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AREA 1 – Motion

Q1  Constant speed 72 kmh-1 = 
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The driving force is 2600 N forward.
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Distance covered = 208 metres.

Q3  Consider the motion of the trailer(+boat):
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The tension in the coupling is 
[image: image15.wmf]3

10

64

.

2

´

N.

Q4  |Work done by pole| 

    = |change in kinetic energy of van| 
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Average force is 
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Q5  Average impulse = change in momentum
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(Change in momentum of the van 
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(Change in momentum of the pole(and earth) 
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 because the total momentum of the van and the pole (earth) is conserved in the collision. When the van and the pole (earth) are considered as an isolated system, the total momentum remains constant. Momentum only transfers from the van to the pole and stays within the system.

Q7  Let V be the minimum speed;
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Vertical component:
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Horizontal component: 
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Equate (1) and (2), 
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Q8            Rear                        Front

             Normal reaction     Normal reaction


                                                                Acceleration

                                                                  Friction

                        Weight                    Weight

Q9            Rear                        Front

             Normal reaction     Normal reaction


                                                                Motion

Friction                  Friction

                        Weight                    Weight

Q10  Friction is the source of centripetal force. Increase the friction between the tyres and the road surface will make it safer for trucks travelling around a bend. This can be achieved by making the road surface texture rougher.

Another way is to build road higher at outer edge of bend. This will also increase the centripetal force on trucks around a bend.




Q11  In terms of work and kinetic energy: The softness of a collision is related to the stopping distance. The longer the stopping distance the softer is the landing. For a given amount of kinetic energy, an airbag can increase the stopping distance 
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 and thus decrease the impact force on the payload. 

Work done by impact force = change in kinetic energy, 
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In terms of impulse and momentum: The softness of a collision is related to the impact time. The longer the impact time the softer is the landing. For a given amount of momentum, an airbag can increase the impact time 
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D

 and thus decrease the impact force on the payload. 

Impulse of impact force = change in momentum, 
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Q12  
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Q13  The horizontal component of the velocity vector is constant in projectile motion with no air resistance. ( B

Q14  Consider the motion from X to Z, 
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AREA 2 – Gravity

Q1  
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Q3  

Kinetic energy in orbit 
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Q4  The astronauts and the spacecraft are in free fall because they are moving under gravity only. There are no reaction force on the astronauts because the spacecraft is not stopping them from free falling, i.e. the astronauts and the spacecraft are not in contact. ( They appear to be floating around inside the spacecraft.

AREA 3 – Structures and materials

Q1  The lower section is an arch and it makes this section in compression. Concrete is a strong material when it is in compression.

The lower section is reinforced with steel rods so that when it is in tension (this may occur when the bridge is overloaded) it remains strong.

Q2        T1
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Torque about point A:  
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Q3  Tensile strength of A 
[image: image61.wmf]195

=

MNm-2. Tensile strength for B 
[image: image62.wmf]120

=

MNm-2. 
[image: image63.wmf]\

 A is stronger.

Q4  Strain energy per m3 = area under (-( graph
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 A absorbs more energy before breaking and is tougher.
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Torque about point O: 
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Q7  
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Q8  Strain energy per m3 
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AREA 4 – Ideas about light and matter

Q1  
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Q2  max Ek = photon energy – work function
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Q3  max Ek in joules 
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Q4  Electric field 
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                                                                   6.7 eV

                                                                   4.9 eV

                                                                    0 eV

6.7 eV, 4.9 eV and 
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