SEC 4E/5N SCIENCE(PHYSICS) PRELIMINARY EXAMINATION 2007 ANSWERS
PAPER 1

PAPER 2

Section A-Structured Questions (45 marks):
	1) C
	2) B
	3) C
	4) A
	5) D

	6)  C
	7) D
	8) C
	9) D
	10) D

	11) B
	12) D
	13) D
	14) C
	15) B

	16) A
	17) B
	18) C 
	19) C
	20) C


	1
	(a) F = ma
     15 – 7 = 6a

      8 = 6a

      a = 
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 1.33 m/s2.
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	(b) a = 
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	(c) F = ma

     - 7 = 6a

       a = 
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       a = 
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          t = 4.571428571
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	(d) 


	

	2
	(a)(i) Gravitational potential energy = mgh
                                                    = 50(10)(0.20 x 4)

                                                    = 400 J

[Nb: 1 method mark given if correct vertical height identified (0.2 x 4) even if the unit of length is not converted to metres.]


	[1]

[1]

	
	     (ii) Power = 
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	(b) Gain in ke = Loss in gpe
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Nb: Allow ECF for mgh = 400 J

	[1]

[1]

	3
	(a) Sum of anticlockwise moment = Sum of clockwise moment

                                F x 2.5 = 600 x 0.5 

                                        F = 120 N

      
	[1]

[1]

	
	(b) The length of the trolley needs to be long so as to increase the perpendicular distance between the line of force and the pivot (wheel) . Hence, a smaller force F is required to lift the trolley.
	[1]

	4
	(a) Melting point = 200C


	[1]

	
	(b) The temperature of the substance remains constant because the heat is used for breaking 
      the INTERMOLECULAR BONDS between solid molecules to form a liquid during 
     melting.                 
                                     
	[1]

	
	(c) No difference in the boiling point.

	[1]

	5.
	(a) This is to cool the air below the frozen pack. 

      This cool air, being denser will sink to the bottom of the box while the hot air in the 
       Box being less dense, will rise to the top.
       A convection current will be set up as a result of the density difference in the hot and 
       cold air. As a result, all the air will be cooled within the box.


	[2]


[1]

	
	(b)The styrofoam contains trapped air which is a poor conductor of heat. This will reduce 
     the heat transfer from the surroundings and hence keep the box and its items cool. 

	[1]

	6. 
	(a) Temperature = 
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EMBED Equation.3[image: image17.wmf]´
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	[1]
[1]

	
	(b) Thermometer B is less sensitive. 

      Its smaller bulb means that the increase in volume of the mercury per unit length of 

      the mercury column will be smaller per 0C as a result of less expansion and contraction 
      of the mercury 
      This results in a SMALLER change in the length of the mercury thread for a 
       SMALL change in temperature which means the bulb is less sensitive.

	[1]

[1]

	7.
	(a) (i) & (b)





1 mark for (a)(i) with labelled intercepts.

1 mark for (b)


	

	
	





1 mark for (a)(i) with labelled intercepts.

1 mark for (b)


	

	8.
	(a) f = 
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	9.
	(a) 
Mark scheme:

1 mark for diagram of ray that passes through the lens and labeling of lens. (Nb: 0 mark for any missing arrow). Only 2 rays required.

1 mark for diagram of ray parallel to the principal axis.

	

	
	(b) 
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 58.70
angle of refraction = 58.70
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	10.
	(a) Current = 
[image: image24.wmf]R
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	[1]
[1]

	
	(b) current through X = 6.75 – 3.75
                                   = 3 A


	[1]
 

	
	(c) Potential difference across X = IR
                                                    = 3(2)

                                                    = 6 V

      Potential difference across Y = 15 – 6

                                                     = 9 V 

[Nb: Allow ECF for I = 3 A]
	[1]

 [1]

	
	(d) Resistance of resistor Y = 
[image: image26.wmf]I
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                                             = 3 
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[Nb: Allow ECF for I = 3 A]
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	(e) Resistance of X and Y = 2 + 3 

                                          = 5 
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R = 2.222 
[image: image32.wmf]W


Total resistance = 2.22
[image: image33.wmf]W


NO marks awarded if student is unable to see  X and Y in series, both parallel to Z.
	[1]

[1]


Section B-Free Response Questions (20 marks):

	11.
	(a) (i) 
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       = 50
No. of turns in the secondary coil = 50

	[1]

	
	(ii) 
Pp = Ps

IPVP = 600

IP(240) = 600

IP = 
[image: image37.wmf]240
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    = 2.5 A

	[1]

[1]

	
	(b) Cost of using the device = $0.02 x 0.6 x 10 x 7
                                             = $0.84
[No marks if 600 W not converted to 0.6 W. 

Award 1 mark for 0.02 x 0.6 x 10]


	[1]
[1]

	
	(c)(i) When the switch is closed, there is an increase in the current flowing in the coil 2. This 
          sets up an increasing magnetic field linking the coil 1. 

         This increase in the magnetic field linking the coil 2 induces an e.m.f and 

         hence a current is induced as a result. Thus,the galvnometer deflects.


	[1]


	
	(ii) 
When the jockey is removed from point X, there is a sudden decrease in the current to 0.
This decreases the magnetic field linking the coil 2 and coil 1 and induces an e.m.f 
and an induced current flows in the opposite direction is induced as a result. Thus,the galvnometer deflects to the left through the same angle.

When the jockey is tapped at point Y , there is an increase in resistance in circuit in Figure 2. Thus, the current increases from 0 to a value that is smaller than that when the jockey was tapped at X.
As a result, the magnetic field that is set up in Coil 1 and Coil Y increases to a value 
that is smaller than that when the jockey was tapped at X . 

This smaller change in magnetic field will also induce a smaller e.m.f.compared to that when the jockey was tapped at X. Hence, the galvnometer will have a smaller deflection to the right 

	[1]
[1]

[1]

[1]

[1]

[1]

	12.
	(a) (i) Resistance of lamp = 
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                                         = 0.923076923
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	[1]

[1]

	
	     (ii) The gradient of the curve represents the resistance as gradient = 
[image: image41.wmf]I
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          Hence, since the gradient of the graph is not constant from A to B, the resistance is 
          not constant. 
          From B to C, the gradient of the graph is constant and hence the resistance is
          constant. 

         From C to D the gradient of the graph is not constant, the resistance is not constant. 


	[1]

[1]

	
	(b) Let the speed of sound be V m/s
      Distance of A to wall = 3v m

      Distance of B to wall = 5v m


           5v – 3v = 600

                  2v = 600 

                    v = 300m/s
OR: 

v = 
[image: image42.wmf]2
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	(c) (i) Length of rod = speed x time
                                 = 330 x 0.045

                                 = 14.85 m

	[1]

[1]

	
	      (ii) Speed of sound in the rod = 
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	13.
	(a) Fraction of the mass that has decayed after 9 years = 1 - 
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	[1]
[1]

	
	(b) (i) Beta particles are present as the count rate dropped when a 5 mm sheet of 
          aluminium is placed between the radioactive source and the detector.  This is because 5 
          mm sheet of aluminium can stop beta particles.
           The fact that the count rate dropped when lead is placed between the radioactive 
           source and the detector  shows that gamma rays are present. This is because 2 cm 
           thick lead can absorb gamma rays.
Award 1 mark for explanation of penetrating power of aluminium and lead. See explanation in italics.

        
	[1]
[1]

[1]

	
	(ii) The count rate of 40 counts/ min is due to background radiation. 

	[1]


	
	(c) (i)  
As the aluminium foil passing through the detector becomes thicker, the amount of radiation reaching the detector decreases.

 This is because the thicker aluminium foil absorbs some of the radioactive particles emitted. 

As a result a signal is sent to the rollers to increase the pressure of the rollers and thereby adjusting the thickness of the foil to an appropriate value.

	[1]
[1]

	
	(c)(ii)
Z is most suitable for controlling the thickness of the aluminium foil as the longest half life amongst the three types of nuclides. 

This long half life means that the radioactive source would take a long time to decay. Thus it will not cause a rapid decrease in the amount of radiation reaching the detector . Hence it will not increase the pressure of the rollers unnecessarily even though the thickness of the aluminium foil remains the same. 
	[1]
[1]
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