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Section A  (50 Marks)

1. A small amount of ice was allowed to warm up from a temperature of -2.0 oC. The graph shows how the temperature varied with time. Assume that the rate of heat intake by the ice and melted ice was kept constant.














a) Explain why the temperature remains constant at 0 oC for a long time. [3]

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

b) Suggest why the slope of the graph between -2 oC and 0 oC is greater than that  
     between 0 oC and 2 oC. [1]

_________________________________________________________________

_________________________________________________________________

2. [image: image3.jpg]
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The diagram shows a bicycle pump. 







a) Explain, in terms of molecules, why the pressure in A increases as the piston is 
    pushed towards the left. [2]

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

b) The volume of air in A before the piston is pushed to the left is 25.0 cm3, and 
     the pressure of the air is 1.00 x 105 Pa. Calculate the pressure when the volume 
     has been reduced to 10.0 cm3. Assume that no air has escaped and the 
     temperature is kept constant. [2]

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

c) Explain why , in practice, the temperature of the gas would increase as it is 
    compressed. [1]
_________________________________________________________________

_________________________________________________________________

3. The table below shows the count rate of a GM tube placed close to a small sample of  13553 Iodine. Each count rate is taken 2.00 seconds after one another.

	Counts / min
	1890
	1900
	1920
	1900
	1890



a) Explain why the count rate registered is not stable. [1]

_________________________________________________________________

_________________________________________________________________

b) Explain why the detector is placed close to the sample. [1]

_________________________________________________________________

_________________________________________________________________
c) Calculate the average count rate. [1]

_________________________________________________________________

_________________________________________________________________

d)The half-life of  13553 Iodine is 7.00 hours. Determine the count rate of the 
    sample after 21.0 hours. Show your workings clearly. [2]

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

4. The diagram shows two insulated copper coils, X and Y, placed closed to each other. 
















When the switch is closed a deflection is seen on the galvanometer. The deflection lasts for a very short time.

a) What name is given to this effect ? [1]

_________________________________________________________________

b) State and explain which direction (left to right or right to left) does the induced    
     current flow through the galvanometer when S is just closed. [2]

_________________________________________________________________

_________________________________________________________________
c) Describe and explain what happen to the galvanometer as the switch is opened. 
     [2]

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

d) The compass is pointing to the left initially when the switch S is opened.  State 
     what happen to the compass needle as the switch is just closed, left closed for 
     some time, and then opened. [2]

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

5. Two forces are acting on a 2.00 kg ball as shown.







a) By graphical means or otherwise, determine the resultant force acting on the 
    ball. [3]














                                                        Resultant force Magnitude = _____________N
b) Calculate the acceleration of the ball. [2]

_________________________________________________________________

_________________________________________________________________

c) State whether the kinetic energy of the ball is increasing at a constant , 
    decreasing or increasing rate. [1]

_________________________________________________________________

6. 




















The diagram shows two vertical tubes P and Q, each closed at the upper end. The pressure in the space above the mercury meniscus in tube P is negligibly small. There is a small amount of air in this space in tube Q. The density of mercury is 13.6 x 103 kg/m3. The gravitational field strength is 10.0 N/kg. 

a) Determine the pressure, in cm Hg, the atmospheric pressure. [1]

_________________________________________________________________

b) Determine the pressure, in Pa,  exerted by the air in the space at the top of tube 
     Q. [1]

________________________________________________________________

c) Suggest why there exist a negligible amount of pressure on top of tube P. [1]

​______________________________________________________________

______________________________________________________________

d) Mark with a “X” , a point on the mercury, with a pressure of 5.00 cm Hg less 
     than atmospheric pressure. [1]

7. The device below measures the rate of flow of oil in a pipe.













As the oil flows, the rotator rotates. Magnets are attached on the rotator. The magnets pass below a coil as the rotator turns.. There are 14 magnets equally spaced out on the rotator. Each magnet is aligned such that its N-pole points towards the detector coil when it is below the detector coil. The S-pole of each magnet points to the centre of the rotator. The detector coil is connected to a voltmeter. The detector coil’s voltage variation is shown below on an oscilloscope. The time-base is set at 1.00 ms per division

















a) Explain why there is voltage induced in the coil as the rotator turns. [1]

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________


b) State whether the detector coil should be connected to the Y-plates or X-plates 
     of the oscilloscope. [1]

_______________________________________________________________

c) Explain why the voltage detected is alternating in direction. [1]

______________________________________________________________

______________________________________________________________

d) Explain how would the voltage-time graph change if  the rate of oil flow is 
    increasing, decreasing or maintaining constant. [1]

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

e) Calculate the rotation speed (in revolutions per second) of the rotator in the oil 
     pipe. [1]

________________________________________________________________

________________________________________________________________

f) On the same graph shown, draw the voltage-time waveform if the rotator 
    rotates with half the frequency as before. [2]








g) The oil pipe leads to a tap, that release the oil into a big reservoir. When the tap 
     is fully opened, there is a maximum rate of flow of oil. When the tap is closed, 
     there is zero rate of flow of oil. Given a 1-litre (1000 cm3) pail and a stop-
     watch, suggest how you would do a calibration to measure the rate of flow in 
     cm3 per second. You may use the pail more than one time. [3]




















8. A flower vase is filled with some water. 
















The “X” marks the centre of gravity of the vase and water combination

a) On the diagram that the vase is tilted, draw and label 2 forces acting on the vase 
     and water combination. [2]

b) Explain whether the tilted vase would topple or fallback. [1]

________________________________________________________________

________________________________________________________________

________________________________________________________________

c) Raymond suggests that to make the vase more stable, more water should be 
    poured into the vase, so that the vase becomes heavier. Is he right? Give your 
    supporting reasons. [1]

9. Explain why alpha-emitting radioactive substance is not suitable as tracer to be injected into the human body blood system for medical monitoring purposes. [2]


_________________________________________________________________

_________________________________________________________________

_________________________________________________________________


10. Complete the light ray diagram to show the formation of the image. Label the image I. Label the focal point F. [2]


















11. Draw and label the directions of the induced current and force acting on both wires. [2]




Section B (30 Marks)
1. The resistance R of a thermistor, varies with temperature θ as shown. 
















a) Describe how the resistance of thermistor is varying with temperature. [2]


_________________________________________________________________

_________________________________________________________________

_________________________________________________________________
b) Two such thermistors are connected to a circuit as shown. 

The inputs A and B are “High” or “1” when they are equal or more than 5.00 V (with respect to ground). The inputs A and B are “Low” or “0” when they are less than 5.00 V (with respect to ground). Assume that no current  flows through the digital gate.
i) In what temperature range will the input A be “High” ? [1]

_________________________________________________

ii) Fill in the Truth Table for A,B and X. [2]


	A
	B
	X

	0
	0
	

	0
	1
	

	1
	0
	

	1
	1
	


iii) What is the output X if T1 is at 10 o C and T2 is at 50 o C? [1] 

___________________________________________


iv) What changes must be done in order that X is High only when T1 and T2 are below 40 o C? The fixed resistor and digital gate can be changed.  [2]

___________________________________________________________

___________________________________________________________

v) The resistance variation of a non-ohmic conductor is as shown. Draw the voltage-current variation of this conductor. [2]













2. A mono chromatic light ray goes through a glass prism and bends as shown. 

a) Explain why the light ray bends. [1]

__________________________________________________________________

__________________________________________________________________

b) By measuring the appropriate angles, determine the refractive index of the glass. [3]





c) State the speed of light in vacuum. [1] ____________________


d) Calculate the speed of the mono chromatic light in the glass. [1]




e) Complete the path of the light ray immediately upon hitting the surface AB. [2]


f) Explain why the significance of “total” in total internal reflection. Use diagrams to help you in your explanation. [2]

3. 
Either 

A 200 g copper ball falls from rest from position A. Neglect air resistance. Take g as 10.0 N/kg. 
The ball took 0.300 s to reach the ground. 

a) By drawing the velocity time graph for the first 0.300 s or otherwise, determine the height H1.[3]











b) The ball hit the ground and rebounds to position B. H2 is unknown. The diagram is not drawn to scale. Do not measure H2. The ball loses its kinetic energy as it hit the ground. 











The energy loss by the ball upon impact is in the form of heat and sound. The specific heat capacity of copper is 400 J/kg K. If the temperature of the ball increases by 0.00125 oC, calculate H2. State one assumption you have made. [4]















          Assumption : ____________________________________________________

          _______________________________________________________________


c) The temperature of the ball is measured by a sensor that detects and measures a certain electromagnetic wave emitted by the ball. State the name of this electromagnetic wave. [1]

_____________________________________________________

d) The inertia of the ball is dependent on its mass. Explain what is meant by inertia. [2]

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________


OR 

A 2.00 kg trolley is sliding down a smooth slope in a straight line. Neglect friction with the slope.

a) On the diagram, draw and label the forces acting on the trolley. Include air-resistance force. [2]


b) Explain why trolley is sliding down with uniform velocity. [1]

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________


c) 







The same trolley is now pulled with 1.20 N. The air-resistance is 1.00 N at the instance shown. Neglect friction with the ground. 

i) Calculate the acceleration of the trolley at this instance. [1]




ii) The 1.20 N force acting on the trolley remains constant. Explain why the air-
     resistance force would increase with time. [1]







d) Explain why an object may have an acceleration even if it is travelling with constant speed . [2]












e) The trolley rest on a flat level ground. The trolley has four identical wheels. Each wheel has a contact area of 2.00 cm 2 with the ground. Take g as 10 N/kg. 








i) Calculate the pressure exerted on the floor by each wheel. Assume that the 
    pressure exerted by each wheel is equal. [1]





ii) State why in practice, the pressure exerted on each wheel may not be equal. [1]
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