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1. For Section A, answer all questions in the spaces provided.
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Setter: 　Mrs Shirley Ee
Section A (45 marks)

Answer all the questions.

Write your answers in the spaces provided on the question paper.

Where required, acceleration due to gravity g is taken to be 10ms-2.  

1. A block of a certain material is 3.0cm long, 4.0cm wide and 5.0cm high. Its mass is 57g.

(a) What is the volume of the block?





[1]

(b) What is the density of the material from which the block is made?

[2]

(c) What further piece of information would you need to decide whether or not this block would float in methylated spirits?




[1]

_____________________________________________________________________
2. The diagram below shows apparatus that might be used to measure the acceleration of free fall of a steel ball. The ball, attached to an electromagnet, is 1.00m above a trap-door. When the electromagnet is switched off the ball falls and the clock starts. When the ball falls and hits the trap-door, the clock stops. The clock is calibrated to 0.01s.
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(a) Why is a clock of such precision used? Why is this arrangement better than a hand-held stop watch?







[2]

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
(b) In such an arrangement the time recorded for the ball to fall 1.00m was 0.46s. 

      From these results, 


(i) calculate the average velocity of the ball during its fall,


[1]


(ii) draw a velocity-time graph for the above motion,



[2]


(iii) calculate the velocity with which the ball hit the trap-door using the area under 

            the velocity-time graph that you have drawn in (ii),  


[2]


(iv) calculate the acceleration of the ball during its fall.


[2]

3.  A car of mass 1000 kg accelerated from rest to a speed of 28 m/s in 10 seconds.
(a) Calculate the acceleration of the car, assuming it to have been constant.
[2]

(b) Calculate the resultant force.






[2]

4. (a) Calculate the work done in lifting a mass whose weight is 500N through a vertical 

height of 6.0m.







[2]

(b) The mass can be raised to the same height by pulling it from A to B up the ramp of 

     length 20.0m, shown in the diagram.








If the surface of the ramp is sufficiently smooth for friction between the surface and 

      the mass to be neglected, calculate the force acting parallel to AB required to pull 

                        the mass up the ramp at a constant speed.




[2]

5.  A conical flask containing a hot liquid is placed in a room. The temperature of the conical flask and its contents changes as shown in the graph below.
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(a) Use the graph to determine the freezing point of the liquid.


[1]

_____________________________________________________________________
(b) Explain why the temperature remains constant even though the conical flask and 

      its content are still losing heat.





[2]

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
(c) What is the temperature of the room?




[1]

_____________________________________________________________________

6. The diagram shows a transverse wave travelling along a skipping rope.
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(a) Mark and label on the diagram a distance which is equal to 
(i) the wavelength, and

(ii) the amplitude of the waves.





[2]

(b) Given that the frequency of the wave is 4Hz and the wavelength is 2.0 m, calculate the speed with which the waves travelled  along the skipping rope.

[2]

7. The diagram below shows a ray of red light approaching a point P on the boundary between glass and air.
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         (a) Which medium, A or B is the glass?




[1]



__________________________________________________________________


         (b) What is the size of the angle α?





[1]



__________________________________________________________________


         (c) What is the value of β if the refractive index of glass is given as 1.5?
[2]

8. The diagram shows four resistors connected to battery of emf 2.0V and negligible 

            internal resistance. The resistances of the individual resistors are shown on the             

            diagram. 











(a) Calculate the total resistance in the circuit.




[2]

(b) Calculate the current flowing from the battery.



[2]

(c) The points B and D are now joined by a wire. Indicate with a reason, the direction 

      in which you would expect the current to flow in the wire BD.

[2]

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

9. The current in an electric dryer operating on a 240V supply is 10.0 A.

(a) When the dryer operates normally, state the value of the current in 

(i) the brown wire: ________________________

(ii) the blue wire   : ________________________

(iii) the yellow/green wire : ________________________

[3]

(b) If the electricity tariff is priced at $0.26 per kWh, calculate the cost of using this 

      dryer when the dryer is working for 10 hours. 



[3]

Section B (20 marks)

Answer any two questions.

Write your answers on the separate writing papers provided.
1. 
(a) Many isotopes are radioactive. Explain the term radioactive.


[2]





       234


(b) Atoms of the thorium isotope        Th decay, by emitting β-particles, change to atoms of                                                                     

                                                                    90
                 protoactinium(Pa).


     (i) Represent this decay by an equation.





[2]


     (ii) What will be the nucleon number in the nucleus of protoactinium?

[1]


     (iii) How many protons will there be in the nucleus of protoactinium?

[1]

                 (iv) The thorium isotope decays with a half-life of 24 days. How much of a sample of 

                       1.0g of thorium will have decayed into protoactinium in 72 days?

[2]


(c) A decay curve for a sample of radioactive material is shown below. It is obtained from 

                 an experiment to measure the count rate produced by β-particle emitting radioactive 

                 isotope of another element at different times.
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     Determine from the graph the half-life of this radioactive isotope.

[2]
2.
A type of electric toaster, designed to toast two slices of bread at the same time, has four identical heating element P, Q, R and S arranged in the circuit shown below. When connected to the mains a potential difference of 240V is applied across XY and a current of 2A flows in each element. 

[image: image5]
(a) Calculate

(i) the potential difference across one element,



[1]

(ii) the resistance of one element,




[2]

(iii) the electrical energy transformed by the element each second,
[2]

(iv) the total energy used by the toaster in 2 minutes.


[2]

(b) What is the total current drawn by the toaster? What would be a suitable fuse to use in the toaster circuit?








[2]


(c) Draw a circuit for another type of toaster that allows elements to be switched off if only  

                 one slice of bread is to be toasted.





[1]

3. In order to provide a school laboratory with a 12V supply,  a transformer is used to step down the mains voltage of 240V. The primary coil of this transformer has 5000 turns.
(a) How many turns are there in the secondary coil of the transformer?

 [2]

(b) Draw a labelled diagram of the transformer showing the primary and secondary coils 

     connected so as to light a 12V lamp from the 240V mains.


 [2]

(c) The 12V lamp connected to the secondary coil is rated at a power of 36W. What current flows in the lamp?







 [2]

(d) Assuming no power losses in the transformer calculate the current that flows in the primary coil when the lamp is connected to the secondary coil.


 [2]

(e) In practice, there are power losses in the transformer. Explain how these arise.[2]
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