[image: image1.png]AQA Science

GCSE Teacher & technician notes






Student book answers

Moments
2
Centre of mass
3
Moments in balance
4
Stability
5
Hydraulics
6
Circular motion
7
The pendulum
8
Summary answers – Using physics to make things work
10
AQA Examination-style answers – Using physics to make things work
11
AQA Examination-style answers (continued) – Using physics to make things work
12












Physics P3 2.1�
Moments�
�
Answers to in-text questions�
�
a Either the spanner bends or it deforms the nut.





b A long crowbar.





c The moment increases.





d 21 N m�
�
Summary answers�
�
1 a larger


   b unchanged


   c smaller





2 a anticlockwise


   b i increased


      ii decreased





3 a The moment of the force you apply is greater, so more force is applied to the nail to remove it.


   b The moment needed to turn a rusty hinge is greater, so more force is needed compared with an oiled hinge.





4 72 N�
�
 





Physics P3 2.2�
Centre of mass�
�
Answers to in-text questions�
�
a If the ruler is uniform, the centre of mass is at the centre.





b The centre of mass of a fl at circular card is at its centre.�
�
Summary answers�
�
1 a and c At the point where the diagonals meet.


   b At its centre.





2 The weight of the child has a turning effect about the top of the swing when the child’s centre of mass is not directly below the top. The turning effect makes the child return to the middle.





3 Assuming the card has the same thickness at all points (i.e. uniform thickness), the centre of mass must lie along its axis of symmetry. If the card is suspended freely from a point near one end of its fl at side, its centre of mass is where the vertical line through this point cuts across its axis of symmetry. A second point of suspension could be used to give another vertical line through its centre of mass if the card is not uniform in thickness.�
�
 





Physics P3 2.3�
Moments in balance�
�
Answers to in-text questions�
�
a Her moment about the pivot must equal the moment of the boy about the pivot. The moment is her weight × the distance from the pivot. Because she is heavier, she needs to be nearer the pivot than the boy, to give an equal moment to the boy’s moment.





b 2.5 N





c 1.2 N





d The effort acts further from the pivot than the load does. So, a smaller effort gives an equal and opposite moment to a larger load.�
�
Summary answers�
�
1 a greater than 


   b equal to





2 a Dawn 


   b 340 N 


   c 1.89 m





3 1.5 N�
�
 





Physics P3 2.4�
Stability�
�
Answers to in-text questions�
�
a Its weight acts through the point of contact, so it has no turning effect.





b People open an upper drawer that produces a turning force that topples the filing cabinet.





c So its centre of mass is as low as possible, which makes it more stable.





d Less stable.





e To provide a wider base if the child loses balance.�
�
Summary answers�
�
1 a A table, a low-loader vehicle, a traffic cone, etc.


   b A supermarket trolley, a tall electric kettle, etc.





2 a The chair would topple over if the baby in the chair leans too far sideways.


   b The lower the centre of mass, the harder it is to topple it over.





3 When it is empty, its centre of mass is approximately halfway up the bottle. When it is standing upright and is less than half full, its centre of mass is approximately halfway between its base and the water level. This position of the centre of mass will always be lower than the position when it is empty. Therefore when tilted, the line of action of the weight through the centre of gravity will be outside the base of the bottle at a shallower angle for the empty bottle, producing a resultant moment that will make the bottle topple over more easily.�
�
 





Physics P3 2.5�
Hydraulics�
�
Answers to in-text questions�
�
a Their feet do not sink into the sand like horses’ feet would as they exert less pressure on the sand. This is because the area of each foot of a camel is much greater than the area of the foot of a horse.





b The piston is forced upwards.�
�
Summary answers�
�
1 a The area of your hands in contact with the ground when you do a handstand is smaller than the area of your feet on the ground when you are upright. Since the force (i.e. your weight) is the same in both cases and pressure = force divided by area, the pressure on your hands in a handstand is greater than the pressure on your feet when you are upright.


   b When in use, a sharp knife has a smaller contact area than a blunt knife has. For the same force, the pressure of a sharp knife is greater, so it cuts more easily than a blunt knife does. 





2 a A crane, a digger, vehicle brakes, etc.


   b i The pressure of the compressed air forces the piston in X upwards, making the two outer parts of the arm move up.


      ii The bucket moves downwards towards the cab.





3 18 000 N�
�
 





Physics P3 2.6�
Circular motion�
�
Answers to in-text questions�
�
a It would fly off at a tangent.





b If the wheel slowed down when it is vertical, the riders would fall off the wheel when they are near the top.





c Due to the ice on the road, there is less friction between the tyres and the road, therefore less centripetal force.�
�
Summary answers�
�
1 a B, C. 


   b C, D.





2 a friction 


   b pull (tension)


   c gravity 


   d electrostatic force





3 a The car would skid off the bend because the centripetal force needed would be greater at a higher speed and the friction on the tyres providing the centripetal force would be unchanged.


   b If the track was not banked, the track would not be able to exert enough centripetal force on the train to make it stay on the track when it travels round the curve. With a banked track, the weight of the train would contribute towards the necessary centripetal force in addition to the force of the track on the train.�
�
 





Physics P3 2.7�
The pendulum�
�
Answers to in-text questions�
�
a The equilibrium method is better because the position of the marker is easier to locate.





b The time period does not depend on the amplitude.�
�
Summary answers�
�
1 a increase 


   b decrease 


   c stay the same





2 a 37.93 s 


   b Time period = 1.89 s


      Frequency = 0.53 Hz





3 Similarity: They both move repeatedly along a line or they both move repeatedly through the equilibrium position.


   Difference: Their time period differs or the amplitude of the swing decreases faster than the amplitude of the simple pendulum.�
�
 





Physics P3 2.1 – P3 2.7�
Summary answers – Using physics to make things work�
�
1 a i Upwards on the end of the bottle opener.


      ii Upwards on the edge of the cap.


      iii Where the end of the bottle opener is in contact with the cap.


   b The force applied to the bottle opener acts further from the pivot than the force of the bottle opener on the top. The moment of each force about the pivot is the same. So the force of the bottle opener on the top is greater than the effort.


   c The force needs to be larger. This is because the moment needed to remove the bottle cap is given by ‘force × distance’ and the distance (from the pivot to the line of action of the force) is less because the bottle opener is shorter.





2 a It would be less stable, as it would be easier to disturb.


   b 0.012 N m





3 0.06 N





4 a i force, force


      ii velocity, acceleration, force


   b The lorry will lean outwards as it goes round the roundabout because the centripetal force on it is provided by its grip on the road, which acts at the road surface. If it leans over too much, its centre of mass will lie outside its wheel base and it will topple over.





5 a i East


      ii North


   b The hammer would move round on a bigger circle. If the hammer thrower could keep a grip on it until he or she turns at the same speed as before, the hammer would go further.


6 a 33 000 Pa


   b The pressure in the oil is the same throughout. The braking force from each wheel cylinder is equal to the oil pressure multiplied by the cylinder’s area of crosssection. This area is greater than the area of the master cylinder. So the force from the wheel cylinders is greater than the force applied to the master cylinder.





7 a The time period is the time interval between successive passes of the pendulum through equilibrium in the same direction.


   b i 3.03 s


      ii Its time period would be reduced and its frequency would be increased.�
�
 





Physics P3 2.1 – P3 2.7�
AQA Examination-style answers – Using physics to make things work�
�
1 a The centre of mass of an object is that point at which the mass of the object may be thought to be concentrated.                                                                         (1 mark)


   b 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 how you would find the centre of mass of the shape. 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 workable description of the method to find the centre of mass of the shape. 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)


There is a brief description of how you would find the centre of mass of the shape, 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:


• suspend the object freely from point B


• hang a plum line from B


• and draw line


• repeat for point A


• repeat for a third point


• where lines meet is the centre of mass.





   c bent knees and crouched to lower centre of mass feet wide apart to make wide ‘base’                                                                                                               (2 marks)


   d i b                                                                                                              (1 mark)


      ii d                                                                                                             (1 mark)


      iii a                                                                                                            (1 mark)�
�
 





Physics P3 2.1 – P3 2.7�
AQA Examination-style answers (continued) – Using physics to make things work�
�
2 a moment = force × distance


                    = 50 × 0.11


                    = 5.5 Nm                                                                                      (3 marks)


   b Longer distance from pivot increases turning force.                                (2 marks)


   c Clockwise and anticlockwise moments are equal.                                     (1 mark)


   d anticlockwise moments = clockwise moments


X × 0.025 = 50 × 0.11


X = 220 N                                                                                                        (3 marks)





3 a 2 × 3 = 6 s                                                                                                  (1 mark)


   b f = 1 ÷ T = 1 ÷ 6 = 0.167 s                                                                        (2 marks)


   c The time period would be reduced.                                                           (1 mark)


   d towards the pivot                                                                                        (1 mark)


   e tension in the support                                                                                (1 mark)


   f Centripetal force increases as speed increases and as radius decreases.


The increased force could damage/break the structure.                                 (3 marks)�
�
 








© Oxford University Press 2014  http://www.oxfordsecondary.co.uk/acknowledgements
This resource sheet may have been changed from the original.

1

