1.
(a)
A body moves at a constant speed along a circular path.

(i) Explain why a force is required to maintain the circular motion.

(ii) State the direction in which the force acts, and give an expression for its magnitude, identifying any symbols used.

(b)
The diagram shows parts of a fairground roundabout. AB is a horizontal arm which rotates about the fixed point A. The chair C, which is attached to B by a cable, moves in a horizontal circle of radius 5.0m completing each revolution in 6.0s. The weight of chair and occupant is 800N.

(i) Calculate the speed of the chair.

(ii) Determine the force required to maintain the circular motion of C and state how this force is provided.

(iii) Calculate the Tension T in the cable.

(c)
(i)
show that the ratio
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is constant for all satellites moving in circular orbits around the Earth.

(ii)
The Moon moves around the Earth in an orbit which is approximately circular. The radius of the orbit is 
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km and the time for one complete orbit is 29.5 days. Find the height above the Earth’s surface of a communications satellite which orbits the Earth once a day, given that the radius of the Earth is 
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2.
(a)
(i)
A certain machine in a factory produces a 65 dB sound level

when operated. Taking Io as the threshold of hearing, calculate the maximum number of machine which can be operated at the same time in the factory if the noise level is not permitted to exceed 72 dB.











(4 marks)

(ii)
Suppose the ventilation system of the factory produces a background noise level of 4.5dB. Would the total noise level exceed the noise limit 72dB when the maximum number of machines [as found in (i)] are operating in the factory? Explain your answer.











(b)
The following table shows some typical situations in every-life. State the approximate noise-levels found in these situations.






Situation








(i) Quiet places such as libraries and hospital wards,

(ii) Normal traffic noise in Hong Kong,

(iii) Noise at a level which humans cannot bear


(

(c)
Name one design feature used to lower the noise levels in buildings built near airports or busy highways.





(1 mark)
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3.
(a)
Figure 3.1 and 3.2 show two circuits intended for use in the

determination of the resistance of R. Even if the values of current and voltage obtained are correct neither circuit gives an accurate value for the resistance. In each case state and explain whether the calculated resistance will be too large or too small.

(b)
Figure 3.3 is the circuit diagram of the metre bridge form of the Wheatstone network.

(i) Given that S is a standard resistor describe in detail how would you find the resistance of resistor R.

(ii) The value of the standard resistor is usually chosen so that the balance point C is near to the center of the resistance wire. State and explain TWO advantages of such a choice.

(iii) Explain why this method is unsuitable for determining values of resistance which are either very low or very high.

(iv) What is the purpose of using resistor P in series with the galvanometer.

(v) For the balance point is at C in figure 3.4, 
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m and S is 150(. Calculate the value of resistance R.

4.
The resistor, a pure inductor, and a capacitor are connected in series across 

an a.c. supply at 100Hz. The r.m.s. value of the output voltage is kept constant at 10.0V. The r.m.s. values of the p.d.s across the three components are measured, giving the figures as shown in the figure 5.

(a) Suggest how the r.m.s. values of the p.d.s can be measured directly. Briefly describe the internal structure of the measuring device.

(3 marks)

(b) Draw a phase vector diagram to show how these p.d.s are related and how they can be reconciled with the p.d. of 10.0V.


(2 marks)

(c) If the r.m.s. current in the circuit is 0.2A, calculate the resistance, inductance and capacitance of each of the components.

(3 marks)

(d) Explain what happens to the current as the frequency is increased from 100Hz, the output voltage being kept constant.

(2 marks)

(e) Sketch a graph to show the average power consumption varies with the frequency of the supply, stating the maximum value for average power consumption.








(2 marks)

5.
(a)
In a dark room, a photocell is connected to a 1(F capacitor via a

galvanometer as shown in Fig 5.1. A filament lamp is placed near the cell. Initially, the capacitor is completely discharged. When the filament lamp switched on, a current is recorded in the galvanometer and then it falls to zero gradually.

(i)
What is the direction of the current through the galvanometer?










(1 mark)

(ii)
State the physical significance of the voltage across the capacitor when the current is zero.



(1 mark)

(iii)
Explain what happens to the galvanometer reading if the filament lamp is switched off.




(1 mark)

(iv)
With the aid of a diagram, suggest how you can measure the voltage across the capacitor accurately.


(2 marks)

(b)
Figure 5.2 shows an experimental setup to measure the photocurrent through a photocell. When a filament lamp placed at a distance of 10cm from the photocell, the voltage at the output of the operational amplifier is Vout = +2.32V.




(i)
What is the potential at X?





(1 mark)




(ii)
Calculate the photocurrent.





(2 marks)




(iii)
What would be the output voltage when

(1) the lamp is moved to a distance of 20cm

from the photocell?





(2 marks)

(2) the lamp’s position is unchanged but the

connections to the photocell are reserved?
(2marks)

6.  (a)
Figure 6.1 shows a conducting disc of diameter 0.10 m with its plane perpendicular to a uniform magnetic field of flux density 0.25 T. The disc is rotated at 15 revolution per second about an axis through its centre and perpendicular to its plane.










Figure 6.1





Figure6.2

(i)
Calculate the quantity of magnetic flux cut by a radial line such as OA as the disc completes one revolution.



(2 marks)

(ii)
Use your answer in (i) to calculate the value of the e.m.f. generated between the centre of the disc and any point on its rim.
(2 marks)

(iii)
With a suitable diagram, show the continuous current flow in the disc as a result of this e.m.f. Explain why it does.. 

(3 marks)

(iv)
Figure 6.2 shows the disc placed above an electromagnet so that only part of the disc is between the poles. It is found that the disc spin freely with the electromagnet switched off, but quickly comes to rest when the electromagnet is switched on. Explain these observations.









(2 marks)

(b)
The arrangement shown in Figure 6.2 could be used as an emergency braking system for machinery. The disc would be mounted on an axle which rotates as the machine operates. In an emergency, the electromagnet would be switched on and the machine would be decelerated.

(i)
At a particular speed, the value of the deceleration of a given machine could be increased by increasing the flux density of the field. Explain one other way in which the effectiveness of the brake could be improved.








(1 mark)

(ii)
During a test of the brake, current was applied to the electromagnet when the machine was rotating freely at a speed of 1600 revolution per minute, and the speed was reduced to 800 revolutions per minute in 5s. Assuming that the deceleration is proportional to the speed of rotation, sketch graph which shows how the speed of the machine will vary with time over the next 15s of the test.


(2 marks)

7.
In Figure 7, the loudspeakers L1 and L2 placed 3 m apart are fed from a signal generator G, whose frequency is 600 Hz, so that they emit sound waves in phase. The speed of the sound waves is 340 m s-1.




Figure 7

(a)
Describe the variation in the signal detected by a microphone when it moves slowly as follows :

(i)
along line AB, the perpendicular bisector of L1L2 .

(ii)
along line XY, parallel to L1L2 and about 20 m away from it

(b)
Point Z in Figure 7 represents a point at which a minimum intensity sound is heard. When the loudspeaker L2 is temporarily disconnected, a student finds that the intensity of the sound heard at Z increases. He finds this difficult to understand, as disconnecting L2 presumably means that the total output energy from the loudspeakers decreases. Write a short note explaining the result to the student and explaining why it does not conflict with the law of conservation of energy.

(c)
The loudspeaker L2 is now reconnected, but with the connections to its terminals interchanged, so that it emits sound waves in antiphase with those from loudspeaker L1. Describe what effect, if any, this have on the signal received by a microphone placed along XY compared with the arrangement in (a)(ii).
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8. A copper wire has an unstretched length of 1.8m and a diameter of 0.23mm. The wire is hung vertically and weights are added to its lower end until it snaps. The data for the copper wire is recorded in the table.

	Weight/N
	0.0
	1.0
	2.0
	3.0
	4.0
	5.0
	6.0

	Extension/mm
	0.00
	0.35
	0.70
	1.05
	1.85
	3.25
	8.05


(a)
Use the data to prepare a table of the strain of the wire for different stress. Hence, plot a stress-stain of the wire.



(4 marks)

(b) Use the graph to calculate a value for the Young’s modulus of copper.

(2marks)

(c) Explain why the wire used is usually long and thin.

(2 marks)

(d) Estimate the strain at which the wire reached is elastic limit.(2 marks)

(e) Suppose the wire has been stressed with a 5.5N weight

which was then removed. How much would the wire have

been deformed?









(2marks)

9.









Figure 9.1




Figure 9.2

(a)
The circuit in Figure 9.1 shows an NPN silicon transistor and two resistors connected to a 6 V d.c. power supply. The current gain of the transistor is 100.

(i)
Calculate the value of the base current, stating clearly any assumptions you make.

(ii)
Calculate the value of the collector current. Give your reasoning.

(iii)
What is the potential difference between the collector and the emitter ?

(b)
The same transistor is now used in the circuit in Figure 9.2. Inputs 1 and 2 can be connected to either +6V d.c. or to 0V. If an input is connected to +6V it is said to be HIGH and if connected to 0V it is said to be LOW. The output of the circuit is HIGH when the voltmeter reading is approximately 6V and LOW when the reading is close to 0V. Complete the following table for the circuit shown in Figure 9.2 :

	Input 1
	Input 2
	Output

	LOW
	LOW
	

	LOW
	HIGH
	

	HIGH
	LOW
	

	HIGH
	HIGH
	


(c)
A student is now given two light-dependent resistors (LDRs) and a small d.c. buzzer. The buzzer can be connected to the output of the circuit in Figure 9.2 and emits a loud noise when the output is high but no noise when it is low.


The student is asked to add the two LDRs and the buzzer to the circuit in Figure 9.2 to produce an alarm system. This system should emit a warning sound when the length of an object passing along a conveyor belt is greater than the distance l between the two LDRs (see Figure 9.3 below).












Figure 9.3


Each LDR is mounted in a cardboard tube and is illuminaed by a light beam falling directly onto its surface. When illuminated the resistance of the LDRs is very low (a few ohms), but when the passing object interrupts a beam the resistance of the LDR in the path of the beam becomes very high (several megohms).


Complete the circuit diagram in Figure 9.4 below showing how the two LDRs should be connected to perform the necessary task. Use the symbol for an LDR shown in Figure 9.5. Briefly explain your reasoning.





Figure 9.4







Figure 9.5




Complete this circuit





Use this symbol for




by adding two LDRs






an LDR
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10.







Figure 10 shows the variation of the average binding energy per nucleon with nucleon number.


(a)

Explain why the nuclear energy is negative.


(b)
Consider the following 2 nuclear reactions:





Fission reaction:







Fusion reaction:



(i) 
Explain, with reference to Figure 1, why these two reactions are possible.

(ii)
Which reaction process is currently being used in power generating stations and why is the other, at present, not practical ?

In answering the following questions, you should refer to the fission reaction described in (b) above.

(c)
What is the significance of the two neutrons produced in the fission reaction ?


(d)
Make a rough estimate of the energy (in MeV) released in the fission of a uranium-235 nucleus.







( 
Binding energy of 


= -7.50 MeV / nucleon








Binding energy of 


= -8.30 MeV / nucleon








Binding energy of  

 
= -8.65 MeV / nucleon )

(e)
Mention TWO differences between the fission of a nucleus and the spontaneous decay of a radioactive nuclide.
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