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	Physics P3 1.1
	X-rays

	Answers to in-text questions

	a A crack is a gap that X-rays can pass through.
b To keep the light out without stopping the X-rays.
c They would damage or kill living cells or cause cancer.

	Summary answers

	1 a penetrate
   b absorb
   c damage
2 a To make an image of the patient’s bones on the fi lm.
   b To stop light from affecting the fi lm.
   c To prevent damage by the X-rays to the parts of the body not being X-rayed. High doses can kill living cells and low doses can cause cell mutation and cancerous growth.

3 Advantage: A CT scan distinguishes between different types of soft tissue; an ordinary X-ray machine does not. (Or a CT scanner can give a three-dimensionsal image whereas an ordinary X-ray image is two-dimensional.)
   Disadvantage: The radiation dose from a CT scan is much greater than from an ordinary X-ray imaging machine. (Or CT scanners are much more expensive to buy and operate than ordinary X-ray machines.)


	Physics P3 1.2
	Ultrasound

	Answers to in-text questions

	a The material absorbs some of the ultrasonic sound from the loudspeaker.
b On the oscilloscope display, B is nearer to A than it is to C.

	Summary answers

	1 a The organs have a different density to the surrounding tissue. So ultrasound is reflected at the tissue/organ boundaries.
   b X-rays cannot differentiate different tissues easily and ultrasound does not cause damaging ionisation. 

2 a 2, if the far-side pulse is not counted.
   b i 42 millionths of a second
      ii 0.063 m
3 a 15 mm
   b ± 2–3 mm


	Physics P3 1.3
	Refractive index

	Answers to in-text questions

	a 1.54
b The angles were not measured precisely enough.

	Summary answers

	1 a less
   b more
   c less
2 a sin 40 ÷ sin 26 = 1.47
   b The angle of refraction was measured incorrectly and the measurement should have been smaller.
3 a 25.5°
   b 70.1°


	Physics P3 1.4
	The endoscope

	Answers to in-text questions

	a 90°
b 1.47

	Summary answers

	1 a refraction 

   b total internal reflection
   c partial reflection 

   d reflection, refraction
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   b Any two advantages:

      1. The endoscope uses light which is non-ionising, (unlike X-rays).

      2. Movement of the fragments can be seen with an endoscope.

      3. Fragments may be hidden by other fragments on an X-ray picture.
3 a 48.8°
   b 1.49


	Physics P3 1.5
	Lenses

	Answers to in-text questions

	a A 5 cm focal length lens.
b Inverted.
c To make it appear much larger, so any flaws can be seen.

	Summary answers

	1 a converging, real 

   b diverging, virtual
2 a Upright, enlarged and virtual.
   b i Inverted, magnified and real.
      ii The slide must be moved towards the screen.
3 a The image is real, inverted and enlarged. Magnification = 3.
   b The image would be smaller than it was and would still be upside down.


	Physics P3 1.6
	Using lenses

	Answers to in-text questions
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	Summary answers
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   b f = 1.8 cm


	Physics P3 1.7
	The eye

	Answers to in-text questions

	a Ciliary muscles – change the thickness of the eye lens; cornea – protects the front of the eyes and helps to focus light; eye lens – focuses light on to the retina; iris – controls the amount of light entering the eye; pupil – allows light to pass through the eye lens; retina – a layer of light-sensitive cells on which the image is formed; suspensory ligaments – attach the eye lens to the ciliary muscles.
b To let as much light in as possible in darkness.
c +20 D

	Summary answers

	1 a cornea
   b iris
   c lens, retina
2 a +2.0 D
   b −2.5 D
3 a Each eye lens becomes thinner.
   b The power of each eye lens decreases.


	Physics P3 1.8
	More about the eye

	Answers to in-text questions

	a short-sighted
b The image would not be in focus and would be blurred.

	Summary answers

	1 a Short sight.
   b A diverging lens.
2 a The lens is a converging lens with a focal length of 50 cm.
   b The sight defect is long sight. It may be caused by an eyeball that is too short or an eye lens that is not strong enough.
3 The lens with the higher refractive index would be flatter.


	Physics P3 1.1 – P3 1.8
	Summary answers – Medical applications of physics

	1 a i Bone absorbs X-rays, so a ‘shadow’ image is formed on the film.
      ii X-rays pass through the fracture, but not through the bones.
   b i Barium absorbs X-rays, so an image of the stomach is formed on the film.
      ii The stomach movements would blur the images.
   c Ultrasonic waves from a scanner do not harm the baby because they are non-ionising. X-rays are ionising and would harm the baby.
2 a 0.75 mm
   b They could not be detected because they would be absorbed by the tissue.
3 a sin r = sin 40 ÷ 1.50 = 0.4285,      r = 25°
   b i 1.5 = 1 ÷ sin c,      sin c = 1 ÷ 1.5 = 0.6667,      c = 42°
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The angles in the triangle formed by the two normals at P and Q and the line PQ add up to 180°. The angle between the two normals is 90°. Therefore x + 25° + 90° = 180°, so x = 65°
      iii As angle x is greater than the critical angle of the block, the light ray undergoes total internal reflection at Q, so it does not enter the air at Q.


	Physics P3 1.1 – P3 1.8
	Summary answers (continued) – Medical applications of physics
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     b One bundle takes light into the cavity. The other bundle is used to observe an image formed by a lens near the end of this bundle in the cavity.
   c A digital camera can display an enlarged view of the image on a TV monitor. It can also record and store the image electronically.
5 a i converging
      ii and 
b i 
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      ii The image is real, inverted and magnified. The lens is being used as a projector lens.
6 a Any two of the following:

      1 The eye has a variable focus converging lens, whereas the camera has a fixed focus converging lens.

      2 The eye adjusts to see objects at different distances by using its ciliary muscle to alter the lens thickness. In the camera, the position of the lens is altered to photograph objects at different distances.

      3 In the eye, the image is formed on the retina. In a camera, the image is formed on a photographic film. 

      4 The iris of the eye controls the amount of light entering the eye. In a camera, the aperture stop is adjusted to control the amount of light entering the camera.


	Physics P3 1.1 – P3 1.8
	Summary answers (continued) – Medical applications of physics

	   b Advantages include: A digital camera can display an image shortly after the photograph is taken. The film of a film camera has to be processed chemically before the image can be seen.
7a
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   b i virtual
      ii upright
   c ×3


	Physics P3 1.1 – P3 1.8
	AQA Examination-style answers – Medical applications of physics

	1 a i,      iv,      vi                                                                                             (3 marks)
   b ii,      iii,      v,      vii,      viii                                                                        (5 marks)
2 a 0.000080 seconds                                                                                     (1 mark)
   b distance = speed × time = 1540 × 0.000010 = 0.0154

0.0154 ÷ 2 = 0.0077 m = 7.7 mm                                                                    (2 marks)
   c The ultrasound wave is absorbed and reflected leading to a reduction in energy. 

                                                                                                                          (1 mark)
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                                                                                                                        (3 marks)
   b inverted, real, diminished                                                                         (3 marks)
   c magnification = image height ÷ object height = 6 ÷ 5 or 1.2 cm ÷ 3.0 cm = 0.4

                                                                                                                        (2 marks)
   d Eye or camera. Image must be much smaller than object to fit on retina/ film/ detector.                                                                                                          (2 marks)
   e Assume f = 2.8 cm = 0.028 m

Then P = 1 ÷ f = 1 ÷ 0.028 = –35 D                                                                 (3 marks) 


	Physics P3 1.1 – P3 1.8
	AQA Examination-style answers (continued) – Medical applications of physics
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                                                                                                                        (3 marks)
   g Virtual, upright, smaller                                                                            (3 marks)
4 a B                                                                                                                  (1 mark)
   b total internal reflection                                                                                (1 mark)
   c n = sin 1 ÷ sin r      r = sin 54 ÷ sin 30 = 0.809 ÷ 0.5 = 1.62                     (3 marks)
   d sin C = 1 ÷ n = 1 ÷ 1.62      C = 38°                                                          (2 marks)
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