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General Introduction 

7KHUH�DUH�WKUHH�VSHFLILFDWLRQV�IRU�67(3��RQH�IRU�0DWKHPDWLFV�1��RQH�IRU�0DWKHPDWLFV�2�DQG�RQH�IRU�
0DWKHPDWLFV�3��

7KH�WKUHH�VSHFLILFDWLRQV�KDYH�EHHQ�ZULWWHQ�WR�IROORZ��LQ�WKH�ZD\V�VHW�RXW�EHORZ��WKH�FRQWHQW�RI�WKH�
'HSDUWPHQW�IRU�(GXFDWLRQ¶V�$�OHYHO�0DWKHPDWLFV1�DQG�WKH�3XUH�FRQWHQW�RI�$6�DQG�$�OHYHO�)XUWKHU�
0DWKHPDWLFV2�VSHFLILFDWLRQV��KRZHYHU�VRPH�WRSLFV�KDYH�EHHQ�UHPRYHG�DQG�VRPH�DGGLWLRQDO�WRSLFV�
KDYH�EHHQ�LQFOXGHG��,Q�WKH�FDVH�RI�0DWKHPDWLFV�2�DQG�0DWKHPDWLFV�3��DGGLWLRQDO�VHFWLRQV�KDYH�EHHQ�
LQFOXGHG�RXWOLQLQJ�ZKLFK�3UREDELOLW\��6WDWLVWLFV�DQG�0HFKDQLFV�WRSLFV�PLJKW�EH�WHVWHG��:KLOVW�PRVW�
TXHVWLRQV�ZLOO�EH�VHW�RQ�DUHDV�PHQWLRQHG�LQ�WKH�UHVSHFWLYH�VSHFLILFDWLRQ��TXHVWLRQV�PD\�DOVR�EH�VHW�RQ�
DUHDV�WKDW�DUH�QRW�H[SOLFLWO\�PHQWLRQHG��ZKHQ�WKLV�LV�WKH�FDVH��DSSURSULDWH�JXLGDQFH�ZLOO�EH�JLYHQ�LQ�WKH�
TXHVWLRQ��

 
�

 
Pure 

 

 
Mechanics 

 
Probability/ 
Statistics 

 

 
Notes 

�
Mathematics 1 

�
3XUH�FRQWHQW�RI�$�OHYHO�
0DWKHPDWLFV�ZLWK�
VRPH�PRGLILFDWLRQV3�
DQG�DGGLWLRQV��

�
0HFKDQLFV�FRQWHQW�RI�
$�OHYHO�0DWKHPDWLFV�
ZLWK�VRPH�
PRGLILFDWLRQV3�DQG�
DGGLWLRQV��
�
$VVXPHG��3XUH�
FRQWHQW�RI�
0DWKHPDWLFV�1��
�

�
3UREDELOLW\�6WDWLVWLFV�
FRQWHQW�RI�$�OHYHO�
0DWKHPDWLFV�ZLWK�
VRPH�PRGLILFDWLRQV3�
DQG�DGGLWLRQV��
�
$VVXPHG��3XUH�
FRQWHQW�RI�
0DWKHPDWLFV�1��
�

�
$GGLWLRQV�DUH�
LQGLFDWHG�LQ�WKH�
VSHFLILFDWLRQ�E\�
bold italics� 
�

�
Mathematics 2 

�
7KH�SUHVFULEHG�3XUH�
FRQWHQW�RI�$6�)XUWKHU�
0DWKHPDWLFV�ZLWK�
VRPH�PRGLILFDWLRQV3�
DQG�DGGLWLRQV��
�
$VVXPHG��3XUH�
FRQWHQW�RI�
0DWKHPDWLFV�1��
�

�
$GGLWLRQDO�WRSLFV�DV�
RXWOLQHG��
�
$VVXPHG��3XUH�DQG�
0HFKDQLFV�FRQWHQW�RI�
0DWKHPDWLFV�1��
3XUH�FRQWHQW�RI�
0DWKHPDWLFV�2��

�
$GGLWLRQDO�WRSLFV�DV�
RXWOLQHG��
�
$VVXPHG��3XUH�DQG�
3UREDELOLW\�6WDWLVWLFV�
FRQWHQW�RI�
0DWKHPDWLFV�1��
3XUH�FRQWHQW�RI�
0DWKHPDWLFV�2��

�
$GGLWLRQV�DUH�
LQGLFDWHG�LQ�WKH�
VSHFLILFDWLRQ�E\�
bold italics��
�
�

�
Mathematics 3 

�
7KH�SUHVFULEHG�3XUH�
FRQWHQW�RI�$�OHYHO�
)XUWKHU�0DWKHPDWLFV�
ZLWK�VRPH�
PRGLILFDWLRQV3�DQG�
DGGLWLRQV��
�
$VVXPHG���
3XUH�FRQWHQW�RI�
0DWKHPDWLFV�1�DQG�2��
�

�
$GGLWLRQDO�WRSLFV�DV�
RXWOLQHG��
�
$VVXPHG���
0HFKDQLFV�FRQWHQW�RI�
0DWKHPDWLFV�1�DQG�2��
3XUH�FRQWHQW�RI�
0DWKHPDWLFV�1��2��3��

�
$GGLWLRQDO�WRSLFV�DV�
RXWOLQHG��
�
$VVXPHG��
3UREDELOLW\�6WDWLVWLFV�
FRQWHQW�RI��
0DWKHPDWLFV�1�DQG�2��
3XUH�FRQWHQW�RI�
0DWKHPDWLFV�1��2��3��

�
$GGLWLRQV�DUH�
LQGLFDWHG�LQ�WKH�
VSHFLILFDWLRQ�E\�
bold italics��
�
�

 

                                                            
1 https://www.gov.uk/government/publications/gce-as-and-a-level-mathematics 
 
2 https://www.gov.uk/government/publications/gce-as-and-a-level-further-mathematics 
 
3 $�IHZ�WRSLFV�KDYH�EHHQ�UHPRYHG�DQG��RFFDVLRQDOO\��ZRUGLQJ�IURP�WKH�'I(�GRFXPHQW�KDV�EHHQ�PRGLILHG�IRU����
FODULW\�� 
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Format of the papers 
0DWKHPDWLFV�1�ZLOO�EH�D�3�KRXU�SDSHU�GLYLGHG�LQWR�WZR�VHFWLRQV���

7KH�SDSHU�ZLOO�FRPSULVH�11�TXHVWLRQV��

�
6HFWLRQ�$��3XUH�0DWKHPDWLFV�� HLJKW�TXHVWLRQV�

�
6HFWLRQ�%��0HFKDQLFV��DQG�3UREDELOLW\�6WDWLVWLFV�� WKUHH�TXHVWLRQV��

ZLWK�DW�OHDVW�RQH�RQ�
0HFKDQLFV�DQG�DW�
OHDVW�RQH�RQ�
3UREDELOLW\�6WDWLVWLFV�

�

�

0DWKHPDWLFV�2�DQG�0DWKHPDWLFV�3�ZLOO�HDFK�EH�D�3�KRXU�SDSHU�GLYLGHG�LQWR�WKUHH�VHFWLRQV���

(DFK�SDSHU�ZLOO�FRPSULVH�12�TXHVWLRQV��

�
6HFWLRQ�$��3XUH�0DWKHPDWLFV�� HLJKW�TXHVWLRQV�
6HFWLRQ�%��0HFKDQLFV�� WZR�TXHVWLRQV�
6HFWLRQ�&��3UREDELOLW\�6WDWLVWLFV�� WZR�TXHVWLRQV�

�
�
(DFK�TXHVWLRQ�ZLOO�KDYH�WKH�VDPH�PD[LPXP�PDUN�RI�20��,Q�HDFK�SDSHU��FDQGLGDWHV�ZLOO�EH�DVVHVVHG�
RQ�WKH�VL[�TXHVWLRQV�EHVW�DQVZHUHG��QR�UHVWULFWLRQ�ZLOO�EH�SODFHG�RQ�WKH�QXPEHU�RI�TXHVWLRQV�WKDW�
PD\�EH�DWWHPSWHG�IURP�DQ\�VHFWLRQ���

�
7KH�PDUNLQJ�VFKHPH�IRU�HDFK�TXHVWLRQ�ZLOO�EH�GHVLJQHG�WR�UHZDUG�FDQGLGDWHV�ZKR�PDNH�JRRG�
SURJUHVV�WRZDUGV�D�FRPSOHWH�VROXWLRQ��,Q�VRPH�TXHVWLRQV�D�PHWKRG�ZLOO�EH�VSHFLILHG��RWKHUZLVH��DQ\�
FRUUHFW�DQG�DSSURSULDWHO\�MXVWLILHG�VROXWLRQ�ZLOO�UHFHLYH�IXOO�PDUNV�ZKDWHYHU�WKH�PHWKRG�XVHG��
�

&DQGLGDWHV¶�VROXWLRQV�PXVW�EH�FOHDU��ORJLFDO�DQG�OHJLEOH��PDUNV�PD\�EH�ORVW�LI�H[DPLQHUV�DUH�XQDEOH�WR�
IROORZ�D�FDQGLGDWH¶V�ZRUNLQJ��
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Specifications 
 
7KHVH�VSHFLILFDWLRQV�DUH�IRU�WKH�JXLGDQFH�RI�ERWK�H[DPLQHUV�DQG�FDQGLGDWHV��7KH�IROORZLQJ�SRLQWV�
VKRXOG�EH�QRWHG��

1�� :KLOVW�PRVW�TXHVWLRQV�ZLOO�EH�VHW�RQ�WRSLFV�PHQWLRQHG�LQ�WKH�VSHFLILFDWLRQV��TXHVWLRQV�PD\�DOVR�
EH�VHW�RQ�DUHDV�WKDW�DUH�QRW�H[SOLFLWO\�PHQWLRQHG��RU�LQ�ZD\V�WKDW�H[WHQG�WRSLFV�WKDW�DUH�
PHQWLRQHG��ZKHQ�VXFK�TXHVWLRQV�DUH�VHW��FDQGLGDWHV�ZLOO�EH�JLYHQ�DSSURSULDWH�JXLGDQFH�LQ�WKH�
TXHVWLRQ���
�

2�� ,QGLYLGXDO�TXHVWLRQV�ZLOO�RIWHQ�UHTXLUH�NQRZOHGJH�RI�VHYHUDO�GLIIHUHQW�VSHFLILFDWLRQ�WRSLFV��
�
3�� 4XHVWLRQV�PD\�WHVW�D�FDQGLGDWH¶V�DELOLW\�WR�DSSO\�PDWKHPDWLFDO�NQRZOHGJH�IURP�WKH�

VSHFLILFDWLRQV�LQ�XQIDPLOLDU�ZD\V��
�

4�� 4XHVWLRQV�PD\�EH�VHW�WKDW�UHTXLUH�NQRZOHGJH�RI�WRSLFV�IURP�WKH�KLJKHU�WLHU�*&6(�
0DWKHPDWLFV�4�

�
5�� 6ROXWLRQV�ZLOO�IUHTXHQWO\�UHTXLUH�LQVLJKW��LQJHQXLW\��SHUVLVWHQFH��DQG�WKH�DELOLW\�WR�ZRUN�WKURXJK�

VXEVWDQWLDO�VHTXHQFHV�RI�DOJHEUDLF�PDQLSXODWLRQ��
�
6�� ([DPLQHUV�ZLOO�DLP�WR�VHW�TXHVWLRQV�RQ�D�ZLGH�UDQJH�RI�WRSLFV��EXW�LW�LV�QRW�JXDUDQWHHG�WKDW�

HYHU\�WRSLF�ZLOO�EH�H[DPLQHG�HYHU\�\HDU��
�

7�� 7KH�3XUH�VHFWLRQV�RI�HDFK�VSHFLILFDWLRQ�DVVXPH�NQRZOHGJH�RI�WKH�IXOO�3XUH�FRQWHQW�RI�DOO�
SUHFHGLQJ�VSHFLILFDWLRQV���
�

8�� 7KH�0HFKDQLFV�DQG�3UREDELOLW\�6WDWLVWLFV�VHFWLRQV�RI�HDFK�VSHFLILFDWLRQ�DVVXPH�NQRZOHGJH�RI�
WKH�DSSURSULDWH�3XUH�0DWKHPDWLFV�IRU�WKDW�VSHFLILFDWLRQ��DQG�RI�WKH�IXOO�3XUH�FRQWHQW�RI�DOO�
SUHFHGLQJ�VSHFLILFDWLRQV��,Q�DGGLWLRQ��HDFK�0HFKDQLFV�VHFWLRQ�DVVXPHV�NQRZOHGJH�RI�WKH�
0HFKDQLFV�VHFWLRQV�RI�SUHFHGLQJ�VSHFLILFDWLRQV��DQG�VLPLODUO\�IRU�3UREDELOLW\�6WDWLVWLFV�
VHFWLRQV���
�

9�� Bold italics�DUH�XVHG�WR�LQGLFDWH�DGGLWLRQDO�WRSLFV�WKDW�GR�QRW�IDOO�XQGHU�WKH�FRPSXOVRU\�
FRQWHQW�VHW�RXW�LQ�WKH�UHOHYDQW�JRYHUQPHQW�GRFXPHQW��)RU�0DWKHPDWLFV�2�DQG�0DWKHPDWLFV�3�
WKLV�LQFOXGHV�DOO�DGGLWLRQDO�WRSLFV�LQ�WKH�0HFKDQLFV�DQG�3UREDELOLW\�6WDWLVWLFV�VHFWLRQV���
�
�

Formulae booklets and calculators 
 

&DQGLGDWHV�ZLOO�QRW�EH�LVVXHG�ZLWK�D�IRUPXODH�ERRN��)RUPXODH�WKDW�FDQGLGDWHV�DUH�H[SHFWHG�WR�NQRZ�
DUH�OLVWHG�LQ�WKH�DSSHQGL[�WR�WKLV�GRFXPHQW��2WKHU�IRUPXODH�ZLOO�EH�JLYHQ�LQ�LQGLYLGXDO�TXHVWLRQV��
VKRXOG�WKH\�EH�UHTXLUHG��
�
7KH�UHTXLUHG�IRUPXODH�IRU�67(3�H[WHQG�EH\RQG�WKRVH�UHTXLUHG�IRU�WKH�FRUUHVSRQGLQJ�$�OHYHOV��
�
&DOFXODWRUV�DUH�QRW�SHUPLWWHG��RU�UHTXLUHG���
�
%LOLQJXDO�GLFWLRQDULHV�PD\�EH�XVHG���
                                                            
4 
KWWSV���DVVHWV�SXEOLVKLQJ�VHUYLFH�JRY�XN�JRYHUQPHQW�XSORDGV�V\VWHP�XSORDGV�DWWDFKPHQWBGDWD�ILOH�254441�*&6
(BPDWKHPDWLFVBVXEMHFWBFRQWHQWBDQGBDVVHVVPHQWBREMHFWLYHV�SGI 
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MATHEMATICS 1�
�

Section A: Pure Mathematics 

� Content 
�

  
Proof  
� 8QGHUVWDQG�DQG�XVH�WKH�VWUXFWXUH�RI�PDWKHPDWLFDO�SURRI��

SURFHHGLQJ�IURP�JLYHQ�DVVXPSWLRQV�WKURXJK�D�VHULHV�RI�ORJLFDO�
VWHSV�WR�D�FRQFOXVLRQ��XVH�PHWKRGV�RI�SURRI��LQFOXGLQJ�SURRI�E\�
GHGXFWLRQ��SURRI�E\�H[KDXVWLRQ��proof by induction��

Understand and use the terms ‘necessary and sufficient’ 
and ‘if and only if’. 

'LVSURRI�E\�FRXQWHU�H[DPSOH��

3URRI�E\�FRQWUDGLFWLRQ��LQFOXGLQJ�SURRI�RI�WKH�LUUDWLRQDOLW\�RI�
√2	DQG�WKH�LQILQLW\�RI�SULPHV��DQG�DSSOLFDWLRQ�WR�XQIDPLOLDU�SURRIV���

�

Algebra and functions� �

� Know��XQGHUVWDQG�DQG�XVH�WKH�ODZV�RI�LQGLFHV�IRU�DOO�UDWLRQDO�
H[SRQHQWV��

� 8VH�DQG�PDQLSXODWH�VXUGV��LQFOXGLQJ�UDWLRQDOLVLQJ�WKH�
GHQRPLQDWRU��

� :RUN�ZLWK�TXDGUDWLF�IXQFWLRQV�DQG�WKHLU�JUDSKV��WKH�GLVFULPLQDQW�
RI�D�TXDGUDWLF�IXQFWLRQ��LQFOXGLQJ�WKH�FRQGLWLRQV�IRU�UHDO�DQG�
UHSHDWHG�URRWV��FRPSOHWLQJ�WKH�VTXDUH��VROXWLRQ�RI�TXDGUDWLF�
HTXDWLRQV�LQFOXGLQJ�VROYLQJ�TXDGUDWLF�HTXDWLRQV�LQ�D�IXQFWLRQ�RI�
WKH�XQNQRZQ��

� 6ROYH�VLPXOWDQHRXV�HTXDWLRQV�LQ�WZR��or more��YDULDEOHV�E\�
HOLPLQDWLRQ�DQG�E\�VXEVWLWXWLRQ��LQFOXGLQJ��for example��RQH�OLQHDU�
DQG�RQH�TXDGUDWLF�HTXDWLRQ��

� 6ROYH�OLQHDU�DQG�TXDGUDWLF�LQHTXDOLWLHV�LQ�D�VLQJOH�YDULDEOH�DQG�
LQWHUSUHW�VXFK�LQHTXDOLWLHV�JUDSKLFDOO\��LQFOXGLQJ�LQHTXDOLWLHV�ZLWK�
EUDFNHWV�DQG�IUDFWLRQV��

([SUHVV�VROXWLRQV�WKURXJK�FRUUHFW�XVH�RI�µDQG¶�DQG�µRU¶��RU�WKURXJK�
VHW�QRWDWLRQ��

5HSUHVHQW�OLQHDU�DQG�TXDGUDWLF�LQHTXDOLWLHV�VXFK�DVݕ� > ݔ + 1�DQG�
ݕ > 2ݔܽ + ݔܾ + ܿ�JUDSKLFDOO\��

Solve inequalities and interpret them graphically; including, 
but not limited to, those involving rational algebraic 
expressions (e.g.,			 ૚

࢞ିࢇ
> ࢞

࢈ି࢞
		), trigonometric functions, 

exponential functions, and the modulus function. 

�
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�
�

0DQLSXODWH�SRO\QRPLDOV�DOJHEUDLFDOO\��LQFOXGLQJ�H[SDQGLQJ�
EUDFNHWV�DQG�FROOHFWLQJ�OLNH�WHUPV��IDFWRULVDWLRQ��DQG�VLPSOH�
DOJHEUDLF�GLYLVLRQ��XVH�RI�WKH�IDFWRU�WKHRUHP�and the 
remainder theorem; use of equating coefficients in 
identities.�

Know, understand and use the relationship between the roots 
and coefficients of quadratic equations. 

6LPSOLI\�UDWLRQDO�H[SUHVVLRQV�LQFOXGLQJ�E\�IDFWRULVLQJ�DQG�
FDQFHOOLQJ��DQG�DOJHEUDLF�GLYLVLRQ��E\�OLQHDU�and higher degree 
H[SUHVVLRQV���

� 8QGHUVWDQG�DQG�XVH�JUDSKV�RI�IXQFWLRQV��VNHWFK�FXUYHV�GHILQHG�
E\�VLPSOH�HTXDWLRQV�LQFOXGLQJ�SRO\QRPLDOV��WKH�PRGXOXV�RI�OLQHDU�
and other��IXQFWLRQVݕ�� = ௔

௫	
		DQGݕ� = ௔

௫మ	
�and other rational 

functions such as ࢟ = ࢞
૛(ࢇି࢞)

		�LQFOXGLQJ�WKHLU�YHUWLFDO�DQG�

KRUL]RQWDO�DV\PSWRWHV���behaviour as ࢞ → ±∞��LQWHUSUHW�WKH�
DOJHEUDLF�VROXWLRQ�RI�HTXDWLRQV�JUDSKLFDOO\��XVH�LQWHUVHFWLRQ�
SRLQWV�RI�JUDSKV�WR�VROYH�HTXDWLRQV��

8QGHUVWDQG�DQG�XVH�SURSRUWLRQDO�UHODWLRQVKLSV�DQG�WKHLU�JUDSKV��

� 8QGHUVWDQG�DQG�XVH�FRPSRVLWH�IXQFWLRQV��LQYHUVH�IXQFWLRQV�DQG�
WKHLU�JUDSKV��

� 8QGHUVWDQG�WKH�HIIHFW�RI�VLPSOH�WUDQVIRUPDWLRQV�RQ�WKH�JUDSK�RI�
	ݕ = f(ݔ) LQFOXGLQJ�VNHWFKLQJ�DVVRFLDWHG�JUDSKV��
	ݕ = ܽf(ݔ)�  ݕ = f(ݔ) + ݕ  �ܽ = f(ݔ + ݕ  �(ܽ = f(ܽݔ)��DQG�
FRPELQDWLRQV�RI�WKHVH�WUDQVIRUPDWLRQV��

� 'HFRPSRVH�UDWLRQDO�IXQFWLRQV�LQWR�SDUWLDO�IUDFWLRQV��GHQRPLQDWRUV�
QRW�PRUH�FRPSOLFDWHG�WKDQ�VTXDUHG�OLQHDU�WHUPV�DQG�ZLWK�QR�
PRUH�WKDQ�WKUHH�WHUPV��QXPHUDWRUV�FRQVWDQW�RU�OLQHDU���

 Understand what is meant by the limit of a function ܎(࢞) as ࢞ 
tends to a specific value at which the function is undefined, 
including	the notation		࢞	 → ∞, and be able to find such limits 
in simple cases. 
 

� 8VH�IXQFWLRQV�LQ�PRGHOOLQJ��LQFOXGLQJ�FRQVLGHUDWLRQ�RI�OLPLWDWLRQV�
DQG�UHILQHPHQWV�RI�WKH�PRGHOV��

� �

�

� �
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Coordinate geometry 
in the (࢞, ࢟) plane  
 
� Know��XQGHUVWDQG�DQG�XVH�WKH�HTXDWLRQ�RI�D�VWUDLJKW�OLQH��

LQFOXGLQJ�WKH�IRUPVݕ�� − 1ݕ = ݉( ݔ − 1ݔ ) DQG�ܽݔ + ݕܾ + ܿ = 0��
JUDGLHQW�FRQGLWLRQV�IRU�WZR�VWUDLJKW�OLQHV�WR�EH�SDUDOOHO�RU�
SHUSHQGLFXODU��

%H�DEOH�WR�XVH�VWUDLJKW�OLQH�PRGHOV�LQ�D�YDULHW\�RI�FRQWH[WV��

� Know��XQGHUVWDQG�DQG�XVH�WKH�FRRUGLQDWH�JHRPHWU\�RI�WKH�FLUFOH�
LQFOXGLQJ�XVLQJ�WKH�HTXDWLRQ�RI�D�FLUFOH�LQ�WKH�IRUP�����������������������
ݔ	) − ܽ	)ଶ + ݕ	) − ܾ	)ଶ = �ଶݎ FRPSOHWLQJ�WKH�VTXDUH�WR�ILQG�WKH�
FHQWUH�DQG�UDGLXV�RI�D�FLUFOH��know, understand�DQG�XVH�EDVLF�
FLUFOH�WKHRUHPV� 

•� The angle subtended by an arc at the centre is twice the 
angle it subtends at the circumference��

•� 7KH�DQJOH�RQ�WKH�FLUFXPIHUHQFH�VXEWHQGHG�E\�D�GLDPHWHU�LV�
D�ULJKW�DQJOH��

•� Two angles subtended by a chord in the same segment 
are equal. 

•� $�UDGLXV�RU�GLDPHWHU�ELVHFWV�D�FKRUG�LI�DQG�RQO\�LI�LW�LV�
SHUSHQGLFXODU�WR�WKH�FKRUG��

•� )RU�D�SRLQW�3�RQ�WKH�FLUFXPIHUHQFH��WKH�UDGLXV�RU�GLDPHWHU�
WKURXJK�3�LV�SHUSHQGLFXODU�WR�WKH�WDQJHQW�DW�3��

•� For a point P on the circumference, the angle between 
the tangent and a chord through P equals the angle 
subtended by the chord in the alternate segment. 

•� Opposite angles of a cyclic quadrilateral are 
supplementary. 

�

� 8QGHUVWDQG�DQG�XVH�WKH�SDUDPHWULF�HTXDWLRQV�RI�FXUYHV�DQG�
FRQYHUVLRQ�EHWZHHQ�&DUWHVLDQ�DQG�SDUDPHWULF�IRUPV��

� 8VH�SDUDPHWULF�HTXDWLRQV�LQ�PRGHOOLQJ�LQ�D�YDULHW\�RI�FRQWH[WV��

�

� �
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Sequences and series� �

� Know��XQGHUVWDQG�DQG�XVH�WKH�ELQRPLDO�H[SDQVLRQ�RI�
(ܽ + ݊(ݔܾ IRU�SRVLWLYH�LQWHJHU�݊��WKH�QRWDWLRQV�݊!�DQG�݊ݎܥ �and  

ቀ࢘࢔ቁ	and nCr��and their algebraic definitions� OLQN�WR�ELQRPLDO�
SUREDELOLWLHV���

([WHQG�WKH�ELQRPLDO�H[SDQVLRQ�RI�(ܽ + ��WR�DQ\�UDWLRQDO�݊	݊(ݔܾ
LQFOXGLQJ�LWV�XVH�IRU�DSSUR[LPDWLRQ��EH�DZDUH�WKDW�WKH�H[SDQVLRQ�LV�
YDOLG��converges��IRU�ቚ௕௫

௔
ቚ < 1��SURRI�QRW�UHTXLUHG����

Use ࢔! and nCr in the context of permutations and 
combinations.  

� :RUN�ZLWK�VHTXHQFHV�LQFOXGLQJ�WKRVH�JLYHQ�E\�D�IRUPXOD�IRU�WKH�݊WK 
WHUP�DQG�WKRVH�JHQHUDWHG�E\�D�VLPSOH�UHODWLRQV�RI�WKH�
IRUP 1+݊ݔ = f(݊ݔ), or ࢞࢔ା૚ = ,࢔࢞)܎ �(૚ି࢔࢞�LQFUHDVLQJ�VHTXHQFHV��
GHFUHDVLQJ�VHTXHQFHV��SHULRGLF�VHTXHQFHV��

� 8QGHUVWDQG�DQG�XVH�VLJPD�QRWDWLRQ�IRU�VXPV�RI�VHULHV��

� 8QGHUVWDQG�DQG�ZRUN�ZLWK�DULWKPHWLF�VHTXHQFHV�DQG�VHULHV��
LQFOXGLQJ�knowledge of�WKH�IRUPXODH�IRU�݊WK�WHUP�DQG�WKH�VXP�WR�
݊ WHUPV��

� 8QGHUVWDQG�DQG�ZRUN�ZLWK�JHRPHWULF�VHTXHQFHV�DQG�VHULHV�
LQFOXGLQJ�knowledge of�WKH�IRUPXODH�IRU�WKH�݊WK�WHUP�DQG�WKH�
VXP�RI�D�ILQLWH�JHRPHWULF�VHULHV��WKH�VXP�WR�LQILQLW\�RI�D�
FRQYHUJHQW�JHRPHWULF�VHULHV��LQFOXGLQJ�WKH�XVH�RI	|ݎ| < 1���

� Understand what is meant by the limit of a sequence, 
including the notation ࢞࢔ → ࢇ as ࢔ →∞, and be able to find 
such a limit in simple cases.�

� 8VH�VHTXHQFHV�DQG�VHULHV�LQ�PRGHOOLQJ��

�

� �
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Trigonometry� �

� Know��XQGHUVWDQG�DQG�XVH�WKH�GHILQLWLRQV�RI�VLQH��FRVLQH��DQG�
WDQJHQW�IRU�DOO�DUJXPHQWV��WKH�VLQH�DQG�FRVLQH�UXOHV��WKH�DUHD�RI�
D�WULDQJOH�LQ�WKH�IRUP�ଵ

ଶ
ܾܽ sin �.ܥ

:RUN�ZLWK�UDGLDQ�PHDVXUH��LQFOXGLQJ�XVH�IRU�DUF�OHQJWK�DQG�DUHD�RI�
VHFWRU��

� Know��XQGHUVWDQG�DQG�XVH�WKH�VWDQGDUG�VPDOO�DQJOH�
DSSUR[LPDWLRQV�RI�sin ��cosߠ ��DQG�tanߠ ߠ ��

sin ߠ ≈ cos �ߠ ߠ ≈ 1 − 2ߠ

2 �  tan ߠ ≈ ߠ  ZKHUH ����LV�LQ�UDGLDQVߠ

� 8QGHUVWDQG�DQG�XVH�WKH�VLQH��FRVLQH��DQG�WDQJHQW�IXQFWLRQV��WKHLU�
JUDSKV��V\PPHWULHV��DQG�SHULRGLFLW\��

.QRZ�DQG�XVH�H[DFW�YDOXHV�RI�sin �DQG�cosߠ ��IRUߠ

ߠ = 0��
S
6
	��S
4
	��S
3
��
S
2
��π��DQG�LQWHJHU�PXOWLSOHV���

.QRZ�DQG�XVH�H[DFW�YDOXHV�RI�tan ��IRU	ߠ

ߠ = 0��
S
6
��
S
4
��
S
3
��π DQG��DSSURSULDWH��LQWHJHU�PXOWLSOHV��

� Know��XQGHUVWDQG�DQG�XVH�WKH�GHILQLWLRQV�RI�sec��cosec��DQG�cot�
DQG�RI sin�1��cos-1��DQG�tan-1��WKHLU�UHODWLRQVKLSV�WR�sin��cos��DQG�
tan��XQGHUVWDQG�WKHLU�JUDSKV��WKHLU�UDQJHV�DQG�GRPDLQV��

� Know��XQGHUVWDQG�DQG�XVH�tan ߠ = ୱ୧୬ఏ
ୡ୭ୱఏ

���

Know��XQGHUVWDQG�DQG�XVH�sinଶ ߠ + cosଶ ߠ = 1���

secଶ ߠ = 1 + tanଶ ��DQG�cosecଶߠ ߠ = 1 + cotଶ ��������������������.ߠ

� Know��XQGHUVWDQG�DQG�XVH�GRXEOH�DQJOH�IRUPXODH��XVH�RI�
IRUPXODH�IRU�sin(ܣ ± ܣ)��cos(ܤ ± �(ܤ DQG�tan(ܣ ± �(ܤ�XQGHUVWDQG�
JHRPHWULFDO�SURRIV�RI�WKHVH�IRUPXODH��

8QGHUVWDQG�DQG�XVH�H[SUHVVLRQV�IRU�ܽ cos ߠ + ܾ sin ��LQ�WKH	ߠ
HTXLYDOHQW�IRUPV�RIݎ�� cos(ߠ ± (ߙ RUݎ� sin(ߠ ± �.(ߙ

� Find general solutions to trigonometric equations, including 
quadratic equations in sin, cos, or tan and equations 
involving linear multiples of the unknown angle; for 
example, ܖܑܛ(૜࢞ + ࣊

૞
) = ૚

૛
. 

� &RQVWUXFW�SURRIV�LQYROYLQJ�WULJRQRPHWULF�IXQFWLRQV�DQG�LGHQWLWLHV��

� 8VH�WULJRQRPHWULF�IXQFWLRQV�WR�VROYH�SUREOHPV�LQ�FRQWH[W��
LQFOXGLQJ�SUREOHPV�LQYROYLQJ�YHFWRUV��NLQHPDWLFV�DQG�IRUFHV��
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Exponentials  
and logarithms 
�
� .QRZ�DQG�XVH�WKH�IXQFWLRQ�ܽ௫�DQG�LWV�JUDSK��ZKHUH�ܽ LV�SRVLWLYH���

.QRZ�DQG�XVH�WKH�IXQFWLRQ�e௫�DQG�LWV�JUDSK��

� .QRZ�WKDW�WKH�JUDGLHQW�RI�e௞௫�LV�HTXDO�WR�݇e௞௫��DQG�KHQFH�
XQGHUVWDQG�ZK\�WKH�H[SRQHQWLDO�PRGHO�LV�VXLWDEOH�LQ�PDQ\�
DSSOLFDWLRQV��

� .QRZ�DQG�XVH�WKH�GHILQLWLRQ�RI�log௔  �DV�WKH�LQYHUVH�RI�ܽ௫��ZKHUH�ܽݔ
LV�SRVLWLYH��ܽ ≠ 1)�DQGݔ� > 0� �

.QRZ�DQG�XVH�WKH�IXQFWLRQ�ln ��DQG�LWV�JUDSK	ݔ

.QRZ�DQG�XVH�ln ݔ DV�WKH�LQYHUVH�IXQFWLRQ�RI�e௫��

� Know��XQGHUVWDQG�DQG�XVH�WKH�ODZV�RI�ORJDULWKPV��

log௔ ݔ + log௔ ݕ = log௔ ��ݕݔ�

log௔ ݔ − log௔ ݕ = log௔
௫
௬
���

݇	log௔ ݔ = 	 log௔ ��௞ݔ

�LQFOXGLQJ��IRU�H[DPSOH��݇ = −1 DQG�݇ = − 1
2
 ���

Understand and use the change of base formula for 
logarithms: 

ࢇ܏ܗܔ ࢞  = 
࢈܏ܗܔ ࢞
࢈܏ܗܔ ࢇ

 

� 6ROYH�HTXDWLRQV�RI�WKH�IRUP�ܽ௫ = ܾ��

� 8VH�ORJDULWKPLF�JUDSKV�WR�HVWLPDWH�SDUDPHWHUV�LQ�UHODWLRQVKLSV�RI�
WKH�IRUPݕ� = ௡ݔܽ  DQGݕ� = ܾ݇௫��JLYHQ�GDWD�IRUݔ� DQGݕ�.�

� 8QGHUVWDQG�DQG�XVH�H[SRQHQWLDO�JURZWK�DQG�GHFD\��XVH�LQ�
PRGHOOLQJ��H[DPSOHV�PD\�LQFOXGH�WKH�XVH�RI�e�LQ�FRQWLQXRXV�
FRPSRXQG�LQWHUHVW��UDGLRDFWLYH�GHFD\��GUXJ�FRQFHQWUDWLRQ�GHFD\��
RU�H[SRQHQWLDO�JURZWK�DV�D�PRGHO�IRU�SRSXODWLRQ�JURZWK���
FRQVLGHUDWLRQ�RI�OLPLWDWLRQV�DQG�UHILQHPHQWV�RI�H[SRQHQWLDO�
PRGHOV��

�
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Differentiation� �

� Candidates should have an informal understanding of 
continuity and differentiability.  

� 8QGHUVWDQG�DQG�XVH�WKH�GHULYDWLYH�RI�f(ݔ) DV�WKH�JUDGLHQW�RI�WKH�
WDQJHQW�WR�WKH�JUDSK�RIݕ� = f(ݔ) DW�D�JHQHUDO�SRLQW�(ݔ, �(ݕ�WKH�
JUDGLHQW�RI�WKH�WDQJHQW�DV�D�OLPLW��LQWHUSUHWDWLRQ�DV�D�UDWH�RI�
FKDQJH��VNHWFKLQJ�WKH�JUDGLHQW�IXQFWLRQ�IRU�D�JLYHQ�FXUYH��VHFRQG�
and higher derivatives��GLIIHUHQWLDWLRQ�IURP�ILUVW�SULQFLSOHV�IRU�
VPDOO�SRVLWLYH�LQWHJHU�SRZHUV�RIݔ���DQG�IRU�sin DQG�cos ݔ  �ݔ

8QGHUVWDQG�DQG�XVH�WKH�VHFRQG�GHULYDWLYH�DV�WKH�UDWH�RI�FKDQJH�RI�
JUDGLHQW��FRQQHFWLRQ�WR�FRQYH[�DQG�FRQFDYH�VHFWLRQV�RI�FXUYHV�
DQG�SRLQWV�RI�LQIOHFWLRQ��

� 'LIIHUHQWLDWH �௡� IRU�UDWLRQDO�YDOXHV�RI�݊� DQG�UHODWHG�FRQVWDQWݔ
PXOWLSOHV��VXPV�DQG�GLIIHUHQFHV��

'LIIHUHQWLDWH�e௞௫��ܽ௞௫��sin cos �ݔ݇ tan ,ݔ݇  and other	ݔ݇
trigonometric functions	DQG�UHODWHG�VXPV��GLIIHUHQFHV�DQG�
FRQVWDQW�PXOWLSOHV��

Know��XQGHUVWDQG�DQG�XVH�WKH�GHULYDWLYH�RI�ln ��ݔ

� $SSO\�GLIIHUHQWLDWLRQ�WR�ILQG�JUDGLHQWV��WDQJHQWV�DQG�QRUPDOV, 
PD[LPD�DQG�PLQLPD�DQG�VWDWLRQDU\�SRLQWV��SRLQWV�RI�LQIOHFWLRQ��

,GHQWLI\�ZKHUH�IXQFWLRQV�DUH�LQFUHDVLQJ�RU�GHFUHDVLQJ� 

� 'LIIHUHQWLDWH�XVLQJ�WKH�SURGXFW�UXOH��WKH�TXRWLHQW�UXOH��DQG�WKH�
FKDLQ�UXOH��LQFOXGLQJ�SUREOHPV�LQYROYLQJ�FRQQHFWHG�UDWHV�RI�
FKDQJH�DQG�LQYHUVH�IXQFWLRQV��

� 'LIIHUHQWLDWH�VLPSOH�IXQFWLRQV�DQG�UHODWLRQV�GHILQHG�LPSOLFLWO\�RU�
SDUDPHWULFDOO\��IRU�ILUVW�and higher�GHULYDWLYHV��

Apply the above to curve sketching.�

� &RQVWUXFW�VLPSOH�GLIIHUHQWLDO�HTXDWLRQV�LQ�SXUH�PDWKHPDWLFV�DQG�LQ�
FRQWH[W��FRQWH[WV�PD\�LQFOXGH�NLQHPDWLFV��SRSXODWLRQ�JURZWK��DQG�
PRGHOOLQJ�WKH�UHODWLRQVKLS�EHWZHHQ�SULFH�DQG�GHPDQG���

�

� �
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Integration� �

� Candidates should have an informal understanding of 
integrability.  

� .QRZ�DQG�XVH�WKH�)XQGDPHQWDO�7KHRUHP�RI�&DOFXOXV��including 
applications to integration by inspection��

� ,QWHJUDWHݔ�௡��including ࢔ = −૚���DQG�UHODWHG�VXPV��GLIIHUHQFHV�
DQG�FRQVWDQW�PXOWLSOHV���

,QWHJUDWH�e௞௫��sin ��DQG�cosݔ݇ �ݔ݇ DQG�UHODWHG�VXPV��GLIIHUHQFHV��
DQG�FRQVWDQW�PXOWLSOHV��

� (YDOXDWH�GHILQLWH�LQWHJUDOV��XVH�D�GHILQLWH�LQWHJUDO�WR�ILQG�WKH�DUHD�
XQGHU�D�FXUYH�DQG�WKH�DUHD�EHWZHHQ�WZR�FXUYHV��

� 8QGHUVWDQG�DQG�XVH�LQWHJUDWLRQ�DV�WKH�OLPLW�RI�D�VXP��

� &DUU\�RXW�VLPSOH�and more complex�FDVHV�RI�LQWHJUDWLRQ�E\�
VXEVWLWXWLRQ�DQG�LQWHJUDWLRQ�E\�SDUWV��XQGHUVWDQG�WKHVH�PHWKRGV�
DV�WKH�LQYHUVH�SURFHVVHV�RI�WKH�FKDLQ�DQG�SURGXFW�UXOHV�
UHVSHFWLYHO\��

�,QWHJUDWLRQ�E\�VXEVWLWXWLRQ�LQFOXGHV�ILQGLQJ�D�VXLWDEOH�VXEVWLWXWLRQ�
DQG�LV�not�OLPLWHG�WR�FDVHV�ZKHUH�RQH�VXEVWLWXWLRQ�ZLOO�OHDG�WR�D�
IXQFWLRQ�ZKLFK�FDQ�EH�LQWHJUDWHG��LQWHJUDWLRQ�E\�SDUWV�LQFOXGHV�
PRUH�WKDQ�RQH�DSSOLFDWLRQ�RI�WKH�PHWKRG�EXW�H[FOXGHV�UHGXFWLRQ�
IRUPXODH���

� ,QWHJUDWH�XVLQJ�SDUWLDO�IUDFWLRQV�WKDW�DUH�OLQHDU�and repeated 
linear�LQ�WKH�GHQRPLQDWRU��

� (YDOXDWH�WKH�DQDO\WLFDO�VROXWLRQ�RI�VLPSOH�ILUVW�RUGHU�GLIIHUHQWLDO�
HTXDWLRQV�ZLWK�VHSDUDEOH�YDULDEOHV��LQFOXGLQJ�ILQGLQJ�SDUWLFXODU�
VROXWLRQV��

�6HSDUDWLRQ�RI�YDULDEOHV�PD\�UHTXLUH�IDFWRULVDWLRQ�LQYROYLQJ�D�
FRPPRQ�IDFWRU���

� ,QWHUSUHW�WKH�VROXWLRQ�RI�D�GLIIHUHQWLDO�HTXDWLRQ�LQ�WKH�FRQWH[W�RI�
VROYLQJ�D�SUREOHP��LQFOXGLQJ�LGHQWLI\LQJ�OLPLWDWLRQV�RI�WKH�VROXWLRQ��
LQFOXGHV�OLQNV�WR�NLQHPDWLFV��

�
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Numerical methods� �

� /RFDWH�URRWV�RI�f(ݔ) = 0 E\�FRQVLGHULQJ�FKDQJHV�RI�VLJQ�RI�f(ݔ� LQ�
DQ�LQWHUYDO�RIݔ� RQ�ZKLFK�f(ݔ) LV�VXIILFLHQWO\�ZHOO�EHKDYHG��

8QGHUVWDQG�KRZ�FKDQJH�RI�VLJQ�PHWKRGV�FDQ�IDLO��

� 6ROYH�HTXDWLRQV�DSSUR[LPDWHO\�XVLQJ�VLPSOH�LWHUDWLYH�PHWKRGV��EH�
DEOH�WR�GUDZ�DVVRFLDWHG�FREZHE�DQG�VWDLUFDVH�GLDJUDPV��

6ROYH�HTXDWLRQV�XVLQJ�WKH�1HZWRQ�5DSKVRQ�PHWKRG�DQG�RWKHU�
UHFXUUHQFH�UHODWLRQV�RI�WKH�IRUPݔ�௡ାଵ = g(ݔ௡)� 

8QGHUVWDQG�KRZ�VXFK�PHWKRGV�FDQ�IDLO��

� 8QGHUVWDQG�DQG�XVH�QXPHULFDO�LQWHJUDWLRQ�RI�IXQFWLRQV��LQFOXGLQJ�
WKH�XVH�RI�WKH�WUDSH]LXP�UXOH��DQG�HVWLPDWLQJ�WKH�DSSUR[LPDWH�DUHD�
XQGHU�D�FXUYH�DQG�OLPLWV�WKDW�LW�PXVW�OLH�EHWZHHQ��

� 8VH�QXPHULFDO�PHWKRGV�WR�VROYH�SUREOHPV�LQ�FRQWH[W��

�

Vectors� �

� 8VH�YHFWRUV�LQ�WZR�GLPHQVLRQV�DQG�LQ�WKUHH�GLPHQVLRQV��

� &DOFXODWH�WKH�PDJQLWXGH�DQG�GLUHFWLRQ�RI�D�YHFWRU�DQG�FRQYHUW�
EHWZHHQ�FRPSRQHQW�IRUP�DQG�PDJQLWXGH�GLUHFWLRQ�IRUP��

� $GG�YHFWRUV�GLDJUDPPDWLFDOO\�DQG�SHUIRUP�WKH�DOJHEUDLF�RSHUDWLRQV�
RI�YHFWRU�DGGLWLRQ�DQG�PXOWLSOLFDWLRQ�E\�VFDODUV��DQG�XQGHUVWDQG�
WKHLU�JHRPHWULFDO�LQWHUSUHWDWLRQV��

� 8QGHUVWDQG�DQG�XVH�SRVLWLRQ�YHFWRUV��FDOFXODWH�WKH�GLVWDQFH�
EHWZHHQ�WZR�SRLQWV�UHSUHVHQWHG�E\�SRVLWLRQ�YHFWRUV��

Know how to relate the position vector of the point that 
divides AB in a given ratio to the position vectors of the 
points A and B. 

� 8VH�YHFWRUV�WR�VROYH�SUREOHPV�LQ�SXUH�PDWKHPDWLFV�DQG�LQ�
FRQWH[W��LQFOXGLQJ�IRUFHV�DQG�NLQHPDWLFV��
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Section B: Mechanics and Probability/Statistics  
 
� Content 

�
 
Quantities and  
units in mechanics 
�
� Know��XQGHUVWDQG�DQG�XVH�IXQGDPHQWDO�TXDQWLWLHV�DQG�XQLWV�LQ�WKH�

6�,��V\VWHP��OHQJWK��WLPH��PDVV��

Know��XQGHUVWDQG�DQG�XVH�GHULYHG�TXDQWLWLHV�DQG�XQLWV��YHORFLW\��
DFFHOHUDWLRQ��IRUFH��ZHLJKW� PRPHQW��

�

Kinematics� �

� Know��XQGHUVWDQG�DQG�XVH�WKH�ODQJXDJH�RI�NLQHPDWLFV��SRVLWLRQ��
GLVSODFHPHQW��GLVWDQFH�WUDYHOOHG��YHORFLW\��VSHHG��DFFHOHUDWLRQ��

� 8QGHUVWDQG��XVH�DQG�LQWHUSUHW�JUDSKV�LQ�NLQHPDWLFV�IRU�PRWLRQ�LQ�D�
VWUDLJKW�OLQH��GLVSODFHPHQW�DJDLQVW�WLPH��DQG�LQWHUSUHWDWLRQ�RI�
JUDGLHQW��YHORFLW\�DJDLQVW�WLPH��DQG�LQWHUSUHWDWLRQ�RI�JUDGLHQW�DQG�
DUHD�XQGHU�WKH�JUDSK��

� Know� XQGHUVWDQG��XVH�DQG�GHULYH�WKH�IRUPXODH�IRU�FRQVWDQW�
DFFHOHUDWLRQ�IRU�PRWLRQ�LQ�D�VWUDLJKW�OLQH��H[WHQG�WR�2�GLPHQVLRQV�
XVLQJ�YHFWRUV��

� 8VH�FDOFXOXV�LQ�NLQHPDWLFV�IRU�PRWLRQ�LQ�D�VWUDLJKW�OLQH��

v	=	 dr
dt
	�	a	=	 dv

dt
= d	2r
dt	2
	�		r	= ׬ v	dt	,		ݒ	= ׬ a	dt ��H[WHQG�WR�2�GLPHQVLRQV�

XVLQJ�YHFWRUV��

� 0RGHO�PRWLRQ�XQGHU�JUDYLW\�LQ�D�YHUWLFDO�SODQH�XVLQJ�YHFWRUV��
SURMHFWLOHV��

�

� �
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Forces and Newton’s laws�

� 8QGHUVWDQG�WKH�FRQFHSW�RI�D�IRUFH��XQGHUVWDQG�DQG�XVH�1HZWRQ¶V�
ILUVW�ODZ��

� Know��XQGHUVWDQG�DQG�XVH�1HZWRQ¶V�VHFRQG�ODZ�IRU�PRWLRQ�LQ�D�
VWUDLJKW�OLQH��LQFOXGLQJ�VLWXDWLRQV�ZKHUH�IRUFHV�QHHG�WR�EH�UHVROYHG�
�LQ�2�or 3�GLPHQVLRQV���DSSOLFDWLRQ�WR�SUREOHPV�LQYROYLQJ�VPRRWK�
SXOOH\V�DQG�FRQQHFWHG�SDUWLFOHV��

� 8QGHUVWDQG�DQG�XVH�ZHLJKW��DQG�PRWLRQ�LQ�D�VWUDLJKW�OLQH�XQGHU�
JUDYLW\��JUDYLWDWLRQDO�DFFHOHUDWLRQ��g��DQG�LWV�YDOXH�LQ�6�,��XQLWV�WR�
YDU\LQJ�GHJUHHV�RI�DFFXUDF\��

�7KH�LQYHUVH�VTXDUH�ODZ�IRU�JUDYLWDWLRQ�LV�QRW�UHTXLUHG�DQG�g PD\�
EH�DVVXPHG�WR�EH�FRQVWDQW��EXW�VWXGHQWV�VKRXOG�EH�DZDUH�WKDW�g LV�
QRW�D�XQLYHUVDO�FRQVWDQW�EXW�GHSHQGV�RQ�ORFDWLRQ���

� Know��XQGHUVWDQG�DQG�XVH�1HZWRQ¶V�WKLUG�ODZ��UHVROYLQJ�IRUFHV�LQ�
2�or 3�GLPHQVLRQV��HTXLOLEULXP�RI�D�SDUWLFOH�XQGHU�IRUFHV�LQ�2�or 3�
GLPHQVLRQV��

� 8QGHUVWDQG�DQG�XVH�DGGLWLRQ�RI�IRUFHV��UHVXOWDQW�IRUFHV��G\QDPLFV�
IRU�PRWLRQ�LQ�D�SODQH��

� Know��XQGHUVWDQG�DQG�XVH�WKHܨ� ≤ ܴߤ PRGHO�IRU�IULFWLRQ��
FRHIILFLHQW�RI�IULFWLRQ��PRWLRQ�RI�D�ERG\�RQ�D�URXJK�VXUIDFH��OLPLWLQJ�
IULFWLRQ�DQG�VWDWLFV��

�

Moments� �

� 8QGHUVWDQG�DQG�XVH�PRPHQWV�LQ�VLPSOH�VWDWLF�FRQWH[WV��questions 
will not be restricted to those involving forces in two 
perpendicular directions. Questions may be set on equilibria 
of rigid bodies, including bodies in contact, and on breaking 
of equilibrium, for example by toppling or slipping. 

Understand and use the idea of centre of mass; the position of 
the centre of mass of any shapes used will either be given or 
deducible by the use of symmetry.�

�

�

� �
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Statistical sampling 
�

�

� 8QGHUVWDQG�DQG�XVH�WKH�WHUPV�µSRSXODWLRQ¶��µVDPSOH¶�DQG�‘random 
sample’��

�

Data presentation  
and interpretation 
�
� ,QWHUSUHW�GLDJUDPV�IRU�VLQJOH�YDULDEOH�GDWD��LQFOXGLQJ�XQGHUVWDQGLQJ�

WKDW�DUHD�LQ�D�KLVWRJUDP�UHSUHVHQWV�IUHTXHQF\��DQG�FRQQHFW�WR�
SUREDELOLW\�GLVWULEXWLRQV��

� ,QWHUSUHW�PHDVXUHV�RI�FHQWUDO�WHQGHQF\�DQG�YDULDWLRQ��H[WHQGLQJ�WR�
VWDQGDUG�GHYLDWLRQ��

%H�DEOH�WR�FDOFXODWH�VWDQGDUG�GHYLDWLRQ��LQFOXGLQJ�IURP�VXPPDU\�
VWDWLVWLFV��

�

Probability 
�

�

� 8QGHUVWDQG�DQG�XVH�PXWXDOO\�H[FOXVLYH��LQGHSHQGHQW��and 
complementary HYHQWV�ZKHQ�FDOFXODWLQJ�SUREDELOLWLHV��/LQN�WR�
GLVFUHWH�DQG�FRQWLQXRXV�GLVWULEXWLRQV��
�

� 8QGHUVWDQG�DQG�XVH�FRQGLWLRQDO�SUREDELOLW\��LQFOXGLQJ�WKH�XVH�RI�
WUHH�GLDJUDPV��9HQQ�GLDJUDPV��WZR�ZD\�WDEOHV��

Know, understand and use the formula:                                          
																																																	P(A∪B) = P(A) + P(B) − P(A∩B)  
Know��XQGHUVWDQG�DQG�XVH�WKH�FRQGLWLRQDO�SUREDELOLW\�IRUPXOD���

P(A	|	B)�=�
P(A∩B)

P(B) �

�

� 0RGHOOLQJ�ZLWK�SUREDELOLW\��LQFOXGLQJ�FULWLTXLQJ�DVVXPSWLRQV�PDGH�
DQG�WKH�OLNHO\�HIIHFW�RI�PRUH�UHDOLVWLF�DVVXPSWLRQV��

Use combinatorial arguments, including the use of ࢔! and nCr , 
in the context of calculating probabilities. 

�
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Statistical distributions 
�

�

� 8QGHUVWDQG�DQG�XVH�VLPSOH��GLVFUHWH�SUREDELOLW\�GLVWULEXWLRQV�
�FDOFXODWLRQ�RI�H[SHFWDWLRQ�DQG�YDULDQFH�RI�GLVFUHWH�UDQGRP�
YDULDEOHV�LV included���LQFOXGLQJ WKH�%LQRPLDO�GLVWULEXWLRQ�DV�D�
PRGHO��FDOFXODWH�SUREDELOLWLHV�XVLQJ�WKH�%LQRPLDO�GLVWULEXWLRQ��

The discrete uniform distribution as a model; calculate 
probabilities using the discrete uniform distribution. 

� 8QGHUVWDQG�DQG�XVH�WKH�1RUPDO�GLVWULEXWLRQ��ILQG�SUREDELOLWLHV�XVLQJ�
WKH�1RUPDO�GLVWULEXWLRQ��convert to the standard Normal 
distribution by translation and scaling.�

� 6HOHFW�DQ�DSSURSULDWH�SUREDELOLW\�GLVWULEXWLRQ�IRU�D�FRQWH[W��ZLWK�
DSSURSULDWH�UHDVRQLQJ��LQFOXGLQJ�UHFRJQLVLQJ�ZKHQ�WKH�%LQRPLDO�RU�
1RUPDO�PRGHO�PD\�QRW�EH�DSSURSULDWH��

 
Statistical hypothesis 
testing 
�
� 8QGHUVWDQG�DQG�DSSO\�WKH�ODQJXDJH�RI�VWDWLVWLFDO�K\SRWKHVLV�

WHVWLQJ��GHYHORSHG�WKURXJK�D�%LQRPLDO�PRGHO��QXOO�K\SRWKHVLV��
DOWHUQDWLYH�K\SRWKHVLV��VLJQLILFDQFH�OHYHO��WHVW�VWDWLVWLF��1�WDLOHG�WHVW��
2�WDLOHG�WHVW��FULWLFDO�YDOXH��FULWLFDO�UHJLRQ��DFFHSWDQFH�UHJLRQ��
���YDOXH݌

� &RQGXFW�D�VWDWLVWLFDO�K\SRWKHVLV�WHVW�IRU�WKH�SURSRUWLRQ�LQ�WKH�
%LQRPLDO�GLVWULEXWLRQ�DQG�LQWHUSUHW�WKH�UHVXOWV�LQ�FRQWH[W��

8QGHUVWDQG�WKDW�D�VDPSOH�LV�EHLQJ�XVHG�WR�PDNH�DQ�LQIHUHQFH�
DERXW�WKH�SRSXODWLRQ��DQG�DSSUHFLDWH�KRZ�WKH�VLJQLILFDQFH�OHYHO�
DQG�WKH�SUREDELOLW\�RI�LQFRUUHFWO\�UHMHFWLQJ�WKH�QXOO�K\SRWKHVLV�DUH�
UHODWHG��

� &RQGXFW�D�VWDWLVWLFDO�K\SRWKHVLV�WHVW�IRU�WKH�PHDQ�RI�D�1RUPDO�
GLVWULEXWLRQ�ZLWK�NQRZQ��JLYHQ��RU�DVVXPHG�YDULDQFH�DQG�LQWHUSUHW�
WKH�UHVXOWV�LQ�FRQWH[W��

�

�
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MATHEMATICS 2�

7KH�VSHFLILFDWLRQ�IRU�0DWKHPDWLFV�2�DVVXPHV�IXOO�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�WKH�UHOHYDQW�SDUWV�
RI�WKH�VSHFLILFDWLRQ�IRU�0DWKHPDWLFV�1�DV�VHW�RXW�LQ�WKH�LQWURGXFWLRQ��&DQGLGDWHV�VKRXOG�EH�DZDUH�WKDW�
TXHVWLRQV�LQ�WKLV�SDSHU�PD\�EH�VHW�RQ�DQ\�UHOHYDQW�SDUWV�RI�WKH�0DWKHPDWLFV�1�RU�0DWKHPDWLFV�2�
VSHFLILFDWLRQV��

 

Section A: Pure Mathematics�

� Content 
�

Complex numbers� �

� 6ROYH�DQ\�TXDGUDWLF�HTXDWLRQ�ZLWK�UHDO�or complex�FRHIILFLHQWV��
VROYH�FXELF�RU�TXDUWLF�HTXDWLRQV�ZLWK�UHDO�or complex�FRHIILFLHQWV�
�JLYHQ�VXIILFLHQW�LQIRUPDWLRQ�WR�GHGXFH�DW�OHDVW�RQH�URRW�IRU�FXELFV�
RU�DW�OHDVW�RQH�FRPSOH[�URRW�RU�TXDGUDWLF�IDFWRU�IRU�TXDUWLFV���

� $GG��VXEWUDFW��PXOWLSO\��DQG�GLYLGH�FRPSOH[�QXPEHUV�LQ�WKH�IRUP�
x	+	iy ZLWK�x DQG�y UHDO��XQGHUVWDQG�DQG�XVH�WKH�WHUPV�µUHDO�SDUW¶�
DQG�µLPDJLQDU\�SDUW¶��

� 8QGHUVWDQG�DQG�XVH�WKH�FRPSOH[�FRQMXJDWH��NQRZ�WKDW�QRQ�UHDO�
URRWV�RI�SRO\QRPLDO�HTXDWLRQV�ZLWK�UHDO�FRHIILFLHQWV�RFFXU�LQ�
FRQMXJDWH�SDLUV��

� 8VH�DQG�LQWHUSUHW�$UJDQG�GLDJUDPV��

� &RQYHUW�EHWZHHQ�WKH�&DUWHVLDQ�IRUP�DQG�WKH�PRGXOXV�DUJXPHQW�
IRUP�RI�D�FRPSOH[�QXPEHU��NQRZOHGJH�RI�UDGLDQV�LV�DVVXPHG���
�

� 0XOWLSO\�DQG�GLYLGH�FRPSOH[�QXPEHUV�LQ�PRGXOXV�DUJXPHQW�IRUP�
�NQRZOHGJH�RI�UDGLDQV�DQG�FRPSRXQG�DQJOH�IRUPXODH�LV�
DVVXPHG���

� &RQVWUXFW�DQG�LQWHUSUHW�VLPSOH�ORFL�LQ�WKH�$UJDQG�GLDJUDP�VXFK�
DV��but not limited to��|ݖ − ܽ| = ݎ DQG�arg(ݖ − ܽ) = �ߠ
�NQRZOHGJH�RI�UDGLDQV�LV�DVVXPHG���

�
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Matrices  

� $GG��VXEWUDFW��DQG�PXOWLSO\�FRQIRUPDEOH�PDWULFHV��PXOWLSO\�D�PDWUL[�
E\�D�VFDODU��

� 8QGHUVWDQG�DQG�XVH�]HUR�DQG�LGHQWLW\�PDWULFHV��

� 8VH�PDWULFHV�WR�UHSUHVHQW�OLQHDU�WUDQVIRUPDWLRQV�LQ�2�'��VXFFHVVLYH�
WUDQVIRUPDWLRQV��VLQJOH�WUDQVIRUPDWLRQV�LQ�3�'��3�'�WUDQVIRUPDWLRQV�
FRQILQHG�WR�UHIOHFWLRQ�LQ�RQH�RIݔ� = ݕ	�0 = ݖ	�0 = 0�RU�URWDWLRQ�DERXW�
RQH�RI�WKH�FRRUGLQDWH�D[HV����.QRZOHGJH�RI�3�'�YHFWRUV�LV�
DVVXPHG���

� )LQG�LQYDULDQW�SRLQWV�DQG�OLQHV�IRU�D�OLQHDU�WUDQVIRUPDWLRQ��

� &DOFXODWH�GHWHUPLQDQWV�RI�2�×�2�PDWULFHV�and interpret as scale 
factors, including the effect on orientation��

� 8QGHUVWDQG�DQG�XVH�VLQJXODU�DQG�QRQ�VLQJXODU�PDWULFHV��SURSHUWLHV�
RI�LQYHUVH�PDWULFHV��

&DOFXODWH�DQG�XVH�WKH�LQYHUVH�RI�D�QRQ�VLQJXODU�2�×	2�PDWUL[��

�

Further algebra and functions  

� 8QGHUVWDQG�DQG�XVH�WKH�UHODWLRQVKLS�EHWZHHQ�URRWV�DQG�FRHIILFLHQWV�
RI�SRO\QRPLDO�HTXDWLRQV�XS�WR�TXDUWLF�and higher degree�
HTXDWLRQV��

� )RUP�D�SRO\QRPLDO�HTXDWLRQ�ZKRVH�URRWV�DUH�D�OLQHDU�
WUDQVIRUPDWLRQ�RI�WKH�URRWV�RI�D�JLYHQ�SRO\QRPLDO�HTXDWLRQ��RI�DW�
OHDVW�FXELF�GHJUHH���

� Know and use partial fractions in which the denominator may 
include quadratic factors of the form ࢞ࢇ૛ + 	ࢉ for	ࢉ > 	૙, and in 
which the degree of the numerator may be equal to, or exceed, 
the degree of the denominator. 

� Understand and use the method of differences for summation 
of series, including the use of partial fractions. 

� Recognise and use the series expansion of ࢞܍. 

� Sketch curves of the form  ࢞
૛

૛ࢇ
± ࢟૛

૛࢈
 = 1; find	equations of their 

asymptotes where appropriate. 

�  
�

� �
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Further calculus  

� Differentiate inverse trigonometric functions. 
� Evaluate improper integrals where either the integrand is 

undefined at a value in the range of integration or the range of 
integration extends to infinity. 

Integrate functions of the form ൫૚	 +	࢞૛൯–૚ and ൫૚ − ࢞૛൯
ି૚૛ 

and be able to choose trigonometric substitutions to integrate 
associated functions.�

� Integrate using partial fractions (including those with 
quadratic factors in the denominator). 
 

� Integrate using reduction formulae. 
 
Further vectors  
� Understand and use the vector and Cartesian forms of an 

equation of a straight line in 3-D. 

� Understand and use the scalar product of two vectors, 
including geometrical interpretation and formal algebraic 
manipulation; for example, a��b�+�c��=�a�b�+�a�c  
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Section B: Mechanics 

� Content 
�

  
Energy, work, and power  

 Understand and use the concepts of energy (kinetic and 
potential), work, and power.  

Understand and use the principle of conservation of energy. 

Collisions 
 

 

 Understand the mechanics of collisions in simple situations. 

Understand and use the principle of conservation of 
momentum and, when appropriate, the conservation of energy 
applied to collisions. 

Understand and use the coefficient of restitution (e) for 
collisions, including the special cases  e = 1 and e = 0. 

Questions involving successive impacts may be set. 

Knowledge of oblique impacts will not be required.  

Hooke’s law 
 

 

 Know, understand and use Hooke’s law for strings and 

springs, including the formula  ࢀ = ࢑࢞ = 	࢞	ࣅ
࢒  where ࢑	is the 

stiffness and ࣅ is the modulus of elasticity. 

 
Understand and use elastic potential energy, including 

knowledge of the formula E = ૚
૛
࢑࢞૛ = 	૛࢞	ࣅ

૛࢒ 	.  
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Section C: Probability/Statistics�

� Content 
�

  
Probability distributions  

� Know, understand and use the Poisson distribution; find 
probabilities using the Poisson distribution. 

Calculate the mean and variance of the Poisson distribution.  

Select an appropriate probability distribution for a context, 
with appropriate reasoning, including recognising when the 
Binomial, the Normal or the Poisson model may not be 
appropriate. 

Use the Poisson distribution as an approximation to the 
Binomial distribution and know under what conditions this is 
appropriate. 

Use the Normal distribution as an approximation to the 
Binomial distribution or the Poisson distribution and know 
under what conditions these are appropriate. 

Know, understand and use the continuous uniform 
distribution; find probabilities using the continuous uniform 
distribution. 

Calculate the mean and variance of the continuous uniform 
distribution.  

� Understand and use the mathematics of continuous 
probability density functions and cumulative distribution 
functions; including finding probabilities and the calculation of 
mean, variance, median, mode, and expectation by explicit 
integration for a given (possibly unfamiliar) distribution; the 
notation ܎(࢞) = ۴ᇱ(࢞). 

�

�

�

�

�

�

�

�

�

�

�
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MATHEMATICS 3 

7KH�VSHFLILFDWLRQ�IRU�0DWKHPDWLFV�3�DVVXPHV�IXOO�NQRZOHGJH�DQG�XQGHUVWDQGLQJ�RI�WKH�UHOHYDQW�SDUWV�
RI�WKH�VSHFLILFDWLRQ�IRU�0DWKHPDWLFV�1�DQG�0DWKHPDWLFV�2�DV�VHW�RXW�LQ�WKH�LQWURGXFWLRQ��&DQGLGDWHV�
VKRXOG�EH�DZDUH�WKDW�TXHVWLRQV�LQ�WKLV�SDSHU�PD\�EH�VHW�RQ�DQ\�UHOHYDQW�SDUWV�RI�WKH�0DWKHPDWLFV�1��
0DWKHPDWLFV�2�RU�0DWKHPDWLFV�3�VSHFLILFDWLRQV��

�

Section A: Pure Mathematics 

� Content 
�

Further Complex numbers� �

� Know DQG XQGHUVWDQG�GH�0RLYUH¶V�WKHRUHP�DQG�XVH�LW�WR�ILQG�
PXOWLSOH�DQJOH�IRUPXODH�DQG�VXPV�RI�VHULHV��

� .QRZ�DQG�XVH�WKH�GHILQLWLRQ�eiθ = cos ߠ + isin �DQG 	ߠ
WKH�IRUPݖ� =  eiθݎ

�

� )LQG�WKH�݊ GLVWLQFW�݊WK�URRWV�RI�reiθ� IRU�r�≠�0� DQG�NQRZ�WKDW�WKH\�
IRUP�WKH�YHUWLFHV�RI�D�UHJXODU�݊�JRQ�LQ�WKH�$UJDQG�GLDJUDP��

� 8VH�FRPSOH[�QXPEHUV��LQFOXGLQJ�FRPSOH[�URRWV�RI�XQLW\��WR�VROYH�
JHRPHWULF�SUREOHPV��

�

Further Matrices� �

� &DOFXODWH�GHWHUPLQDQWV�RI�3�×�3�PDWULFHV�DQG�LQWHUSUHW�DV�VFDOH�
IDFWRUV��LQFOXGLQJ�WKH�HIIHFW�RQ�RULHQWDWLRQ��
�

� &DOFXODWH�DQG�XVH�WKH�LQYHUVH�RI�QRQ�VLQJXODU�3�×�3�PDWULFHV��

� 6ROYH�WKUHH�OLQHDU�VLPXOWDQHRXV�HTXDWLRQV�LQ�WKUHH�YDULDEOHV�E\�XVH�
RI�WKH�LQYHUVH�PDWUL[��

� ,QWHUSUHW�JHRPHWULFDOO\�WKH�VROXWLRQ�DQG�IDLOXUH�RI�VROXWLRQ�RI�WKUHH�
VLPXOWDQHRXV�OLQHDU�HTXDWLRQV��

�

Further algebra  
and functions�
� )LQG�WKH�0DFODXULQ�VHULHV�RI�D�IXQFWLRQ�LQFOXGLQJ�WKH�JHQHUDO�WHUP��

�
� Know�DQG�XVH�WKH�0DFODXULQ�VHULHV�IRU�e௫� �ln(1 + ��sin(ݔ ��cosݔ ݔ � 

DQG�(1 + �IRU�ZKLFK ݔ�௡��DQG�EH�DZDUH�RI�WKH�UDQJH�RI�YDOXHV�RI(ݔ
WKH\�DUH�YDOLG��SURRI�QRW�UHTXLUHG���

�

� �
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�

Further calculus�

� Calculate lengths of curves in Cartesian or parameterised 
Cartesian coordinates. 

� 'HULYH�IRUPXODH�IRU�DQG�FDOFXODWH�YROXPHV�RI�UHYROXWLRQ��

� 8QGHUVWDQG�DQG�HYDOXDWH�WKH�PHDQ�YDOXH�RI�D�IXQFWLRQ��

�

Further vectors�

� 8QGHUVWDQG�DQG�XVH�WKH�YHFWRU�DQG�&DUWHVLDQ�IRUPV�RI�WKH�
HTXDWLRQ�RI�D�SODQH��

� &DOFXODWH�WKH�VFDODU�SURGXFW�DQG�XVH�LW�WR�H[SUHVV�WKH�HTXDWLRQ�RI�D�
SODQH��DQG�WR�FDOFXODWH�WKH�DQJOH�EHWZHHQ�WZR�SODQHV�DQG�WKH�
DQJOH�EHWZHHQ�D�OLQH�DQG�D�SODQH��

� )LQG�WKH�LQWHUVHFWLRQ�RI�D�OLQH�DQG�D�SODQH��

&DOFXODWH�WKH�SHUSHQGLFXODU�GLVWDQFH�EHWZHHQ�WZR�OLQHV��IURP�D�
SRLQW�WR�D�OLQH�DQG�IURP�D�SRLQW�WR�D�SODQH��

� Understand and use the vector product, including the 
geometrical interpretation; use vector products to calculate 
the area of a triangle or parallelogram and to determine 
whether vectors are parallel. 

Understand and use the equation of a line in the form 
–	ܚ) (܉ × = ܊ ૙ 

�

Polar coordinates�

� 8QGHUVWDQG�DQG�XVH�SRODU�FRRUGLQDWHV�DQG�EH�DEOH�WR�FRQYHUW�
EHWZHHQ�SRODU�DQG�&DUWHVLDQ�FRRUGLQDWHV��

(It will be assumed that ࢘ ≥ ૙; the range of ࣂ will be given if 
appropriate.) 

� 6NHWFK�FXUYHV�ZLWKݎ� JLYHQ�DV�D�IXQFWLRQ�RIߠ���LQFOXGLQJ�WKH�XVH�RI�
WULJRQRPHWULF�IXQFWLRQV��

� )LQG�WKH�DUHD�HQFORVHG�E\�D�SRODU�FXUYH��

�

�

� �
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Hyperbolic functions�

� Know� XQGHUVWDQG�DQG�XVH�WKH�GHILQLWLRQV�RI�K\SHUEROLF�IXQFWLRQV�
sinh x� cosh x� tanh x� sech x� cosech x� coth x �LQFOXGLQJ�WKHLU�
GRPDLQV�DQG�UDQJHV��DQG�EH�DEOH�WR�VNHWFK�WKHLU�JUDSKV��

Know, understand and use standard formulae for algebraic 
relations between hyperbolic functions, such as 
૛࢞ܐܛܗ܋ − ૛࢞ܐܖܑܛ = ૚.  

� �

'LIIHUHQWLDWH�DQG�LQWHJUDWH�K\SHUEROLF�IXQFWLRQV��

� 8QGHUVWDQG�DQG�EH�DEOH�WR�XVH�WKH�GHILQLWLRQV�RI�WKH�LQYHUVH�
K\SHUEROLF�IXQFWLRQV�DQG�WKHLU�GRPDLQV�DQG�UDQJHV��

� 'HULYH�DQG�XVH�WKH�ORJDULWKPLF�IRUPV�RI�WKH�LQYHUVH�K\SHUEROLF�
IXQFWLRQV��

�
,QWHJUDWH�IXQFWLRQV�RI�WKH�IRUP�൫x�2 + 1൯

– 1
2�DQG�൫x�2	–	1൯

–	12�DQG�EH�
DEOH�WR�FKRRVH�VXEVWLWXWLRQV�WR�LQWHJUDWH�DVVRFLDWHG�IXQFWLRQV��

�
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Differential equations�

� )LQG�DQG�XVH�DQ�LQWHJUDWLQJ�IDFWRU�WR�VROYH�GLIIHUHQWLDO�HTXDWLRQV�RI�

WKH�IRUP�dy
dx

+ P(x)y 	= Q�x���UHFRJQLVH�ZKHQ�LW�LV�DSSURSULDWH�WR�GR�
VR��

� )LQG�ERWK�JHQHUDO�DQG�SDUWLFXODU�VROXWLRQV�WR�GLIIHUHQWLDO�HTXDWLRQV��
including by methods that will be indicated if appropriate.�

� 8VH�GLIIHUHQWLDO�HTXDWLRQV�LQ�PRGHOOLQJ�LQ�NLQHPDWLFV�DQG�LQ�RWKHU�
FRQWH[WV��

� 6ROYH�GLIIHUHQWLDO�HTXDWLRQV�RI�WKH�IRUPݕ�″ + 	′ݕܽ	 + 	ݕܾ	 = 0��ZKHUH�
ܽ DQG�ܾ DUH�FRQVWDQWV��E\�XVLQJ�WKH�DX[LOLDU\�HTXDWLRQ���

Know��XQGHUVWDQG�DQG�XVH�WKH�IRUP�RI�WKH�VROXWLRQ�RI�WKH�
GLIIHUHQWLDO�HTXDWLRQV�LQ�FDVHV�ZKHQ�WKH�GLVFULPLQDQW�RI�WKH�
DX[LOLDU\�HTXDWLRQ�LV�SRVLWLYH��]HUR��RU�QHJDWLYH��

� 6ROYH�GLIIHUHQWLDO�HTXDWLRQV�RI�WKH�IRUPݕ�″ + 	′ݕܽ	 + 	ݕܾ	 = f(ݔ)�
ZKHUH�ܽ DQG�ܾ DUH�FRQVWDQWV��E\�VROYLQJ�WKH�KRPRJHQHRXV�FDVH�
DQG�DGGLQJ�D�SDUWLFXODU�LQWHJUDO�WR�WKH�FRPSOHPHQWDU\�IXQFWLRQ��LQ�
FDVHV�ZKHUH�f �x��LV�D�SRO\QRPLDO��H[SRQHQWLDO��RU�WULJRQRPHWULF�
IXQFWLRQ���

� 6ROYH�WKH�HTXDWLRQ�IRU�VLPSOH�KDUPRQLF�PRWLRQݔ�ሷ 	 = 	−	߱2
�DQG ݔ	

UHODWH�WKH�VROXWLRQ�WR�WKH�PRWLRQ��and understand the 
implications in physical situations.�

� 0RGHO�GDPSHG�RVFLOODWLRQV�XVLQJ�VHFRQG�RUGHU�GLIIHUHQWLDO�
HTXDWLRQV�DQG�LQWHUSUHW�WKHLU�VROXWLRQV��

� $QDO\VH�PRGHOV�RI�VLWXDWLRQV�ZLWK�RQH�LQGHSHQGHQW�YDULDEOH�DQG�
WZR�GHSHQGHQW�YDULDEOHV�DV�D�SDLU�RI�FRXSOHG�ILUVW�RUGHU�
VLPXOWDQHRXV�HTXDWLRQV�DQG�EH�DEOH�WR�VROYH�WKHP��IRU�H[DPSOH�
SUHGDWRU�SUH\�PRGHOV��

� Use given substitutions to transform differential equations. 

�
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Section B: Mechanics�

� Content 
�

�

Further collisions 
 

 

 Understand and be able to use the concept of impulse. 

Analyse collisions involving oblique impacts, including the 
use of the coefficient of restitution. Questions involving 
successive impacts may be set. 

 

Centre of mass  

 Understand and be able to apply the principle that the effect of 
gravity is equivalent to a single force acting at the body’s 
centre of mass.  
Find the position of the centre of mass of a uniform rigid body 
using symmetry. 
Determine the centre of mass of a system of particles or the 
centre of mass of a composite rigid body.  
Use integration to determine the position of the centre of 
mass of a uniform lamina or a uniform solid of revolution. 

Circular motion 
 

 

 Know, understand and use the definitions of angular velocity, 
velocity, speed, and acceleration in relation to a particle 
moving in a circular path with constant speed; includes the 
use of both Z and Tሶ . 

Know, understand and use the relationships ࢜ = ࣓࢘ and 
	ࢇ = 	 ࢜

	2

r
	= 	࣓࢘૛ = 	࣓࢜ for motion in a circle with constant 

speed. 
 
Analyse motion with variable speed on an arc of a circle, 
including motion in a vertical circle. 

Moments of inertia will not be examined. 

Differential equations 
 

 

 Use differential equations to analyse models of particles 
moving under the action of variable forces, where forces will 
not necessarily be given as a function of time; including 

recognising when it is appropriate to use a	=	࢜ d࢜
dx  

Solve the equation for simple harmonic motion ሷ࢞ 	 = −	࣓૛
	࢞ and 

understand applications to physical situations, including the 
approximate simple harmonic motion of a pendulum. 
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Section C: Probability/Statistics 

� Content 
�

 
 
Independent random 
variables 
�

 

 Understand and use the idea of independent random 
variables. 

  

Algebra of expectation 
 

 

 Know, understand and use the algebra of expectation:  

ࢄࢇ	)	۳ + ࢅ࢈ + (	ࢉ = (	ࢄ	)	۳ࢇ + (	ࢅ	)	۳࢈ +   ࢉ	

(	ࢄ	)	ܚ܉܄ 	= –	(૛ࢄ)	۳	   ૛(	ࢄ)	۳	

	ࢄࢇ)	ܚ܉܄ + (	࢈	 	 =   (	ࢄ)	ܚ܉܄૛ࢇ	

and for independent random variables: 

	ࢄࢇ)	ܚ܉܄ ± (	ࢅ࢈	 = (	ࢄ)	ܚ܉܄	૛ࢇ	 	+   (	ࢅ)	ܚ܉܄			૛࢈	

Knowledge of the relation 

	ࢄࢇ)	ܚ܉܄ ± (	ࢅ࢈	 = (	ࢄ	)	ܚ܉܄૛ࢇ	 + (	ࢅ)	ܚ܉܄૛࢈	 ± 	૛࢈ࢇ	ࢄ)ܞܗ۱,   (	ࢅ

will not be required. 

 Use cumulative distribution functions to calculate the 
probability density function of a related random variable; for 
example, 	ࢄ૛ from	ࢄ. 

Knowledge of generating functions will not be required. 

�

�

�

�
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