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	uniformly accelerated motion,
s   = ut + 
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v2   = u2 + 2as
work done on/ by a gas,
W  = p (V

hydrostatic pressure                             p = ρgh
resistors in series, 
R = R1 + R2 + . . .

resistors in parallel, 
1/R  = 1/R1 + 1/R2 + . . .




SECTION B (40 Marks)
Answer ANY TWO questions. 

CIRCLE the question you have chosen on the cover sheet.
	6
	(a)
	An object of mass m is projected vertically upwards in air with an initial velocity u.  The graph (Figure 6.1) below shows how the velocity v of the object varies with time t, from the point of release until the object returns back to the original point when air resistance is ignored.  


[image: image3]
A more realistic prediction can be made if the resistive force, FR is also taken into consideration. 

The magnitude of the resistive force FR acting on the object due to air resistance varies according to the equation,

FR = kv

where k is a constant dependent on the properties of the object and air.


	

	
	
	(i)
	Draw and label arrows on the object to indicate the forces acting on it when it is moving upwards and when it is moving downwards in air.







       




	[2]

	
	
	
	
	

	
	
	(ii)
	State the acceleration of the object when v = 0 m s-1.
                                                                       acceleration = ___________ m s-2
	[1]

	
	
	
	
	

	
	
	(iii)
	Sketch on Figure 6.1 the graph if air resistance is taken into consideration. Label your line “with air resistance”.
	[2]

	
	
	
	
	

	
	
	
	1. With reference to the graph that you have sketched, comment on the maximum height reached as compared to when air resistance is ignored.

________________________________________________________________


________________________________________________________________

________________________________________________________________

2. Take time taken for object to reach the highest point from the point of projection as t1, and time taken for object to return to the point of projection from highest point as t2.

With reference to the graph you have sketched, comment on the durations, t1 and t2.

________________________________________________________________


________________________________________________________________

________________________________________________________________


	[2]

[2]

	
	
	
	

	
	(b)
	In an attempt to destroy a tank below a cliff, a canon on the edge of a cliff fires a 10.0 kg projectile at an angle of 300 above the horizontal. The cliff is 120 m high and the initial speed of the projectile is 200 m s-1.  The tank’s initial position is 2500 m from the edge of the cliff. The driver of the tank, on seeing the flash from the canon, starts to accelerate the tank at 2.5 m s-2 from rest in a direction directly away from the cliff. Assume the effect of air resistance is negligible.

	

	
	
	(i)
	Determine the time for the projectile to land on the ground below the cliff.

                                                                                          time = __________ s


	[3]



	
	
	
	
	

	
	
	(ii)
	Determine where the projectile will land with respect to the tank?
                                                 projectile will land = ____________ m  w.r.t tank
	[5]

	
	
	
	
	

	
	
	(iii)
	For the projectile, sketch graphs below to show the variation with time of its 

1. acceleration                                                      2. kinetic energy



	[3]




	7
	(a)
	Two transverse waves, P and Q, of equal frequency, have intensities I and 0.64I respectively. Wave P has amplitude A. Waves P and Q interfere to form an interference pattern.


	

	
	
	(i)
	State two necessary conditions for the waves to produce an observable interference pattern. 
	

	
	
	
	________________________________________________________________


________________________________________________________________

________________________________________________________________


	[2]

	
	
	(ii)
	Determine, in terms of I, the maximum intensity of the interference pattern.
	

	
	
	
	maximum intensity = ___________
	[3]



	
	(b)
	Figure 7.1 shows two loudspeakers S1 and S2 placed in an open field on a still day. Their separation is 3.81 m. D is a microphone placed in the same horizontal plane as the loudspeakers, and at a distance of 10.0 m from S1. The lines S1S2 and S1D are perpendicular to each other. When the speakers are switched on, sound of frequency f = 1650 Hz is emitted in phase. Assume the microphone and loudspeakers are point objects.


Figure 7.1

	


	
	
	(i)
	Given that the speed of sound in air is 330 m s-1, calculate the wavelength of the sound emitted.
	

	
	
	
	wavelength = ______________ m 
	[2]

	
	
	(ii)
	Calculate the distance S2D.

S2D = ______________ m
	[1]



	
	
	(iii)
	1. 
	Determine the phase difference between the sound waves reaching D from S1 and S2.
	

	
	
	
	Phase difference = _________ rad

	

	
	
	
	2.
	Hence explain whether a minimum of intensity or a maximum of intensity would be detected by D.
	

	
	
	
	
	________________________________________________________________

________________________________________________________________


	[3]

	
	
	
	
	

	
	
	(iv)
	When the frequency of the sound was slowly increased to a value f1, the microphone D detected three cycles of change in intensity. Calculate f1.
	

	
	
	
	f1 = ____________________ Hz
	[3]




	
	(c)
	In an experiment to investigate the properties of stationary waves, one end of a rubber cord is attached to a vibrator, the frequency of which can be varied, and the other end to a rigid support. 
[image: image4.emf]
Figure 7.2
Figure 7.2, which is to scale 1:10 cm on both axes, shows the cord vibrating at one of its harmonics. 


	

	
	
	(i)
	By making measurements on Figure 7.2,
1. determine the wavelength of the stationary wave, and 

                                                                          wavelength = ___________ cm

2. its amplitude.
                                                                          amplitude = ____________ cm

	[2]

	
	
	
	
	

	
	
	(ii)
	Describe briefly the motion of the cord at each of the points A, B and C emphasizing any differences.  
___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________


	[3]

	
	
	
	
	

	
	
	(iii)
	If the frequency of the vibrator is 400 Hz, calculate the wave speed.

                                                                     Wave speed = ___________ m s-1
	[1]


	8
	(a)
	The following question is about the application of photoelectric effect in a light meter. The device is a photocell which consists of two electrodes in an evacuated tube. One of the electrodes has a surface which is photosensitive and has a suitable work function. The device is shown schematically in Figure 8.1
[image: image5.emf]
Figure 8.1

	

	
	
	(i)
	What is meant by the photoelectric effect?
_____________________________________________________________________

_____________________________________________________________________


	[2]

	
	
	
	
	

	
	
	(ii)
	The photocell is connected in series with a d.c. supply and a micro-ammeter.
	

	
	
	
	
	

	
	
	
	1. Complete, on Figure 8.1, the circuit used.

2. Explain why the arrangement would not work if the polarity of the d.c. supply was connected opposite to that drawn in (1). 

________________________________________________________________

________________________________________________________________


	[3]

	
	
	(iii)
	It is suggested that potassium is a suitable material for use in the light meter. Potassium has a work function of 2.9 x 10-19 J. The photocell should ideally respond to all visible light in the range of 400 nm to 700 nm. 
	

	
	
	
	
	

	
	
	
	1. Calculate the maximum kinetic energy of the electrons emitted from this surface when visible light is present. 
                                                                               Maximum KE = _______________ J

	

	
	
	
	2. Hence, determine the de Broglie wavelength of these electrons. 
                                                       de Broglie wavelength = _____________ m
	[5]

	
	(b)
	Distinguish between line emission spectrum and line absorption spectrum in terms of (i) how the spectrum appears, and (ii) how the spectrum is formed. 

_________________________________________________________________________

_________________________________________________________________________
_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________
_________________________________________________________________________

_________________________________________________________________________

	[5]

	
	(c)
	The figure below represents three transitions A, B and C in the four lowest energy levels of the hydrogen atom.

[image: image6.emf]

	

	
	
	(i)
	Calculate the shortest wavelength of the spectral lines which might be emitted due to these transitions. 
                                                     shortest wavelength = ________________ m


	[3]

	
	
	(ii)
	Sketch the appearance of the spectrum which these three transitions produce. 

	[2]


- End of Paper -
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