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1	 An electric drill uses 800 J of electrical energy. 200 J of this energy is 
turned into heat and sound.

	

	

Calculate the efficiency of the electric drill.

	

You are advised to show your working out.

				  

Efficiency  _____________

	

[3]
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2	 A loudspeaker sits on a floor.

	 (i)	 Calculate the base area of the loudspeaker, in cm2.

				    Area  ______________ cm2	[1]

	 (ii)	 The weight of the loudspeaker is 200 N. Use your answer to part (i) to 
calculate the pressure it exerts on the floor, in N/cm2.

		  You are advised to show your working out.

				    Pressure  ______________ N/cm2	[3]
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3	 A satellite orbits the earth. Four directions are shown on the satellite.

Earth

direction 
of rotation

A

C

DB

	 (a)	 (i)	 Which letter gives the direction of the force which keeps the 
satellite moving in a circular orbit?

				    Letter ______________ 	[1]

		  (ii)	 Which letter gives the direction of the weight of the satellite?

				    Letter ______________ 	[1]

	 (b)	 The mass of the satellite is 160 kg and it is moving at a steady speed 
of 2000 m/s. Calculate the satellite’s momentum.

		  You are advised to show your working out.

				    Momentum  ______________ kg m/s	[3]
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4	 (a)	 State Hooke’s Law.

		  ��������������������������������������������������������������

		  ������������������������������������������������������������ [2]

14 cm

23 cm

5 N

8 cm

	 (b)	 A spring has a natural length of 8 cm. When loaded with a 5 N weight 
the total length of the spring is 23 cm. What weight would extend the 
spring so that its total length is 14 cm?

		  You are advised to show your working out.

				    Weight  ______________ N	[3]
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5	 Heat energy can be transferred from one point to another by different 
methods.

	 Listed below are a number of different statements. After each statement 
write down the name of the relevant method of heat transfer.

	 Involves vibrating atoms.	 ���������������������������

	 Does not require a medium.	 ���������������������������

	 Involves electrons colliding with atoms.	 ���������������������������

	 Involves movement of atoms from one  
place to another.	 ���������������������������

[4]
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6	 Flora walks to school and her distance–time graph is shown.

P
Distance

TimeO

Q

R

	 (a)	 During which part of the journey does Flora walk fastest?

				     ______________	 [1]

	 A number of statements are made below.

	 (b)	 Tick (✓) two correct statements which refer to Flora’s walk.

		  Flora stops walking during PQ.	

		  The distance to Flora’s school is given by the area under  
the graph.	

		  Flora’s speed is increasing during OP.	

		  Flora’s speed during QR could be found by calculating  
the gradient of QR.	

		  Flora walks slower during OP than during QR.	 _ [2]

	 (c)	 Distance and displacement are both measured in metres. What is the 
difference between distance and displacement?

		  ������������������������������������������������������������ [1]
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7	 A ball of mass 1.5 kg falls through the air and the resistive forces acting 
on it add up to 3 N.

3 N

Weight

1.5 kg

	 (i)	 By first finding the resultant force, calculate the acceleration of the 
ball.

		  You are advised to show your working out.

				    Acceleration  ______________ m/s2	[3]

	 (ii)	 The acceleration due to gravity is 10 m/s2. Why is your answer to part 
(i) not equal to 10 m/s2?

		  ������������������������������������������������������������ [1]
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8	 An electric motor is rated at 6000 W. In order to raise a load the motor 
does 36 000 J of work.

	

electric motor

ground

	 Calculate how long it takes the motor to raise the load.

	 You are advised to show your working out.

				    Time  _____________ s	[3]
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9	 Roy shoots an arrow vertically into the air.

	 The arrow has an initial kinetic energy of 30 J.

	 (i)	 How much kinetic energy does the arrow have when it reaches its 
maximum height?

				    Kinetic energy  ______________ J	[1]

	 The arrow loses one sixth of its initial energy during its upward flight.

	 (ii)	 How much energy does the arrow have at its maximum height?

				    Energy  ______________ J	[1]

	 The arrow has a mass of 0.2 kg.

	 (iii)	Calculate the maximum height of the arrow.

		  You are advised to show your working out.

				    Height  ______________ m	[3]
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10	 Many scientists believe that Great Britain will have to increase the amount 
of electricity it produces by nuclear power.

	 (a)	 Give an advantage, not related to cost, of generating electricity using 
a nuclear power station.

		  ��������������������������������������������������������������

		  ������������������������������������������������������������ [1]

	 All power stations are decommissioned at the end of their working life.

	 (b)	 Explain fully what decommissioning means.

		  ��������������������������������������������������������������

		  ��������������������������������������������������������������

		  ������������������������������������������������������������ [2]
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11	 Donal runs a race and the velocity–time graph for the race is shown 
below.

0
0 4

Time in seconds
42

Velocity 
in m/s

5

	 Donal finishes the race after 42 seconds.

	 (i)	 What was the length of the race that Donal had entered?

		  You are advised to show your working out.

				    Length of race  ______________ m	[4]

	 (ii)	 What was Donal’s acceleration during the first 4 seconds of the race.

		  You are advised to show your working out.

				    Acceleration  ______________ m/s2	[3]
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12	 Kevin lifts a wheelbarrow of soil.

	

pivot

200 N

load

140 cm70 cm

	 Kevin exerts an upward force of 200 N on the wheelbarrow. Use the 
principle of moments to find the maximum load he can lift.

	 You are advised to show your working out.

				    Maximum load  _____________ N	[3]

THIS IS THE END OF THE QUESTION PAPER
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