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PHA5C: Applied Physics 
 

Question 1   

22 000 (rev min-1) × 2π/60 ! (=2300 rad s-1) (a) 

energy stored (=½ Iω2) = ½ × 0.60 × 23002 ! (=1.6 MJ) 
2 

(i) 
t = E/P = 

7.8

106.1 6
×

! = 1.84 × 105
 s ! (51 hours) 

torque = 
speed average

power
= 

)2/2300(

7.8
= 7.5(6) × 10-3 ! N m ! 

(b) 

(ii) 

or T = I a = 0.60 × 2300/(1.84 × 105) = 7.5 × 10-3 ! N m ! 

max 3 

in B more of the mass is at a greater radius than in A ! (c) 

so I greater and so energy stored greater (for same speed) ! 
2 

 Total 7 

 

Question 2  

(i) energy: kinetic energy = ½Iω2, → small stored energy 

[or less work/energy needed to produce change] 

power = rate of energy change, fast change → high power 

torque: T = Iα, α large so large torques needed unless I small, 

momentum , impulse: L = Iω, impulse = ΔL so unless I small, large  

angular impulses are needed 

marking: for any one of the above: 

for correct consideration ! 

for mathematical justification ! 

(a) 

(ii) explanations based on I = mr2 ! 

low mass, small diameter ! 

4 

(i) 
3

21

1050

120120
−

×
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=

−
=

t

ωω
α  = 4.8 × 103 rad s−2 ! 

(ii) T = Iα = 4.4 × 10−5 × 4.8 ×103 = 0.21(1) N m ! 

(allow C.E. from incorrect value of α from (i)) 

(b) 

(iii) 
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θ  = 1.5 rad ! 

3 

 Total 7 

 



 

 

Question 3   

(use of pVγ = constant gives) 

1.01 × 105 × (4.25 × 10-4)1.4 = 1.70 × 105 × V1.4 ! 

(a) 

V calculated correctly (= 2.93 × 10-4 Pa) ! 

2 

1

11

T

Vp
= 

2

22

T

Vp
! 

T1 = 273 + 23 = 296 (K) ! 

(b) 

T2 = 
45

45

1025.41001.1

2961093.2107.1
−

−

×××

××××
! = 343 K (70ºC) ! 

4 

 Total 6 

 

Question 4   

work done = area enclosed by curve ABCD = 20 kJ (± 2 kJ)! 

satisfactory method used to find area e.g. counting squares ! 

(i) 

correct scaling factor used (e.g. 1 small square = 40 J) ! 

(ii) power = 20 kJ per cycle × 3 cycle per second = 60 kW (± 6 kW)! 

input power (= fuel flow rate × calorific value) 

  = 2.4 × 10-2 × 34 × 106 = 816 kW! 

(a) 

(iii) 

efficiency = Pout/Pin = 
3

3

10816

1060

×

×
× 100 = 0.07 or 7%! 

6 

modified engine: 

same mass of steam required 

less fuel required because of recycled heat 

greater work output per cycle because loop larger 

same speed so greater power output 

greater efficiency as Pout is greater and Pin less 

(b) 

 !!! any three

3 

 Total 9 

 



 

 

Question 5   

(i) Pout = 0.36 × 34.2 = 12.3 kW ! 

(ii) Pfarm = 12.3 × 2.5 = 30.8 kW ! 

(a) 

(iii) Pstream = 30.8 � 12.3 = 18.5 kW ! 

3 

two reasons in support of either choice 

heat pump ! 

both systems use the same fuel so cost of same amount of fuel is same ! 

heat pump uses less fuel for the same output ! 

(or gives greater output for same amount of fuel !) 

(b) 

can also use energy rejected from engine for heating ! 

max 3 

 Total 6 

 



 

 

 Assessment Objectives  

Question No Ability tested Marks 

(a) AO1 2 

(b) AO1/AO2 3 

1 

(c) AO2 2 

 Question Total 7 

(a) AO1 2 2 

(b) AO2 5 

 Question Total 7 

(a) AO1/AO2 2 3 

(b) AO2 4 

 Question Total 6 

(a) AO1/AO2 6 4 

(b) AO2 3 

 Question Total 9 

(a) AO1 3 5 

(b) AO2/AO3 3 

 Question Total 6 

 Total 35 

 

 Summary   

Marks Ability tested % 

13 AO1 Knowledge and Understanding 37 

21 AO2 Application 60 

1 AO3 How Science Works 3 

 

 Summary Common Section & Section C Applied Physics  

Marks Ability tested % 

26 AO1 Knowledge and Understanding 35 

45 AO2 Application 60 

4 AO3 How Science Works 5 

 


