
*5707588618*

Cambridge International Examinations
Cambridge International Advanced Level

FURTHER MATHEMATICS 9231/23

Paper 2 May/June 2014

3 hours

Additional Materials: Answer Booklet/Paper

Graph Paper

List of Formulae (MF10)

READ THESE INSTRUCTIONS FIRST

If you have been given an Answer Booklet, follow the instructions on the front cover of the Booklet.

Write your Centre number, candidate number and name on all the work you hand in.

Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

DO NOT WRITE IN ANY BARCODES.

Answer all the questions.

Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case of angles in

degrees, unless a different level of accuracy is specified in the question.

Where a numerical value is necessary, take the acceleration due to gravity to be 10 m s−2.

The use of a calculator is expected, where appropriate.

Results obtained solely from a graphic calculator, without supporting working or reasoning, will not receive

credit.

You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.

The number of marks is given in brackets [ ] at the end of each question or part question.

This document consists of 5 printed pages and 3 blank pages.

JC14 06_9231_23/RP

© UCLES 2014 [Turn over

PMTPMT



2

1 T���mall �m��t�������� ! a�d ! �a����ual �ad��a�d �a��ma���� ! a�d ! ! �����ct���ly� T��y

a��m����g ��a �t�a�g�t l�����t���am�d���c t�����a �m��t��������tal tabl�� T������d �� ! ��! a�d t������d �� ! �� �
�
! � ������ ! c�ll�d��d���ctly ��t������� ! � T��c����c���t �����t�tut���

b�t����t����������� �
�
�

(i) ����t�at t������d �� ! a�t��t��c�ll�������
! �� ! � �

� �! � � �
� � � �

(ii) G����t�at t��mag��tud���t���m�ul���x������c�d by ! du���g t��c�ll������� �
�
!! ���d t��

�alu��� ! � ���

2 A �a�t�cl� ! ��ma�� ! kg m������a�a�c ��a c��cl���t�c��t�� ! a�d �ad�u� ! m�t����At t�m� ! � �

t���a�t�cl���at t������t �At t�m� ��c��d��a�gl� � � ����t�at t���ad�al c�m�����t

��t��acc�l��at����� ! at t�m� ! ��c��d��a�mag��tud� �� ! ��� � ! �m � � � � �

F��d

(i) t���alu��� ! ����t��t�a�������c�m�����t ��t��acc�l��at����� ! �����t ��ual t������ ���

(ii) t��mag��tud���t�����ulta�t ���c�act��g �� ! ���� ! �
�

��
� � � � �

3 A �a�t�cl� ! ��ma�� ! ��attac��d t������d ��a l�g�t ���xt����bl��t���g ��l��gt� ! � T���t���

��d ��t���t���g ��attac��d t�a �x�d ����t ! � ����t���a�t�cl����a�g��g ����u�l�b��um���t�t��

�t���g ���t�cal��t ��g����a �������tal �m�ul�� ��mag��tud� ! � ����t���t���g mak��a�a�gl� �

��t�t��d����a�d ���t�cal at ! �t��t�������� ! �

(i) ����t�at ! �
!!! � !! �� � �c�� � �� � � �

(ii) It ��g����t�at ! � ! �
�! !! ������� ! ��a ����t���c���ta�t� Ju�t�� y��g y�u�a�������d��c��b�

t��m�t����� ! ���ac���t����ll����g ca����

(a) ! � ��

(b) ! � ��

���
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�

 �

 �

�

�

A u�����m ��d ! ! �a�ma�� ! a�d l��gt�� ! � T����d ���t�����u�l�b��um ��a �m��t���g ! ���t�

t����d ! ���t��g ��a ��ug��������t al �la��� T��d��ta�c� ! ! ��� ! a�d t��a�gl�b�t���� ! ! a�d

t���������tal �� ������c�� �
�
� A �a�t�cl���ma�� �

�
��attac��d t�t����d at ����d�ag�am��

F��d t�����mal ��act���at ! a�d d�duc�t�at ! ��
�
! � � � �

T��c����c���t �����ct���b�t����t����d a�d t���la���� � � ����t�at � �
� !

�� ! � � ! � ���

5

O

�
�
a

A B

CD

�a

�a

A u�����m ��cta�gula�lam��a ! ! ! ! � �� ���c� ! ! � � ! a�d ! ! � � ! � �a�ma�� ! � A u�����m

c��cula�lam��a �� �ad�u� �
�
! �a�ma�� �

�
! � T�� t�� lam��a�a�� �x�d t�g�t��� �� t�� �am��la��

��t�t����c��t���c���c�d��g at t������t ! ����d�ag�am�� A �a�t�cl� ! ��ma�� �
�
! ��attac��d at �

T���y�t�m ������t���tat�ab�ut a �x�d �m��t��������tal ax��t���ug� ! a�d ������d�cula�t�t��

�la�� ! ! ! ! � ����t�at t��m�m��t ������t�a ��t���y�t�m ab�ut t���ax���� ����
��

! ! � � ���

T���y�t�m ����l�a��d ���m ���t ��t� ! ! �������tal a�d ! b�l�� ! ! � F��d���t�����m ! �≥ !! ≤�t��

g��at��t a�gula�����d ��t���ub�� �u��t m�t����g����g t���alu��� ! c����ct t��d�c�mal �lac���

���
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6 Em�l�y���at a �a�t�cula�c�m�a�y �a��b����� �k��g �������u���ac�day����m �am t���m� T�

t�y t���duc�ab���c��t��c�m�a�y d�c�d��t���t ��duc����x��t�m��a�d all���m�l�y���t����k

t�����������u���ac�day at a�y t�m�b�t�����am a�d ��m�F��a �a�d�m �am�l������m�l�y����

t���umb�������u����ab���c���t��y�a�b����� a�d t��y�a�a�t��t����t��duct�������x��t�m�

a��g������t����ll����g tabl��

Em�l�y�� ! ! ! ! ! ! ! ! ! !
B����� �� �� �� �� �� � �

A�t�� �� �� ��� �� �� � �

���a �a���d �am�l� ! �t��t t�t��t�at t�������g���ca�c�l���l����t���t�����ulat���m�a��umb��

����u����ab���c��a�d�c��a��d���ll��� �g t����t��duct�������x��t�m�� ���

7 Jam��t�����a d��cu�����at�dly ��a�att�m�t t�ac�����a �ucc����ul t����� A t������c�u�t�d a�

�ucc����ul ��t��d��ta�c�ac�����d ��������m�t���� F���ac�t�����t�����bab�l�ty t�at Jam����

�ucc����ul �� �
�
���d����d��tly ��all �t���t������F��d t�����bab�l�ty t�at Jam��tak��

(i) �xactly �t�����t�ac�����t�����t �ucc����ul t����� ���

(ii) m���t�a��t�����t�ac�����t�����t �ucc����ul t����� ���

I���d��t��ual��y ���a c�m��t�t����a d��cu��t������mu�t t����������m�t�����t���at m��t ��x

att�m�t�� ����a �ucc����ul t������ac�����d����u�t���t�����a��tak���F��d t�����bab�l�ty t�at

Jam���ual�������t��c�m��t�t���� ���

C�l�� ��a��t���d��cu��t������� F���ac�t����� t�� ���bab�l�ty t�at �� ��ll ac�����a t���� ����

��m�t����� �
�
���d����d��tly ��all �t���t������ F��d t�����bab�l�ty t�at �xactly �����Jam��a�d

C�l���ual�������t��c�m��t�t���� ���

8 A �a�d�m �am�l��������tak�����m t��adult ���ul at�����a t���a�d cla�����d by ag��g��u�a�d

��������d ty����ca��T�����ult�a� �g������t����ll����g tabl��

Hatc�back E�tat� C�����t�bl�

��d����y�a�� �� �� ��

B�t������a�d ��y�a�� �� �� �

O�����y�a�� �� �� ��

T��t�at t������g���ca�c�l���l����t������ �����d ty����ca�����d��� �d��t ��ag��g��u�� ���

9 T��c��t��u�u��a�d�m �a��abl� ! �a�d��t��but����u�ct���F g����by

F� � �

� � � ��

�
�
! �

�
�

� ! � ���

� � ���

F��d t���alu��� ! ������c�P �! � ! � � ���� ���

T���a�d�m �a��abl� ! ��d����d by ! � �l� ! � F��d t��d��t��but����u�ct����� ! � � � �

F��d t�����bab�l�ty d����ty �u�ct����� ! a�d �k�tc��t�g�a��� ���
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10 T��l��gt����a �a�d�m �am�l�����g�t �����a c�� ta�����c���a��m�a�u��d���cm�a���ll����

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

A��um��g t�at l��gt��a� ����mally d��t��but�d�

(i) t��t�at t�������g���ca�c�l���l����t���t�����ulat���m�a�l��gt��������t������c�����

g��at��t�a�����cm� ���

(ii) calculat�a ���c���d��c���t���al ���t�� ���ulat���m�a�l��gt��������t������c���� ���

11 A�������ly one ��t����ll����g t��alt���at�����

EITHE 

A �a�t�cl� ! ��ma�� ! ���u����d�d ���m a �x�d ����t by a l� g�t �la�t�c �t���g ���atu�al l��gt� ! �
a�d �a�g�����u�l�b��um� T���a�t�cl����ull�d ���t�cally d���t�a ����t��������t��l��gt���t��

�t���g �� ��
�
! � T���a�t�cl�����l�a��d ���m ���t ��t�� �����t���a�d ��ac����t�g��at��t ���g�t ����

t��l��gt���t���t���g �� ��
�
! �

(i) ����t�at t��m�dulu����la�t�c�ty ��t���t���g �� �
�
!! � � � �

(ii) ���� t�at ! m���� �� ��m�l� �a�m���c m�t��� ab�ut t�� ��u�l�b��um ����t��� a�d �tat� t��

�����d ��t��m�t���� ���

(iii) F��d t��t�m�a�t����l�a������t������d �� ! �����t ��ual t��al����t�max�mum �alu�� ���

O 

F��a �a�d�m �am�l������b��� �at�������a������alu�� �! � ! ��t����uat�����t����g�������l���

�� ! �� ! a�d t����uat�����t����g�������l����� ! �� ! a��! � !! � ��� a�d ! � !! � !
�����ct���ly� ����� ! � ! a�d ! a��c���ta�t�� T�� ���duct m�m��t c ����lat��� c����c���t ��� t��

�am�l�������

(i) T��t�at t������g���ca�c�l���l����t���t���������d��c�������t���c����lat���b�t����t��

�a��abl��� ���

(ii) G����t�at ! � ! � ������d t���alu���� ! a�d ! � � � �

(iii) G����t�at t���um ��t�� ! ��alu����t���am�l�data �������d t���alu��� ! a�d �k�tc�t��

t����g�������l������t���am�d�ag�am� ���

F���ac��� t�� �� �a��� �� �alu���� �! � ! � �� t�� �am�l��a��t��� �a��abl� � ��c����d���d� �����

� � ! �

(iv) �tat�t��c����c���t �� ! ��t����uat�����t����g�������l����� � �� ! a�d ��d t���alu���t��

���duct m�m��t c����lat���c����c���t b�t���� ! a�d � ��u�t��y��g y�u�a������ ���

© UCLES 2014 9231/23/M/J/14

P TPMT



6

B A  PAGE

© UCLES 2014 9231/23/M/J/14

P TPMT



7

B A  PAGE

© UCLES 2014 9231/23/M/J/14

P TPMT



8

B A  PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable

effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will

be pleased to make amends at the earliest possible opportunity.

Cambridge International Examinations is part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local

Examinations Syndicate (UCLES), which is itself a department of the University of Cambridge.

© UCLES 2014 9231/23/M/J/14

P TPMT




