Anderson Secondary School Prelim Exam paper 2 2004
Section A

1ai.
Velocity = 20 m/s








[1]

1aii.
Acceleration = [-5 – ( +30) ] / (55 – 50)





[1]



         = - 35 / 5

                                 = 7.0 m/s2







[1]

1aiii.
Distance traveled
= ½ (u + v) t

= ½ (20 + 30 ) (35 – 25)




[1]

= 250 m






[1]

1b.
At t = 50s, the velocity of travel decreased at a constant rate;


[1]
 from 30 m/s to 0m/s where there was an instantaneous stop 


[1]
before the speed increased from 0 m/s to 5 m/s in the opposite direction, 
[1]
reaching the velocity of -5 m/s at t = 55 s.

thereafter, the velocity of travel remained constant at -5 m/s from 55s to 65 s.
[1]
2ai.
Upthrust on body = weight of fluid displaced by body

                                         = mass  x g

                                         =  volume x density x g

                                         = area x d x ( x g






[1]

Pressure 
     = Upthrust / area

                                         = area x d x ( x g / area
            Pressure                =  d x ( x g






[1]

2aii.
Force 

     = pressure x area

                                         = d x ( x g x area

                                         = d x area x ( x g






[1]

 
    

     = V x ( x g







[1]
2bi.
Upthrust F 
     = V ( g





     = 6.5 x 10-2 x 1.03 x 103 x 10




[1]

                                         =  670 N







[1]
2bii.
Assuming tension is more than zero,

F – Weight – tension = 0.






F – mg – T   = 0




[1]





670 – 6 x 10 = T





Tension        = 610 N




[1]
3.
Taking moments about the foot of the shovel,

Clockwise moment = anti clockwise moment


Moment arm           = 0.50 x tan 10
                                = 0.324 m





[1]

W x 0.324               = F x 1.00





[1]
20 x 0.324               = F

F 

        = 6.48 N






[1]
4a.
Energy generated per minute = 35 x 1000 x 60



[1]
                                                           =  2 100 000 J




[1]

4b.
Petrol used per minute 
= 3 / 10

                                                 
= 0.3 litres.


Energy supplied per minute    = 30 x 1 000 000 x 0.3





=  9 000 000 J




[1]

Efficiency 


= [2 100 000 / 9 000 000] x 100

                                                            = 23.3 %




[1]

5.
0°C     

– 28.0 cm
            Unknown T     - 32.2 cm


100°C              – 38.5 cm

  
 Unknown Temperature = (32.2 – 28) x 100 / (38.5 – 28)


[1]
                                                   = 40.0 °C                       



[1]
6a.


v     = f      λ
	


            

336 = 512 λ






[1]
               Wavelength, λ     = 336 / 512

                                           = 0.656 m






[1]

6b.
Velocity  = distance / time

336  = 3  / time







[1]

time         = 3  / 336

                =  0.00893 s







[1]

6c.
The vibrating loudspeaker collide with the adjacent layer of air,

 
the air layer expand and contract, transmitting the vibration horizontally


along the direction of wave travel;





[1]


layers after layers of air expand and contract, until they collide with the 


ear drum of Annmarie.






[1]

7a.
1.5 = sin 90° / sin A







[1]


Angle of incidence A = 41.8°






[1]

7b.
Maximum angle B = 90° – 41.8°





[1]

                                           = 48.2°  






[1]

7c.
The maximum angle for angle C is 90.0°




[1]
8a.
Node Y: Total current entering Y = 10 A

                          Total current leaving Y = I1 + 4 



  Total current entering = total current leaving 

10 = I1 + 4
                    



 I1 =  10 – 4 = 6.0 A



[1]

8b.
Vxz = 8 V, V= I2 R

                              8 = I ( 2 + 2)





[1]

                              I2 = 2.0 A






[1]

8c.
Node Z: 4 + I2 + IR = 
10 A : IR = 4.0 A.



[1]
            V = I R; 8 = 4 R ; R = 2.0 (





[1]
9a.
Diagram wire and current direction not clear:

Assume current in B is clockwise (south pole) because the pole facing it is south for circuit A.







[1]
9b.
Opening Circuit A is like removing a south pole magnet (pulling away); 

A North pole is induced at circuit B.  

Thus the needle deflects to the left.




[1]


9c.
Use an a.c power source in place of the d.c. battery.


[1]


10a.
Only Alpha particles and background radiation are present 

[1]
as the aluminium and lead barriers did not cause a difference in count rate signifying beta particles blocked (by aluminium) or Gamma rays blocked (by lead).








[1]

10b.
The background radiation comes from cosmic radiation like the sun;[1]

background count is 30.





[1]


 10c.
One precaution is to use lead shield 
OR use robotic device to handle source.


OR stay in the environment in as short a time as possible.

[1]
_________________________________END OF SECTION A _______________________

SECTION B.

11ai.
Yes,










[1]

by wearing a metallic conductor material, the charges can be easily discharged to the earth upon contact with surrounding earthed objects to prevent charge buildup.
[2]

11aii.
She should rub the pullover against the metallic body of the car to discharge as much charges as possible before the refueling process.






The charges will migrate to the large metallic body and only a small amount of charge will remain.  

Contact between the earth and the car allow for earthing of the charges to take place. 

[1]













[1]

11bi.
The metal casing allow for charges to travel to the surface of  the metal conductor casing 










[1]

where they may be removed through the earth wire.




[1]
11bii.
Using a step down transformer, the voltage is stepped down from 230 V to 30 V. [1]


Power (Primary coil)                            = Power (Secondary coil)

            Current (primary) x voltage (primary) = Current (Secondary) x voltage (secondary) 

Primary voltage / Secondary voltage = No. of primary coil . No. of secondary coil [1]

By using lesser number of coils for the output compared to the input in the ratio 30:230, the lower output voltage of 30 V is produced.




[1]

11biii.
The voltage is much lesser than the live voltage of 230 V.  Being the output from the transformer, they are not the conventional Live, Neutral and Earth cables.

[1]

12ai.
20°C.










[1]
12aii.
Specific latent heat of vaporization is greater.




[1]

12aiii.
Liquid.










[1]
12aiv.
Heat supplied to increase temperature from 20°C to 70°C = 6 x 60 x 100

                                                                                                         = 36 000 J

[1]

            Temperature increase = 70 – 20

                                               = 50 °C


Q = mc ΔӨ


36 000 = 0.6 c (50)








[1]

            c = 1200 J/kg°C








[1]

12bi.
New volume = (0.3 – 0.2) x 2.00

                                 = 0.20 m3






[1]

Old volume  = 0.3 x 2.0

                                 = 0.60 m3

PoldVold = PnewVnew

1.04 x 105 x 0.6 = Pnew x 0.2


 New Pressure = 3.12 x 105 Pa.





[1]
12bii.
A force was applied to move the lid a certain distance of 0.2 m, in the process the work done 









[1]

was converted to heat energy of the air , 

thus temperature of air increased. 





[1]
13A.

a.
electrons.








[1]

b.
To allow the electrons impinging on it to be removed.


[1]

c.
When the system is time – based, it means that the beam sweeps from left 

to right across the screen with constant speed in a given time known as the 

time base.








[1]
d.
On the line YY’ above point O.





[1]

e.
On the line XX’ to the left of point O.




[1]

f.
Plate B is positive relative to plate A.





[1]


Plate C is positive relative to plate D





[1]

g.










[1]

h.
Switch off the time base.  The potential difference across  C and D is zero.

The potential difference across the bulb is measured by the vertical distance from 

point O.









[1]













[1]
13B.

ai.
Your diagram should have a scale: 1 cm : x m for example.
Note the dotted portion of the line and the arrows shown.



13aii.
Virtual and magnified.






[2]


13aiii.
Magnifying glass.







[1]


13bi.

13bii.


Positive Charge




Relatively negative charge

13biii.
Beta rays.








[1]

13biv.
Travel at a high speed near the speed of light.



[1]
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