


(b) The graph shows how the intensity of ultrasound waves of different frequencies
decreases as they penetrate soft tissue.

(i) Estimate how far a 2 MHz wave has penetrated into the soft tissue when its
intensity is 25% of its original value.

(1)

penetration depth = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cm

(ii) Explain which of these frequencies of ultrasound can be used to scan organs
deep inside the body.

(2)
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*(c) Medical physicists have developed endoscopes and many other devices to help 
doctors diagnose medical problems.

Compare the use of electromagnetic radiation in endoscopes and in one other 
diagnostic device.

(6)
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(Total for Question 5 = 12 marks)

  
 

 





(b) Every hour, the
The clock lifts a small hammer.
The hammer falls and rings a little bell.

The diagram shows what happens to the energy from the falling hammer.

(i) Calculate the energy wasted.
(1)

wasted energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

(ii) Calculate the efficiency of this process.
(2)

efficiency = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

0.5 J of useful energy 
from the hammer 

0.2 J of sound energy 
from the bell 

wasted energy 

  
 

 



(iii) Suggest what happens to the wasted energy.
(2)
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*(c) The clock use
The pendulum is a metal rod with a large mass at the end.
The mass swings from side to side.

The spring keeps the pendulum swinging without stopping.

Describe the energy changes that happen as the pendulum continues to swing 
from side to side.

(6)
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    (Total for Question 5 = 12 marks)

metal rod

large mass

  
 

 







(iii) When the water skier reaches the top of the ramp, she lets go of the rope.

Describe the energy changes that happen between the skier leaving the ramp
and reaching the top of the jump.

(2)
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(Total for Question 3 = 9 marks)

  
 

 





(b) After lifting the mass, he must hold it steady for 3 seconds.
During this time, he does no work on the mass.

State why he does no work on the mass in this time.
(1)
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(c) After the 3 seconds, the weight lifter drops the mass.
The velocity of the mass just before it hits the floor is 6.4 m/s.

Calculate the momentum of the mass just before it hits the floor.
State the unit.

(3)

momentum = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  unit = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 (Total for Question 1 = 8 marks)

  
 

 




