Preliminary Examination 2008
Sec 4E Physics
For all questions

· ½ mark awarded for stating relevant equations

· - ½ mark for wrong unit 

	Q.No.
	Answer
	M
	Remarks

	1
	(a)
	Fdownward = weight

              = mg

              = 80 kg x 10 ms-2 

              = 800 N
	
  ½

½ 
	½ mark for any step shown

Most recognized the eqn used.

	
	(b)
	After 3 s
	1
	Not 4s as constant terminal velocity could have occurred anytime after 3 s.

	
	(c)
	As speed increases,

he brushes past greater no. of air molecules per unit time

so air resistance increases.
	½

½ 
	

	
	(d)
	During first 4 s, force of air resistance increases,

but weight of diver remains constant,

hence net downward force decreases,

hence acceleration decreases.


	½

½ 

½ 

½
	

	
	(e)
	As he jumps from a greater height, 

his final speed just before hitting the ground is higher for the 2 m jump.

Assuming that the time taken for final speed to decrease to zero upon impact on ground for both jumps is the same,

since a = (final speed – initial speed) / time
the acceleration for the 2 m jump is greater,
Hence force of impact with ground for the 2 m jump is greater.


	½ 

½

½

½ 
	Not acc is higher!! It is either constant (g=10m/s2) or decreasing due to air resistance.
Anyway for small heights of 1 m &    2 m can assume air R is negligible & a=g=10m/s2 only.


	Q.No.
	Answer
	M
	Remarks

	2
	(a)
	200 N x 60 cm

= 12 000 Ncm (or 120 Nm)
	½

½ 
	

	
	(b)
	T x 0.05 = 120
       T     = 2 400 N
	1

1
	

	
	(c)
	Some of the force is used to overcome friction in the moving parts of the winch.

As the handle rotates from the vertical position, the perpendicular distance from the pivot is reduced,

thus the average moment and hence the average tension of the rope is reduced.
	½

½

½

½
	Not losses as heat energy as energy  ( force.

	
	(d)
	Since canoe moves with steady velocity,

net force = 0

so Ftrailer = 2 400 + 200
              = 2 600 N

Direction is opposite to the tension / applied force.
	½ 

½

½ 

½ 
	Allow for ecf.
Not clockwise / anticlockwise moment as these moments are not forces.


	Q.No.
	Answer
	M
	Remarks

	3
	(a)
	P at 1.5 km = 
[image: image1.wmf]r

gh

                = 1.1 kgm-3 x 10 ms-2 x 1 500 m

                   = 16 500 Pa
	½ 
½ 
	Since this is a pressure difference, it does not matter what the actual pressure at the bottom and top of the air-column are as they will cancel out after subtraction.

	
	(b)
	P at sea level = 101 000 Pa


[image: image2.wmf]\

P difference = 101 000 – 16 500

                       =   84 500 Pa
	½ 

½ 
	Allow for ecf.

	
	(c)
	P = F/A

F  = 84 500 x 480 

    = 4 060 000 N (to 3 sf)
	½ 

½ 
	Allow for ecf.

	
	(d)
	P1V1 = P2V2
101 000 x 2.4 = 84 500 x V2
V2 = 2.87 m3 (to 3 sf)
	½ 
½ 
	

	
	(e)
	Lower
As temperature decreases, 

average spacing between molecules decreases

volume contracts / decreases.
	1
½ 

½ 
	


	Q.No.
	Answer
	M
	Remarks

	4
	(a)
	
	Distance between the optical centre and the principal focus / focal point.
	1
	

	
	(b)
	(i)


	ray from top of object to image

correct position of lens.
	½ 

½
	- ½ mark if no arrows on rays

no mark if F not labeled

Many still do not understand basic ray diagrams & could not construct the diagram at all.

	
	
	(ii)
	ray parallel to principal axis from top of object to image

correct position of F clearly marked.
	½ 

½
	

	
	(c)
	
	2.0 cm
	1
	no mark if 

· not to 1 dp in cm

· unit incorrect / omitted

	
	(d)
	
	actual light rays pass through the image
which can be caught on a screen.
	½
½ 
	


	Q.No.
	Answer
	M
	Remarks

	5
	(a)
	
                                           45o
                                                 i
                      B     i            A
                            r   ½ 
                       1 

                             i
                       C    r   ½      D

	2
	- ½ mark if arrows omitted
no marks if refracted angle in prism is ≥ i
½ mark for at least 1 set of angles i=r clearly indicated at B & C.

	
	(b)
	total internal reflection
	1
	

	
	(c)
	sin c = 1/n
        = 1/ 2.4

        = 24.6o


	½

½ 
	

	
	(d)
	Prism does not have a silvered surface which can wear off.

A mirror arrangement takes up more space than the prism.
	1
	any one

	
	(e)
	At A, if i = 10o, then 2.4 = sin 10o /sin r
                              
[image: image3.wmf]\

  r  = 4.2 o
Hence at B,                 i  = 45o + 4.2 o
                                       = 49.2o
and at C                      i   = 90o – 49.2o
                                        = 40.8o 

Since both (i at B and C are > c


[image: image4.wmf]\

total internal reflection occurs (at both surfaces)
so ray can reflect back to lorry.
	½

½

½

½

½

½ 
	


	Q.No.
	Answer
	M
	Remarks

	6
	(a)
	
	Negative charges on rod repels electrons in metal can to earth through pipe.
	½ 
½ 
	

	
	(b)
	
	Pull rod out / Lower a positively charged rod into can

at a faster speed.
	½

½
	

	
	(c)
	
	No deflection 

as charges on copper rod will be earthed by the hand as copper is a conductor.
	1

½

½ 
	

	
	(d)
	(i)
	charge = current x time
	1
	No marks if quantities are not spelt out.

	
	
	(ii)
	Q = 0.020 x 0.006

    = 0. 000 12 C
	½ 

½ 
	


	Q.No.
	Answer
	M
	Remarks

	7
	(a)
	(I)
	0 A
	1
	Open switch ( air space between 12Ω and 4Ω resistance
Rair space >> R12Ω or R4Ω 

Hence V air space = Vbattery. 

	
	
	(ii)
	24 V
	1
	

	
	(b)
	(i)
	I = V/R

  = 24 V / 16 Ω
  = 1.5 A
	1

½

½ 
	

	
	
	(ii)
	V = 12/16 x 24

   = 18 V
	1

1
	

	
	
	(iii)
	V across R = 24 – 8 = 16 V


[image: image5.wmf]\

 R = 12/8 x 16

        = 24 Ω
	½ 

½ 

1
	


	Q.No.
	Answer
	M
	Remarks

	8
	






                        figure1      


                             figure 2


figure 3





                                      


figure 4


	1

1

1

1
	- ½ mark for each figure if arrows missing / in the wrong direction


	Q.No.
	Answer
	M
	Remarks

	9
	(a)
	
	Since the system uses the exhaust gases from the gas turbines, no additional burning of gas is required.

As the output temperature from the gas turbines (565 oC) is able to produce 70 kg of steam at high pressure per second to run the steam generators, more electrical power is produced.


	1

1
	

	
	(b)
	
	As they pass over the metal pipes,

heat is conducted through the pipes to the water.

Molecules at the heated end of the water pipe vibrate faster.

As they collide with neighbouring molecules they transfer the heat.
	1
½

½


	Q asked how heat is transferred frm hot gas to water (conduction through metal pipes) not within the gas or water ((convection).

	
	(c)
	(i)
	As gas passes through the gas turbine, its temperature decreases from 1 100 oC to       565 oC.

Hence the kinetic energy / speed / velocity of the molecules decreases, resulting in lower internal energy.
	½

½


	

	
	
	(ii)
	Latent heat energy is needed 

to break the bonds between the water molecules to produce steam. 

Gas molecules move further apart as bonds between liquid molecules are broken.

Hence more energy is needed to produce steam at higher pressure for the same volume of water in the pipes. 


	½

½

1


	

	
	(d)
	(i)
	P = Q/t  = ml/t

    = 2.3 X 106 J/kg x 70 kg / 1s

    = 161 X 106 W

    = 161 MW


	
  ½

½ 
	½ mark for any step shown

	
	
	(ii)
	P = 157 x 4 + 184 x 2

    = 996 MW


	½

½


	

	
	
	(iii)
	Output power =  996 MW


[image: image6.wmf]\

Input power = 996/48 x 100
                       = 2 075 MW (to 3sf)
	½

½
	


	Q.No.
	Answer
	M
	Remarks

	10
	(a)
	(I)
	As the rod moves, it cuts the magnetic field lines / magnetic flux linkage changes

producing / inducing a current.
	1

1
	

	
	
	(ii)
	From S to R

using Fleming’s RH rule
	1
	

	
	
	(iii)
	Magnetic field of current in PQ interacts with magnetic field

Causing PQ to move to left according to Fleming’s LH Rule.
	1

1
	

	
	(b)
	
	Direction of current induced in the loop is reversed because
using Fleming’s RH rule induced current flows from Q to P.
	1

1
	

	
	(c)
	
	No induced current

as the direction of the induced emf due to the rod on the left is opposite to the induced emf due to the rod on the right
hence current / emf induced cancels out.

	1

1

1
	


	Q.No.
	Answer
	M
	Remarks

	11
EITHER
	(a)
	(I)
	As temperature rises, resistance of thermistor drops
so current increases.

	1

1
	

	
	
	(ii)
	
[image: image7.wmf]8

12

8

+

 x 24
= 9.6 V
	1
1
	

	
	(b)
	(i)
	24 – 4
= 20V
	1

1
	

	
	
	(ii)
	R = V/I
    = 20/0.2

    = 100 Ω
	½ 
½ 
1
	Allow for ecf.

	
	(c)
	The fan motor will be switched on at a lower temperature as only a small current is required in the solenoid to switch on the relay switch.
The relay switch prevents the user from having direct contact with the 

higher current in fan motor circuit / branch.
	½ 

½ 

½ 

½
	


	Q.No.
	Answer
	M
	Remarks

	11

OR
	(a)
	
	Since P=VI, stepping up the voltage will reduce the current,
hence power loss due to current flowing in the cables will be reduced by the square of the reduction since P = I2R.
	1

1
	

	
	(b)
	
	Diagram with
· primary coil

· secondary coil

· soft iron core

· ac supply in primary

· output / resistor in secondary coil

clearly shown.

The changing magnetic flux

set up by the a.c. in the primary coil

induces an emf / current in the secondary coil.

The soft iron core concentrates / links the magnetic flux of the primary coil to the secondary coil.
	3

1

½

½ 

1
	- ½ mark for each part not clearly shown / marked.

	
	(c)
	(i)
	NP / NS = 24 / 600

             = 0.04
	½ 

½ 
	- ½ mark if answer in fractions

	
	
	(ii)
	NP / NS = 600 000 / 240

             = 2 500
	½ 

½ 
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