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	Physics P2 2.1
	Forces between objects

	Answers to in-text questions

	a 50 N upwards.

b 200 N.

c The wheels slip on the ground.

	Summary answers

	1 a It slows the car down.

   b It squashes the cushion.

   c It squashes the ball for a short time and makes it move.

2 a equal, opposite

   b downwards, upwards

3 a 500 N downwards.

   b 500 N upwards.


	Physics P2 2.2
	Resultant force

	Answers to in-text questions

	a It stops because friction between the glider and the track is no longer zero.

b The crate would slide across the floor after being given a brief push.

c They are equal and opposite to each other.

d The resultant force would have been greater.

	Summary answers

	1 a less than 

   b greater than 

   c equal to

2 a It acts in the opposite direction to the direction in which the plane moves.

   b It is zero.

3 a The tractor force is less than or equal to the force of the mud on the car so the car remains stationary.

   b The force of the mud on the car is now 300 N.


	Physics P2 2.3
	Force and acceleration

	Answers to in-text questions

	a 640 N

b 4.0 m/s2

	Summary answers

	1 a resultant force, velocity

   b mass, resultant force

   c acceleration, resultant force

Summary answers

2 a 16 N 

   b 40 kg 

   c 12 m/s2
   d 2.4 N

   e 25 000 kg

3 a 3000 N 

   b 600 N


	Physics P2 2.4
	On the road

	Answers to in-text questions

	a The car speeds up.

b 9 m, 13.5 m, 22.5 m.

c The reaction time of the driver is longer because the road ahead is more difficult to see.

	Summary answers

	1 a braking 

   b thinking 

   c braking

2 a i 6 m      ii 24 m      iii 30 m

   b i 12 m      ii 24 m

3 a The thinking distance is equal to the speed of the car multiplied by the driver’s reaction time. So if the speed is doubled, the thinking distance is doubled.

   b The braking distance is equal to the average speed of the car during braking multiplied by the time taken for the brakes to stop the car. If the speed is doubled, the average speed is doubled and the time taken is increased, so the braking distance more than doubles. The time taken actually doubles as well, so the braking distance becomes four times greater.


	Physics P2 2.5
	Falling objects

	Answers to in-text questions

	a 200 N

b The drag force on it increases (as its velocity increases) until it is equal and opposite to its weight. The resultant force on it is then zero and its acceleration is zero.

	Summary answers

	1 a less than 

   b equal to 

   c equal to

2 a 500 N 

   b 80 N

3 a As the parachutist falls, the drag force increases, so the resultant force decreases. The resultant force is zero when the drag force becomes equal and opposite to the weight of the parachutist and the parachute. The speed is then constant.

   b i 900 N      ii 900 N upwards


	Physics P2 2.6
	Stretching and squashing

	Answers to in-text questions

	a An overloaded plastic shopping bag usually gives way at the handles first.

b 2.5 N

	Summary answers

	1 a length

   b elastic limit

   c extension

2 a The limit of proportionality of a spring is the point at which the extension is no longer directly proportional to the force applied when the spring is stretched.

   b The spring constant of a spring is the force per unit extension needed to stretch the spring, assuming its limit of proportionality is not exceeded.

3 a i 80 mm      ii 52 mm      iii 12 mm

   b i 60 mm      ii 0.05 N/mm


	Physics P2 2.7
	Force and speed issues

	Answers to in-text questions

	a The engine force is greater than the air resistance.

b Students’ discussion.

	Summary answers

	1 a i 10.8 m (= 9.0 m + 20% of 9.0 m)

      ii The research evidence needs to be confirmed by other researchers. If confirmed, many people would argue for a reduction on the grounds that a risk that is 80% greater than ‘normal’ would be unacceptable in many other situations where the public are involved. In addition, if the limit were to be reduced, the number of other road casualties caused by drivers would be reduced.

   b i Thinking distance = speed × reaction time. A reduction of speed from 30 mph to 20 mph would therefore reduce the normal thinking distance of 9 m at 30 mph by a third which is a reduction of 3.0 metres.

      ii In addition to the 3.0 m reduction of thinking distance, the braking distance would be reduced by 7.5 m. Therefore the stopping distance would be reduced by 10.5 m (from 22.5 m to 12 metres).

   c Anyone stepping in front of a car within its stopping distance would be hit by the car. So a reduction of more than 10 metres in the stopping distance would greatly reduce the number of road accidents to children and adults crossing a road or stepping into a road unexpectedly.

2 a £160 000

   b Students’ letters


	Physics P2 2.1 – P2 2.7
	Summary answers – Forces

	1 a i in the opposite direction to

      ii in the same direction as

   b i Away from the door

      ii Away from the door

2 a i 1.6 N/kg

      ii 1000 N

   b i 8 m/s2, 640 N

      ii –0.4 m/s2, 28 000 N

3 a The acceleration of X is constant and equal to 10 m/s2.

   b The object accelerates at first. The drag force on it increases with speed, so the resultant force on it and its acceleration decreases. When the drag force is equal to the weight of the object, the resultant force is zero. The acceleration is then zero, so the velocity is constant.

4 a decreasing

   b increasing

   c terminal

5 a i The braking distance is increased because friction between the tyres and the road is reduced by the driver, otherwise the car would skid. Therefore the stopping distance is increased.

      ii The reaction time is increased, so the distance travelled in this time (the thinking distance) is increased. Therefore the stopping distance is increased.

   b i 12.6 m

      ii 3.4 m


	Physics P2 2.1 – P2 2.7
	Summary answers (continued) – Forces

	6 a 79, 121, 160, 201, 239
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   c 280 mm

   d i 0.025 N/mm or 25 N/m

      ii 3.5 N

7 a i 225 N

      ii 450 N

   b The cyclist exerts a constant force driving her forward. Crouching reduces the force of air resistance (the drag force). The drag force increases with speed. So the cyclist can get to a higher speed before the drag force becomes equal to the driving force.


	Physics P2 2.1 – P2 2.7
	AQA Examination-style answers – Forces

	1 a i If the tractor and trailer are accelerating A is greater than B.                 (1 mark)

      ii If the tractor and trailer are moving at a constant speed A and B are the same

                                                                                                                          (1 mark)

   b i 12 000 – 10 000 = 2000 N                                                                        (1 mark)

      ii a = F ÷ m = 2000 ÷ 2300 = 0.87 m/s2                                                                                                            (3 marks)

2 a Thinking distance                                                                                        (1 mark)

   b time = distance ÷ speed = 19 ÷ 30 = 0.63 s                                              (2 marks)

   c – 5 m/s2                                                                                                     (2 marks)

   d 100 m                                                                                                          (1 mark)

   e Any two relevant factors, for example, consuming alcohol/ drugs/ medicine/ fatigue/ old age/ illness                                                                                    (2 marks)

3 a Air resistance/drag                                                                                      (1 mark)

   b Increase (until it equals the driving force); air resistance increases with speed 

                                                                                                                        (2 marks)

   c Work done by friction force/friction between the brakes and the wheel; reduces kinetic energy; temperature of brakes increases and the dragster slows to a stop 

                                                                                                                        (3 marks)

4 a 20 mm                                                                                                         (1 mark)

   b elastic potential energy                                                                               (1 mark)

   c W = m × g = 0.1 × 10 = 1 N                                                                       (2 marks)

   d Marks awarded for this answer will be determined by the Quality of Written Communication (QWC) as well as the standard of the scientific response. 

There is a clear, balanced and detailed description of the improvements she could make in order to carry out the investigation more precisely and gain sufficient data to draw a valid conclusion. The answer shows almost faultless spelling, punctuation and grammar. It is coherent and in an organised, logical sequence. It contains a range of appropriate or relevant specialist terms used accurately.                           (5–6 marks)

There is a description of a range of the ways in which improvements could be made in order to carry out the investigation more precisely and gain sufficient data to draw a valid conclusion. There are some errors in spelling, punctuation and grammar. The answer has some structure and organisation. The use of specialist terms has been attempted, but not always accurately.                                                         (3–4 marks)


	Physics P2 2.1 – P2 2.7
	AQA Examination-style answers (continued) – Forces

	There is a brief description of at least two ways in which improvements could be made in order to carry out the investigation more precisely and gain sufficient data to draw a valid conclusion, which has little clarity and detail. The spelling, punctuation and grammar are very weak. The answer is poorly organised with almost no specialist terms and/or their use demonstrating a general lack of understanding of their meaning.                                                                                              (1–2 marks)

No relevant content.                                                                                        (0 marks)

Examples of physics points made in the response:

• use a boss/clamp/stand

• ruler in fixed position

• method to reduce parallax, e.g. use a set square

• repeats measurements

• use a larger range of masses

• and smaller intervals.
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