH�WKH�ILUVW�ILYH�WHUPV�RI�D�GLIIHUHQW�TXDGUDWLF�VHTXHQFH�

�� � � � � � �� � � � � � �� � � � � � ��� � � � � � ��

� �E��)LQG�DQ�H[SUHVVLRQ��LQ�WHUPV�RI�n��IRU�WKH�nWK�WHUP�RI�WKLV�VHTXHQFH�

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ��
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�7RWDO�IRU�4XHVWLRQ�5�LV���PDUNV�
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6   Here are the first five terms of a quadratic sequence.

10        21        38        61        90

Find an expression, in terms of n, for the nth term of this sequence.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 6 is 3 marks)
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7  A hot air balloon is descending. 
The height of the balloon n minutes after it starts to descend is hn metres.

The height of the balloon (n +1) minutes after it starts to descend, hn + 1 metres, is given by

hn + 1 = K × hn + 20   where K is a constant.

The balloon starts to descend from a height of 1200 metres at 09 15 
At 09 16 the height of the balloon is 1040 metres.

Work out the height of the balloon at 09 18

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m

(Total for Question 7 is 4 marks)
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8 The first four terms of a Fibonacci sequence are

a             2a             3a             5a

The sum of the first five terms of this sequence is 228

Work out the value of a.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 8 is 3 marks)
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9 iiiAt the start of year n, the number of animals in a population is Pn 

At the start of the following year, the number of animals in the population is Pn + 1 where

Pn + 1 = kPn

At the start of 2017 the number of animals in the population was 4000 
At the start of 2019 the number of animals in the population was 3610

Find the value of the constant k.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 9 is 3 marks)
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�0� 7KH�QXPEHU�RI�DQLPDOV�LQ�D�SRSXODWLRQ�DW�WKH�VWDUW�RI�\HDU�t�LV�Pt
� 7KH�QXPEHU�RI�DQLPDOV�DW�WKH�VWDUW�RI�\HDU���LV����

� *LYHQ�WKDW�

� � � � � Pt������ �����Pt

�� ZRUN�RXW�WKH�QXPEHU�RI�DQLPDOV�DW�WKH�VWDUW�RI�\HDU��

�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�7RWDO�IRU�4XHVWLRQ��0�LV���PDUNV�

www.yesterdaysmathsexam.com

Autumn 2018 Paper 3 Q13



11iiiiThe nth term of a sequence is  2n2

The n n2

Show that there is onl\ one number that is in both of these sequences. 

(TRWDO IRU QXHVWLRQ 11 LV 3 PDUNV)

www.yesterdaysmathsexam.com

Autumn 2019 Paper 2 Q6



12 The number of rabbits on a farm at the end of month n is Pn 
The number of rabbits at the end of the ne[t month is given b\  Pn +1 = 1.2Pn

At the end of March there are 200 rabbits on the farm.

(a) Work out how man\ rabbits there will be on the farm at the end of June.

. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(b) Considering \our results in part (a), suggest what will happen to the number of
rabbits on the farm after a long time.

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(TRWDO IRU QXHVWLRQ 12 LV 4 PDUNV)
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13 Here are the first five terms of a sequence.

Find an e[pression, in terms of n, for the nth term of this sequence.

. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(TRWDO IRU QXHVWLRQ 13 LV 2 PDUNV)
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14 Here are the first five terms of a geometric sequence.

5       10      20 5       200      400 5

(a) Work out the next term of the sequence.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

The 4th term of a different geometric sequence is  
5 2

4

The 6th term of this sequence is  
5 2

8

Given that the terms of this sequence are all positive,

(b) work out the first term of this sequence.
You must show all your working.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

(Total for Question 14 is 5 marks)
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15 Here are the first five terms of an arithmetic sequence.

7      13      19      25      31

(a) Find an expression, in terms of n, for the nth term of this sequence.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

The nWK�WHUP�RI�D�GLIIHUHQW�VHTXHQFH�LV����í��n

� �E�� ,V�í���D�WHUP�RI�WKLV�VHTXHQFH"
  You must show how you get your answer.

(2)

(Total for Question 15 is 4 marks)
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16 The number of insects in a population at the start of the year n is Pn

The number of insects in the population at the start of year (n + 1) is Pn+1 where

Pn+1 = kPn

Given that k has a constant value of 1.13

(a) find out how many years it takes for the number of insects in the population to double.
You must show how you get your answer.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 The value of k actually increases year on year from its value of 1.13 in year 1 

� �E��+RZ�GRHV�WKLV�DIIHFW�\RXU�DQVZHU�WR�SDUW��D�"

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(Total for Question 16 is 3 marks)
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17 The profit made by a shop increases each year.

 The profit made by the shop in year n�LV��Pn

� *LYHQ�WKDW�WKH�SURILW�PDGH�E\�WKH�VKRS�LQ�WKH�QH[W�\HDU�LV��Pn ��� then

Pn ��� = aPn�������ZKHUH�a is a constant.

� 7KH�WDEOH�VKRZV�WKH�SURILW�PDGH�E\�WKH�VKRS�LQ������DQG�LQ�����

Year ���� ����

Profit ������� �������

� :RUN�RXW�WKH�SURILW�SUHGLFWHG�WR�EH�PDGH�E\�WKH�VKRS�LQ�����

�. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 17 is 4 marks)
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