








(ii) Which of thes lifted?
(1)

kinetic energy of the mass potential energy of the mass

A constant increasing

B constant decreasing

C decreasing increasing

D decreasing decreasing

(b) (i) Show that the total energy supplied to the motor in the 9 s is about 170 J.
(2)

(ii) During the 9 s the efficiency of the motor is 70%.

Calculate the amount of useful energy transferred in the 9 s.

Use the equation

efficiency
useful energy transferred

total energy supplied
=

(3)

useful energy = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  J

  
 

 



(c) Which row of the table is correct for the resistance of the motor?
(1)

resistance of motor = resistance of motor =

A I ÷ V I2 ÷ P

B V ÷ I P ÷ I2

C V ÷ I P × I2

D I × V P ÷ I2

(d) When the motor lifts the mass, the coil in the motor becomes warm.

Explain why the coil becomes warm.
(3)
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(Total for Question 5 = 11 marks)

  
 

 



3 Figure 1 shows part of a roller coaster ride seen from the side.

roller coaster 
car

water

Q

P R
S

h

Figure 1

(a) The roller coaster car rolls down towards P.  The car has mass, m kg and
velocity v m/s.

Which of these is the correct equation for calculating the kinetic energy of
the car?

(1)

  A KE = mv

  B KE = mv2

  C KE = ½mv2

  D KE = 2mv2

  
 

 



(b) The mass of the car is 580 kg.

The car gains 39 000 J of gravitational potential energy as it climbs from P to Q.

(i) State the equation relating change in gravitational potential energy, mass,
gravitational field strength and change in vertical height.

(1)

(ii) Calculate the height h, shown in Figure 1.

(gravitational field strength, g = 10 N/kg)
(3)

h = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m

(c) The car enters a pool of water at R.  It slows down and stops at S.

Describe how the total energy of the system is conserved as the car travels
between R and S.

(2)

(Total for Question 1 = 7 marks)

  
 

 







(ii) Explain how this new type of shock absorber can provide electrical energy.
(2)
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(iii) The diagram shows the bumps on the surface of two roads, L and M.
Explain why the device will transfer more energy on road L than on road M for
a motorcycle travelling at the same speed.

(3)
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(Total for Question 3 = 10 marks)

road L

road M

  
 

 




