Other school Paper Prelim 2004 (P 2)

River Valley High School

1
(a)
 a = gradient AE = 50 / 12 = 4.2 ms-2

(b)
(i)
0
(ii)
-10 ms-2
(c) Let the time taken E to B be t
Gradient BE = 10

50 / t = 10

       t  = 0.20 s

(d) Greatest height reached = Area of triangle AEB

       =  ½ x (12 + 0.2) x 50 = 305 m

2
(a)
It is the distance from the principal focus to the lens centre.

(b) f = 175 + 10/2 = 180 mm
(c) Since the image and object lies on the same point,

the principal focus (F) must also be there.

This is because as light from object (which is at the principal focus) reaches the lens axis, it is refracted and must emerge parallel.

This light is reflected by the plane mirror and traveled back to the lens along the same path, is refracted by lens and made to converge on the same point. (F). Hence the image also lies there.

3
(a)(i)
A region where the pressure is higher than the normal pressure.


(ii)
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(b)
(i)
Difference in time when sound travels ( 2 x 204 ) m is




= 6.8 – 5.6 = 1.2 s




Speed of sound =  s / d = (2 x 204) / 1.2 = 340 ms-1
(ii) Let the distance of cliff from X be x
Distance sound travel during 5.6 s= 2 x 


2 x = speed x time 


2 x = 340 x 5.6 


 x   = 952 m
4
(a)
The highly negative charged clouds induce positive charges on top of 



of helium balloon (as unlike charges attract).



During this same time, the air between clouds and balloon is being

‘electrified’ by the highly charged clouds i.e the air molecules are being ionized. 

Streams of positive and negative charged air ions move to the cloud and balloon respectively, breaking down the insulating medium of air (and made this layer of air conducting)



The negative charges from cloud then move to the top of balloon through 



the highly conducting wire leading to the ground and away from the 



footballers.

(b) The dust and ash become negatively charged after passing through the

negatively charge fine wires by contact. The hot gases being lighter, flows

through the fine wires.

As unlike charges attract, the negatively charged ash and dust are attracted to the positively charged plate and are deposited there.

The hot gases are being allowed to flow up.

5
(a)
(i)
Lowest heating power means current flowing through heating 




elements is least i.e combined resistance must be largest




hence, heating elements should be connected in series.



         B                      A
     L




        C                       D             N


(ii)
To give the highest heating power, current should be Largest
.




Combined resistance should be least i.e connect them in parallel
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(b)
For (a)(i)
Pdissipated =  V2/ R = (240 x 240) / (100 + 50) = 384 W




For (a)(ii)
R = (100 x 50) / 150 = 33.3 (





Pdissipated =  V2/ R  = (240 x 240 ) / 33.3  = 1728 W












= 1730 W
6
(a)
(i)
Tape is magnetised by a magnetic field above it.

(ii) As the magnetic field at the end of recording head above the tape is changing (due to an alternating current in the coils) the magnetic materials inside the tape are also magnetized in opposite directions.

(iii) Longer section of the tape will be magnetized in the same direction while another (longer) section is being magnetized in the opposite direction.

(b)
(i)
To ensure that the magnetic materials on the tape is magnetized

permanently (so that its information can also be permanently stored.)

(ii) A high frequency a.c results in a highly changing magnetic field 

above a magnetised tape. 

This will distort and randomize the arrangement of the magnetic materials resulting in a permanent loss of magnetism/information.
7
(a)
As switch is closed, a current flows through rod from A to B.



The current along AB will produce a magnetic field which will interacts with



the permanent magnetic field.

This produces an unbalanced force (i.e the magnetic fields adds up on the left of rod and subtracts off on the right of rod.)

Hence there is a net force pushing the rod) to the RIGHT.

(Merely stating Fleming’s Left Hand Rule only earn 1 mark)


(b)
(i)
Movement of rod is stronger and to the right. 

(stronger magnetic field by current)

(ii) Movement of rod is stronger and to the right.

- lesser air resistance against rod (or lesser metal resistance - larger 

  current)

(c) Either reversing the flow of current or reverse the direction of the permanent magnetic field.

8
(a)
no effect/ does not absorb radiation (count rate appears higher as 




radioactivity emission is random and spontaneous in nature.)

(b) It will completely absorbed the radiation.

(c) Source X seems to be emitting gamma radiation as the intensity of radiation appears to be still rather high after passing through 

10 mm of lead. It appears that only the low intensity gamma rays are absorbed but most of the gamma can penetrate easily through the lead.

Source Y is emitting alpha radiation as the radiation appears to be completely stopped/absorbed by thin paper.

Source Z is emitting only beta radiation as most of the beta particles are 

stopped/absorbed by the aluminium sheet. Only some of the more energetic beta particles appear to pass through the thin aluminium but they are completely absorbed by the thin lead sheet.

(d) Due to background activity.

(e) So that the radiation especially alpha particles can easily pass through and

not affecting the investigation.

Section B

9
(i)
Let the speed of the vehicle at X be v.



Using the Principle of Conservation of Energy,

Ek gained = loss in Ep


½ x m x v2  = mgh




v       =√ 2gh  = √ 2 x 10 x 10 = 14.1 m/s



   Air resistance


(ii)







        forward friction




        Weight


(iii)
Gravitational potential energy (at A) to Kinetic & Potential energy along AX



to kinetic energy (at X) and to sound & thermal energy (from work done 



against water resistance) at C.

(b)
Let the expected speed at C be v1


work done by the retarding force = Fs = 20 x 50 = 1000 J



hence Ek at X = Ep – 1000 = (100 x10 x 10) – 1000 = 9000  J



½ x 100 x v12       = 9000(


 
       v1       = 13.4 m/s
10
(a)
(i)
Atmospheric pressure = 89 – 13 = 76 cmHg
(ii) The weight of the air (atmosphere) pressing on the surface of 

the earth.

(iii) Pair =  
11 + 76 = 87 cmHg

(b)
(i)&(ii)
The product of the p and V values gives approximately constant 




result (that proves that Boyle’s Law is valid for the experiment)



or  pV = constant

(d) Let the length at which plunger moves be y

Since the gas inside popgun obeys Ohm’s Law  ( i.e constant mass and temperature is constant)


p1V1 = p2V2

1.0 x 105 x 40 =  5 x 105 x y     (Volume ( length at constant Area)



y      =  8.0 cm

Hence the plunger must moves (40 – 8 ) = 32 cm 

11
(a)
As the small coil moves from A towards the U-shaped magnet, there is



no magnetic field lines linking it, hence there is no induced emf in the coil.



As the coil links up with the outer magnetic field lines (on the left), it has 



an induced emf inside the coil. (The upper coil has a ‘N’ to repel the N of 



magnet; and the bottom coil has a ‘S’ to repel the S of magnet.)

As it moves nearer to the centre, the magnetic field lines inside coil increases from zero to maximum. The induced emf increases.



As the coil moves out of magnet, the magnetic field lines decreases from

maximum to zero. Hence there is a changing magnetic field in the opposite

direction and the induced emf is now reversed.

























Distance

(b)
As the string vibrates, it is cutting the magnetic field lines in both directions, an (alternating) induced emf is produced in the coil.


This induced emf produced a p.d across the terminals and an electrical current (signal) flows through the outer circuit.

11B
(a)
From t = 0 to 3 min, the temperature of water rises steadily from 

room temperature of 200C to 1000C as energy s supply by the heater

at a constant rate.

After 3 min, the water reaches its boiling point at 1000C, 

the temperature stops rising as energy (latent heat of vapourisation) is supplied to change boiling water to steam.

(b) From the mass-time graph, 

At t = 3 min to t = 10 min, (620 – 440) g of boiling water is boiled off

Specific latent heat of vapourisation = P x t / m =  1000 x (7 x 60) / 180






    =  2330 J/g
(c) The value obtained is higher than the true value.

The actual mass of water that boils off is should be more if there is no condensation.

Since  , lv (  1/ m   at constant E

If m is larger, then  lv  should be smaller

(d) heat exchange with the surrounding is not included in the calculation.

(e) Internal energy (potential energy increases – larger spacing between molecules, KE of liquid molecules remain constant, liquid molecules slide over one another. Weaker intermolecular forces between molecules due to increase spacing, this allows liquid molecules to escape.
Pressure
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