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SECTION A

Answer ALL questions.

For questions 1–10, in Section A, select one answer from A to D and put a cross in the box .    
If you change your mind, put a line through the box  and then  

mark your new answer with a cross .

1 7wo resistors� each oI resistance 4 ȍ� are connecteG in SaraOOeO�

 Which oI the IoOOowinJ is the oYeraOO resistance oI the coPEination"

  A 1
2  ȍ

  B 2 ȍ

  C 4 ȍ

  D 8 ȍ

(Total for Question 1 = 1 mark)

2 A waYe is traYeOOinJ across the sXrIace oI a tanN oI water�  7he JraSh shows how the 
GisSOacePent oI the water at one Sosition on the sXrIace Yaries with tiPe�

DisSOacePent � PP

0�� 0�� 0�� 0��

2�0

��0

0

–��0

–2�0

7iPe � s

 Which SroSert\ oI the waYe cannot Ee GeterPineG XsinJ onO\ the inIorPation IroP 
this JraSh"

  A aPSOitXGe

  B IreTXenc\

  C tiPe SerioG

  D waYeOenJth

(Total for Question 2 = 1 mark)
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3 A stXGent PeasXres anG recorGs IoXr YaOXes Ior the OenJth oI a wire�

/enJth � cP �0�2 49�9 4��� 49�4

 Which oI the IoOOowinJ shoXOG Ee recorGeG as the Pean YaOXe oI the OenJth in cP"

  A 49�8

  B �0

  C 4���

  D 48

(Total for Question 3 = 1 mark)

4 DXrinJ a scan oI an XnEorn EaE\� a series oI XOtrasoXnG SXOses are transPitteG throXJh the 
Pother¶s EoG\ anG the reIOecteG SXOses are GetecteG�

 7he GXration oI each XOtrasoXnG SXOse is NeSt as sPaOO as SossiEOe�

 Which oI the IoOOowinJ is the reason Ior this"

  A So that a OarJe nXPEer oI SXOses can Ee XseG�

  B So that a shorter waYeOenJth oI XOtrasoXnG can Ee XseG�

  C 7o enaEOe Pore GetaiO to Ee seen�

  D 7o NeeS the enerJ\ oI the XOtrasoXnG to a PiniPXP�

(Total for Question 4 = 1 mark)
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5 A narrow EeaP oI eOectrons is SasseG throXJh a JraShite cr\staO anG is then inciGent on a 
IOXorescent screen�  7he Sattern oEserYeG on the screen is shown�

 Which oI the IoOOowinJ concOXsions aEoXt the eOectrons can Ee PaGe IroP this Sattern"

  A 7he eOectrons are EeinJ attracteG to the JraShite nXcOei�

  B 7he eOectrons are EeinJ scattereG E\ the JraShite nXcOei�

  C 7he eOectrons are EeinJ GiIIracteG E\ the JraShite cr\staO�

  D 7he eOectrons are EeinJ reIracteG E\ the JraShite cr\staO�

(Total for Question 5 = 1 mark)

6 A OaPS with an inSXt Sower oI �00 W iOOXPinates a totaO sXrIace oI area 2�0 P2�  7he OaPS 
has an eIIicienc\ oI �0 ��

 Which oI the IoOOowinJ is the raGiation IOX[ inciGent on the sXrIace"

  A �� W P–2

  B ��0 W P–2

  C 2�0 W P–2

  D 8�� W P–2

(Total for Question 6 = 1 mark)
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7 7he GiaJraP shows two coSSer Ears� 0 anG 1� with sTXare cross�sections as shown�

x 0 2x 1

 7he two Ears are connecteG enG to enG in series in a circXit�  7he GriIt YeOocit\ oI the 
eOectrons in Ear 0 is v.

 Which oI the IoOOowinJ is the GriIt YeOocit\ oI the eOectrons in Ear 1"

  A 
v

4

  B 
v

2

  C 2v

  D 4v

(Total for Question 7 = 1 mark)
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Questions 8 and 9 refer to the following experiment.

 A OaPS is connecteG to a Sower sXSSO\ oI SotentiaO GiIIerence V�  7he OaPS is switcheG 
on at tiPe t = 0�  7he JraSh shows how the cXrrent throXJh the OaPS Yaries with tiPe�

�

2

�

0

CXrrent � A

t � s
0 0�2 0�4 0�� 0�8 ��0

8 A Gata OoJJer is XseG to PeasXre the cXrrent�

 Which oI the IoOOowinJ is the reason Ior XsinJ a Gata OoJJer in this e[SeriPent"

  A it is Pore Srecise

  B it can taNe reaGinJs in short tiPe interYaOs

  C it can taNe reaGinJs oYer a OonJ OenJth oI tiPe

  D it can SOot a JraSh

(Total for Question 8 = 1 mark)

9 Which oI the IoOOowinJ is nXPericaOO\ eTXaO to the worN Gone on the OaPS in the 
Iirst 0��� s"

  A V × �area XnGer JraSh�

  B (area under graph)

V

  C V × �JraGient oI JraSh�

  D (gradient of graph)

V

(Total for Question 9 = 1 mark)
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10 7he tePSeratXre oI a neJatiYe tePSeratXre coeIIicient therPistor is increaseG�

 Which oI the IoOOowinJ has the Jreatest iPSact on the resistance oI the therPistor when 
its tePSeratXre is increaseG"

  A increaseG Ninetic enerJ\ oI conGXction eOectrons

  B increaseG Oattice YiErations

  C increaseG nXPEer oI coOOisions Eetween conGXction eOectrons anG atoPs

  D increaseG nXPEer oI conGXction eOectrons

(Total for Question 10 = 1 mark)

TOTAL FOR SECTION A = 10 MARKS
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SECTION B

Answer ALL questions in the spaces provided.

11 A stXGent carrieG oXt an inYestiJation XsinJ conGXctinJ SXtt\�  ConGXctinJ SXtt\ is a 
PateriaO that is a JooG conGXctor anG can Ee PaGe into GiIIerent shaSes�

 7he stXGent IorPeG the conGXctinJ SXtt\ into c\OinGers oI GiIIerent si]es�  Coins were 
SXsheG into the conGXctinJ SXtt\ at either enG so that crocoGiOe cOiSs coXOG Ee attacheG to 
connect the conGXctinJ SXtt\ into a circXit�

crocoGiOe 
cOiSs

conGXctinJ SXtt\

coincoin

 �a� 7he stXGent PaGe a c\OinGer oI conGXctinJ SXtt\ oI OenJth 0�0�� P anG GiaPeter 9�0 PP�

  CaOcXOate the resistance oI the c\OinGer oI conGXctinJ SXtt\�
 (3)
  resistiYit\ oI conGXctinJ SXtt\ = 4�2 ×�0–2 ȍ P

 

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

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

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

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

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

Resistance = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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 �E� 7wo c\OinGers oI conGXctinJ SXtt\ are connecteG in SaraOOeO across a Eatter\�  
7he c\OinGers haYe the saPe OenJth EXt GiIIerent cross�sectionaO areas�

  ([SOain wh\ the c\OinGer with the OarJer cross�sectionaO area wiOO reach a hiJher 
tePSeratXre than the other c\OinGer�

(3)

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

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

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

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
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(Total for Question 19 = 11 marks)

TOTAL FOR SECTION B = 70 MARKS 
TOTAL FOR PAPER = 80 MARKS
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List of data, formulae and relationships

AcceOeration oI Iree IaOO  g = 9�8� P s–2 �cOose to (arth¶s sXrIace�

(Oectron charJe  e = –���0 î �0–�9 C

(Oectron Pass                                            me = 9��� î �0–�� NJ

(OectronYoOt                                              � e9 = ���0 î �0–�9 J

*raYitationaO IieOG strenJth                        g = 9�8� 1 NJ–� �cOose to (arth¶s sXrIace�

3OancN constant                                      h = ���� î �0–�4 J s

SSeeG oI OiJht in a YacXXP  c = ��00 î �08 P s–�

Unit 1

Mechanics

 .inePatic eTXations oI Potion  
½at2

   v2 2 2as

Forces Ȉ

WorN anG enerJ\ ǻ ǻs
N ½mv2

  ǻ JraY ǻh

Materials

 StoNes¶ Oaw F = � rv

+ooNe¶s Oaw ǻx
Densit\

3ressXre

<oXnJ PoGXOXs  where
  Stress = 

Strain ǻ
(Oastic strain enerJ\ eO ½Fǻx

Turn over     
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Unit 2 

 WaYe sSeeG 

ReIractiYe inGe[ � 2 = sin sin  = v� 2

 3otentiaO GiIIerence 

Resistance

(OectricaO Sower� enerJ\ anG  
eIIicienc\ 2R

2�R

� eIIicienc\ = 
useful energy output

total energy input
 × �00

  � eIIicienc\ = 
useful power output

total power input
 × �00

ResistiYit\

CXrrent ǻ ǻt
  = 

Resistors in series  = R� + R2 + R�

 Resistors in SaraOOeO 1 1 1 1

1 2 3R R R R
= + +

3hoton PoGeO 

 (instein¶s ShotoeOectric  ½mv2
Pa[

 eTXation


