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Read the instructions on the Answer Sheet very carefully.

Each correct answer will score one mark.  A mark will not be deducted for a wrong answer.  Any rough working should be done in this booklet.

Take the value of g to be 10 m/s2 , unless stated otherwise.

-------------------------------------------------------------------------------------------------------

This question paper consists of 16 printed pages.

1.
The radius of a hydrogen nucleus is 1 x 10-15 m.  This is equivalent to 

	A.
	1 x 10-6 nm

R

	B.
	1 x 10-5 nm

S

	C.
	1 x 10-3 nm

R + S

	D.
	1 x 10-2 nm

R - S


2.  
An object is moving around in a circle with a constant speed of 2 ms-1.  What is the change in speed and velocity between A and B?  
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	Change in speed / ms-1
	Change in velocity / ms-1

	A.
	0
	0

	B.
	0
	2

	C.
	0
	4

	D.
	2
	-2


3.
A body of constant mass slows down uniformly.  The resultant force 

acting on it is

	A.
	constant

	B.
	increasing uniformly and acts in the opposite direction 

	
	to the motion.

	C.
	decreasing uniformly and opposes motion of the mass.

	D.
	zero


4.
A stone is thrown upwards from the top of a cliff.  After reaching its maximum height, it falls past the cliff-top and into the sea.

The graph below shows how the vertical speed v of the stone varies with time t after being thrown upwards.  R and S are the magnitudes of the areas of the two triangles.

[image: image7.bmp]

What is the height of the cliff-top above the sea?

	A.
	R

	B.
	S

	C.
	R + S

	D.
	R - S


5.
A person of mass 75 kg enters a lift.  He presses the starting button and the lift descends with an acceleration of 1 ms-2.  What is the force exerted by the floor on the person when the lift is accelerating?


(Take g = 10 ms-2)

	A.
	825 N

	B.
	750 N

	C.
	675 N

	D.
	0 N


6.
A 120 kg motorcycle is moving with an applied force of 90 N across the road, at a constant velocity of 10 ms-1.  Later, it accelerates with a value of 1.5 ms-2.  Calculate the gain in the applied force on the motorcycle.

	A.
	0 N

	B.
	90 N

	C.
	180 N

	D.
	270 N


7.
A bottle full of water has a mass of 50 g.  When it is filled up with an unknown liquid, Y, its mass is 410 g.  If the mass of the empty bottle is 20 g, calculate the density of the unknown liquid, Y, in g/cm3.  (Density of water = 1 g/cm3)

	A.
	20.5

	B.
	13.0

	C.
	8.2

	D.
	7.8


8.
The diagram below shows a uniform wooden plank.
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If the plank is pivoted at the 70 cm mark and the mass of the wooden plank is 700 g, in order to balance the plank, which of the following mass should be used?

	A.
	Mass of 70 g placed at the 100 cm mark

	B.
	Mass of 175 g placed at the 30 cm mark

	C.
	Mass of 350 g placed at the 90 cm mark

	D.
	Mass of 700 g placed at the 10 cm mark


9.
Three forces are applied to a rectangular cardboard of size 8 cm by 2 cm as shown.  How much is the force F in order to stop it from rotating about the centre of the rectangular cardboard?
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	A.
	10 N

	B.
	6.25 N

	C.
	5 N

	D.
	3.75 N


10.
A pressure of 1 kPa is the same as which of the following?

	A.
	1 kg cm-2

	B.
	1 kN cm-2

	C.
	100 N m-2

	D.
	1 kN m-2


11.
The diagram below shows a manometer in which the pressure of the liquid column XY supports the mass M on the piston.  


(Take g = 10 ms-2)

[image: image12.emf]
If the density of the liquid is 500 kg m-3 and the area of the piston is 0.2 m2, calculate the mass of M.  (Take g = 10 ms-2)

	A.
	30 kg

	B.
	150 kg

	C.
	750 kg

	D.
	3000 kg


12.
A object of mass 100 kg accelerates up a frictionless slope from rest at Q.  It takes 1.2 min to reach point P with a velocity of 40 ms-1.  Calculate the rate at which work is done by the object.  

(Take g = 10 ms-2)
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	A.
	22 J s-1

	B.
	1111 J s-1

	C.
	1133 J s-1

	D.
	1333 J s-1


13.
Two similar objects of different materials is pre-heated to different temperatures; one is zinc and the other is wood.  They are stacked on top of one another and left to rest at room temperature.




In half a day’s time, the temperature of both objects are measured.  It was found that 

	A.
	the temperature of the zinc block is higher than that of the wooden one.

	B.
	the temperature of the zinc block is lower than that of the wooden one.

	C.
	both have the same temperature.

	D.
	there is only change in temperature for zinc but not for wood.


14.
An immersion heater was placed in some water at 20oC and it is switched on for 200 s.  The temperature of the water is recorded every 50 s as shown in the graph below.



Why is the rise in temperature in the first 100 s greater than the rise in temperature in the next 100 s?

	A.
	The immersion heater works better at lower temperatures.

	B.
	The rate of heat loss is greater at higher temperatures.

	C.
	The rate of heat gain from heater is greater at lower temperatures.

	D.
	The rate of heat gain from heater is lower at higher temperatures.


15.
1 kg of solid X and 2 kg of solid Y are separately heated by two heater of the same power.  The power output of the heaters are the same throughout the whole experiment.  The following graph shows the variation of the temperature of X and Y with time.  Room temperature is 20oC.



The ratio of the specific heat capacity of solid X over solid Y is

	A.
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	B.
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	C.
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	D.
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16.
The temperature of water is raised in a water heater system through the process known as convection.  The heat is transferred due to

	A.
	the vibrating molecules.

	B.
	the molecules of different temperatures.

	C.
	the electromagnetic radiation.

	D.
	the movement of water molecules of different densities.


17.
A group of students conduct an experiment to investigate a particular concept.  They placed a sealed container containing some gas under the hot sun for 2 hours and then placed in an air-conditioned room.  Which of the following does not decrease?

	A.
	The average distance between the gas molecules.

	B.
	The frequency of collision between the gas molecules and 

	
	container wall.

	C.
	The average kinetic energy of the gas molecules.

	D.
	The average force of the gas molecules hitting the container 

	
	walls.


18.
Which of the following statements about a thermocouple is incorrect?
	A.
	Has a wide range of temperature from -200oC to 1500oC

	B.
	Able to measure localized temperatures

	C.
	Is responsive to rapidly changing temperatures

	D.
	Output is an infrared radiation.


19.
The plane mirrors PR and QR are arranged at angle of 60o to each other.  A ray of light is reflected from a plane mirror QR at an angle of reflection of 35o, it was previously reflected from a plane mirror PR.  The angle of incidence at the first mirror is


	A.
	25o

	B.
	35o

	C.
	55o

	D.
	65o


20.
Light of frequency 6 x 1014 Hz passes from air into glass.  The refractive index of the glass is 1.5 and the speed of the light in air is 

3 x 108 ms-1.  Which of the following is the wavelength of this light in the glass?

	A.
	5.0 x 10-9 m

	B.
	7.5 x 10-7 m

	C.
	3.3 x 10-7 m

	D.
	1.8 x 1023 m


21.
Mr Tay stands at position T which is in between two brick walls P and Q as shown in the diagram below.



If he claps once, calculate the time lapse between the echoes from the two walls.  Given that the speed of sound is 300 ms-1.

	A.
	1.07 s

	B.
	1.73

	C.
	2.13 s

	D.
	4.80


22.
The distance between the centre of a rarefaction and the centre of an adjacent compression of a sound wave is 50 cm.  What is the frequency of the sound wave, given that the speed of sound in air is 330 ms-1?

	A.
	165 Hz

	B.
	330 Hz

	C.
	660 Hz

	D.
	1320 Hz


23.
The following statements about electromagnetic waves are correct except
	A.
	Infrared radiation is used in ear thermometers.

	B.
	Microwaves do not interact with molecules of glass, plastic

	
	or paper.

	C.
	X-rays can penetrate through all types of materials.

	D.
	All electromagnetic waves can damage organs of a human body 

	
	due to ionizing radiation.


24.
An insulating rod is given a positive charge when being rubbed with a piece of cloth.  John accidentally touches the rod and it becomes neutral.  How does the rod becomes discharged?

	A.
	Positive charges flow on to the rod.

	B.
	Positive charges flow from the rod.

	C.
	Negative charges flow on to the rod.

	D.
	Negative charges flow from the rod.


25.
During a single lightning flash, 20 C of charge travels between a cloud and the earth in 0.02 s, across an average potential difference of 2.0 x 107 V.  How much energy is converted during the flash?

	A.
	1.0 x 10-6  J

	B.
	1.0 x 106  J

	C.
	4.0 x 108  J

	D.
	2.0 x 1010  J


26.
A 100-watt lamp is connected to a 240 V terminal.  What is the number of electrons leaving the lamp every second?  (Charge of an electron is  1.6 x 10-19 C)

	A.
	2.6 x 1018

	B.
	1.5 x 1019

	C.
	6.3 x 1020

	D.
	1.5 x 1023


27.
The graph of current against potential difference for a resistor is shown below.


	
	

	
	



What is the resistance of the resistor in ohms?

	A.
	1 x 10-2 (

	B.
	10 (

	C.
	1 x 104 (

	D.
	1 x 106 (


28.
The diagram shows a circuit consisting of three lamps and two switches.  Which one of the following statements is incorrect?


	
	S1
	S2
	Lamps

	A.
	Open
	Open
	All off

	B.
	Open
	Closed
	Only L3 is on

	C.
	Closed
	Open
	All of the same brightness

	D.
	Closed
	Closed
	L1 and L2 is brighter than L3


29.



In the circuit above, the reading of ammeter A2 is 0.3 A.  Find the reading of ammeter A1.

	A.
	0.75 A

	B.
	0.60 A

	C.
	0.50 A

	D.
	0.45 A


30.
The length of wire B is twice that of wire A.  The diameter of wire B is  half that of wire A.  Both wires are made of the same material.  What is the ratio of wire A’s resistance to wire B’s resistance?

	A.
	1:1

	B.
	1:4

	C.
	1:8

	D.
	2:1


31.
Which fuse is the most appropriate for a Christmas lighting set which consists of 30 bulbs each rated 5 V 2 W.  The power supply given is 

5 V.

	A.
	1 A

	B.
	5 A

	C.
	12 A

	D.
	13 A


32.
Which of the following statements is not true?

	A.
	In a house, circuit lamps are wired in parallel.

	B.
	When connecting a three-core cable to a 13 A three-pin 

	
	plug, the brown wire goes to the earth wire

	C.
	The cost of operating four 200 W lamps for 10 hours at 

	
	$0.15 per unit is $1.20

	D.
	Switches, fuses and circuit breakers are placed in the live 

	
	wire.


33.
When an electric oven is switched to a higher heating power, what changes are there in the main wires?

	
	Live wire
	Neutral wire
	Earth wire

	A.
	increase
	increase
	increase

	B.
	increase
	increase
	no change

	C.
	increase
	no change
	increase

	D.
	increase
	no change
	no change


34.
Two metal cores, one is steel and the other is iron, are placed at a close distance in the circuits as shown.  The circuit for the iron core is complete without a switch.  The switch in the circuit for the steel core is closed for sometime and then it is opened again.  








What will happen to the two metal cores?

	A.
	Remain in its original position

	B.
	Repel each other

	C.
	Attracts each other

	D.
	Attract each other and then repel


35.
A beam of electrons is entering an area with magnetic field going into the page as shown below.  Which direction will the electron beam be deflected?

	A.
	Left of the page

	B.
	Right of the page

	C.
	Into the page

	D.
	Out of the page


36.
The diagram below shows a generator turning in the anti-clockwise direction.  Which of the following statements is true?


	A.
	The induced current in the coil JKLM is the maximum in the

	
	position shown.



	B.
	The induced current will change direction every 360o turn of the

	
	coil JKLM.



	C.
	The magnetic field present will caused the coil JKLM to turn

	
	continuously.



	D.
	The slip rings A and B ensure that the coil JKLM turn

	
	continuously in the anti-clockwise direction.




37.
The diagram shows a 12 V, 3 A lamp being operated by a transformer using a 240 V supply.    If the transformer is 80 % efficient, what is the current in the primary coil?


If the transformer is 100% efficient, which current will flow from the supply?

	A.
	0.12 A

	B.
	0.15 A

	C.
	0.19 A

	D.
	0.96 A


38.
A thermistor is connected in series with a 72 ( resistor across a 9.0 V power supply.  When the temperature of the thermistor is 40oC, the potential difference across it is 3.0 V.



What is the resistance of the thermistor at 40oC?

	A.
	36 (

	B.
	48 (

	C.
	108 (

	D.
	144 (


39.
In the circuit shown below, the light bulb will become brighter when





	A.
	light is incident on the LDR and P is moved to X.

	B.
	light is incident on the LDR and P is moved to Y.

	C.
	the LDR is covered and P is moved to X.

	D.
	the LDR is covered and P is moved to Y.


40.
A student measures the voltage and frequency of an a.c. supply and obtains the following trace on the oscilloscope screen.

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	



If the screen grid has 1 cm squares and the controls have the following settings:


y-gain :  3 mV / cm


timebase : 2 ms / cm

Which of the following correctly represents the voltage and frequency of the supply?

	
	Voltage / mV
	
	Frequency / Hz

	A.
	12
	
	16

	B.
	12
	
	62.5

	C.
	6
	
	16

	D.
	6
	
	62.5
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