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PHA5B: Medical Physics 
 

Question 1   

rays refracted inwards at cornea ! 

rays refracted inwards at lens ! 

(a) diagram to show 

rays focused at optic axis on retina ! 

max 2 

only cones at fovea ! (b) 

moving away from fovea, more rods, less cones ! 
2 

(i) to control the intensity of light reaching retina ! (c) 

(ii) forms a small pupil ! 
2 

(d) (i) accommodation: ability of the eye/lens to (change and) focus on different 

object distances ! 

 [adjustment of the eye/lens to form a clearly focused image on the retina] 

(d) (ii) changing the shape of the lens 

 [or using the cillary muscles] ! 

2 

 Total 8 

 



 

 

Question 2   

electrodes made from a material which does not become polarised 

electrodes coated with conductive gel 

hair and dead skin removed 

(a) 

any two !!

2 

high gain 

high input impedance 

low noise 

(b) 

any two !!

2 

 

 

for waveform: 

suitable scales ! 

correct shape ! 

for marking in correct position on waveform: 

 atrial depolarisation (i) ! 

 ventricular depolarisation (ii) ! 

(c) 

 ventricular repolarisation (iii)! 

5 

 Total 9 

 



 

 

Question 3   

(a) 3 kHz ! 1 

(i) (age related) as f increases, loss increases ! (b) 

(ii) (noise related) loss is maximum at 4 kHz! 
2 

(use of intensity level = 10 log 
0I

I
gives) 

I = 1.0 × 10-12 × 1086/10 ! 

(i) 

  = 3.98 × 10-4
 W m-2 ! 

(use of same equation gives) 

intensity level = 10 log ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

×

×−×

−

−−

12

54

100.1

100.71098.3
! 

 = 85(.2) dB ! 

(c) 

(ii) 

(allow CE for incorrect I from (i)) 

4 

 Total 7 

 

Question 4   

1: vacuum/evacuated (tube) ! 

2: lead (lined shield) ! 

(a) 

3: electrons (beam) ! 

3 

heat is spread over a greater volume/area/section ! 

thus allows more energetic X-rays to be produced 

(i) 

[or allows X-rays to be generated for longer] ! 

(bevelled edge) gives larger target area ! 

(b) 

(ii) 

but small source area (to produce sharp image) ! 

max 3 

(i) the fraction of X-rays removed per unit thickness of the material! 

the thickness of the material which will reduce the intensity to half its 

original level! 

for a specified energy of the X-rays (in either (i) or (ii)) ! 

(c) 

(ii) 

 

max 2 

(use of μ = 
2/1

2ln

X
gives) μ = 

2.3

2ln
= 0.22 mm-1 (0.217 mm-1) !  

(use of I = I0 e �μx gives) I = 6.0 × e-0.217 × 2 ! 

(allow CE for value of μ) 

(d) 

  = 3.9 W m-2 ! 

3 

 Total 11 

 



 

 

 Assessment Objectives  

Question No Ability tested Marks 

(a) AO2 2 

(b) AO1 2 

(c) AO2 2 

1 

(d) AO1/AO2 2 

 Question Total 8 

(a) AO1 2 

(b) AO2 2 

2 

(c) AO1/AO2 5 

 Question Total 9 

(a) AO1 1 

(b) AO3 2 

3 

(c) AO2 4 

 Question Total 7 

(a) AO1 3 

(b) AO2 3 

(c) AO1 2 

4 

(d) AO2 3 

 Question Total 11 

 Total 35 

 

 Summary   

Marks Ability tested % 

13 AO1 Knowledge and Understanding 37 

20 AO2 Application 57 

2 AO3 How Science Works 6 

 

 Summary Common Section & Section B Medical Physics  

Marks Ability tested % 

26 AO1 Knowledge and Understanding 35 

44 AO2 Application 59 

5 AO3 How Science Works 6 

 


