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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 wo resistors  each o  resistance 4  are connecte  in ara e

 Which o  the o owin  is the o era  resistance o  the co ination

  A 1
2  

  B 2 

  C 4 

  D 8 

(Total for Question 1 = 1 mark)

2 A wa e is tra e in  across the s r ace o  a tan  o  water   he ra h shows how the 
is ace ent o  the water at one osition on the s r ace aries with ti e

Dis ace ent  

0 0 0 0

2 0

0

0

– 0

–2 0

i e  s

 Which ro ert  o  the wa e cannot e eter ine  sin  on  the in or ation ro  
this ra h

  A a it e

  B re enc

  C ti e erio

  D wa e en th

(Total for Question 2 = 1 mark)
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3 A st ent eas res an  recor s o r a es or the en th o  a wire

en th  c 0 2 49 9 4 49 4

 Which o  the o owin  sho  e recor e  as the ean a e o  the en th in c

  A 49 8

  B 0

  C 4

  D 48

(Total for Question 3 = 1 mark)

4 D rin  a scan o  an n orn a  a series o  traso n  ses are trans itte  thro h the 
other s o  an  the re ecte  ses are etecte

 he ration o  each traso n  se is e t as s a  as ossi e

 Which o  the o owin  is the reason or this

  A So that a ar e n er o  ses can e se

  B So that a shorter wa e en th o  traso n  can e se

  C o ena e ore etai  to e seen

  D o ee  the ener  o  the traso n  to a ini

(Total for Question 4 = 1 mark)
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5 A narrow ea  o  e ectrons is asse  thro h a ra hite cr sta  an  is then inci ent on a 
orescent screen   he attern o ser e  on the screen is shown

 Which o  the o owin  conc sions a o t the e ectrons can e a e ro  this attern

  A he e ectrons are ein  attracte  to the ra hite n c ei

  B he e ectrons are ein  scattere   the ra hite n c ei

  C he e ectrons are ein  i racte   the ra hite cr sta

  D he e ectrons are ein  re racte   the ra hite cr sta

(Total for Question 5 = 1 mark)

6 A a  with an in t ower o  00 W i inates a tota  s r ace o  area 2 0 2   he a  
has an e icienc  o  0 

 Which o  the o owin  is the ra iation  inci ent on the s r ace

  A  W –2

  B 0 W –2

  C 2 0 W –2

  D 8  W –2

(Total for Question 6 = 1 mark)
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7 he ia ra  shows two co er ars   an   with s are cross sections as shown

x 2x

 he two ars are connecte  en  to en  in series in a circ it   he ri t e ocit  o  the 
e ectrons in ar  is v.

 Which o  the o owin  is the ri t e ocit  o  the e ectrons in ar 

  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 a  is connecte  to a ower s  o  otentia  i erence V   he a  is switche  
on at ti e t = 0   he ra h shows how the c rrent thro h the a  aries with ti e

2

0

C rrent  A

t  s
0 0 2 0 4 0 0 8 0

8 A ata o er is se  to eas re the c rrent

 Which o  the o owin  is the reason or sin  a ata o er in this e eri ent

  A it is ore recise

  B it can ta e rea in s in short ti e inter a s

  C it can ta e rea in s o er a on  en th o  ti e

  D it can ot a ra h

(Total for Question 8 = 1 mark)

9 Which o  the o owin  is n erica  e a  to the wor  one on the a  in the 
irst 0  s

  A V × area n er ra h

  B (area under graph)

V

  C V × ra ient o  ra h

  D (gradient of graph)

V

(Total for Question 9 = 1 mark)
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10 he te erat re o  a ne ati e te erat re coe icient ther istor is increase

 Which o  the o owin  has the reatest i act on the resistance o  the ther istor when 
its te erat re is increase

  A increase  inetic ener  o  con ction e ectrons

  B increase  attice i rations

  C increase  n er o  co isions etween con ction e ectrons an  ato s

  D increase  n er o  con ction e ectrons

(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 st ent carrie  o t an in esti ation sin  con ctin  tt   Con ctin  tt  is a 
ateria  that is a oo  con ctor an  can e a e into i erent sha es

 he st ent or e  the con ctin  tt  into c in ers o  i erent si es   Coins were 
she  into the con ctin  tt  at either en  so that croco i e c i s co  e attache  to 

connect the con ctin  tt  into a circ it

croco i e 
c i s

con ctin  tt

coincoin

 a  he st ent a e a c in er o  con ctin  tt  o  en th 0 0   an  ia eter 9 0 

  Ca c ate the resistance o  the c in er o  con ctin  tt
 (3)
  resisti it  o  con ctin  tt  = 4 2 × 0–2  

 

Resistance = 
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  wo c in ers o  con ctin  tt  are connecte  in ara e  across a atter   
he c in ers ha e the sa e en th t i erent cross sectiona  areas

  ain wh  the c in er with the ar er cross sectiona  area wi  reach a hi her 
te erat re than the other c in er

(3)

(Total for Question 11 = 6 marks)
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12 Che ists se a e tests to i enti  the resence o  eta s in a s stance

 he s stance is heate  in a a e an  the res tin  co o r o  the a e is an in ication 
o  the eta  resent

 a  So e o  the ener  e e s or an ato  o  a artic ar eta  are shown

ner   e
0

– 8
–

–

– 0

  An e ectron in the ato  is e cite  to the – 8  e  ener  e e   he e ectron then 
a es the transition to the –  e  ener  e e

  Ca c ate the wa e en th o  the ra iation that wo  e e itte  as a res t o  this 
transition

(3)

Wa e en th = 

  ain wh  s stances containin  i erent eta s wi  ro ce i erent co o rs 
o  a es

(2)

(Total for Question 12 = 5 marks)
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13 o arisin  i ters are o ten se  when ta in  hoto ra hs o t oors

 i ht ro  the s  is artia  ane o arise   A o arisin  i ter can e ace  in ront 
o  a ca era ens to a e the s  a ear ar er   he intensit  o  the i ht trans itte  
thro h the o arisin  i ter is re ce  co are  to the intensit  witho t the o arisin  
i ter  as shown

 a  ain what is eant  ane o arise  i ht
(2)
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  he i ht ro  the s  is trans itte  thro h the o arisin  i ter into the ca era   
As the o arisin  i ter is rotate  the intensit  o  the i ht trans itte  thro h the 
o arisin  i ter aries as shown

ntensit  o   
i ht trans itte

An e o  rotation o  
o arisin  i ter  e rees

0 90 80 2 0 0
0

  ain wh  the intensit  o  the i ht trans itte  thro h the o arisin  i ter aries 
as shown

(4)

 c  S est wh  the c o s on t a ear to ar en as ch as the s  when iewe  
thro h the o arisin  i ter

(1)

(Total for Question 13 = 7 marks)
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14 he hoto ra h shows an ice er

 A ea  o  i ht ro  the S n tra e s thro h the to  a er o  ice an  is inci ent on an air 
e   he ia ra  shows the ath o  two ra s o  i ht within the ea  ra  A an  ra  

air e

ra  A

ra  

ice

ea  o  i ht 
ro  the S n

ot to sca e

 he re racti e in e  o  ice is 

 a  Ca c ate the s ee  o  i ht in ice
(2)

S ee  o  i ht in ice = 
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  ain wh  ra   o ows the ath shown as it enters the air e
(2)

 c  Ra  A is tota  interna  re ecte  at the s r ace o  the air e

  Deter ine the ini  si e o  the an e 
 (2)

ini  si e o  an e = 

(Total for Question 14 = 6 marks)
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15 he ra h shows how the c rrent I thro h a i a ent a  aries with the 
otentia  i erence V a ie  across it

I

V

 a  ain the sha e o  the ra h in ter s o  artic e eha io r
(5)
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  he c rrent otentia  i erence ra h or a artic ar i a ent a  is shown e ow

00

00

400

00

200

00

I  A

V  

0
0 2 0 0 4 0 0 0 0 8 0

  his i a ent a  is connecte  across a atter  o  e  0  as shown e ow

0 

  he o t eter rea in  is 4 2 

  Deter ine the interna  resistance o  the atter
(3)

nterna  resistance = 

(Total for Question 15 = 8 marks)
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16 he a it  o  the so n  hear   isteners at a concert e en s on the esi n o  the 
concert ha

 a  wo o s ea ers  S  an  S2  are connecte  to the sa e so rce   he  are ace  
a s a  istance a art in a concert ha   he o ness o  the so n  hear  ro  the 
s ea ers aries thro ho t the concert ha

S S2

A

  oint A is 0  ro  S  an  4 00  ro  S2

  S  an  S2 e it a so n  o  re enc   

  ain wh  the so n  hear  at A wi  e iet   o r answer sho  inc e 
a ca c ation

(4)
  s ee  o  so n  in air = 40  s–
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  he or ation o  stan in  wa es within the concert ha  a  a so create oints where 
the so n  hear  is o  or iet   wo etho s se  to re ent the or ation o  
stan in  wa es are sin  so t a rics on the wa s or sin  ti es ace  on the wa s at 

ar in  an es

  S est how each o  these two etho s re ces the or ation o  stan in  wa es
(3)

(Total for Question 16 = 7 marks)
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17 he hoto ra h shows a new esi n o  car that can tra e  with ini a  o eration ro  
the ri er co are  to a con entiona  car

 he new car contains s ste s to etect other ehic es   ne s ste  ses a se echo 
techni e with aser i ht an  another s ste  ses the Do er e ect with icrowa es

 a  ne o  these new cars tra e s ehin  a tr c   oth ehic es are tra e in  at the 
sa e s ee

  ses o  aser i ht are trans itte  ro  the new car an  the ti e ta en or each 
re ecte  se to ret rn is eas re

  he ti e etween a se ein  trans itte  an  ret rnin  is eas re  to e 2  × 0–  s

  Ca c ate the istance etween the new car an  the tr c
(3)

Distance = 
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  he s ee  o  the tr c  ecreases

  i  ain how the new car ses the Do er e ect with icrowa es to etect that 
the s ee  o  the tr c  has ecrease

(3)

  ii  he new car a to atica  a ies the ra es when it etects that the s ee  o  the 
tr c  has ecrease

   ain wh  the intro ction o  the new car a  re ce roa  tra ic acci ents
(3)

(Total for Question 17 = 9 marks)
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18 a  A 9 0  atter  o  ne i i e interna  resistance is connecte  as shown

9 0 

20 0 

  i  Ca c ate the otentia  i erence  across the 20  resistor
(2)

 = 

  ii  A st ent a e  to the circ it  as shown e ow  in or er to eter ine the resistance 
o  a resistor

9 0 

 

R

20 0 

   As the st ent a ste  the aria e resistor  the rea in  on the o t eter 
chan e   When the aria e resistor ha  a resistance o  29    the rea in  on 
the o t eter was 0   his ha ene  eca se the  across the aria e resistor 
was e a  to the  across the 20  resistor

   Show that the a e o  R is a o t 00 
(2)
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Turn over     

  A i erent or  o  the circ it is shown e ow   he 20  an  0  resistors were 
re ace  with a wire  o  en th 000   R is 00  an  the aria e resistor was 
a tere  to a i erent a e

9 0 

ro e
wire

R

00 

W
  i  he st ent o e  the ro e attache  to the o t eter a on  the wire nti  at W  the 

rea in  on the o t eter was 0   his occ rre  when the en th W was 0 c

   Ca c ate the resistance o  the aria e resistor  ass in  that the wire  has a 
ni or  cross sectiona  area

(2)

Resistance o  the aria e resistor = 

  ii  he st ent isco ere  that the wire was thinner etween  an  W than it was 
etween W an  

   ain wh  this res ts in an error in the ca c ate  a e o  the resistance o  the 
aria e resistor

(2)

  iii  Descri e how the st ent co  chec  that the ia eter o  the wire is ni or
(3)

(Total for Question 18 = 11 marks)



24

*P51634A02428*

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

 
D

O
 N

O
T

 W
R

IT
E

 IN
 T

H
IS

 A
R

E
A

19 A o  ea  e ectrosco e is a e ice that can e se  to etect char e   he e ection o  
the o  ea  e en s on the a o nt o  char e on the inc ate an  the con ctin  ro

ins ation
inc ate

o  ea

con ctin  ro

 n a e onstration o  the hotoe ectric e ect  a teacher char e  the inc ate with a 
ne ati e char e an  the o  ea  was e ecte

 When tra io et ra iation o  re enc  2 0 × 0   was shone onto the inc ate  the 
e ection o  the o  ea  re ce

 a  i  ain wh  the e ection o  the o  ea  re ce   o r answer sho  inc e 
a ca c ation

(4)
   wor  nction or inc = 9 × 0– 9 J
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  ii  ain what wo  e o ser e  with the o  ea  e ectrosco e i  tra io et 
ra iation o  the sa e re enc  t with a ower intensit  was se

(4)

  n the ear  20th cent r  the wa e o e  was enera  acce te  as an e anation 
o  the nat re o  i ht

  ain wh  the wa e o e  cannot e ain the hotoe ectric e ect
(3)

(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

Acce eration o  ree a   g = 9 8 s–2 c ose to arth s s r ace

ectron char e  e = – 0  0– 9 C

ectron ass                                            me = 9   0–

ectron o t                                              e  = 0  0– 9 J

ra itationa  ie  stren th                        g = 9 8 –  c ose to arth s s r ace

anc  constant                                      h =   0– 4 J s

S ee  o  i ht in a ac   c = 00  08 s–

Unit 1

Mechanics

 ine atic e ations o  otion  
½at2

   v2 2 2as

Forces

Wor  an  ener  s

½mv2

  
ra h

Materials

 Sto es  aw F = rv

oo e s aw x

Densit

ress re

o n  o s  where
  Stress = 

Strain

astic strain ener  e ½F x

Turn over     
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Unit 2 

 Wa e s ee  

Re racti e in e  2 = sin sin  = v 2

 otentia  i erence 

Resistance

ectrica  ower  ener  an   
e icienc  2R

2 R

 e icienc  = 
useful energy output

total energy input
 × 00

   e icienc  = 
useful power output

total power input
 × 00

Resisti it

C rrent t

  = 

Resistors in series  = R  + R2 + R

 Resistors in ara e  1 1 1 1

1 2 3R R R R
= + +

hoton o e  

 instein s hotoe ectric  ½mv2
a

 e ation


