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Paper 2

Section A
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t = 6.0 s

[1]

Displacement 
= ½ (15 x 6) + ½ ( -10 x 4)
[1]




= 45 – 20




= 25 m 


[1]

(a) From 0.0s to 6.0s: velocity decreasing at a constant rate / constant deceleration [1]

From 6.0s to 12.0s: in opposite direction OR negative velocity, velocity increasing at a constant rate / constant acceleration 






[1]

Time required = 8.0 s 

[2]
(Refer to blue line)
P 
= (gh 


= 136 00 x 10 x 0.760

[1]


= 103 360 Nm-2 




= 103 000 Pascal

[1]
(2 or 3 sf)


      PA 
= PB
       136 00 x 10 x 0.760
= (B x 10 x 0.660
[1] (M1 for wrong value from (a))



      (B
= 15 661 kgm-3 


= 15 700 kgm-3 
[1]


P = F / A

136 00 x 10 x (0.760+0.150)
= F / (20.0 x 10-4)

[1] 
F
= 247.5 N



= 248 N


[1] 

(M1 for wrong conversion of A)
​​​​​​​​​​​​​​​​​​​​​X will decrease as atmospheric pressure is constant 

 [1] 

(height of column remains) 

​​​​​​​​​​​​​​​​​​​​​X will increase as the air will exert pressure downwards and atmospheric pressure remains the same. 


[1]

The resistance of the wire varies linearly / proportionally / uniformly with temperature. [1]
Change in resistance for 100(C change in temperature 
= 2.70 – 2.10 




   





= 0.60 (
[1]


Change in temperature 
= 100 x (0.1 / 0.6)





= 16.7 (C


[1]

( = 
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    = 75.0 (C



[1]


    = (75.0 +273) K
    = 348 K



[1]

[image: image10.bmp]
Image about 4.0 to 4.4 cm from the front of mirror

[1]
Image drawn from 5 cm and 35 cm. Dotted lined used
[1]

2 correct rays drawn (with arrows and virtual rays)

[1]

With a convex mirror, the angle of incidence increases and hence angle of reflection is larger / Light rays further away from hole can be reflected to the eye .

[1]

Hence the length of rule that can be seen is longer.




[1]



25 cm

[1]
(required length = ½ (15) + ½ (50 – 15) = 25 cm)
(a) Pulse B, it is at a later time and of smaller amplitude. [1]
       (b) time taken = 7 x 0.5 x 10-3 s  = 3.5 x 10-3 s    [1]
               total distance = 2 x 60.9 = 121.8 cm

                                                      = 1.218 m
            [1]
              speed of sound  =  
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            [1]

                                         =  348 ms-1                                       [1]
(c) temperature : sound travels faster when temperature increases  [1]
      humidity: sound travels faster when humidity is higher   [1]

State only but no explanation – 1 mark to be given
A, chain A has more paper clips as iron is a stronger magnet when magnetised
[1]
(a) 
The 5th clip is further away from the magnet so the force of attraction is weaker.[1]

The weight of the clip is greater than the attractive force, so the clip will fall off.
[1]

Chain B










[1]

Being made of steel (a hard magnetic material), it retains its magnetism. 
[1]
Hence the clips are still attracted to each other.


When surrounding is bright the resistance of the LDR would be low.

[1]

Hence the potential difference across the LDR would be low and the potential difference across the buzzer would be high / with lower resistance, current through he buzzer will be higher. 
Thus the buzzer would be on. 



[1]

(b)
Rbuzzer  = V2 / P

    = 122 / 24


    = 6.0 (   [1]

V = IR

12 = I x (1.0 + 6.0)



= 1.714 A


= 1.7 A

[1]

[image: image11.png]



Vlamp
= IR



= 1.714 x 6.0



= 10.286 V



= 10 V

[1]
 8
(a) Quantity of heat needed to change a unit mass of a substance from solid state to liquid state without a temperature change and vice versa. [1]

(b)
(i)
                 heat gained by ice = heat lost by can and naphthalene     
                                             (mc∆θ + ml )ice       =  (mc∆θ)can  +    ( mc∆θ + ml )naphthalene   [1]

 m { (4200)(20) + 336000 } =( 0.4 x 900 x 80) + ( 0.5 x 2100 x 80 + 0.5 x 170000)  [1]
                                                     m (420000) = 28800 +169000

                                                     m (420000) = 197800           




                                        m = 0.4709…≈ 0.47 kg (2sf) or 0.471 kg (3sf)  [1]

(ii) No energy loss to surroundings.  [1]


OR No change in the mass of water/naphthalene. 

9
100% Efficiency refers to Power being conserved. [1] When voltage is decreased, current will be increased proportionately so that V*I is a constant. [1]

Section B

10
(a) Ep = mgh




= 0.03 x 10 x 0.2
[1]

= 0.06 J

[1]

 (b) Loss in Ep = Gain in Ek

0.06 = ½ (0.03) v2
[1]

v 
= 2 m/s
[1]
(M1 for wrong value from (a))

(c) i.
Power = work done / time




= 0.06 / 0.5


[1]


= 0.12 W


[1]
(M1 for wrong value from (a))

    ii.
Internal energy at C = 0.06 – 0.01


= 0.05J





     
 Ep = 
mgh 
= 0.05



0.03 x 10 x h 
= 0.05

[1]

h
= 0.167m

[1]

(M1 for wrong value from (a))


iii.
if mass is double , (a) potential energy would be doubled. 
[1]



(b) velocity at B would remain the same (2ms-1)


[1]

11
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e) Explain how a transformer is able to transmit electrical energy from its
primary coil to its secondary coil. [2]

12 Answer either one of the alternative parts

EITHER pivot

In the diagram, the gap between the

two halves of the spiit-ring magnet
commutator is so wide that a carbon pole —
brush can only touch one half of the
split-ring at any one time. This
protects the circuit. It also means
that sometimes the motor will not
start when switched on.

The coil is rotated by vertical forces

that act on side AB and side CD. current brush split-ring

The current causes a constant commutator
vertical force of 3.0 N on each side. lP"'l |
The coil is a rectangle where AB = | I

8.0 cmand BC = 6.0 cm.

a) State the direction of rotation of the coil shown in the diagram. [1]

b) Explain with the aid of labelled diagrams why
i) the carbon brush must not be allowed to touch both halves of the
split-ring at the same time, :

ii) sometimes the motor does not start when switched on, even when
? there is no friction [4]

c) ) Calculate the value of the maximum moment created on the coil.
i) Explain why the moment is a maximum when the coil is horizontal.
iii) Sketch a graph to suggest how the moment acting on the coil

varies with time as the coil rotates at constant speed. Label each
axis. Your graph should show one rotation of the coil.
(3]

10




(a) electrical energy to mechanical energy

[1]
According to (Fleming’s) left hand rule, a current carrying conductor placed in a magnetic field experiences a force. 



[1]

Thus the current in the coil results in a force that causes the coil to turn.
[1]
OR The interaction of the two magnetic fields due to the permanent magnet and the current in the coil resulted in an unequal magnetic field above the coil compared to the bottom of the coil. 


[1]

The stronger magnetic field below coil AB pushes upwards towards the weaker magnetic field above / the stronger magnetic field below coil AB pushes downwards towards the weaker magnetic field below.
[1]

When the coil turns pass the vertical axis, there is a change in the direction of the current in the coil, due to the commutator. 


[1]

The change in the direction of the current resulted in the change in the direction of the force on the coil. Hence the coil can continue to turn in the same direction.
[1]

Increase the emf / current flow



Increase the number of coils

Use stronger magnet


[2]

(b)  
When current flows, coil (AB) turn anticlockwise towards the vertical.

When the coil passes the vertical there is no change in the current flow direction   [1] (slip ring in contact with the same carbon brush), so there is 

no change in the direction of the force. Force on AB acts in the same direction (downwards) and the coil starts to rotate in opposite direction (clockwise).
      [1]

Coil will not rotate but instead oscillate / vibrate / stop moving about the vertical.   [1]

12. 
Either

An ideal transformer is one whose output power/energy is equal to the input power/energy OR

 the ratio of 
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, where the N is the number of primary (p) or (s) coils and V is the voltage across the primary or secondary circuit.

[1]
(If equation is used, terms must be defined)
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[1]
(OR Pp ( Ps using data from table)

P 
= IV

2.62
= I x 6.00
I 
= 0.4367

= 0.437 A

[1]

V 
= IR

7.64
= I x 35.0

I
= 0.2183


= 0.218 A

[1]

P
= IV


= 0.218 x 7.64

[1]

= 1.668


= 1.67 W

[1]
(a) 
Refer to diagram

Straight line




[1]

Coordinates show that gradient equals 2.
[1]
(Wrong graph, max 1m for straight line)
(b) 
State reason [1], state corresponding solution 
[1]

	Causes of power loss
	Design feature to reduce power loss

	Heating effect of the current in the copper wire of the coil.
	Thick copper wire of low resistance used.

	Heating effect of eddy currents induced in the iron core
	Iron core is laminated to reduced eddy currents and hence the heat they would produce.

	Energy is used in the process of magnetising the iron core and reversing this magnetisation.
	Iron core to be made of very soft iron

	Magnetic field of primary coil not linked perfectly with secondary coil
	Use special core design that winds both primary and secondary coil to a single stem core.


OR

12





    I1









    I2
(i)&(ii)
correct light rays – [1]    and    position /height of labelled image – [1]

(iii)
upright, real and diminished (smaller than object).








[1]

(b)(i)
angle of refraction, r = sin -1(sin 28(  / 1.52) = 18 (








[1]

(ii)
critical angle, c sin -1 ( 1/1.52) = 41.1 (











[1]

(iii)
some light rays are reflected back into the air.









[1]

(iv)
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