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AREA 1 – Motion

Q1 The car is in the sloping section in the first 25 s.

Average acceleration = 
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Q2 Let F be the magnitude of the average resistive force. 

Along the plane, 
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Q3 In the horizontal section,

magnitude of av. acceleration = 
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Q4 Conservation of energy.  
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Q5 Consider the vertical component, 
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Q6 Choice C.

Q7 In Q4 the projection angle did not appear in the calculation of the speed, ( the speed of projection is independent of the angle. In Q5, at 12o projection angle the car moved higher before falling a longer distance to the ground in comparison with horizontal projection, ( it takes longer to hit the ground.

Q8 Amount of snow collected after 2.00 hours = 5.00 ( 120 = 600 kg. According to the law of conservation of momentum, total momentum after 2.00 hours = total momentum at the start,

6000 ( 22.0 = ( 6000 + 600 ) v, ( v = 20.0 ms-1.

Q9 Magnitude of impulse given to car by snow = magnitude of impulse given to snow by car = magnitude of change in momentum of snow = 600 ( 20 = 12000 Ns.

Q10 As far as the vertical component of the total momentum is concerned, it appears that the law of conservation of momentum is violated. This is because the falling snow and the railway car do not form an isolated system due to the fact that the snow is affected by gravity. If the earth is considered as part of the system, then momentum is conserved because the momentum of the snow is transferred to the earth after hitting the car.

Q11




                                Friction


                                                 Normal reaction

                                Weight

Q12 For zero net force in the vertical direction, the magnitude of the upward force (i.e. friction) = magnitude of the downward force (i.e. weight) = 6.0 ( 102 ( 9.8 = 5.9 ( 103 N.

Q13 The normal reaction = friction / 0.75 = 
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The normal reaction of the wall on the cycle is the centripetal force. 
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Q14 The same, because the total mass does not affect the calculation. Let m be the total mass. Friction = weight = mg, normal reaction = 
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Q15 The same. The friction + the weight = 0 to prevent the cycle from moving downwards. The maximum friction is higher but the actual friction between the wall and the tyres remains the same.

AREA 2 – Gravity

Q1 Kepler’s third law: 
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Q2 Distance in metres and time in seconds. Phoebe moves in Saturn’s gravitational field, 
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Q3 Cassini’s closest distance from the centre of Saturn = 
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Q4 Distance in metres. At 
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Q5 Area under graph 
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AREA 3 – Structures and materials

Q1 Maximum load the cable can take 

= 
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Maximum tensile strength = 
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Q2 Propagation of cracks is confined within a wire in a strand instead of across the whole cable if the cable was one thick piece of steel. The cable is more flexible because the strands can slide over each other when the cable is bent.

Q3 Since it bears the whole weight of the door, ( reaction force of the hinge on the door is vertically upwards 
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Q4 About the lower hinge, sum of torques = 0. Taking anticlockwise as positive.                       F
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Q5 The total weight of the load and the frame 
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Q6 The reaction force 44.1 N is due to the weight of the horizontal members and the slanting member on the wheel. 

( the reaction on the corner due to the slanting member only
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Q7 Choice D. The load causes the slanting members to compress, the horizontal members pull back the base corners preventing them from sliding outwards, ( in tension.

Q8 a. Stiffness is measured by Young’s modulus, hence A, C, B.

b. Brittleness is measured by the closeness of elastic limit and tensile strength, hence B, A, C.

AREA 4 – Light and matter

Q1 Max
[image: image59.wmf]19

19

10

2

.

1

75

.

0

10

60

.

1

-

-

´

=

´

´

=

=

qV

E

K

 J

Q2 Max
[image: image60.wmf]w

hf

E

K

-

=

, 
[image: image61.wmf]K

E

hf

w

max

-

=

, 
[image: image62.wmf]19

9

8

34

10

2

.

1

10

410

10

0

.

3

10

63

.

6

max

-

-

-

´

-

´

´

´

´

=

-

=

K

E

hc

w

l


                             
[image: image63.wmf]19

10

7

.

3

-

´

=

 J

Q3 At cutoff frequency 
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nm is the longest wavelength.

Q4 Max
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 does not depend on the light intensity, it depends only on the frequency of the light. This is in accordance with Einstein’s photon (particle) model max
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, where hf is the energy of a photon in the light beam. Light intensity is related to the number of photons in the beam hitting the target and thus affects the number of photoelectrons emitted. 

The cutoff frequency below which there is no photoelectric effect contradicts the prediction of wave model. According to wave model, it should occur at any frequency of the incident light, provided the light is intense enough. The photon model suggests the emission of photoelectrons if 
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Q7 Louis de Broglie suggested that an electron in a hydrogen atom can be treated as a standing wave. The orbits of the electron in Bohr’s model must have circumferences exactly equal to an integral multiple of (  in order for a standing wave to survive.

Since 
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, i.e. it is related to the kinetic energy of the electron, if an electron has the right energy and an orbit of the right radius, then it is in a stable state. Therefore only certain combinations of energy and radius can make this happen. Hence electron energy in an hydrogen atom is quantised.
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