Preliminary Examination 2008
Sec 5N 5152/01
Science (Physics)
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Paper 2 
Section A
	1.(a)
	Volume = 3x4x5
              = 60 cm3

	B1

	(b)
	Density = mass/volume
             = 57/60

             = 0.95 g/ cm3

	M1

A1

	(c)
	Density of methylated spirit
	B1

	2.(a)
	A clock of such precision is used to obtain more accurate reading. A hand held stopwatch needs to be started and stopped by pressing a button. This manual operation introduces an error called the human reaction time error.
	B1

B1

	(b)
	(i) average velocity = total distance
                                    total time

                                = 1.00 m

                                     0.46s

                                = 2.17 m/s
	B1

	
	(ii) 

           v



                                                     0.46

B1- correctly labelled axes and time of 0.46s
B1- straight line with a positive grad. (constant acceleration)
	B1-axes 
B1-line

	
	(iii) distance travelled = 1.00m

       ½ x 0.46 x v = 1.00

                         v = 4.35 m/s


	M1

A1

	
	(iv) a = v – u

                t

         = 4.35 – 0
                0.46

         = 9.45 m/s2
	M1

A1

	3.(a)
	       a = v – u

                t

         =28 – 0
                10

         = 2.8 m/s2
	M1

A1

	(b) 
	F = ma
   = 1000 x 2.8

   = 2800 N
	M1
A1


	4.(a)
	Work done = force x distance
                   = 500 N x 6.0m

                   = 3000 J
	M1

A1



	(b)
	Workdone = force x distance
3000          = force x 20

force = 3000/20

         = 150N
	M1

A1

	5.(a)
	40oC
	B1

	(b)
	Over the section BC, the liquid is freezing. The conical flask and its content are still losing heat but the temperature remains constant because latent heat is released from the liquid as it changes state.
	B1
B1

	(c)
	10oC
	B1

	6.(a)
	
[image: image1.png]




	B1

B1

	(b)
	v = fλ
   = 4 x 2.0

   = 8 m/s
	M1
A1

	
	
	

	
	
	B1
B1

	7.(a)
	Medium B is the glass.
	B1

	(b) 
	α = 30o

	B1

	(c)
	Refractive index = sin i

                                sin r

1.5 = sin β

                          sin 30o
           β = 48.6o
	M1

A1

	8(a)
	1     =   1            +         1
R         2+3                4 + 1

1     =    1   +     1

R           5          5

     1  =    2
R        5

R = 5/2

= 2.5 Ω
	M1

A1

	(b) 
	I = V/R
  = 2/2.5

  = 0.8 A
	M1

A1

	(c)
	The current will flow from B to D  to 1 Ω resistor and then back to the battery. This is because wire BD has a smaller resistance as compared to the 3Ω resistor. Hence the potential difference at B is greater than the potential at D.
	B1

B1

	9. (a) 
	(i) 10.0A
(ii) 10.0A

(iii) 0A
	

	(b)
	Power = VI

            = 240 x 10

            = 2400 W

Electrical energy = power in kWh x time in hours

                            =  2400/1000 x 10

                            = 24 kWh

Cost of using electrical energy = 24 x 0.26

                                                  = $6.24


	B1

M1

A1

	
	
	

	
	
	


Section B (20 marks)
	1. (a)
	Radioactive is a spontaneous, random process of emission of particles or ray from the nuclei of  unstable element.
	B1
B1

	(b)


	 (i)

234              234              0

      Th                Pa   +      β       + energy    

  90                 91            -1


	 B1
B1

	
	(ii) 234
	B1

	
	(iii) 91
	B1

	
	(iv) no. of  half life = 72 /24

                               = 3

      mass of thorium remaining = 1.0 x ½ x ½ x ½ 

                                                  = 0.125 g

mass of thorium decayed away = 1- 0.125 = 0.875g
	B1
B1

	(c)
	Half life = 2 hr
(B1- for numerical value, B1 – for correct unit)

	B2

	2.(a)
	(i) potential difference across one element = 240/2
                                                                    = 120 V
	B1

	
	(ii) resistance, R= V/I
                          = 120/2

                          = 60 Ω
	M1

A1

	
	(iii) electrical energy = power x time
                                  = VIt

                                  = 120 x 2 x 1

                                  = 240 J
	M1

A1

	
	(iv) total energy used by the toaster in 2 minutes
                                  = 240 x 4 x 2 x 60

                                  = 115200 J
	M1

A1

	(b) 
	Total current drawn by the toaster = 4A
A suitable fuse is 5A fuse.
	B1

B1

	(c)
	
[image: image2]

	B1

	3.(a)
	Ns = Vs 
Np    Vp 

 Ns =  5000 x 12

                     240

      = 250 turns
	M1
A1

	(b)
	

240V






	B2

	(c)
	P = VI
36 = 12 x I

I = 36/12

  = 3 A
	M1
A1

	(d) 
	Input power = output power
 Vp x Ip = 36

        Ip = 36/240

            = 0.15A
	M1

A1

	(e)
	 Power may be lost in the following ways:

· heating effect of current in coils

· eddy currents which are currents induced in the iron core instead of the secondary coil

· energy lost when the magnetism in the iron core reverses each time the current changes direction.

· Some magnetic field lines from the primary coil are not linking up with the secondary coil.

(any two)
	B2
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