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PHA5D: Turning Points in Physics 
 

Question 1   

current heats the wire ! (i) 

electrons (in filament) gain sufficient k.e. (to leave the filament) ! 

(a) 

(ii) electrons would collide (or be absorbed or scattered) by gas atoms (or 
molecules) ! 

3 

(i) k.e. (= eV) = 1.6 × 10-19 × 3900 ! = 6.2 × 10-16
 (J) ! 

(rearrange ½ m v2 = eV to give)  

(b) 

(ii) 

v (= (2eV/m) ½) =  ( 31

19

101.9
3900106.12

−

−

×
××× ) 

½ ! = 3.7 × 107
 m s 

-1 ! 
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 Total 7 
 

Question 2   

particles of light (or corpuscles) ! 

attracted towards glass surface ! 
(on entry to glass (or leaving glass)) 

velocity (or momentum) parallel to surface unchanged ! 

velocity (or momentum) perpendicular to surface increased (or decreased on 
leaving) ! 

(a) 

direction (or velocity or momentum) same after leaving glass as before 
entry to glass ! 

 max 4 

named experiment ! observational evidence ! how it supports Huygens� 
theory ! 

(b) 

(e.g. Young�s double slits ! shows interference ! which is a wave  
property ! or measurement of the speed of light ! speed of light is less 
than in air ! as predicted by wave theory !) 

max 3 

 Total 7 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

Question 3   

speed of light in free space independent of motion of source ! (i) 

and of motion of observer ! 

laws of physics have the same form in all inertial frames ! 

inertial frame is one in which Newton�s 1st law of motion is obeyed ! 

laws of physics unchanged in coordinate transformation ! 

(a) 

(ii) 

from one inertial frame to another ! 

max 4 

m (= m0 (1 - v2/c2)-½)  = 1.9 × 10-28 × (1 - 0.9952) -½
 (kg) ! (i) 

 = 1.9 × 10-27
 kg ! 

E (= mc2)  = 1.9 × 10-27 × (3.0 × 108)2 ! (ii) 

 = 1.7 × 10-10
 J ! 

EK (= E - m0 c2)  = 1.7 × 10-10 (1.9 × 10-28 × (3.0 × 108)2) ! 

 (b) 

(iii) 

 = 1.5 × 10-10
 J ! 
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 Total 10 
 



 

 

Question 4   

one feature (1 mark for one of the following) 

• there is a threshold (minimum) frequency (of light) for 
photoelectric emission from a given metal  

• photoelectric emission is instant  

explanation 

• light consists of photons (or wavepackets) ! 

• energy of a photon = hf where f is the light frequency ! 

• work function φ of metal is the minimum amount of energy it needs 
to escape ! 

• 1 electron absorbs 1 photon and gains energy hf ! 

(a) 

• electron can escape if energy gained hf > φ ! 
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(i) an electron requires 2.2 eV of energy to escape from the metal surface ! 

photon frequency, f (= c/λ = 7

8

102.5
100.3

−×
× ) = 5.77 × 10-19

 J ! 

photon frequency (= hf) = 6.63 × 10-34 × 5.77 × 1014 = 3.83 × 10-19
 J! 

 (b) 

(ii) 

EK max (= hf - φ) = 3.83 × 10-19 - (2.2 × 1.6 × 10-19) ! = 3.1 × 10-20
 J ! 
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 Total 11 
 



 

 

 Assessment Objectives  

Question No Ability tested Marks 

(a) AO1 3 1 

(b) AO2 4 

 Question Total 7 

(a) AO2/AO3 4 2 

(b) AO2/AO3 3 

 Question Total 7 

(a) AO1 4 3 

(b) AO2 6 

 Question Total 10 

(a) AO2/AO3 6 4 

(b) AO1 5 

 Question Total 11 

 Total 35 
 

 Summary   

Marks Ability tested % 

12 AO1 Knowledge and Understanding 34 

21 AO2 Application 60 

2 AO3 How Science Works 6 
 

 Summary Common Section & Section D Turning Points in Physics  

Marks Ability tested % 

25 AO1 Knowledge and Understanding 33 

45 AO2 Application 60 

5 AO3 How Science Works 7 
 




