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Unit P1: Universal physics

'HWDLOHG�XQLW�FRQWHQW

,Q�WKLV�VSHFL¿FDWLRQ�EROG�WH[W�UHIHUV�WR�KLJKHU�WLHU�RQO\�FRQWHQW��,WDOLF�WH[W�UHIHUV�WR�SUDFWLFDO�
LQYHVWLJDWLRQV��ZKLFK�VWXGHQWV�DUH�UHTXLUHG�WR�GHPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�

Throughout the unit

���� 8VH�HTXDWLRQV�JLYHQ�LQ�WKLV�XQLW��RU�LQ�D�JLYHQ�DOWHUQDWH�IRUP

��� Use and rearrange equations given in this unit

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�ZKLFK�XQLWV�DUH�UHTXLUHG�LQ�
HTXDWLRQV

7RSLF��

Visible light and the Solar System

���� 'HVFULEH�KRZ�LGHDV�DERXW�WKH�VWUXFWXUH�RI�WKH�6RODU�6\VWHP�KDYH�
FKDQJHG�RYHU�WLPH��LQFOXGLQJ�WKH�FKDQJH�IURP�WKH�JHRFHQWULF�WR�
WKH�KHOLRFHQWULF�PRGHOV�DQG�WKH�GLVFRYHU\�RI�QHZ�SODQHWV�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�VFLHQWLVWV�XVH�ZDYHV�WR�
¿QG�RXW�LQIRUPDWLRQ�DERXW�RXU�8QLYHUVH��LQFOXGLQJ�

D� WKH�6RODU�6\VWHP

E� WKH�0LON\�:D\

���� 'LVFXVV�KRZ�*DOLOHR¶V�REVHUYDWLRQV�RI�-XSLWHU��XVLQJ�WKH�WHOHVFRSH��
SURYLGHG�HYLGHQFH�IRU�WKH�KHOLRFHQWULF�PRGHO�RI�WKH�6RODU�6\VWHP�

���� &RPSDUH�PHWKRGV�RI�REVHUYLQJ�WKH�8QLYHUVH�XVLQJ�YLVLEOH�OLJKW��
LQFOXGLQJ�WKH�QDNHG�H\H��SKRWRJUDSK\�DQG�WHOHVFRSHV�

���� ([SODLQ�KRZ�WR�PHDVXUH�WKH�IRFDO�OHQJWK�RI�D�FRQYHUJLQJ�OHQV�
XVLQJ�D�GLVWDQW�REMHFW

��� Investigate the behaviour of converging lenses, including real and 
virtual images

���� Investigate the use of converging lenses to:

D measure the focal length using a distant object

E� LQYHVWLJDWH�IDFWRUV�ZKLFK�DIIHFW�WKH�PDJQL¿FDWLRQ�RI�D�
converging lens (formulae are not needed)

���� ([SODLQ�KRZ�WKH�H\HSLHFH�RI�D�VLPSOH�WHOHVFRSH�PDJQL¿HV�WKH�
LPDJH�RI�D�GLVWDQW�REMHFW�SURGXFHG�E\�WKH�REMHFWLYH�OHQV��UD\�
GLDJUDPV�DUH�QRW�QHFHVVDU\�

���� 'HVFULEH�KRZ�D�UHÀHFWLQJ�WHOHVFRSH�ZRUNV

����� 5HFDOO�WKDW�ZDYHV�DUH�UHÀHFWHG�DQG�UHIUDFWHG�DW�ERXQGDULHV�
EHWZHHQ�GLIIHUHQW�PDWHULDOV

���� Explain how waves will be refracted at a boundary in 
terms of the change of speed and direction 

����� 'HVFULEH�WKDW�ZDYHV�WUDQVIHU�HQHUJ\�DQG�LQIRUPDWLRQ�ZLWKRXW�
WUDQVIHUULQJ�PDWWHU

����� 8VH�WKH�WHUPV�RI�IUHTXHQF\��ZDYHOHQJWK��DPSOLWXGH�DQG�VSHHG�WR�
GHVFULEH�ZDYHV
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����� 'LIIHUHQWLDWH�EHWZHHQ�ORQJLWXGLQDO�DQG�WUDQVYHUVH�ZDYHV�E\�
UHIHUULQJ�WR�VRXQG��HOHFWURPDJQHWLF�DQG�VHLVPLF�ZDYHV

����� 8VH�ERWK�WKH�HTXDWLRQV�EHORZ�IRU�DOO�ZDYHV��

ZDYH�VSHHG��PHWUH�VHFRQG��P�V�� �IUHTXHQF\��KHUW]��+]��  
ZDYHOHQJWK��PHWUH��P�
v  f  

ZDYH�VSHHG��PHWUH�VHFRQG��P�V�� �GLVWDQFH��PHWUH��P����WLPH�
�VHFRQG��V�

v    x __ t  

7RSLF��

The electromagnetic spectrum

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�+HUVFKHO�DQG�5LWWHU�
FRQWULEXWHG�WR�WKH�GLVFRYHU\�RI�ZDYHV�RXWVLGH�WKH�OLPLWV�RI�WKH�
YLVLEOH�VSHFWUXP

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�DOO�HOHFWURPDJQHWLF�ZDYHV�DUH�
WUDQVYHUVH�DQG�WKDW�WKH\�WUDYHO�DW�WKH�VDPH�VSHHG�LQ�D�YDFXXP

���� 'HVFULEH�WKH�FRQWLQXRXV�HOHFWURPDJQHWLF�VSHFWUXP�LQFOXGLQJ��LQ�
RUGHU��UDGLR�ZDYHV��PLFURZDYHV��LQIUDUHG��YLVLEOH��LQFOXGLQJ�WKH�
FRORXUV�RI�WKH�YLVLEOH�VSHFWUXP���XOWUDYLROHW��;�UD\V�DQG�JDPPD�
UD\V

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�HOHFWURPDJQHWLF�
VSHFWUXP�LV�FRQWLQXRXV�IURP�UDGLR�ZDYHV�WR�JDPPD�UD\V��EXW�
WKH�UDGLDWLRQV�ZLWKLQ�LW�FDQ�EH�JURXSHG�LQ�RUGHU�RI�GHFUHDVLQJ�
ZDYHOHQJWK�DQG�LQFUHDVLQJ�IUHTXHQF\�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�SRWHQWLDO�GDQJHU�
DVVRFLDWHG�ZLWK�DQ�HOHFWURPDJQHWLF�ZDYH�LQFUHDVHV�ZLWK�
LQFUHDVLQJ�IUHTXHQF\�

���� 5HODWH�WKH�KDUPIXO�HIIHFWV��WR�OLIH��RI�H[FHVVLYH�H[SRVXUH�WR�WKH�
IUHTXHQF\�RI�WKH�HOHFWURPDJQHWLF�UDGLDWLRQ��LQFOXGLQJ�

D� PLFURZDYHV��LQWHUQDO�KHDWLQJ�RI�ERG\�FHOOV

E� LQIUDUHG��VNLQ�EXUQV

F� XOWUDYLROHW��GDPDJH�WR�VXUIDFH�FHOOV�DQG�H\HV��OHDGLQJ�WR�VNLQ�
FDQFHU�DQG�H\H�FRQGLWLRQV

G� ;�UD\V�DQG�JDPPD�UD\V��PXWDWLRQ�RU�GDPDJH�WR�FHOOV�LQ�WKH�
ERG\�
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���� 'HVFULEH�VRPH�XVHV�RI�HOHFWURPDJQHWLF�UDGLDWLRQ�

D� UDGLR�ZDYHV��LQFOXGLQJ�EURDGFDVWLQJ��FRPPXQLFDWLRQV�DQG�
VDWHOOLWH�WUDQVPLVVLRQV

E� PLFURZDYHV��LQFOXGLQJ�FRRNLQJ��FRPPXQLFDWLRQV�DQG�VDWHOOLWH�
WUDQVPLVVLRQV

F� LQIUDUHG��LQFOXGLQJ�FRRNLQJ��WKHUPDO�LPDJLQJ��VKRUW�UDQJH�
FRPPXQLFDWLRQV��RSWLFDO�¿EUHV��WHOHYLVLRQ�UHPRWH�FRQWUROV�
DQG�VHFXULW\�V\VWHPV�

G� YLVLEOH�OLJKW��LQFOXGLQJ�YLVLRQ��SKRWRJUDSK\�DQG�LOOXPLQDWLRQ

H� XOWUDYLROHW��LQFOXGLQJ�VHFXULW\�PDUNLQJ��ÀXRUHVFHQW�ODPSV��
GHWHFWLQJ�IRUJHG�EDQN�QRWHV�DQG�GLVLQIHFWLQJ�ZDWHU

I� ;�UD\V��LQFOXGLQJ�REVHUYLQJ�WKH�LQWHUQDO�VWUXFWXUH�RI�REMHFWV��
DLUSRUW�VHFXULW\�VFDQQHUV�DQG�PHGLFDO�;�UD\V

J� JDPPD�UD\V��LQFOXGLQJ�VWHULOLVLQJ�IRRG�DQG�PHGLFDO�
HTXLSPHQW��DQG�WKH�GHWHFWLRQ�RI�FDQFHU�DQG�LWV�WUHDWPHQW

���� 5HFDOO�WKDW�LRQLVLQJ�UDGLDWLRQV�DUH�HPLWWHG�DOO�WKH�WLPH�E\�
UDGLRDFWLYH�VRXUFHV�

���� 'HVFULEH�WKDW�LRQLVLQJ�UDGLDWLRQ�LQFOXGHV�DOSKD�DQG�EHWD�SDUWLFOHV�
DQG�JDPPD�UD\V�DQG�WKDW�WKH\�WUDQVIHU�HQHUJ\�

7RSLF��

Waves and the Universe

���� 5HFDOO�WKDW�WKH�6RODU�6\VWHP�LV�SDUW�RI�WKH�0LON\�:D\�JDOD[\�

���� 'HVFULEH�D�JDOD[\�DV�D�FROOHFWLRQ�RI�VWDUV�

���� 5HFDOO�WKDW�WKH�8QLYHUVH�LQFOXGHV�DOO�RI�WKH�JDOD[LHV

���� &RPSDUH�WKH�UHODWLYH�VL]HV�RI�DQG�WKH�GLVWDQFHV�EHWZHHQ�WKH�
(DUWK��WKH�0RRQ��WKH�SODQHWV��WKH�6XQ��JDOD[LHV�DQG�WKH�8QLYHUVH

���� 'HVFULEH�WKH�XVH�RI�RWKHU�UHJLRQV�RI�WKH�HOHFWURPDJQHWLF�
VSHFWUXP�E\�VRPH�PRGHUQ�WHOHVFRSHV�

���� 'HVFULEH�WKH�PHWKRGV�XVHG�WR�JDWKHU�HYLGHQFH�IRU�OLIH�EH\RQG�
(DUWK��LQFOXGLQJ�VSDFH�SUREHV��VRLO�H[SHULPHQWV�E\�ODQGHUV��
6HDUFK�IRU�([WUDWHUUHVWULDO�,QWHOOLJHQFH��6(7,�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�LPSDFW�RI�GDWD�JDWKHUHG�
E\�PRGHUQ�WHOHVFRSHV�RQ�RXU�XQGHUVWDQGLQJ�RI�WKH�8QLYHUVH��
LQFOXGLQJ�

D� WKH�REVHUYDWLRQ�RI�JDOD[LHV�EHFDXVH�RI�LPSURYHG�
PDJQL¿FDWLRQ

E� WKH�GLVFRYHU\�RI�REMHFWV�QRW�GHWHFWDEOH�XVLQJ�YLVLEOH�OLJKW

F� WKH�DELOLW\�WR�FROOHFW�PRUH�GDWD

��� Construct a simple spectrometer, from a CD or DVD, and use it 
to analyse common light sources

���� ([SODLQ�ZK\�VRPH�WHOHVFRSHV�DUH�ORFDWHG�RXWVLGH�WKH�(DUWK¶V�
DWPRVSKHUH
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���� Analyse data provided to support the location of 
telescopes outside the Earth’s atmosphere

����� 'HVFULEH�WKH�HYROXWLRQ�RI�VWDUV�RI�VLPLODU�PDVV�WR�WKH�6XQ�
WKURXJK�WKH�IROORZLQJ�VWDJHV�

D� QHEXOD

E� VWDU��PDLQ�VHTXHQFH�

F� UHG�JLDQW

G� ZKLWH�GZDUI

����� 'HVFULEH�WKH�UROH�RI�JUDYLW\�LQ�WKH�OLIH�F\FOH�RI�VWDUV�

���� Describe how the evolution of stars with a mass larger 
than the Sun is different, and may end in a black hole or 
neutron star

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI WKH�6WHDG\�6WDWH�DQG�%LJ�%DQJ�
WKHRULHV

����� 'HVFULEH�HYLGHQFH�VXSSRUWLQJ�WKH�%LJ�%DQJ�WKHRU\��OLPLWHG�WR�
UHG�VKLIW�DQG�WKH�FRVPLF�PLFURZDYH�EDFNJURXQG��&0%��UDGLDWLRQ

����� 5HFRJQLVH�WKDW�DV�WKHUH�LV�PRUH�HYLGHQFH�VXSSRUWLQJ�WKH�%LJ�
%DQJ�WKHRU\�WKDQ�WKH�6WHDG\�6WDWH�WKHRU\��LW�LV�WKH�FXUUHQWO\�
DFFHSWHG�PRGHO�IRU�WKH�RULJLQ�RI�WKH�8QLYHUVH�

����� 'HVFULEH�WKDW�LI�D�ZDYH�VRXUFH�LV�PRYLQJ�UHODWLYH�WR�DQ�REVHUYHU�
WKHUH�ZLOO�EH�D�FKDQJH�LQ�WKH�REVHUYHG�IUHTXHQF\�DQG�ZDYHOHQJWK�

���� Demonstrate an understanding that if a wave source is 
moving relative to an observer there will be a change in 
the observed frequency and wavelength 

���� Describe the red-shift in light received from galaxies at 
different distances away from the Earth 

���� Explain why the red-shift of galaxies provides evidence 
for the Universe expanding 

���� Explain how both the Big Bang and Steady State theories 
of the origin of the Universe both account for red-shift of 
galaxies 

���� Explain how the discovery of the CMB radiation led to the 
Big Bang theory becoming the currently accepted model

7RSLF��

Waves and the Earth

���� 5HFDOO�WKDW�VRXQG�ZLWK�IUHTXHQFLHV�JUHDWHU�WKDQ��������KHUW]��
+]��LV�NQRZQ�DV�XOWUDVRXQG�

���� 'HVFULEH�XVHV�RI�XOWUDVRXQG��LQFOXGLQJ�

D� VRQDU

E� FRPPXQLFDWLRQ�EHWZHHQ�DQLPDOV�

F� IRHWDO�VFDQQLQJ

���� &DOFXODWH�GHSWK�RU�GLVWDQFH�IURP�WLPH�DQG�YHORFLW\�RI�XOWUDVRXQG
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���� 5HFDOO�WKDW�VRXQG�ZLWK�IUHTXHQFLHV�OHVV�WKDQ����KHUW]��+]��LV�
NQRZQ�DV�LQIUDVRXQG�

���� 'HVFULEH�XVHV�RI�LQIUDVRXQG��LQFOXGLQJ�

D� FRPPXQLFDWLRQ�EHWZHHQ�DQLPDOV�

E� GHWHFWLRQ�RI�DQLPDO�PRYHPHQW�LQ�UHPRWH�ORFDWLRQV

F� GHWHFWLRQ�RI�YROFDQLF�HUXSWLRQV�DQG�PHWHRUV

���� 5HFDOO�WKDW�VHLVPLF�ZDYHV�DUH�JHQHUDWHG�E\�HDUWKTXDNHV�RU�
H[SORVLRQV

��� Investigate the unpredictability of earthquakes, through sliding 
blocks and weights

���� ([SODLQ�ZK\�VFLHQWLVWV�¿QG�LW�GLI¿FXOW�WR�SUHGLFW�HDUWKTXDNHV�DQG�
WVXQDPL�ZDYHV�HYHQ�ZLWK�DYDLODEOH�GDWD�

���� 5HFDOO�WKDW�VHLVPLF�ZDYHV�FDQ�EH�ORQJLWXGLQDO��3��ZDYHV�DQG�
WUDQVYHUVH��6��ZDYHV�DQG�WKDW�WKH\�FDQ�EH�UHÀHFWHG�DQG�
UHIUDFWHG�DW�ERXQGDULHV�EHWZHHQ�WKH�FUXVW��PDQWOH�DQG�FRUH

����� ([SODLQ�KRZ�GDWD�IURP�VHLVPRPHWHUV�FDQ�EH�XVHG�WR�LGHQWLI\�WKH�
ORFDWLRQ�RI�DQ�HDUWKTXDNH�

���� Demonstrate an understanding of how P and S waves 
WUDYHO�LQVLGH�WKH�(DUWK�LQFOXGLQJ�UHÀHFWLRQ�DQG�UHIUDFWLRQ

����� ([SODLQ�KRZ�WKH�(DUWK¶V�RXWHUPRVW�OD\HU�LV�FRPSRVHG�RI�
�WHFWRQLF��SODWHV�DQG�LV�LQ�UHODWLYH�PRWLRQ�GXH�WR�FRQYHFWLRQ�
FXUUHQWV�LQ�WKH�PDQWOH

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ��DW�SODWH�ERXQGDULHV��
SODWHV�PD\�VOLGH�SDVW�HDFK�RWKHU��VRPHWLPHV�FDXVLQJ�
HDUWKTXDNHV

7RSLF��

Generation and transmission of electricity

���� 'HVFULEH�FXUUHQW�DV�WKH�UDWH�RI�ÀRZ�RI�FKDUJH�DQG�YROWDJH�DV�DQ�
HOHFWULFDO�SUHVVXUH�JLYLQJ�D�PHDVXUH�RI�WKH�HQHUJ\�WUDQVIHUUHG

���� 'H¿QH�SRZHU�DV�WKH�HQHUJ\�WUDQVIHUUHG�SHU�VHFRQG�DQG�
PHDVXUHG�LQ�ZDWWV�

���� 8VH�WKH�HTXDWLRQ�

HOHFWULFDO�SRZHU��ZDWW��:�� �FXUUHQW��DPSHUH��$�� �SRWHQWLDO�
GLIIHUHQFH��YROW��9�
P  I  V 

���� Investigate the power consumption of low-voltage electrical 
items 

���� 'LVFXVV�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�PHWKRGV�RI�ODUJH�
VFDOH�HOHFWULFLW\�SURGXFWLRQ�XVLQJ�D�YDULHW\�RI�UHQHZDEOH�DQG�QRQ�
UHQHZDEOH�UHVRXUFHV�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�IDFWRUV�WKDW�DIIHFW�WKH�VL]H�
DQG�GLUHFWLRQ�RI�WKH�LQGXFHG�FXUUHQW
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��� Investigate factors affecting the generation of electric current by 
induction

���� ([SODLQ�KRZ�WR�SURGXFH�DQ�HOHFWULF�FXUUHQW�E\�WKH�UHODWLYH�
PRYHPHQW�RI�D�PDJQHW�DQG�D�FRLO�RI�ZLUH�

D� RQ�D�VPDOO�VFDOH

E� LQ�WKH�ODUJH�VFDOH�JHQHUDWLRQ�RI�HOHFWULFDO�HQHUJ\�

���� 5HFDOO�WKDW�JHQHUDWRUV�VXSSO\�FXUUHQW�ZKLFK�DOWHUQDWHV�LQ�GLUHFWLRQ�

����� ([SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�GLUHFW�DQG�DOWHUQDWLQJ�FXUUHQW

����� 5HFDOO�WKDW�D�WUDQVIRUPHU�FDQ�FKDQJH�WKH�VL]H�RI�DQ�DOWHUQDWLQJ�
YROWDJH

���� Use the turns ratio equation for transformers to predict 
either the missing voltage or the missing number of turns 

����� ([SODLQ�ZK\�HOHFWULFDO�HQHUJ\�LV�WUDQVPLWWHG�DW�KLJK�YROWDJHV��DV�LW�
LPSURYHV�WKH�HI¿FLHQF\�E\�UHGXFLQJ�KHDW�ORVV�LQ�WUDQVPLVVLRQ�OLQHV

����� ([SODLQ�ZKHUH�DQG�ZK\�VWHS�XS�DQG�VWHS�GRZQ�WUDQVIRUPHUV�DUH�
XVHG�LQ�WKH�WUDQVPLVVLRQ�RI�HOHFWULFLW\�LQ�WKH�1DWLRQDO�*ULG�

����� 'HVFULEH�WKH�KD]DUGV�DVVRFLDWHG�ZLWK�HOHFWULFLW\�WUDQVPLVVLRQ�

����� 5HFDOO�WKDW�HQHUJ\�IURP�WKH�PDLQV�VXSSO\�LV�PHDVXUHG�LQ�
NLORZDWW�KRXUV�

����� 8VH�WKH�HTXDWLRQ�

FRVW��S�� �SRZHU��NLORZDWWV��N:�� �WLPH��KRXU��K�� �FRVW�RI���
NLORZDWW�KRXU��S�N:�K�

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�DGYDQWDJHV�RI�WKH�XVH�RI�
ORZ�HQHUJ\�DSSOLDQFHV�

����� 8VH�GDWD�WR�FRPSDUH�DQG�FRQWUDVW�WKH�DGYDQWDJHV�DQG�
GLVDGYDQWDJHV�RI�HQHUJ\�VDYLQJ�GHYLFHV

����� 8VH�GDWD�WR�FRQVLGHU�FRVW�HI¿FLHQF\�E\�FDOFXODWLQJ�SD\EDFN�WLPHV

����� 8VH�WKH�HTXDWLRQ�

SRZHU��ZDWW��:�� �HQHUJ\�XVHG��MRXOH��-����WLPH�WDNHQ��VHFRQG��V�

P    E __ t  

7RSLF��

Energy and the future

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�HQHUJ\�LV�FRQVHUYHG�

���� 'HVFULEH�HQHUJ\�WUDQVIHU�FKDLQV�LQYROYLQJ�WKH�IROORZLQJ�IRUPV�
RI�HQHUJ\��WKHUPDO��KHDW���OLJKW��HOHFWULFDO��VRXQG��NLQHWLF�
�PRYHPHQW���FKHPLFDO��QXFOHDU�DQG�SRWHQWLDO��HODVWLF�DQG�
JUDYLWDWLRQDO��

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�GLDJUDPV�FDQ�EH�XVHG�WR�
UHSUHVHQW�HQHUJ\�WUDQVIHUV

���� $SSO\�WKH�LGHD�WKDW�HI¿FLHQF\�LV�WKH�SURSRUWLRQ�RI�HQHUJ\�
WUDQVIHUUHG�WR�XVHIXO�IRUPV�WR�HYHU\GD\�VLWXDWLRQV�
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���� 8VH�WKH�HI¿FLHQF\�HTXDWLRQ�

HI¿FLHQF\    
(useful energy transferred by the device)

     _________________________________     
(total energy supplied to the device)

   �����

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�IRU�D�V\VWHP�WR�EH�DW�D�
FRQVWDQW�WHPSHUDWXUH�LW�QHHGV�WR�UDGLDWH�WKH�VDPH�DYHUDJH�
SRZHU�WKDW�LW�DEVRUEV

��� Investigate how the nature of a surface affects the amount of 
thermal energy radiated or absorbed
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8QLW�3���3K\VLFV�IRU�WKH�IXWXUH

2YHUYLHZ

&RQWHQW�DQG�+RZ�6FLHQFH�:RUNV�RYHUYLHZ

,Q�8QLW�3��VWXGHQWV�VWXG\�VL[�WRSLFV�WKDW�JLYH�WKHP�WKH�RSSRUWXQLW\�WR�
GHYHORS�WKHLU�XQGHUVWDQGLQJ�RI�VLJQL¿FDQW�FRQFHSWV�DQG�UHODWH�WKHP�WR�
LPSRUWDQW�XVHV�ERWK�IRU�WRGD\�DQG�WKH�IXWXUH��(OHFWULFLW\�LV�H[SODLQHG�
IXUWKHU��EXLOGLQJ�RQ�8QLW�3���6WXGHQWV�DUH�LQWURGXFHG�WR�PRWLRQ��
IRUFHV�DQG�PRPHQWXP��1XFOHDU�UHDFWLRQV�DQG�QXFOHDU�SRZHU�DUH�WKHQ�
GLVFXVVHG��LQFOXGLQJ�WKH�XVHV�DQG�GDQJHUV�RI�UDGLRDFWLYLW\�

3UDFWLFDO�ZRUN�LQ�WKLV�XQLW�ZLOO�JLYH�VWXGHQWV�RSSRUWXQLWLHV�WR�SODQ�
SUDFWLFDO�ZD\V�WR�DQVZHU�VFLHQWL¿F�TXHVWLRQV��GHYLVH�DSSURSULDWH�
PHWKRGV�IRU�WKH�FROOHFWLRQ�RI�QXPHULFDO�DQG�RWKHU�GDWD��DVVHVV�DQG�
PDQDJH�ULVNV�ZKHQ�FDUU\LQJ�RXW�SUDFWLFDO�ZRUN��FROOHFW��SURFHVV��
DQDO\VH�DQG�LQWHUSUHW�SULPDU\�DQG�VHFRQGDU\�GDWD��GUDZ�HYLGHQFH�
EDVHG�FRQFOXVLRQV��DQG�HYDOXDWH�PHWKRGV�RI�GDWD�FROOHFWLRQ�DQG�WKH�
TXDOLW\�RI�WKH�UHVXOWLQJ�GDWD�

:RUN�RQ�VWDWLF�DQG�FXUUHQW�HOHFWULFLW\�DQG�RQ�QXFOHDU�UHDFWLRQV�SURYLGHV�
RSSRUWXQLWLHV�WR�XVH�PRGHOV�WR�H[SODLQ�LGHDV�DQG�SURFHVVHV��6WXGHQWV�
ZLOO�ZRUN�TXDQWLWDWLYHO\�ZKHQ�VWXG\LQJ�FKDUJH��UHVLVWDQFH��HOHFWULFDO�
SRZHU��PRWLRQ��HQHUJ\��PRPHQWXP�DQG�KDOI�OLYHV��7KH\�ZLOO�KDYH�
RSSRUWXQLWLHV�WR�FRPPXQLFDWH�VFLHQWL¿F�LQIRUPDWLRQ�XVLQJ�VFLHQWL¿F�DQG�
PDWKHPDWLFDO�FRQYHQWLRQV�DQG�V\PEROV�GXULQJ�ZRUN�RQ�UHVLVWDQFH�DQG�
PRWLRQ�

:RUN�RQ�WKH�DSSOLFDWLRQV�RI�VWDWLF�HOHFWULFLW\��FDU�VDIHW\�IHDWXUHV��
VWRSSLQJ�GLVWDQFHV��QXFOHDU�HQHUJ\�DQG�WKH�XVHV�RI�UDGLRDFWLYLW\�
DOORZ�VWXGHQWV�WR�FRQVLGHU�WKH�UROH�WKDW�SK\VLFV�DQG�SK\VLFLVWV�SOD\�
LQ�SURYLGLQJ�VDIH�DQG�XVHIXO�PDFKLQHV��6WXGHQWV�DOVR�KDYH�WKH�
RSSRUWXQLW\�WR�FRQVLGHU�WKH�DGYDQWDJHV��GLVDGYDQWDJHV�DQG�ULVNV�RI�
WKHVH�DSSOLFDWLRQV��DQG�WKH�VDIH�XVHV�RI�UDGLRDFWLYH�VXEVWDQFHV�

,Q�7RSLF���VWXGHQWV�ZLOO�OHDUQ�DERXW�VWDWLF�HOHFWULFLW\�EHIRUH�GLVFXVVLQJ�
VRPH�XVHV�DQG�GDQJHUV�RI�HOHFWULFDO�FKDUJHV��'LUHFW�FXUUHQW�LV�
LQWURGXFHG�

7RSLF���OHDGV�VWXGHQWV�WR�XQGHUVWDQG�WKH�UHODWLRQVKLS�EHWZHHQ�
FXUUHQW��YROWDJH�DQG�UHVLVWDQFH��(TXDWLRQV�IRU�HOHFWULFDO�SRZHU�DQG�
HQHUJ\�WUDQVIHUUHG�DUH�DOVR�XVHG��)XUWKHU�LQYHVWLJDWLRQV�OHDG�WR�DQ�
XQGHUVWDQGLQJ�RI�KRZ�FXUUHQW�YDULHV�ZLWK�YROWDJH�LQ�VRPH�FRPPRQ�
FRPSRQHQWV�

,Q�7RSLF���VWXGHQWV�ZLOO�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�WKH�PRWLRQ�RI�
REMHFWV�DQG�1HZWRQ¶V�VHFRQG�ODZ�RI�PRWLRQ��7KLV�LV�WKHQ�H[HPSOL¿HG�E\�
FRQVLGHULQJ�WKH�PRWLRQ�RI�DQ�REMHFW�DV�LW�IDOOV�WKURXJK�D�YDFXXP�DQG�
WKH�DWPRVSKHUH�

,Q�7RSLF���VWXGHQWV�ZLOO�OHDUQ�DERXW�FRQVHUYDWLRQ�RI�PRPHQWXP�E\�
LQYHVWLJDWLQJ�FROOLVLRQV�EHWZHHQ�ERGLHV��7KLV�ZLOO�HQDEOH�VWXGHQWV�WR�
DSSO\�LGHDV�DERXW�UDWH�RI�FKDQJH�RI�PRPHQWXP�WR�FUXPSOH�]RQHV��VHDW�
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EHOWV�DQG�DLU�EDJV��6WXGHQWV�ZLOO�WKHQ�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�WKH�
UHODWLRQVKLS�EHWZHHQ�ZRUN�GRQH��HQHUJ\�WUDQVIHUUHG�DQG�SRZHU�

,Q�7RSLF���VWXGHQWV�ZLOO�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�UDGLRDFWLYH�GHFD\��
LQFOXGLQJ�FKDLQ�UHDFWLRQV��DQG�GLIIHUHQFH�EHWZHHQ�¿VVLRQ�DQG�IXVLRQ��
6WXGHQWV�ZLOO�XVH�WKLV�FRQWH[W�WR�VWXG\�WKH�UROH�RI�WKH�ZLGHU�VFLHQWL¿F�
FRPPXQLW\�LQ�YDOLGDWLQJ�WKHRULHV�

,Q�7RSLF���VWXGHQWV�ZLOO�GHYHORS�DQ�XQGHUVWDQGLQJ�RI�WKH�XVHV�
RI�GLIIHUHQW�LRQLVLQJ�UDGLDWLRQV��7KH\�ZLOO�FRPSDUH�DQG�FRQWUDVW�
WKH�DGYDQWDJHV�DQG�ULVNV�LQYROYHG�DQG�XVH�PRGHOV�WR�LQYHVWLJDWH�
UDGLRDFWLYH�GHFD\��6WXGHQWV�ZLOO�UHVHDUFK�DQG�GLVFXVV�WKH�DGYDQWDJHV�
DQG�GLVDGYDQWDJHV�RI�XVLQJ�QXFOHDU�SRZHU�IRU�JHQHUDWLQJ�HOHFWULFLW\��

$VVHVVPHQW�RYHUYLHZ

7KLV�XQLW�LV�H[WHUQDOO\�DVVHVVHG��WKURXJK�D�RQH�KRXU�����PDUN��WLHUHG�
ZULWWHQ�H[DPLQDWLRQ��FRQWDLQLQJ�VL[�TXHVWLRQV�

7KH�H[DPLQDWLRQ�ZLOO�FRQWDLQ�D�PL[WXUH�RI�TXHVWLRQ�VW\OHV��LQFOXGLQJ�
REMHFWLYH�TXHVWLRQV��VKRUW�DQVZHU�TXHVWLRQV�DQG�H[WHQGHG�ZULWLQJ�
TXHVWLRQV�

3UDFWLFDO�LQYHVWLJDWLRQV�LQ�WKLV�XQLW

:LWKLQ�WKLV�XQLW��VWXGHQWV�ZLOO�GHYHORS�XQGHUVWDQGLQJ�RI�WKH�SURFHVV�RI�
VFLHQWL¿F�LQYHVWLJDWLRQV��LQFOXGLQJ�WKDW�LQYHVWLJDWLRQV�

XVH�K\SRWKHVHV�ZKLFK�DUH�WHVWHG��

UHTXLUH�DVVHVVPHQW�DQG�PDQDJHPHQW�RI�ULVNV��

UHTXLUH�WKH�FROOHFWLRQ��SUHVHQWDWLRQ��DQDO\VLV�DQG�LQWHUSUHWDWLRQ�RI���
SULPDU\�DQG�VHFRQGDU\�HYLGHQFH��LQFOXGLQJ�WKH�XVH�RI�DSSURSULDWH�
WHFKQRORJ\�

VKRXOG�LQFOXGH�UHYLHZ�RI�PHWKRGRORJ\�WR�DVVHVV�¿WQHVV�IRU�SXUSRVH��

VKRXOG�LQFOXGH�D�UHYLHZ�RI�K\SRWKHVHV�LQ�WKH�OLJKW�RI�RXWFRPHV���

7KH�IROORZLQJ�VSHFL¿FDWLRQ�SRLQWV�DUH�SUDFWLFDO�LQYHVWLJDWLRQV�WKDW�
H[HPSOLI\�WKH�VFLHQWL¿F�SURFHVV�DQG�PD\�DSSHDU�LQ�WKH�ZULWWHQ�
H[DPLQDWLRQ�IRU�WKLV�XQLW�

��� Investigate the relationship between potential difference 
(voltage), current and resistance 

���� Investigate the relationship between force, mass and 
acceleration

��� Investigate the forces required to slide blocks along different 
surfaces, with differing amounts of friction

��� Investigate how crumple zones can be used to reduce the forces 
in collisions

��� Investigate models which simulate radioactive decay
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7KH�IROORZLQJ�DUH�IXUWKHU�VXJJHVWLRQV�IRU�SUDFWLFDO�ZRUN�ZLWKLQ�WKLV�
XQLW��

Investigate forces between charges��

Conduct experiments to show the relationship between potential ��
difference (voltage), current and resistance, for a component 
whose resistance varies with a given factor, such as temperature, 
light intensity and pressure

Investigate the motion of falling ��

Investigate momentum during collisions��

Investigate power by running up the stairs or lifting objects of ��
different weights

7KH�FRQWUROOHG�DVVHVVPHQW�WDVN��&$7��IRU�WKH�*&6(�LQ�3K\VLFV�ZLOO�EH�
WDNHQ�IURP�DQ\�RI�WKHVH�SUDFWLFDO�LQYHVWLJDWLRQV��VSHFL¿FDWLRQ�SRLQWV�
DQG�IXUWKHU�VXJJHVWHG�SUDFWLFDO�LQYHVWLJDWLRQV���7KLV�WDVN�ZLOO�FKDQJH�
HYHU\�\HDU��VR�IXWXUH�&$7V�ZLOO�EH�FKRVHQ�IURP�WKLV�OLVW�

Unit P2: Physics for your future
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'HWDLOHG�XQLW�FRQWHQW

,Q�WKLV�VSHFL¿FDWLRQ�EROG�WH[W�UHIHUV�WR�KLJKHU�WLHU�RQO\�FRQWHQW��,WDOLF�WH[W�UHIHUV�WR�SUDFWLFDO�
LQYHVWLJDWLRQV��ZKLFK�VWXGHQWV�DUH�UHTXLUHG�WR�GHPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�

Throughout the unit

���� 8VH�HTXDWLRQV�JLYHQ�LQ�WKLV�XQLW��RU�LQ�D�JLYHQ�DOWHUQDWH�IRUP

��� Use and rearrange equations given in this unit 

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�ZKLFK�XQLWV�DUH�UHTXLUHG�LQ�
HTXDWLRQV�

7RSLF��

Static and current electricity

���� 'HVFULEH�WKH�VWUXFWXUH�RI�WKH�DWRP��OLPLWHG�WR�WKH�SRVLWLRQ��PDVV�
DQG�FKDUJH�RI�SURWRQV��QHXWURQV�DQG�HOHFWURQV

���� ([SODLQ�KRZ�DQ�LQVXODWRU�FDQ�EH�FKDUJHG�E\�IULFWLRQ��WKURXJK�WKH�
WUDQVIHU�RI�HOHFWURQV�

���� ([SODLQ�KRZ�WKH�PDWHULDO�JDLQLQJ�HOHFWURQV�EHFRPHV�QHJDWLYHO\�
FKDUJHG�DQG�WKH�PDWHULDO�ORVLQJ�HOHFWURQV�LV�OHIW�ZLWK�DQ�HTXDO�
SRVLWLYH�FKDUJH

���� 5HFDOO�WKDW�OLNH�FKDUJHV�UHSHO�DQG�XQOLNH�FKDUJHV�DWWUDFW�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�FRPPRQ�HOHFWURVWDWLF�
SKHQRPHQD�LQ�WHUPV�RI�PRYHPHQW�RI�HOHFWURQV��LQFOXGLQJ�

D� VKRFNV�IURP�HYHU\GD\�REMHFWV

E� OLJKWQLQJ

F� DWWUDFWLRQ�E\�LQGXFWLRQ�VXFK�DV�D�FKDUJHG�EDOORRQ�DWWUDFWHG�WR�
D�ZDOO�DQG�D�FKDUJHG�FRPE�SLFNLQJ�XS�VPDOO�SLHFHV�RI�SDSHU�

���� ([SODLQ�KRZ�HDUWKLQJ�UHPRYHV�H[FHVV�FKDUJH�E\�PRYHPHQW�RI�
HOHFWURQV

���� ([SODLQ�VRPH�RI�WKH�XVHV�RI�HOHFWURVWDWLF�FKDUJHV�LQ�HYHU\GD\�
VLWXDWLRQV��LQFOXGLQJ�SDLQW�DQG�LQVHFWLFLGH�VSUD\HUV

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�VRPH�RI�WKH�GDQJHUV�RI�
HOHFWURVWDWLF�FKDUJHV�LQ�HYHU\GD\�VLWXDWLRQV��LQFOXGLQJ�IXHOOLQJ�
DLUFUDIW�DQG�WDQNHUV�WRJHWKHU�ZLWK�WKH�XVH�RI�HDUWKLQJ�WR�SUHYHQW�
WKH�EXLOG�XS�RI�FKDUJH�DQG�GDQJHU�DULVLQJ

���� 5HFDOO�WKDW�DQ�HOHFWULF�FXUUHQW�LV�WKH�UDWH�RI�ÀRZ�RI�FKDUJH

����� 5HFDOO�WKDW�WKH�FXUUHQW�LQ�PHWDOV�LV�D�ÀRZ�RI�HOHFWURQV

����� 8VH�WKH�HTXDWLRQ�

FKDUJH��FRXORPE��&�� �FXUUHQW��DPSHUH��$�� �WLPH��VHFRQG��V�
Q  I  t 

����� 5HFDOO�WKDW�FHOOV�DQG�EDWWHULHV�VXSSO\�GLUHFW�FXUUHQW��G�F��

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�GLUHFW�FXUUHQW��G�F���LV�
PRYHPHQW�RI�FKDUJH�LQ�RQH�GLUHFWLRQ�RQO\
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7RSLF��

Controlling and using electric current

���� 'HVFULEH�KRZ�DQ�DPPHWHU�LV�SODFHG�LQ�VHULHV�ZLWK�D�FRPSRQHQW�
WR�PHDVXUH�WKH�FXUUHQW��LQ�DPSV��LQ�WKH�FRPSRQHQW

���� ([SODLQ�KRZ�FXUUHQW�LV�FRQVHUYHG�DW�D�MXQFWLRQ

���� ([SODLQ�KRZ�WKH�FXUUHQW�LQ�D�FLUFXLW�GHSHQGV�RQ�WKH�SRWHQWLDO�
GLIIHUHQFH�RI�WKH�VRXUFH

���� 'HVFULEH�KRZ�D�YROWPHWHU�LV�SODFHG�LQ�SDUDOOHO�ZLWK�D�FRPSRQHQW�
WR�PHDVXUH�WKH�SRWHQWLDO�GLIIHUHQFH��YROWDJH���LQ�YROWV��DFURVV�LW�

��� Demonstrate an understanding that potential difference 
(voltage) is the energy transferred per unit charge passed 
and hence that the volt is a joule per coulomb

��� Investigate the relationship between potential difference 
(voltage), current and resistance 

���� ([SODLQ�KRZ�FKDQJLQJ�WKH�UHVLVWDQFH�LQ�D�FLUFXLW�FKDQJHV�WKH�
FXUUHQW�DQG�KRZ�WKLV�FDQ�EH�DFKLHYHG�XVLQJ�D�YDULDEOH�UHVLVWRU�

���� 8VH�WKH�HTXDWLRQ�

SRWHQWLDO�GLIIHUHQFH��YROW��9�� �FXUUHQW��DPSHUH��$�� �UHVLVWDQFH�
�RKP�� �
V  I  R

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�FXUUHQW�YDULHV�ZLWK�
SRWHQWLDO�GLIIHUHQFH�IRU�WKH�IROORZLQJ�GHYLFHV�

D� ¿ODPHQW�ODPSV

E� GLRGHV

F� ¿[HG�UHVLVWRUV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�WKH�UHVLVWDQFH�RI�D�OLJKW�
GHSHQGHQW�UHVLVWRU��/'5��FKDQJHV�ZLWK�OLJKW�LQWHQVLW\

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�KRZ�WKH�UHVLVWDQFH�RI�D�
WKHUPLVWRU�FKDQJHV�ZLWK�FKDQJH�RI�WHPSHUDWXUH��QHJDWLYH�
WHPSHUDWXUH�FRHI¿FLHQW�WKHUPLVWRUV�RQO\�

����� ([SODLQ�ZK\��ZKHQ�WKHUH�LV�DQ�HOHFWULF�FXUUHQW�LQ�D�UHVLVWRU��WKHUH�
LV�DQ�HQHUJ\�WUDQVIHU�ZKLFK�KHDWV�WKH�UHVLVWRU

���� Explain the energy transfer (in 2.12 above) as the result 
of collisions between electrons and the ions in the lattice

����� 'LVWLQJXLVK�EHWZHHQ�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�WKH�
KHDWLQJ�HIIHFW�RI�DQ�HOHFWULF�FXUUHQW�

����� 8VH�WKH�HTXDWLRQ�

HOHFWULFDO�SRZHU��ZDWW��:�� �FXUUHQW��DPSHUH��$�� �SRWHQWLDO�
GLIIHUHQFH��YROW��9�
P  I  V 
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����� 8VH�WKH�HTXDWLRQ�

HQHUJ\�WUDQVIHUUHG��MRXOH��-�� �FXUUHQW��DPSHUH��$�� �SRWHQWLDO�
GLIIHUHQFH��YROW��9�� �WLPH��VHFRQG��V�
E  I  V  t

7RSLF��

Motion and forces

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�IROORZLQJ�DV�YHFWRU�
TXDQWLWLHV�

D� GLVSODFHPHQW

E� YHORFLW\

F� DFFHOHUDWLRQ

G� IRUFH

���� ,QWHUSUHW�GLVWDQFH�WLPH�JUDSKV�LQFOXGLQJ�GHWHUPLQDWLRQ�RI�VSHHG�
IURP�WKH�JUDGLHQW�

���� 5HFDOO�WKDW�YHORFLW\�LV�VSHHG�LQ�D�VWDWHG�GLUHFWLRQ�

����� 8VH�WKH�HTXDWLRQ�

VSHHG��P�V�� �GLVWDQFH��P����WLPH��V�

���� 8VH�WKH�HTXDWLRQ�

DFFHOHUDWLRQ��PHWUH�SHU�VHFRQG�VTXDUHG��P�V��� �FKDQJH�LQ�
YHORFLW\��PHWUH�SHU�VHFRQG��P�V����WLPH�WDNHQ��VHFRQG��V��

a    
�v  u�
 ______ t  

���� ,QWHUSUHW�YHORFLW\�WLPH�JUDSKV�WR��

D� FRPSDUH�DFFHOHUDWLRQ�IURP�JUDGLHQWV�TXDOLWDWLYHO\�

E� FDOFXODWH�WKH�DFFHOHUDWLRQ�IURP�WKH�JUDGLHQW��IRU�XQLIRUP�
DFFHOHUDWLRQ�RQO\�

c determine the distance travelled using the area 
between the graph line and the time axis (for uniform 
acceleration only

���� 'UDZ�DQG�LQWHUSUHW�D�IUHH�ERG\�IRUFH�GLDJUDP

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�ZKHQ�WZR�ERGLHV�LQWHUDFW��
WKH�IRUFHV�WKH\�H[HUW�RQ�HDFK�RWKHU�DUH�HTXDO�LQ�VL]H�DQG�
RSSRVLWH�LQ�GLUHFWLRQ�DQG�WKDW�WKHVH�DUH�NQRZQ�DV�DFWLRQ�DQG�
UHDFWLRQ�IRUFHV

���� &DOFXODWH�D�UHVXOWDQW�IRUFH�XVLQJ�D�UDQJH�RI�IRUFHV��OLPLWHG�WR�WKH�
UHVXOWDQW�RI�IRUFHV�DFWLQJ�DORQJ�D�OLQH��LQFOXGLQJ�UHVLVWLYH�IRUFHV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�LI�WKH�UHVXOWDQW�IRUFH�DFWLQJ�
RQ�D�ERG\�LV�]HUR��LW�ZLOO�UHPDLQ�DW�UHVW�RU�FRQWLQXH�WR�PRYH�DW�
WKH�VDPH�YHORFLW\

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�LI�WKH�UHVXOWDQW�IRUFH�DFWLQJ�
RQ�D�ERG\�LV�QRW�]HUR��LW�ZLOO�DFFHOHUDWH�LQ�WKH�GLUHFWLRQ�RI�WKH�
UHVXOWDQW�IRUFH
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����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�D�UHVXOWDQW�IRUFH�DFWLQJ�RQ�
DQ�REMHFW�SURGXFHV�DQ�DFFHOHUDWLRQ�ZKLFK�GHSHQGV�RQ�

D� WKH�VL]H�RI�WKH�UHVXOWDQW�IRUFH

E� WKH�PDVV�RI�WKH�REMHFW�

����� 8VH�WKH�HTXDWLRQ�

IRUFH��QHZWRQ��1�� �PDVV��NLORJUDP��NJ�� �DFFHOHUDWLRQ��PHWUH�
SHU�VHFRQG�VTXDUHG��P�V��
F  m  a

����� 8VH�WKH�HTXDWLRQ�

ZHLJKW��QHZWRQ��1�� �PDVV��NLORJUDP��NJ�� �JUDYLWDWLRQDO�¿HOG�
VWUHQJWK��QHZWRQ�SHU�NLORJUDP��1�NJ�
W  m  g

���� Investigate the relationship between force, mass and 
acceleration

����� 5HFDOO�WKDW�LQ�D�YDFXXP�DOO�IDOOLQJ�ERGLHV�DFFHOHUDWH�DW�WKH�VDPH�
UDWH

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�

D� ZKHQ�DQ�REMHFW�IDOOV�WKURXJK�DQ�DWPRVSKHUH�DLU�UHVLVWDQFH�
LQFUHDVHV�ZLWK�LQFUHDVLQJ�VSHHG

E� DLU�UHVLVWDQFH�LQFUHDVHV�XQWLO�LW�LV�HTXDO�LQ�VL]H�WR�WKH�ZHLJKW�
RI�WKH�IDOOLQJ�REMHFW

F� ZKHQ�WKH�WZR�IRUFHV�DUH�EDODQFHG��DFFHOHUDWLRQ�LV�]HUR�DQG�
WHUPLQDO�YHORFLW\�LV�UHDFKHG

7RSLF��

Momentum, energy, work and power

���� 5HFDOO�WKDW�WKH�VWRSSLQJ�GLVWDQFH�RI�D�YHKLFOH�LV�PDGH�XS�RI�WKH�
VXP�RI�WKH�WKLQNLQJ�GLVWDQFH�DQG�WKH�EUDNLQJ�GLVWDQFH

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�IDFWRUV�DIIHFWLQJ�WKH�
VWRSSLQJ�GLVWDQFH�RI�D�YHKLFOH��LQFOXGLQJ�

D� WKH�PDVV�RI�WKH�YHKLFOH

E� WKH�VSHHG�RI�WKH�YHKLFOH�

F� WKH�GULYHU¶V�UHDFWLRQ�WLPH

G� WKH�VWDWH�RI�WKH�YHKLFOH¶V�EUDNHV

H� WKH�VWDWH�RI�WKH�URDG�

I� WKH�DPRXQW�RI�IULFWLRQ�EHWZHHQ�WKH�W\UH�DQG�WKH�URDG�VXUIDFH�

���� Investigate the forces required to slide blocks along different 
surfaces, with differing amounts of friction

���� 8VH�WKH�HTXDWLRQ�

PRPHQWXP��NLORJUDP�PHWUH�SHU�VHFRQG��NJ�P�V�� �PDVV�
�NLORJUDP��NJ�� �YHORFLW\��PHWUH�SHU�VHFRQG��P�V�

WR�FDOFXODWH�WKH�PRPHQWXP�RI�D�PRYLQJ�REMHFW

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�PRPHQWXP�DV�D�YHFWRU�TXDQWLW\
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���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�LGHD�RI�OLQHDU�PRPHQWXP�
FRQVHUYDWLRQ�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�LGHD�RI�UDWH�RI�FKDQJH�
RI�PRPHQWXP�WR�H[SODLQ�SURWHFWLYH�IHDWXUHV�LQFOXGLQJ�EXEEOH�
ZUDSV��VHDW�EHOWV��FUXPSOH�]RQHV�DQG�DLU�EDJV�

���� Investigate how crumple zones can be used to reduce the forces 
in collisions

��� Use the equation: 

force (newton, N)  change in momentum (kilogram 
metre per second, kg m/s) / time (second, s)

F    
(mv  mu)

  _________ 
t
  

to calculate the change in momentum of a system, as in 4.6

����� 8VH�WKH�HTXDWLRQ�

ZRUN�GRQH��MRXOH��-�� �IRUFH��QHZWRQ��1�� �GLVWDQFH�PRYHG�LQ�
WKH�GLUHFWLRQ�RI�WKH�IRUFH��PHWUH��P�
E  F  d 

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�HQHUJ\�WUDQVIHUUHG��MRXOH��-��
LV�HTXDO�WR�ZRUN�GRQH��MRXOH��-��

����� 5HFDOO�WKDW�SRZHU�LV�WKH�UDWH�RI�GRLQJ�ZRUN�DQG�LV�PHDVXUHG�LQ�
ZDWWV��:�

����� 8VH�WKH�HTXDWLRQ�

SRZHU��ZDWW��:�� �ZRUN�GRQH��MRXOH��-����WLPH�WDNHQ��VHFRQG��V�

P    E __ t  

����� 5HFDOO�WKDW�RQH�ZDWW�LV�HTXDO�WR�RQH�MRXOH�SHU�VHFRQG��-�V�

����� 8VH�WKH�HTXDWLRQ�

JUDYLWDWLRQDO�SRWHQWLDO�HQHUJ\��MRXOH��-�� �PDVV��NLORJUDP��NJ��
�JUDYLWDWLRQDO�¿HOG�VWUHQJWK��QHZWRQ�SHU�NLORJUDP��1�NJ��  

YHUWLFDO�KHLJKW��PHWUH��P�
GPE  m  g  h

����� 8VH�WKH�HTXDWLRQ�

NLQHWLF�HQHUJ\��MRXOH��-��    � _ �   �PDVV��NLORJUDP��NJ�� �YHORFLW\� 
��PHWUH�VHFRQG����P�V���

.(    � _ �    m  v�

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�LGHD�RI�FRQVHUYDWLRQ�RI�
HQHUJ\�LQ�YDULRXV�HQHUJ\�WUDQVIHUV�

���� Carry out calculations on work done to show the 
dependence of braking distance for a vehicle on initial 
velocity squared (work done to bring a vehicle to rest 
equals its initial kinetic energy)
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7RSLF��

1XFOHDU�¿VVLRQ�DQG�QXFOHDU�IXVLRQ

���� 'HVFULEH�WKH�VWUXFWXUH�RI�QXFOHL�RI�LVRWRSHV�XVLQJ�WKH�WHUPV�
DWRPLF��SURWRQ��QXPEHU�DQG�PDVV��QXFOHRQ��QXPEHU�DQG�XVLQJ�
V\PEROV�LQ�WKH�IRUPDW���6 C

���� ([SODLQ�KRZ�DWRPV�PD\�JDLQ�RU�ORVH�HOHFWURQV�WR�IRUP�LRQV

���� 5HFDOO�WKDW�DOSKD�DQG�EHWD�SDUWLFOHV�DQG�JDPPD�UD\V�DUH�LRQLVLQJ�
UDGLDWLRQV�HPLWWHG�IURP�XQVWDEOH�QXFOHL�LQ�D�UDQGRP�SURFHVV

���� 5HFDOO�WKDW�DQ�DOSKD�SDUWLFOH�LV�HTXLYDOHQW�WR�D�KHOLXP�QXFOHXV��
D�EHWD�SDUWLFOH�LV�DQ�HOHFWURQ�HPLWWHG�IURP�WKH�QXFOHXV�DQG�D�
JDPPD�UD\�LV�HOHFWURPDJQHWLF�UDGLDWLRQ�

���� &RPSDUH�DOSKD��EHWD�DQG�JDPPD�UDGLDWLRQV�LQ�WHUPV�RI�WKHLU�
DELOLWLHV�WR�SHQHWUDWH�DQG�LRQLVH�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�QXFOHDU�UHDFWLRQV�FDQ�EH�D�
VRXUFH�RI�HQHUJ\��LQFOXGLQJ�¿VVLRQ��IXVLRQ�DQG�UDGLRDFWLYH�GHFD\

���� ([SODLQ�KRZ�WKH�¿VVLRQ�RI�8�����SURGXFHV�WZR�GDXJKWHU�QXFOHL�
DQG�WZR�RU�PRUH�QHXWURQV��DFFRPSDQLHG�E\�D�UHOHDVH�RI�HQHUJ\

���� ([SODLQ�WKH�SULQFLSOH�RI�D�FRQWUROOHG�QXFOHDU�FKDLQ�UHDFWLRQ

���� ([SODLQ�KRZ�WKH�FKDLQ�UHDFWLRQ�LV�FRQWUROOHG�LQ�D�QXFOHDU�UHDFWRU�
LQFOXGLQJ�WKH�DFWLRQ�RI�PRGHUDWRUV�DQG�FRQWURO�URGV

����� 'HVFULEH�KRZ�WKHUPDO��KHDW��HQHUJ\�IURP�WKH�FKDLQ�UHDFWLRQ�LV�
FRQYHUWHG�LQWR�HOHFWULFDO�HQHUJ\�LQ�D�QXFOHDU�SRZHU�VWDWLRQ

����� 5HFDOO�WKDW�WKH�SURGXFWV�RI�QXFOHDU�¿VVLRQ�DUH�UDGLRDFWLYH

����� 'HVFULEH�QXFOHDU�IXVLRQ�DV�WKH�FUHDWLRQ�RI�ODUJHU�QXFOHL�IURP�
VPDOOHU�QXFOHL��DFFRPSDQLHG�E\�D�UHOHDVH�RI�HQHUJ\�DQG�
UHFRJQLVH�IXVLRQ�DV�WKH�HQHUJ\�VRXUFH�IRU�VWDUV�

����� ([SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�QXFOHDU�IXVLRQ�DQG�QXFOHDU�¿VVLRQ�

���� Explain why nuclear fusion does not happen at low 
temperatures and pressures, due to electrostatic 
repulsion of protons

����� 5HODWH�WKH�FRQGLWLRQV�IRU�IXVLRQ�WR�WKH�GLI¿FXOW\�RI�PDNLQJ�
a practical and economic form of power station

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�QHZ�VFLHQWL¿F�WKHRULHV��VXFK�
DV�µFROG�IXVLRQ¶��DUH�QRW�DFFHSWHG�XQWLO�WKH\�KDYH�EHHQ�YDOLGDWHG�
E\�WKH�VFLHQWL¿F�FRPPXQLW\

7RSLF��

Advantages and disadvantages of using radioactive materials

���� ([SODLQ�ZKDW�LV�PHDQW�E\�EDFNJURXQG�UDGLDWLRQ��LQFOXGLQJ�KRZ�
UHJLRQDO�YDULDWLRQV�ZLWKLQ�WKH�8.�DUH�FDXVHG�LQ�SDUWLFXODU�E\� 
UDGRQ�JDV

���� 5HFDOO�WKH�RULJLQV�RI�EDFNJURXQG�UDGLDWLRQ�IURP�(DUWK�DQG�VSDFH�
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���� 'HVFULEH�XVHV�RI�UDGLRDFWLYLW\��LQFOXGLQJ�

D� KRXVHKROG�¿UH��VPRNH��DODUPV

E� LUUDGLDWLQJ�IRRG

F� VWHULOLVDWLRQ�RI�HTXLSPHQW

G� WUDFLQJ�DQG�JDXJLQJ�WKLFNQHVVHV�

H� GLDJQRVLV�DQG�WUHDWPHQW�RI�FDQFHU

���� 'HVFULEH�KRZ�WKH�DFWLYLW\�RI�D�UDGLRDFWLYH�VRXUFH�GHFUHDVHV�RYHU�
D�SHULRG�RI�WLPH

���� 5HFDOO�WKDW�WKH�XQLW�RI�DFWLYLW\�RI�D�UDGLRDFWLYH�LVRWRSH�LV�WKH�
%HFTXHUHO��%T

���� 5HFDOO�WKDW�WKH�KDOI�OLIH�RI�D�UDGLRDFWLYH�LVRWRSH�LV�WKH�WLPH�WDNHQ�
IRU�KDOI�WKH�XQGHFD\HG�QXFOHL�WR�GHFD\�

���� 8VH�WKH�FRQFHSW�RI�KDOI�OLIH�WR�FDUU\�RXW�VLPSOH�FDOFXODWLRQV�
RQ�WKH�GHFD\�RI�D�UDGLRDFWLYH�LVRWRSH��LQFOXGLQJ�JUDSKLFDO�
UHSUHVHQWDWLRQV

���� Investigate models which simulate radioactive decay

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�GDQJHUV�RI�LRQLVLQJ�
UDGLDWLRQ�LQ�WHUPV�RI�WLVVXH�GDPDJH�DQG�SRVVLEOH�PXWDWLRQV�DQG�
UHODWH�WKLV�WR�WKH�SUHFDXWLRQV�QHHGHG

����� 'HVFULEH�KRZ�VFLHQWLVWV�KDYH�FKDQJHG�WKHLU�LGHDV�RI�UDGLRDFWLYLW\�
RYHU�WLPH��LQFOXGLQJ��

D� WKH�DZDUHQHVV�RI�WKH�KD]DUGV�DVVRFLDWHG�ZLWK�UDGLRDFWLYH�
VRXUFHV

E� ZK\�WKH�VFLHQWL¿F�LGHDV�FKDQJH�RYHU�WLPH

����� 'LVFXVV�WKH�ORQJ�WHUP�SRVVLELOLWLHV�IRU�VWRUDJH�DQG�GLVSRVDO�RI�
QXFOHDU�ZDVWH

����� (YDOXDWH�WKH�DGYDQWDJHV�DQG�GLVDGYDQWDJHV�RI�QXFOHDU�SRZHU�
IRU�JHQHUDWLQJ�HOHFWULFLW\��LQFOXGLQJ�WKH�ODFN�RI�FDUERQ�GLR[LGH�
HPLVVLRQV��ULVNV��SXEOLF�SHUFHSWLRQ��ZDVWH�GLVSRVDO�DQG�VDIHW\�
LVVXHV
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8QLW�3���$SSOLFDWLRQV�RI�SK\VLFV

2YHUYLHZ

&RQWHQW�DQG�+RZ�6FLHQFH�:RUNV�RYHUYLHZ

7KLV�KLJKO\�HQJDJLQJ�XQLW�EXLOGV�RQ�WKH�NQRZOHGJH�JDLQHG�LQ�XQLWV�3��
DQG�3��E\�LQWURGXFLQJ�VWXGHQWV�WR�PHGLFDO�SK\VLFV��6WXGHQWV�ZLOO�OHDUQ�
KRZ�SK\VLFV�SULQFLSOHV�DUH�YLWDO�LQ�PRGHUQ�PHGLFLQH�LQ�WKH�ZD\�LQ�ZKLFK�
WKH\�DUH�DSSOLHG�WR�GLDJQRVLV��WUHDWPHQW�DQG�VWRUDJH�RI�PHGLFLQHV�

3UDFWLFDO�ZRUN�LQ�WKLV�XQLW�ZLOO�JLYH�VWXGHQWV�RSSRUWXQLWLHV�WR�SODQ�
SUDFWLFDO�ZD\V�WR�DQVZHU�VFLHQWL¿F�TXHVWLRQV��GHYLVH�DSSURSULDWH�
PHWKRGV�IRU�WKH�FROOHFWLRQ�RI�QXPHULFDO�DQG�RWKHU�GDWD��DVVHVV�DQG�
PDQDJH�ULVNV�ZKHQ�FDUU\LQJ�RXW�SUDFWLFDO�ZRUN��FROOHFW��SURFHVV��
DQDO\VH�DQG�LQWHUSUHW�SULPDU\�DQG�VHFRQGDU\�GDWD��GUDZ�HYLGHQFH�
EDVHG�FRQFOXVLRQV��DQG�HYDOXDWH�PHWKRGV�RI�GDWD�FROOHFWLRQ�DQG�WKH�
TXDOLW\�RI�WKH�UHVXOWLQJ�GDWD�

6WXGHQWV�ZLOO�H[SODLQ�LGHDV�DQG�SURFHVVHV�XVLQJ�PRGHOV�ZKLOH�VWXG\LQJ�
UDGLDWLRQ��UDGLRDFWLYH�GHFD\��VXEDWRPLF�VWUXFWXUH��PRPHQWXP�DQG�
NLQHWLF�WKHRU\��:RUN�RQ�WKH�LQWHQVLW\�RI�UDGLDWLRQ��OHQVHV��PRPHQWXP��
NLQHWLF�HQHUJ\��IUHTXHQF\�DQG�JDVHV�ZLOO�SURYLGH�VWXGHQWV�ZLWK�
RSSRUWXQLWLHV�WR�ZRUN�TXDQWLWDWLYHO\��7KH\�ZLOO�KDYH�RSSRUWXQLWLHV�WR�
FRPPXQLFDWH�VFLHQWL¿F�LQIRUPDWLRQ�XVLQJ�VFLHQWL¿F�DQG�PDWKHPDWLFDO�
FRQYHQWLRQV�DQG�V\PEROV�GXULQJ�ZRUN�RQ�UD\�GLDJUDPV�DQG�YLVLRQ��DQG�
ZKHQ�FRQVWUXFWLQJ�QXFOHDU�HTXDWLRQV�

6WXGHQWV�ZLOO�FRQVLGHU�WKH�UROH�WKDW�SK\VLFV�DQG�SK\VLFLVWV�SOD\�LQ�RXU�
OLYHV�WKURXJK�WKH�VWXG\�RI�ODVHU�DQG�RWKHU�WUHDWPHQWV�IRU�FRUUHFWLQJ�
YLVLRQ��WKH�XVH�RI�;�UD\V�LQ�PHGLFLQH��(&*V�DQG�SDFHPDNHUV��DQG�
WKH�XVHV�RI�UDGLRDFWLYH�PDWHULDOV��7KH\�ZLOO�FRQVLGHU�DGYDQWDJHV��
GLVDGYDQWDJHV�DQG�ULVNV�RI�XVLQJ�UDGLRDFWLYH�PDWHULDOV��DQG�FRQVLGHU�
KRZ�GHFLVLRQV�DERXW�WKHLU�XVH�DUH�PDGH��7KH\�ZLOO�ORRN�DW�KRZ�
LQWHUQDWLRQDO�FROODERUDWLRQ�LV�QHFHVVDU\�IRU�WKH�EXLOGLQJ�RI�SDUWLFOH�
DFFHOHUDWRUV�DQG�KRZ�WKHVH�FDQ�OHDG�WR�QHZ�GLVFRYHULHV�DERXW�WKH�
ZRUOG�DURXQG�XV�

,Q�7RSLF���VWXGHQWV�ZLOO�OHDUQ�DERXW�WKH�XVH�RI�UDGLDWLRQ�DQG�RWKHU�
ZDYHV�LQ�PHGLFDO�WUHDWPHQW�DQG�GLDJQRVLV��6WXGHQWV�ZLOO�DSSO\�WKHLU�
XQGHUVWDQGLQJ�RI�OHQVHV�WR�WUHDWPHQWV�IRU�ORQJ�DQG�VKRUW�VLJKWHGQHVV�

,Q�7RSLF���VWXGHQWV�ZLOO�OHDUQ�DERXW�WKH�SURGXFWLRQ�RI�;�UD\V�DQG�WKHQ�
GLVFXVV�WKH�ULVNV�DQG�DGYDQWDJHV�RI�XVLQJ�;�UD\V�IRU�WUHDWPHQW�DQG�
GLDJQRVLV��$�EULHI�VWXG\�RI�WKH�XVH�RI�DQ�HOHFWURFDUGLRJUDP��(&*��ZLOO�
HQDEOH�VWXGHQWV�WR�GHYHORS�D�VLPSOH�XQGHUVWDQGLQJ�RI�WKH�XVH�RI�D�
SDFHPDNHU�WR�UHJXODWH�KHDUW�DFWLRQ�

,Q�7RSLF���VWXGHQWV�ZLOO�GLVFXVV�WKH�HWKLFDO�DQG�VRFLDO�LVVXHV�UHODWLQJ�
WR�WKH�XVH�RI�UDGLRDFWLYH�WHFKQLTXHV�LQ�PHGLFDO�SK\VLFV��6WXGHQWV�ZLOO�
OHDUQ�LQ�GHWDLO�DERXW�WKH�GHFD\�RI�UDGLR�LVRWRSHV�DQG�WKH�XVH�RI�EHWD�
GHFD\��7KH\�ZLOO�UHODWH�WKHLU�NQRZOHGJH�WR�PHGLFDO�WUHDWPHQWV�DQG�
GLDJQRVLV�DQG�WKH�GDQJHUV�RI�XVLQJ�UDGLDWLRQ��
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,Q�7RSLF���VWXGHQWV�ZLOO�LQYHVWLJDWH�FLUFXODU�PRWLRQ��PRPHQWXP�DQG�
FRQVHUYDWLRQ�RI�HQHUJ\��6WXGHQWV�ZLOO�GHYHORS�DQ�XQGHUVWDQGLQJ�
RI�SDUWLFOH�DFFHOHUDWRUV�DQG�WKHLU�XVH�LQ�PHGLFDO�SK\VLFV�DQG�ZLGHU�
UHVHDUFK�

,Q�7RSLF���VWXGHQWV�ZLOO�OHDUQ�VLPSOH�NLQHWLF�WKHRU\�DQG�WKH�JDV�
ODZV��7KH\�ZLOO�OHDUQ�WKH�JHQHUDO�JDV�HTXDWLRQ�DQG�KRZ�WR�DSSO\�WKLV�
HTXDWLRQ�WR��IRU�H[DPSOH��ERWWOHG�JDVHV�LQ�PHGLFLQH�

$VVHVVPHQW�RYHUYLHZ
7KLV�XQLW�LV�H[WHUQDOO\�DVVHVVHG��WKURXJK�D�RQH�KRXU�����PDUN��WLHUHG�
ZULWWHQ�H[DPLQDWLRQ��FRQWDLQLQJ�VL[�TXHVWLRQV�

7KH�H[DPLQDWLRQ�ZLOO�FRQWDLQ�D�PL[WXUH�RI�TXHVWLRQ�VW\OHV��LQFOXGLQJ�
REMHFWLYH�TXHVWLRQV��VKRUW�DQVZHU�TXHVWLRQV�DQG�H[WHQGHG�ZULWLQJ�
TXHVWLRQV�

3UDFWLFDO�LQYHVWLJDWLRQV�LQ�WKLV�XQLW
:LWKLQ�WKLV�XQLW��VWXGHQWV�ZLOO�GHYHORS�XQGHUVWDQGLQJ�RI�WKH�SURFHVV�RI�
VFLHQWL¿F�LQYHVWLJDWLRQV��LQFOXGLQJ�WKDW�LQYHVWLJDWLRQV�

XVH�K\SRWKHVHV�ZKLFK�DUH�WHVWHG��

UHTXLUH�DVVHVVPHQW�DQG�PDQDJHPHQW�RI�ULVNV��

UHTXLUH�WKH�FROOHFWLRQ��SUHVHQWDWLRQ��DQDO\VLV�DQG�LQWHUSUHWDWLRQ�RI���
SULPDU\�DQG�VHFRQGDU\�HYLGHQFH�LQFOXGLQJ�WKH�XVH�RI�DSSURSULDWH�
WHFKQRORJ\�

VKRXOG�LQFOXGH�UHYLHZ�RI�PHWKRGRORJ\�WR�DVVHVV�¿WQHVV�IRU�SXUSRVH��

VKRXOG�LQFOXGH�D�UHYLHZ�RI�K\SRWKHVHV�LQ�WKH�OLJKW�RI�RXWFRPHV���

7KH�IROORZLQJ�VSHFL¿FDWLRQ�SRLQWV�DUH�SUDFWLFDO�LQYHVWLJDWLRQV�WKDW�
H[HPSOLI\�WKH�VFLHQWL¿F�SURFHVV�DQG�PD\�DSSHDU�LQ�WKH�ZULWWHQ�
H[DPLQDWLRQ�IRU�WKLV�XQLW�

��� Investigate variations of image characteristics with objects at 
different distances from a converging lens

����� Investigate the critical angle for perspex/air or glass/air or 
water/air boundaries

���� Investigate TIR between different media

���� Investigate factors affecting the height of rebound of bouncing 
balls 

��� Investigate the temperature and volume relationship for a gas 

��� Investigate the volume and pressure relationship for a gas 

7KH�IROORZLQJ�DUH�IXUWKHU�VXJJHVWLRQV�IRU�SUDFWLFDO�ZRUN�ZLWKLQ�WKLV�
XQLW��

Investigate the relationship between the intensity of radiation and ��
the distance from the source

Investigate the absorption of light by translucent materials in ��
order to simulate X-rays’ absorption
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Investigate conservation of energy and momentum during ��
collisions using models to represent particles

Investigate inelastic collisions with the two objects remaining ��
together after the collision and also ‘near’ elastic collisions

Investigate the temperature and pressure relationship for a gas��

7KH�FRQWUROOHG�DVVHVVPHQW�WDVN��&$7��IRU�WKH�*&6(�LQ�3K\VLFV�ZLOO�EH�
WDNHQ�IURP�DQ\�RI�WKHVH�SUDFWLFDO�LQYHVWLJDWLRQV��VSHFL¿FDWLRQ�SRLQWV�
DQG�IXUWKHU�VXJJHVWHG�SUDFWLFDO�LQYHVWLJDWLRQV���7KLV�WDVN�ZLOO�FKDQJH�
HYHU\�\HDU��VR�IXWXUH�&$7V�ZLOO�EH�FKRVHQ�IURP�WKLV�OLVW�
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'HWDLOHG�XQLW�FRQWHQW

,Q�WKLV�VSHFL¿FDWLRQ�EROG�WH[W�UHIHUV�WR�KLJKHU�WLHU�RQO\�FRQWHQW��,WDOLF�WH[W�UHIHUV�WR�SUDFWLFDO�
LQYHVWLJDWLRQV��ZKLFK�VWXGHQWV�DUH�UHTXLUHG�WR�GHPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�

Throughout the unit 

���� 8VH�HTXDWLRQV�JLYHQ�LQ�WKLV�XQLW��RU�LQ�D�JLYHQ�DOWHUQDWH�IRUP

���� Use and rearrange equations given in this unit 

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�ZKLFK�XQLWV�DUH�UHTXLUHG�LQ�
HTXDWLRQV

7RSLF��

Radiation in treatment and medicine

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�PHWKRGV�WKDW�PHGLFDO�
SK\VLFLVWV�FDQ�HPSOR\�WR�KHOS�GRFWRUV�VROYH�PHGLFDO�SUREOHPV��
LQFOXGLQJ�

D� &$7�VFDQV

E� XOWUDVRXQGV

F� HQGRVFRSHV

G� LRQLVLQJ�DQG�QRQ�LRQLVLQJ�UDGLDWLRQ�

���� 8VH�WKH�ZRUG�µUDGLDWLRQ¶�WR�GHVFULEH�DQ\�IRUP�RI�HQHUJ\�
RULJLQDWLQJ�IURP�D�VRXUFH��LQFOXGLQJ�ERWK�ZDYHV�DQG�SDUWLFOHV�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�WKH�LQWHQVLW\�RI�UDGLDWLRQ�
ZLOO�GHFUHDVH�ZLWK�GLVWDQFH�IURP�D�VRXUFH�DQG�DFFRUGLQJ�WR�WKH�
QDWXUH�RI�WKH�PHGLXP�WKURXJK�ZKLFK�LW�LV�WUDYHOOLQJ

��� Use the equation: 

intensity  power of incident radiation / area 

I    
P
 __ 

A
  

���� 'HVFULEH�WKH�UHIUDFWLRQ�RI�OLJKW�E\�FRQYHUJLQJ�DQG�GLYHUJLQJ�OHQVHV

���� 5HODWH�WKH�SRZHU�RI�D�OHQV�WR�LWV�VKDSH�

���� 8VH�WKH�HTXDWLRQ�

SRZHU�RI�OHQV��GLRSWUH��'�� ���IRFDO�OHQJWK��PHWUH��P��

��� Investigate variations of image characteristics with objects at 
different distances from a converging lens

��� Use the lens equation:

  
1
 __ 

f
      

1
 __ 

u
      

1
 __ 

v
  

(f  focal length (m), u  object distance (m), v  image 
distance (m))

The use of the real is positive sign convention is preferred 
and will be used in the exam

����� ,GHQWLI\�WKH�IROORZLQJ�IHDWXUHV�LQ�D�GLDJUDP�RI�WKH�H\H�±�FRUQHD��
LULV��SXSLO��OHQV��UHWLQD��FLOLDU\�PXVFOHV

����� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�OLJKW�LV�IRFXVHG�RQ�WKH�UHWLQD�
E\�WKH�DFWLRQ�RI�WKH�OHQV�DQG�FRUQHD
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����� 5HFDOO�WKDW�WKH�DYHUDJH�DGXOW�KXPDQ�H\H�KDV�D�QHDU�SRLQW�DW�
DERXW����FP�DQG�D�IDU�SRLQW�DW�LQ¿QLW\

����� ([SODLQ�WKH�V\PSWRPV�DQG�FDXVHV�RI�VKRUW�VLJKW�DQG�ORQJ�VLJKW�
�VWXGHQWV�ZLOO�QRW�EH�H[SHFWHG�WR�GUDZ�VFDOHG�UD\�GLDJUDPV��EXW�
PD\�EH�H[SHFWHG�WR�LQWHUSUHW�WKHP�

����� &RPSDUH�DQG�FRQWUDVW�WUHDWPHQWV�IRU�VKRUW�VLJKW�DQG�ORQJ�VLJKW��
LQFOXGLQJ�WKH�XVH�RI�

D� VLPSOH�OHQVHV

E� FRQWDFW�OHQVHV�

c laser correction

�FRPELQHG�OHQV�HTXDWLRQ�LV�QRW�UHTXLUHG��VWXGHQWV�ZLOO�QRW�EH�
H[SHFWHG�WR�GUDZ�VFDOHG�UD\�GLDJUDPV��EXW�PD\�EH�H[SHFWHG�WR�
LQWHUSUHW�WKHP�

����� ([SODLQ��ZLWK�WKH�DLG�RI�UD\�GLDJUDPV��UHÀHFWLRQ��UHIUDFWLRQ�DQG�
WRWDO�LQWHUQDO�UHÀHFWLRQ��7,5���LQFOXGLQJ�WKH�ODZ�RI�UHÀHFWLRQ�DQG�
FULWLFDO�DQJOH

������Calculate critical angle using Snell’s Law

����� ([SODLQ�UHIUDFWLRQ�LQ�WHUPV�RI�FKDQJH�RI�VSHHG�RI�UDGLDWLRQ

���� Investigate the critical angle for perspex/air or glass/air or 
water/air boundaries 

����� Investigate TIR between different media

����� ([SODLQ�KRZ�7,5�LV�XVHG�LQ�RSWLFDO�¿EUHV

����� ([SODLQ�XVHV�RI�RSWLFDO�¿EUHV�LQ�HQGRVFRSHV

����� ([SODLQ�XVHV�RI�XOWUDVRXQG�LQ�GLDJQRVLV�DQG�WUHDWPHQW

7RSLF��

X-rays and ECGs

���� 5HODWH�WKH�LRQLVDWLRQ�E\�;�UD\V�WR�WKHLU�IUHTXHQF\�DQG�HQHUJ\�
TXDOLWDWLYHO\��E  hf�LV�QRW�UHTXLUHG�

���� ([SODLQ�WKH�NH\�IHDWXUHV�RI�SDVVLQJ�D�FXUUHQW�WKURXJK�DQ�
HYDFXDWHG�WXEH��LQFOXGLQJ�

D� WKHUPLRQLF�HPLVVLRQ�RI�HOHFWURQV�IURP�D�KHDWHG�¿ODPHQW

E� SRWHQWLDO�GLIIHUHQFH�EHWZHHQ�WKH�FDWKRGH��¿ODPHQW��DQG�WKH�
DQRGH��PHWDO�WDUJHW�

F�� ZK\�WKH�YDFXXP�LV�QHFHVVDU\

G� SRVVLEOH�SURGXFWLRQ�RI�;�UD\V�E\�FROOLVLRQ�ZLWK�D�PHWDO�WDUJHW

���� ([SODLQ�ZK\�D�EHDP�RI�FKDUJHG�SDUWLFOHV�LV�HTXLYDOHQW�WR�DQ�
HOHFWULF�FXUUHQW�

���� Use the equation:

current (ampere, A)  number of particles per second (1/
second, 1/s)  charge on each particle (coulomb, C)
I  N  q
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��� Use the equation:

kinetic energy (joule, J)  electronic charge (coulomb, C) 
 accelerating potential difference (volt, V)

KE    1 _ 2   mv2  e  V

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�LQYHUVH�VTXDUH�ODZ�IRU�
HOHFWURPDJQHWLF�UDGLDWLRQ

���� 5HODWH�WKH�DEVRUSWLRQ�RI�;�UD\V�WR�WKH�WKLFNQHVV�RI�WKH�PDWHULDO�
WKURXJK�ZKLFK�WKH\�DUH�WUDYHOOLQJ��TXDQWLWDWLYHO\�

���� 'HVFULEH�KRZ�;�UD\V�DUH�XVHG�LQ�&$7�VFDQV�DQG�ÀXRURVFRSHV

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�RI�WKH�FRPSDULVRQ�RI�WKH�ULVNV�
DQG�DGYDQWDJHV�RI�XVLQJ�;�UD\V�IRU�WUHDWPHQW�DQG�GLDJQRVLV

����� ([SODLQ�KRZ�DFWLRQ�SRWHQWLDOV�FDQ�EH�PHDVXUHG�ZLWK�DQ�
HOHFWURFDUGLRJUDP��(&*��WR�PRQLWRU�KHDUW�DFWLRQ

����� 5HODWH�WKH�FKDUDFWHULVWLF�VKDSH�RI�D�QRUPDO�(&*�WR�KHDUW�DFWLRQ

����� 8VH�WKH�HTXDWLRQ�

IUHTXHQF\��KHUW]��+]�� ���WLPH�SHULRG��VHFRQG��V�

f    � __ 
T
  

����� 'HVFULEH�WKH�XVH�RI�D�SDFHPDNHU�WR�UHJXODWH�WKH�KHDUW�DFWLRQ

����� 'HVFULEH�WKH�SULQFLSOHV�DQG�XVH�RI�SXOVH�R[LPHWU\

7RSLF��

Production, uses and risks of ionising radiation from radioactive sources

���� (YDOXDWH�WKH�VRFLDO�DQG�HWKLFDO�LVVXHV�UHODWLQJ�WR�WKH�XVH�RI�
UDGLRDFWLYH�WHFKQLTXHV�LQ�PHGLFDO�SK\VLFV�

���� 'HVFULEH�WKH�SURSHUWLHV�RI�DOSKD��EHWD��JDPPD��SRVLWURQ�DQG�
QHXWURQ�UDGLDWLRQ

���� 5HFDOO�WKH�UHODWLYH�PDVVHV�DQG�UHODWLYH�HOHFWULF�FKDUJHV�RI�
SURWRQV��QHXWURQV��HOHFWURQV�DQG�SRVLWURQV

���� 5HFDOO�WKDW�LQ�DQ�DWRP�WKH�QXPEHU�RI�SURWRQV�HTXDOV�WKH�QXPEHU�
RI�HOHFWURQV

���� 'HVFULEH�WKH�SURFHVV�RI� �GHFD\��D�QHXWURQ�EHFRPHV�D�SURWRQ�
SOXV�DQ�HOHFWURQ��

��� Describe the process of  decay (a proton becomes a 
neutron plus a positron)

���� ([SODLQ�WKH�HIIHFWV�RQ�WKH�DWRPLF��SURWRQ��QXPEHU�DQG�PDVV�
�QXFOHRQ��QXPEHU�RI�UDGLRDFWLYH�GHFD\V�� �� �DQG� �GHFD\�

��� Use given data to balance nuclear equations 

��� Describe the features of the N-Z curve for stable isotopes 

���� Identify isotopes as radioactive from their position relative 
to the stability curve

���� Recall that nuclei with high values of Z (above 82) usually 
undergo alpha decay
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���� Recall that an isotope above the curve has too many 
neutrons to be stable and will undergo  decay

���� Recall that an isotope below the curve has too many 
protons to be stable and will undergo  decay

���� Recall that the proton and neutron each contain three 
particles called quarks 

���� Describe the arrangement of up and down quarks in 
protons and neutrons 

���� Use given data to explain the arrangement of up and 
down quarks in protons and neutrons in terms of charge 
and mass

���� Explain  decay as a process that involves a down quark 
changing into an up quark (a neutron becomes a proton 
and an electron)

���� Explain  decay as a process that involves an up quark 
changing into a down quark (a proton becomes a neutron 
and a positron)

����� 5HFDOO�WKDW�QXFOHL�WKDW�KDYH�XQGHUJRQH�UDGLRDFWLYH�GHFD\�RIWHQ�
XQGHUJR�QXFOHDU�UHDUUDQJHPHQW�ZLWK�D�ORVV�RI�HQHUJ\�DV�JDPPD�
UDGLDWLRQ�

����� 'HVFULEH�WKH�GDQJHUV�RI�LRQLVLQJ�UDGLDWLRQ�LQ�WHUPV�RI�WLVVXH�
GDPDJH�DQG�SRVVLEOH�PXWDWLRQV�

����� ([SODLQ�WKH�SUHFDXWLRQV�WDNHQ�WR�HQVXUH�WKH�VDIHW\�RI�SHRSOH�
H[SRVHG�WR�UDGLDWLRQ��LQFOXGLQJ�OLPLWLQJ�WKH�GRVH�IRU�SDWLHQWV�DQG�
WKH�ULVNV�WR�PHGLFDO�SHUVRQQHO

����� &RPSDUH�DQG�FRQWUDVW�WKH�WUHDWPHQW�RI�WXPRXUV�XVLQJ�UDGLDWLRQ�
DSSOLHG�LQWHUQDOO\�RU�H[WHUQDOO\

����� 'HVFULEH�SDOOLDWLYH�FDUH�LQFOXGLQJ�WKH�XVH�RI�UDGLDWLRQ�LQ�VRPH�
LQVWDQFHV

����� ([SODLQ�VRPH�RI�WKH�XVHV�RI�UDGLRDFWLYH�VXEVWDQFHV�LQ�GLDJQRVLV�
RI�PHGLFDO�FRQGLWLRQV��LQFOXGLQJ�3(7�VFDQQHUV�DQG�WUDFHUV

����� ([SODLQ�ZK\�LVRWRSHV�XVHG�LQ�3(7�VFDQQHUV�KDYH�WR�EH�SURGXFHG�
QHDUE\

7RSLF��

Motion of particles

���� 'LVFXVV�KRZ�LQVWUXPHQWV��LQFOXGLQJ�SDUWLFOH�DFFHOHUDWRUV��FDQ�KHOS�
VFLHQWLVWV�GHYHORS�EHWWHU�H[SODQDWLRQV�DERXW�WKH�SK\VLFDO�ZRUOG

���� 'LVFXVV�UHDVRQV�IRU�FROODERUDWLYH��LQWHUQDWLRQDO�UHVHDUFK�LQWR�ELJ�
VFLHQWL¿F�TXHVWLRQV��LQFOXGLQJ�SDUWLFOH�SK\VLFV�

���� ([SODLQ�KRZ�IRU�PRWLRQ�LQ�D�FLUFOH�WKHUH�PXVW�EH�D�UHVXOWDQW�IRUFH�
NQRZQ�DV�D�FHQWULSHWDO�IRUFH�WKDW�DFWV�WRZDUGV�WKH�FHQWUH�RI�WKH�
FLUFOH

���� ([SODLQ�KRZ�SDUWLFOH�DFFHOHUDWRUV�FDOOHG�F\FORWURQV�FDXVH�FKDUJHG�
SDUWLFOHV�WR�PRYH�LQ�D�FLUFXODU�RU�VSLUDO�SDWK��GXH�WR�D�PDJQHWLF�
¿HOG
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���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�FHUWDLQ�VWDEOH�HOHPHQWV�
FDQ�EH�ERPEDUGHG�ZLWK�SURWRQ�UDGLDWLRQ�WR�FKDQJH�WKHP�LQWR�
UDGLRDFWLYH�LVRWRSHV�

���� 'HVFULEH�WKH�XVH�RI�SDUWLFOH�DFFHOHUDWRUV��F\FORWURQV��WR�SURGXFH�
UDGLRDFWLYH�LVRWRSHV�IRU�PHGLFDO�SXUSRVHV�

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�IRU�LQHODVWLF�FROOLVLRQV�
PRPHQWXP�LV�FRQVHUYHG�EXW�NLQHWLF�HQHUJ\�LV�QRW�FRQVHUYHG

���� 'HPRQVWUDWH�DQ�XQGHUVWDQGLQJ�WKDW�IRU�HODVWLF�FROOLVLRQV�ERWK�
PRPHQWXP�DQG�NLQHWLF�HQHUJ\�DUH�FRQVHUYHG

���� $QDO\VH�FROOLVLRQV�LQ�RQH�GLPHQVLRQ�LQ�WHUPV�RI�PRPHQWXP�DQG�
NLQHWLF�HQHUJ\�

���� Carry out calculations using momentum conservation for a 
two-body collision (in one dimension only)

���� Carry out calculations using conservation of kinetic 
energy for a two-body elastic collision (in one dimension 
only)

����� Investigate factors affecting the height of rebound of bouncing 
balls

����� 5HFDOO�WKDW�JDPPD�UD\V�FDQ�EH�SURGXFHG�E\�WKH�DQQLKLODWLRQ�RI�
DQ�HOHFWURQ�DQG�D�SRVLWURQ

����� $SSO\�FRQVHUYDWLRQ�RI�PRPHQWXP�DQG�FKDUJH�WR�SRVLWURQ�
HOHFWURQ�DQQLKLODWLRQ

����� $SSO\�WKH�LGHD�RI�FRQVHUYDWLRQ�RI�PDVV�HQHUJ\�IRU�SRVLWURQ�
HOHFWURQ�DQQLKLODWLRQ

D� LQ�D�TXDOLWDWLYH�ZD\��FDOFXODWLRQV�LQYROYLQJ�E  mc��ZLOO�QRW�
EH�UHTXLUHG�

E� in a quantitive way using the equation E  mc2

����� ([SODLQ�WKH�XVH�RI�UDGLR�LVRWRSHV�LQ�3(7�VFDQQHUV�WR�SURGXFH�
JDPPD�UD\V

7RSLF��

Kinetic theory and gases

���� 8VH�D�VLPSOH�NLQHWLF�WKHRU\�PRGHO�WR�GHVFULEH�PRYHPHQW�RI�
SDUWLFOHV�LQ�WKH�WKUHH�VWDWHV�RI�PDWWHU

���� ([SODLQ�WKH�SUHVVXUH�RI�D�JDV�LQ�WHUPV�RI�WKH�PRWLRQ�RI�LWV�SDUWLFOHV

���� 'HVFULEH�WKH�HIIHFW�RI�FKDQJLQJ�WKH�WHPSHUDWXUH�RI�D�JDV�RQ�WKH�
VSHHG�RI�LWV�SDUWLFOHV�

���� 'HVFULEH�WKH�WHUP�DEVROXWH�]HUR�� ����&��LQ�WHUPV�RI�WKH�ODFN�RI�
PRYHPHQW�RI�SDUWLFOHV

���� &RQYHUW�EHWZHHQ�WKH�.HOYLQ�DQG�&HOVLXV�VFDOHV

���� 5HFDOO�WKDW�WKH�DYHUDJH�NLQHWLF�HQHUJ\�RI�WKH�SDUWLFOHV�LQ�D�JDV�LV�
GLUHFWO\�SURSRUWLRQDO�WR�WKH�.HOYLQ�WHPSHUDWXUH�RI�WKH�JDV�

��� Investigate the temperature and volume relationship for a gas
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���� 8VH�WKH�UHODWLRQVKLS�

V��    
V�T� ____ 
T�

  

WR�FDOFXODWH�YROXPH�IRU�JDVHV�RI�¿[HG�PDVV�DW�FRQVWDQW�SUHVVXUH�
�UHDUUDQJLQJ�QRW�UHTXLUHG�

��� Investigate the volume and pressure relationship for a gas 

����� 8VH�WKH�UHODWLRQVKLS��

V�P��  V�P�

WR�FDOFXODWH�YROXPH�RU�SUHVVXUH�IRU�JDVHV�RI�¿[HG�PDVV�DW�
FRQVWDQW�WHPSHUDWXUH

���� Use the equation:

initial pressure (pascal, Pa)  initial volume (metre3, m3) 
/ initial temperature (kelvin, K) �¿QDO�SUHVVXUH��SDVFDO��

Pa) �¿QDO�YROXPH��PHWUH3, m3����¿QDO�WHPSHUDWXUH�

(kelvin, K)

  
P1V1
 ____ 

T1
      

P2V2
 ____ 

T2
  

����� $SSO\�DQ�XQGHUVWDQGLQJ�RI�WKH�HTXDWLRQ�LQ������WR�WKH�XVH�RI�
ERWWOHG�JDVHV�LQ�PHGLFLQH��LQFOXGLQJ�WKH�QHHG�IRU�D�SUHVVXUH�
DERYH�DWPRVSKHULF�DQG�WKH�FDOFXODWLRQ�RI�WKH�YROXPH�RI�JDV�
UHOHDVHG�DW�DWPRVSKHULF�SUHVVXUH


