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Section A

You should spend a maximum of 25 minutes on this section.

W r it e  yo u r  a nsw e r  t o  e a ch  q u e st io n in t h e  b o x p r o vi d e d .

1 T h e  p o w e r  r a t ing  o f  a  d e vi ce  is d e f ine d  a s t h e  t y p ica l  a m o u nt  o f :

A E l e ct r ic it y u se d  in 1 se co nd

B E ne r g y  t r a nsf e r r e d  in 1 se co nd

C E ne r g y  w a st e d  b y t h e  d e vi ce  in 1 se co nd

D T im e  t a ke n t o  t r a nsf e r  1 j o u l e  o f  e ne r g y

Y o u r  a nsw e r  
 [1]

2 T h e  d ia g r a m  sh o w s t w o  r a ys o f  l ig h t  p a ssi ng  t h r o u g h  a  co nve r g ing  l e ns.

z

T h e  d ist a nce  z is ca l l e d  t h e :

A F o ca l  l e ng t h

B F o cu s

C I m a g e  l e ng t h

D P o w e r

Y o u r  a nsw e r  
 [1]
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3 W h ich  p o int  is b e st  co nsi d e r e d  a n o u t l ie r  o r  a no m a l y?

y

x
0

0

AA

B

C
D

Y o u r  a nsw e r  
 [1]

4 A n a na l o g u e  si g na l  h a s a m p l it u d e  80 m V  a nd  p icks u p  no ise  o f  a m p l it u d e  5 m V .

T h e  nu m b e r  o f  u se f u l  q u a nt isa t io n l e ve l s ne e d e d  t o  d ig it ise  t h is si g na l  is e q u a l  t o :

A l o g 2
80
5

B l o g 2
85
5

C l o g 10
80
5

D l o g 10
85
5

Y o u r  a nsw e r  
 [1]

5 A  t yp ica l  va l u e  f o r  t h e  l ine a r  m a g nif ica t io n a ch ie v e d  b y a  l ig h t  m icr o sco p e  u se d  in a  se co nd a r y 
sch o o l  is:

A 10– 6

B 10– 2

C 102

D 106

Y o u r  a nsw e r  
 [1]
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6 W h ich  o f  t h e  f o l l o w ing  q u a nt it ie s a r e  v e ct o r s?

1 d isp l a c e m e nt

2 sp e e d

3 im p u l se

A 1 o nl y

B 2 o nl y

C 1 a nd  3 o nl y

D A l l  t h r e e

Y o u r  a nsw e r  
 [1]

7 W h a t  is t h e  SI  u nit  o f  m o m e nt u m ?

A J s – 1

B J s – 2

C kg  m  s – 1

D kg  m  s – 2

Y o u r  a nsw e r  
 [1]
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8 A  stu d ent u ses a micro w ave transmitter and  receiver as sh o w n in th e d iagram.

transmitter

receiver

metal grille

T h e micro w aves f ro m th e transmitter are p o larised .

T h e receiver meter read ing ch anges as th e metal grille is ro tated  th ro u gh  1 8 0 °.
W h ich  o f  th e f o llo w ing ch anges to  th e meter read ing are p o ssib le?

A D ecreases

B D ecreases th en increases

C I ncreases

D I ncreases th en d ecreases th en increases again

Y o u r answ er 
 [1]

9 T h e co rrect rep resentatio n o f  0 . 0 3 6  mJ in stand ard  f o rm is:

A 0 . 0 3 6  ×  1 0 – 3  J

B 0 . 3 6  ×  1 0 – 4  J

C 3 . 6  ×  1 0 – 5  J

D 3 . 6  ×  1 0 – 6  J

Y o u r answ er 
 [1]
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10 W h ich  class o f  material sh o w s b eh avio u r d u e to  ch ain entanglement?

A C eramic

B G lass

C M etal

D P o lym er

Y o u r answ er 
 [1]

11 A  cyl ind rical metal w ire o f  cro ss- sectio nal area A ,  h as Y o u ng mo d u lu s Y .

T h e w ire is p u t u nd er tensio n T .

W h at is th e eq u atio n f o r th e strain o f  th e w ire?

A A T
Y

B A Y
T

C T
A Y

D T A Y

Y o u r answ er 
 [1]
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12 Th e g r a p h  b elow  sh ow s th e j ou r n ey of  a  ca r .

Th e p oin ts P–W r ep r esen t th e times w h en  th e ca r  ch a n g es its sp eed  or  a cceler a tes.

0 20 40 60 80
0.0

10

20

30

Velocity /ms–1

Time /s

40

P

Q

R S

T
U

V

W

W h a t is th e a p p r oxi ma te tota l d ista n ce tr a ve lled  b y th e ca r  on  th is j ou r n ey?

A 0 m

B 30 m

C 1400 m

D 2400 m

Y ou r  a n sw er  
 [1]
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13 Tw o g r ou p s of  stu d en ts mea su r e th e sp eed  of  sou n d  in  a ir  u sin g  a  r eson a n ce tu b e meth od .

Th eir  r esu lts a n d  th e a ccep ted  tr u e va lu e a r e sh ow n  b elow .

G r ou p  X ( 335  ±  10)  m s–1

G r ou p  Y ( 320 ±  20)  m s–1

Tr u e va lu e ( 343 ±  3)  m s–1

W h ich  sta temen t is tr u e?

A B oth  g r ou p s h a ve  r esu lts con sisten t w ith  th e tr u e va lu e

B B oth  g r ou p s mu st h a ve  a  systema tic er r or

C G r ou p  X h a s a  mor e a ccu r a te r esu lt

D G r ou p  Y mu st h a ve  a  systema tic er r or

Y ou r  a n sw er  
 [1]

14 Th e tota l ki n etic en er g y of  a  motor cycle a n d  its r id er  tr a ve llin g  a t 12 m s–1 is 8.28 kJ.

W h a t is th e tota l ma ss of  th e motor cycle a n d  r id er ?

A 5 7 .5  kg

B 115  kg

C 182 kg

D 345  kg

Y ou r  a n sw er  
 [1]
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15 T h e  d ia g r a m  sh o w s t h e  a m p l it u d e  a nd  p h a se  o f  t h e  p h a so r s r e p r e se nt ing  t h r e e  w a ve s o f  t h e  
sa m e  f r e q u e ncy .

1.2 3.5
5.8

T h e  w a ve s a r r ive  si m u l t a ne o u sl y a t  t h e  sa m e  p o int . W h a t  is t h e  a m p l it u d e  a t  t h e  p o int  w h e n t h e  
w a ve s su p e r p o se ?

A 6.2

B 7.5

C 10.5

D 38.9

Y o u r  a nsw e r  
 [1]

16 I n a n iso l a t e d  co l l isi o n b e t w e e n t w o  a ir - t r a ck g l id e r s,  w h ich  r o w  o f  t h e  t a b l e  co r r e ct l y d e scr ib e s 
t h e  co nse r ve d  q u a nt it ie s?

Kinetic energy Momentum

A A l w a ys co nse r ve d A l w a ys co nse r ve d

B N e ve r  co nse r ve d So m e t im e s co nse r ve d

C So m e t im e s co nse r ve d A l w a ys co nse r ve d

D So m e t im e s co nse r ve d So m e t im e s co nse r ve d

Y o u r  a nsw e r  
 [1]
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17 I n an exp eriment to  d etermine th e acceleratio n d u e to  gravity g ,  a p ap er co ne take s time t  to  f all 
d istance s .

A  stu d ent measu res t  and  s  and  calcu lates th e acceleratio n d u e to  gravity g  =  2 s
t  2

.

W h ich  tech niq u e w ill cau se an inaccurate resu lt f o r g ?

A M easu ring s  w ith  a metre ru ler w ith  a w o rn end

B M easu ring t  w ith  a sto p w atch  w ith o u t milliseco nd s

C R ep eating th e timings o nly tw ice

D U sing a d if f erent co ne w ith  mo re d rag

Y o u r answ er 
 [1]

18

1 . 6 A

1 . 0 F

6 . 0 F

I n th e circu it sh o w n ab o ve,  w h at is th e valu e o f  th e cell e. m. f . ?

A 1 . 6  V

B 8 . 0  V

C 9 . 6  V

D 1 1 . 2  V

Y o u r answ er 
 [1]
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19 A  p ro j ectile is f ired  at 1 0  m s– 1  h o rizo ntally f ro m a 5 0  m h igh  clif f .

5 0 m

1 0 ms– 1

H o w  lo ng d o es it take  f o r th e p ro j ectile to  h it th e gro u nd ?

A 1 . 6 9  s

B 2 . 3 2  s

C 3 . 1 9  s

D 4 . 3 1  s

Y o u r answ er 
 [1]

20 A  d if f ractio n grating h as n  lines p er cm and  is illu minated  w ith  a laser emitting ligh t o f  
w avelength  λ.  T h e f irst o rd er maxi mu m is o b served  at an angle θ f ro m th e axi s.

T h e d if f ractio n grating is rep laced  b y o ne h aving 1 0 %  mo re lines p er cm and  illu minated  b y a 
laser w ith  1 0 %  h igh er f req u ency th an th e f irst laser.  T h e f irst o rd er maxi mu m is o b served  at an 
angle θʹ f ro m th e axi s.

W h ich  o f  th e f o llo w ing is th e co rrect valu e o f  sinθʹ ?

A 0 . 8  sinθ

B 1 . 1  sinθ

C 1 . 2  sinθ

D sinθ

Y o u r answ er 
 [1]
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Section B

21 A  ch ild  is f lyi ng a k ite o n a b each .

ki te

ch ild

θ =  5 3 °

T =  4 2 0 N

v

(a) C alcu late th e h o rizo ntal co mp o nent o f  th e tensio n T in th e string.

H o riz o ntal co mp o nent =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  N  [2]

(b) T h e ch ild  ru ns alo ng th e b each  at a stead y sp eed  f o r 5 0  m.  T h e string remains at th e same angle.

C alcu late th e w o rk  d o ne b y th e tensio n f o rce in mo ving th e ki te.

G ive th e u nit.

W o rk d o ne =   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . u nit  . . . . . . . . . . . . . [3]
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22 T h e  d ia g r a m  sh o w s t h e  cu r r e nt s in t h e  w ir e s a t  a  j u nc t io n in a  ci r cu it .

I1

I3
I2

(a) C o m p l e t e  t h e  e xp r e ssi o n f o r  K ir ch h o f f ’ s f ir st  l a w  a t  t h e  j u nct io n.

I1 =   .......................................................... [2]

(b) K ir ch h o f f ’ s f ir st  l a w  r e p r e se nt s t h e  co nse r va t io n o f  ch a r g e  a t  t h e  j u nct io n.

E xp l a in w h y .

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [2]
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23 A  stu d ent is u sing a co nverging lens to  f o rm an image o f  a tree in the distance.

d iagram no t to  scale

image
o n screen

distant tree

lens

3 5 cm

(a) U se th e lens f o rmu la to  sh o w  th at th e p o w er o f  th e lens is ab o u t + 3 D .

1
v  =  1u  +  1 f

 [3]

(b) L igh t ref lected  f ro m th e tree is ref racted  as it p asses th ro u gh  th e lens.

D raw  w avef ro nts o n th e d iagram b elo w  to  sh o w  h o w  th e cu rvatu re o f  w avef ro nts is af f ected  b y 
th e lens.

 [3]
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24
(a) D raw  lines to  co nnect th e d o ts to  d escrib e h o w  th e nu mb er d ensity o f  mo b ile ch arge carriers 

varies w ith  th e class o f  material.

Class of   Mobile charge 
material   carriers per m3

Metal ● ● 10 1 6

Semiconductor ● ● 10 2 8

Insulator ● ● ~ 0

 [2]

T h e S T M  image b elo w  sh o w s th e stru ctu re o f  a co mp o u nd  o f  th e metal mo lyb d enu m.

T h e grey p atch es as ind icated  b y th e arro w  are mo lyb d enu m ato ms.

(b) E stimate th e sp acing b etw een th e mo lyb d enu m ato ms.

S p acing =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nm [1]

(c) T h e co mp o u nd  is u sed  to  o b tain p u re mo lyb d enu m metal.

A ro u nd  1  in 2 0  mo lyb d enu m ato ms co ntrib u tes a f ree electro n.

C alcu late an ap p ro xi mate valu e f o r th e nu mb er d ensity o f  f ree electro ns in mo lyb d enu m.

A ssu me th e sp acing b etw een mo lyb d enu m ato ms stays th e same in all d irectio ns.

U se yo u r answ er f ro m p art (b).

nu mb er d ensity =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m– 3 [2]

© Maria S. Sokolikova and Cecilia Mattevi,  Direct synthesis of metastable phases of 2D transition metal dichalcogenides,  26 May 2020, pubs.rsc.org, Royal Society of Chemistry.  Item removed due to third party copyright restrictions. Link to material - https://pubs.rsc.org/en/content/articlehtml/2020/cs/d0cs00143k
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Section C

25 L igh t can b e co nsid ered  as b o th  a w ave and  a p article p h eno meno n.

(a) S tate o ne p iece o f  evid ence th at ligh t travels as w aves.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(b) E xp lain h o w  L E D s p ro vid e evid ence th at p h o to ns exch ange energy in q u anta.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [2]

(c) A  class o f  stu d ents are measu ring th e th resh o ld  p o tential d if f erence ( p . d . )  f o r a range o f  L E D s.

T h e class is sp lit into  8  gro u p s and  each  gro u p  h as a set o f  f o u r L E D s o f  d if f erent w avelength s 
f ro m th e same manu f actu rer.

T h e lo w est and  h igh est measu red  th resh o ld  p . d .  acro ss th e gro u p s is reco rd ed  in a set o f  class 
resu lts,  alo ng w ith  th e mean acro ss all gro u p s.

T h e tab le sh o w s th e class resu lts.

Wavelength
/ nm

Frequency
/ 1014 Hz

Striking threshold p.d. / V Calculated 
photon 
energy
/ 10–19 J

Calculated 
Planck 

constant
/ 10–34 J s

Lowest 
of group

Highest
of group

Mean of
group 
results

4 7 0 6 . 3 8 2 . 1 7 2 . 6 5 2 . 4 1 6 . 0 3

5 0 3 2 . 4 0 2 . 8 8 2 . 6 7 4 . 2 7 7 . 1 6

5 8 5 5 . 1 3 1 . 9 9 2 . 3 6 2 . 1 7 3 . 4 7 6 . 7 6

6 2 0 4 . 8 4 1 . 6 8 2 . 0 3 1 . 8 4 2 . 9 5 6 . 1 0

(i) Complete the table w ith  th e two missing valu es.  [2]
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(ii) C alcu late a mean valu e f o r th e P lanck co nstant.

P lanck co nstant =  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ×  1 0 – 3 4  J s [2]

(d) T h e class w o rk o u t th at th eir measu rements p ro d u ce an u ncertainty in th e valu e f o r th e P lanck 
co nstant o f  ± 5 % .

D etermine w h eth er th e class mean valu e f o r th e P lanck co nstant and  its u ncertainty are 
co nsistent w ith  th e tru e valu e.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [2]
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26 M o to rs are u sed  to  mo ve th e co mp o nents alo ng th e p ro d u ctio n lines o f  a manu f actu ring co mp any .

E ach  mo to r is mo nito red  u sing a vib ratio n senso r.

D ata f ro m th e senso r is u sed  to  p red ict w h en a mo to r is ab o u t to  f ail so  it can b e rep aired  b ef o re 
it sto p s th e p ro d u ctio n line f ro m w o rki ng.

T h e inp u t to  th e senso r is th e amp litu d e o f  vib ratio n o f  th e mo to r.

T h e o u tp u t f ro m th e senso r is a d igitised  versio n o f  th e vib ratio n amp litu d e o ver time.

(a) S u ggest o ne ad vantage o f  h aving a d igital,  rath er th an analo gu e,  o u tp u t f ro m th e senso r.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(b) T h e vib ratio n amp litu d e is d igitised  into  1 0 2 4  d if f erent o u tp u t levels.

(i) W h at is meant b y th e term amplitude?

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]

(ii) C alcu late th e nu mb er o f  b its req u ired  to  enco d e 1 0 2 4  levels.

N u mb er o f  b its req u ired  =   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b its [2]

(c) T h e h igh est vib ratio n f req u ency o f  interest is 2  kH z.

C alcu late th e minimu m nu mb er o f  samp les th at mu st b e reco rd ed  p er seco nd .

N u mb er o f  samp les =   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s– 1 [2]
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(d) A  d if f erent senso r generates 1 5  b its p er samp le and  8 0 0 0  samp les p er seco nd .

T h e o u tp u t d ata is transmitted  to  a co mp u ter syst em u sing a w ireless netw o rk.

A n ad d itio nal 9  b its p er samp le is transmitted  to  enab le erro r- co rrectio n and  senso r id entif icatio n.

T h e netw o rk cap acity is 48 Mbits p er seco nd .

C alcu late th e maxi mu m nu mb er o f  th ese senso rs th at co u ld  co mmu nicate w ith  th e co mp u ter 
syst em o n th is netw o rk.

N u mb er o f  senso rs =   . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [2]

(e) T h e co mp u ter syst em ru ns A I  so f tw are th at learns to  d etect ano malies in th e senso r d ata th at 
p red ict w h en a mo to r is ab o u t to  f ail.

S u ggest w h y co mp u ter so f tw are may b e b etter th an a h u man at id entif yi ng ano malies.

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . [1]
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27 O n e of  th e op tica l p r op er ties of  a  ma ter ia l is its refractive index.

(a) D ef in e r ef r a ctive  in d ex.

 ..........................................................................................................................................................

 ..................................................................................................................................................... [2]

A  stu d en t is mea su r in g  th e r ef r a ctive  in d ex of  a  tr a n sp a r en t p la stic ma ter ia l. Th e d ia g r a m sh ow s 
th e stu d en t’ s eq u ip men t w ith  th e a n g les of  in cid en ce ( i )  a n d  r ef r a ction  ( r )  ma r ke d . Th e stu d en t 
a lso h a s some p la in  p a p er ,  a  p r otr a ctor ,  a  sh a r p  p en cil a n d  some p in s.

i

r
p la stic b lock

lig h t r a y

n or ma l

Th e stu d en t mea su r es seve r a l a n g les of  in cid en ce a n d  r ef r a ction ,  a n d  r ep ea ts th e en tir e p r ocess 
a  secon d  time. Th ey r ecor d  th e r esu lts in  th is ta b le.

Angle of 
incidence,
i / degrees

sin(i )
Angle of 

refraction 
(Trial 1)

Angle of 
refraction 
(Trial 2)

Angle of 
refraction (mean),

r / degrees
sin(r )

10 0.17 4 6 7 6.5 0.113

20 0.342 13 15 14.0 0.242

30 0.5 00 20 21 20.5 0.35 0

40 0.643 25 27 26.0 0.438

5 0 0.7 66 30 32 31.0 0.5 15

60 0.866 36 36 36.0 0.5 88
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Th e stu d en t p lots th e g r a p h  of  sin  i  a g a in st sin  r .

0
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.1 0.2 0.3
S in ( r )

S in ( i )

0.4 0.5 0.6

(b) P lot th e two missin g  p oin ts on  th e g r a p h . [1]

(c) D eter min e th e r ef r a ctive  in d ex of  th e tr a n sp a r en t p la stic ma ter ia l.
U se th e g r a d ien t of  th e g r a p h .

R ef r a ctive  in d ex =   .......................................................... [3]
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(d) Th e mea su r emen ts of  th e a n g les of  in cid en ce a n d  r ef r a ction  ca n  b e in a ccu r a te.

S u g g est two r ea son s w h y.

1  .......................................................................................................................................................

 ..........................................................................................................................................................

2  .......................................................................................................................................................

 ..........................................................................................................................................................
 [2]

(e) Tw o stu d en ts d iscu ss th e exp er imen t:

W h en  w e kn ow  w h a t a  ma ter ia l is w e
ca n  ch eck w h eth er  ou r  r esu lt is
a ccu r a te b y looki n g - u p  th e r ef r a ctive
in d ex of  th e ma ter ia l in  a  b ook.

W e kn ow  ou r  r esu lt is a ccu r a te
b eca u se th e p oin ts on  th e g r a p h
a ll lie close to th e lin e of  b est f it.

stu d en t A stu d en t B

E xp la in  w h eth er  ea ch  stu d en t is cor r ect.

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..........................................................................................................................................................

 ..................................................................................................................................................... [4]

END OF QUESTION PAPER
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EXTRA ANSWER SPACE

I f  you  n eed  ext r a  sp a ce u se th ese lin ed  p a g es. Y ou  mu st w r ite th e q u estion  n u mb er s clea r ly in  
th e ma r g in . 

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................

..................................................................................................................................................................
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