[image: image1.jpg]





Chapter 19
Medical Physics
	
	
	Answer
	Extra information
	Mark

	1
	a
	Ultrasound beam scanned across the patient.

Beam reflected at boundary between substances.

Time delay of reflection used to control position of spot 
on screen.

Strength of reflection used to control brightness of beam.
	
	4

	
	b
	Almost all the energy is reflected at the first interface between the body and the air in the lung.

Due to large difference in acoustic impedance between air and the body.

Not enough energy transmitted to show any detail of the lung.
	
	3

	
	c
	IR/II = (Z2-Z1)2 / (Z2+Z1)2 

=(6.48-1.58)2/(6.48+1.48)2 

=0.370 
	
	3

	Total marks
	10

	2
	a
	The smooth curve is due to x-rays being emitted as the accelerated electrons collide with electrons in the target, and so decelerate.  

The energy of the X-ray photon emitted varies from 0 ( eVp, where Vp is the tube voltage.  

This is known as braking radiation, or bremsstrahlung. 
	
	3

	
	b
	An accelerated electron collides with an electron in an inner shell of the tungsten atom, knocking it out of the atom (ionization).

An electron from a higher energy level falls to replace the missing electron.

An X-ray photon of specific energy is emitted, leading to these characteristic peaks.
	
	3

	
	c
	Lower total energy output (So curve lower at all points)

Curve ends at 50 keV, rather than 87 keV

Not enough energy to remove inner electrons 
so no Kα or Kβ characteristic X-rays.
	
	3

	
	d
	Less electrons in beam, so less collisions.

Graph has similar shape but lower at all points
	
	2

	
	e
	Characteristic peaks happen at different energies.
	
	1

	                        Total marks
	12

	3
	
	I =I0e –μx --(  I/I0 = e –μx

= 0.62 transmitted 

The rest is absorbed = 0.38
	
	3

	Total marks
	3

	Total for test paper
	21
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