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	Physics P2 3.1
	Energy and work

	Answers to in-text questions

	a Energy transferred to the surroundings by heating and as sound.

b 80 000 J

c Friction between the box and the surface is greater with the rubber bands in place. More force is needed to overcome the frictional force.

	Summary answers

	1 a kinetic, wasted b gravitational potential, sound

2 a Friction between the brake pads and the wheel discs make the pads and the discs hot because they slide against each other until the car stops.

   b 140 000 J

3 a 96 J

   b 96 J


	Physics P2 3.2
	Gravitational potential energy

	Answers to in-text questions

	a It heats the muscles then is transferred by heating directly (or indirectly via the blood system) from the muscles to the surroundings.

b i 300 J 

   ii 600 W

	Summary answers

	1 a decreases

   b stays the same

   c decreases, increases

2 a 90 J

   b 4500 J

3 a an increase of 300 J

   b a decrease of 300 J


	Physics P2 3.3
	Kinetic energy

	Answers to in-text questions

	a The impact area of the foot becomes hot due to the impact and the rest of the foot and the shoe therefore gains energy due to heating.

b The missing speed values are 1.39 and 1.75 m/s. For each column, the square of each speed value divided by the height drop is the same. This shows that the speed squared is directly proportional to the height drop.

	Summary answers

	1 a kinetic

   b elastic potential, kinetic, gravitational potential

2 a i Chemical energy in the muscles is transferred into elastic energy of the bow and energy due to heating in the muscles.

      ii Elastic potential energy of the bow is transferred into kinetic energy and gravitational potential energy of the arrow.

   b i 10 J 

      ii 10 J

3 a 3600 N 

   b 800 kg


	Physics P2 3.4
	Momentum

	Answers to in-text questions

	a 240 kg m/s

b 0.48 m/s

	Summary answers

	1 a mass, velocity 

   b momentum, force

2 a 400 kg m/s 

   b 0.5 m/s

3 a 5000 kg m/s

   b Total momentum after collision = (1000 kg + 1500 kg) × v = 2500 v, where v is the final velocity to be calculated. Using conservation of momentum, 2500 v = 5000. Therefore v = 5000 ÷ 2500 = 2 m/s.


	Physics P2 3.5
	Explosions

	Answers to in-text questions

	a The boat has equal and opposite momentum to the jumper after the jump, so it moves in the opposite direction to the jumper.

b The gun would recoil much less, so more of the energy released would have been transferred into kinetic energy of the shell.

	Summary answers

	1 a momentum

   b velocity

   c force

2 a 120 kg m/s

   b 1.5 m/s

3 a 25 m/s

   b i 75 J

      ii 3750 J


	Physics P2 3.6
	Impact forces

	Answers to in-text questions

	a If a child falls off the swing, the impact force is lessened because the rubber mat increases the duration of the impact.

b The wearer’s kinetic energy is reduced over a greater distance if a seat belt is worn. (Or the wearer’s momentum is reduced over a longer time if a seat belt is worn.)

c 1800 N

	Summary answers

	1 a greater

   b equal

   c smaller

2 a i 5.0 m/s2, 4000 N

      ii 1 m/s2, 800 N

   b The deceleration is greater because the impact time is shorter and the change of velocity is the same. The impact force is equal to the mass × the deceleration, so the impact force is greater.

3 a Initial momentum = 24 000 kg m/s;

      velocity after impact = momentum ÷ mass = 24 000 ÷ 12 000 = 2 m/s.

   b i 33 m/s2

      ii 330 000 N


	Physics P2 3.7
	Car safety

	Answers to in-text questions

	a The wearer would not be stopped until his or her head hit the windscreen.

b The seat belt would go across the body above the chest. The child might slip through the seat belt in an accident.

	Summary answers

	1 In an accident where the car suddenly stopped, the child would press against the back of the car seat. This would prevent the child from being thrown forwards.

2 The air bag increases the time taken to stop the person it acts on. This reduces the force of the impact. Also, the force is spread out across the chest by the air bag, so its effect is lessened again.

3 a 26 100 kg m/s

   b 35 m/s

   c yes


	Physics P2 3.1 – P2 3.7
	Summary answers – Work, energy and momentum

	1 a i equal to

      ii less than

   b i 180 J

      ii 11 N × 20 m = 220 N m = 220 J

      iii Friction between the trolley and the slope causes some of the energy from the student to be transferred to the surroundings by braking.

2 a (700 kg × 20 m/s) ÷ 2 = 140 000 J

   b 1750 N

3 a 12 kg m/s

   b 6 m/s

4 Initial velocity u = 4 m/s, final velocity v = 0 (because the crash stops the car), time taken t = 1.8 s.

Acceleration, a = (v – u) ÷ t = (0 – 4) ÷ 1.8 = 2.2 m/s2
5 a i elastic potential energy

      ii kinetic energy

   b i 3.0 J

      ii Some of the kinetic energy of the stone was transferred to the surroundings by air resistance; the stone was still moving horizontally at maximum height, so it still had kinetic energy due to this movement.

6 a i 3600 kg m/s

      ii 1200 kg m/s

   b i 2400 kg m/s

      ii 3.0 m/s

   c i 5400 J

      ii 600 J

      iii 3600 J

   d Some of the kinetic energy was transferred into sound and by heating (due to friction) to the wagons and the surroundings.


	Physics P2 3.1 – P2 3.7
	AQA Examination-style answers –  Work, energy and momentum

	1 a i Energy is transferred when work is done.                                                (1 mark)

      ii Gravitational potential energy is the energy that an object has by virtue of its position in a gravitational field.                                                                          (1 mark)

      iii The kinetic energy of an object depends on its mass and speed.        (1 mark)

      iv Power is the energy transferred in a given time.                                    (1 mark)

   b work is done on the meteorite; energy transferred by heating; kinetic energy transferred by heating                                                                                     (3 marks)

2 a p = m × v

      A: = 650 × 40 = 26 000 kg m/s

      B: = 1250 × 18 = 22 500 kg m/s

      C: = 1500 × 15 = 22 500 kg m/s

      A is greatest because although it has the smallest mass, it has a much larger velocity.                                                                                                           (3 marks)

   b i 22 500 kg m/s                                                                                           (1 mark)

      ii (1500 + 650) × v = 22 500

         v = 22 500 ÷ 2150 = 10.5 m/s                                                                 (2 marks)

   c The crumple zone causes the change in momentum to happen over a longer time; 

This means the maximum force on the occupants is reduced;

This reduces chance of injury.                                                                         (3 marks)

3 a WD = F × d = 800 × 170

                          = 136 000 J                                                                            (3 marks)

   b i P = E ÷ t = (800 × 170) ÷ 180

                       = 756 W                                                                                    (3 marks)

      ii Ek = (1 ÷ 2) × m × v2 = (1 ÷ 2) × 1950 × (170 ÷ 180)2
                                           = 424 J                                                                  (3 marks)

   c work done against gravitational force; when an object is raised vertically

                                                                                                                        (2 marks)


	Physics P2 3.1 – P2 3.7
	AQA Examination-style answers (continued) –  Work, energy and momentum

	4 a W = F × d = 20 × 0.15

                       = 3.0 J                                                                                       (3 marks)

   b Ek = (1 ÷ 2) × m × v2
      3 = 0.5 × 0.049 × v2
      v2 = 122

      v = 11 m/s                                                                                                  (3 marks)
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