
SPA MTD 

1. Diagram 5 shows a diamond ring.  

Explain why the diamond ring in air sparkles more than under water.      

[4 marks] 

 

 

 

 

2. Explain why a person in a dark room looking through a window can clearly see a person 

outside in the daylight, whereas the person outside cannot see the person inside.  [4 marks] 

 

 

3. A   7.6   cm   diameter ball is located 22.0 cm from a convex   mirror   with   a   radius   of   

curvature   of  60.0 cm. Draw a ray diagram to determine   

(a)         The ball‟s image position  

(b)         The ball‟s image diameter? 

 

 

 

 

 

 

4. Ultrasound is the name given to sound waves that have frequencies greater than 20000Hz. 

It's too high pitched for human hearing, but many animals, such as dogs, cats and bats can 

hear ultrasound. Diagram 1 shows a photograph of a fetus at 4  months seen via ultrasound.  

Explain how  ultrasound is applied in medicine to produce the medical images of foetus. 

   

thongks
Sticky Note
1.  When light enters the diamond, it is difficult for it to leave because of the high refractive index of the diamond 2.  Repeated “total internal reflection” occurs inside the diamond  3.  All the bouncing means that light leaves the diamond in many different directions, leading to the sparkle.  4.  Putting a diamond underwater means  that  the difference in speeds  (or index of refraction) is much less which leads to less total internal reflection, and therefore, less sparkling. 

thongks
Sticky Note
1.  A person outside in bright sunlight reflecting lots of light. 2.  The light would come  through the window to the person inside, so the person inside can see them clearly.   3.  For the person outside, since it is so bright outside, there is also a good amount of light which reflects back toward them. Some reflection occurs at an interface between two materials. 4.  This  can  distract  them  from  the  little  bit  of  light  from  inside  that  is  going  toward  them  (which would be hard to notice anyway), so they have a much harder time seeing you 

thongks
Sticky Note
(a)         -12.7 cm (b)         4.4 cm 

thongks
Sticky Note
1.       Place a special gel on the mother‟s abdomen  2.       Move a transducer (sound-emitting instrument) across it - the ultrasound is sent into the patients body. 3.       At each boundary between different tissues or organs some of the ultrasound is reflected. 4.       The depth of each layer is calculated using the time taken for each reflected wave to return.  5.       The reflected waves (echoes) are electrically converted/processed/translated to a 2-dimensional picture on a monitor which can then be photographed.  
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Stamp


