Solution for GCE O Level Pure Physics 2004 Nov Paper 2
Section A 

1(a) P’s line has a greater gradient/steeper than Q. Since gradient of distance-time graph = speed, P has greater than Q.

(b) speed = distance / time = 120 km / 90 minutes = 120 km/1.5 hour = 80 km/h

(c) 
[image: image1]
2(a) pressure in gas pipe is larger than atmospheric pressure
(b) pressure difference = h ( g = 0.03 m (1000 kg/m3) (10 N/kg) = 300 Pa

(c) (i) levels should have 30 mm height difference 
(ii) levels should have 60 mm height difference
3(a) at 8.4 m/s, the backward air resistance force = 320 N. Since the backward force = forward force acting on man, resultant force = 0 N. Since resultant force = mass x acceleration , acceleration = 0 m/s2. The man stop accelerating, thus mcaintaining at top/maximum  speed.  
(b) (i) KE = ½ m V2 = 0.5 x 60 kg x (8.4 m/s )2 = 2116.8 J = 2120 J (3 sig figures)
(ii) Loss in KE = gain in GPE 
2116.8 J = m g h = 60 kg x 10 N/kg x h 
h = 3.53 m 
4. (a) the sir molecules are moving constantly and randomly. The air molecules hit/collide with the smoke particles, causing the smoke particles to move randomly continuously. 
(b) the air molecules are moving at high speed randomly and continuously.

5(a)    






(c) (i) The refractive index of water is the ratio of light’s speed in vacuum to light’s speed in water.
(ii) n = c / v = 3.0 x 108 / 2.2 x 108 = 1.36
6. 
         (
(a) (ii)  The hand must go up down, four complete oscillation per second. Up and then down is considered one complete oscillation. 
(b) V = f ( 
0.8 m/s = 4.0 Hz (
( = 0.20 m 
(c) hand must move at 2 Hz . 
7. 
(a) (i) As the negatively charged rod is moved near the sphere, the electrons are repelled to the side further away from rod. This is is because electrons are negative in charge, and like charges repel. 

(b) 






(c) 




(d) plastic / rubber / wood 
8.  (a) the transformer at B is a step-down transformer . It is meant to reduce the voltage. 
(b) at high voltage, the current flowing in the transmission cable will be low. This will reduce the heat generated in the transmission cables. Reduce energy loss as heat. 
(ii) as the wire gets thicker , the cross sectional area,A, gets larger. Since resistance is inversely proportional to A, the resistance of wire decreases as the wire gets thicker. Heat generated = I2Rt , where I is current , R is resistance and t is time. Therefore, the heat loss is decreases when wire gets thicker. 
(c) (i)     
[image: image2.wmf]coil

 

sec.

in 

 

 turns

of

 

no.

coil

primary 

in 

 

 turns

of

 

no.

 = 
[image: image3.wmf]voltage

secondary 

ltage

primary vo



(ii)  Np / Ns = Vp / Vs ;    Np / 48 000 =    20 000 / 275 000 ; 
Np = 3490 turns (3 sig figures) 
Section B 
 9. (a) (i) When one part of the copper is heated, the free electrons gain energy and move at higher speed. The fast moving electrons move and collide with the copper molecules, making them vibrate faster. Energy is passed from the hotter region to the colder region this way. 
(ii) During boiling, (latent heat of vaporistaion) energy from copper is given to the alcohol. The alcohgo vapour moves in the pipe towards the cold water tank. During condensation, latent heat of vaporization(energy) is given off by the alcohol to the copper. 
(iii) Due to the high pressure difference, the alcohol vapour moves from the hot region to the cold region of the pipe quickly. 
(b) (i) Specific latent heat of vaporization is the amount of energy needed to change  one kg of the substance from liquid state to gaseous state with a change in temperature.
10.  (a) (i) 
1   0     OFF

0   1     ON
(ii) Thermistor
(b) (i) decreases       (ii) increases     (iii) increases     (iv) decreases 
(c) Q is used to adjust the critical temperature that the buzzer will sound. When resistance Q is increased, the buzzer will sound at a lower temperature. When Q’s resistance is reduced, the buzzer will sound at a higher temperature. 
(d) When P and Q are swopped, the buzzer will sound when the thermnistor temperature becomes too cold. When it is cold, the resistance of thermistor increases, the p.d. across thermistor increases, the p.d. across Q decreases, sending a “0” to the NOT gate , turning ON the buzzer. 
11a(i) if the carbon brush touches both split rings, there will be a short circuit. A high current will flow from the battery, through the carbon brushes and split ring , back into the battery. Little current would flow into the coil. The high current would damage the wire and battery.
(ii) If the carbon brush is just exactly between the 2 split rings, no current would flow in the circuit. Motor would not rotate. 
b(i) Moment of a force about a pivot is the multiplication of the force and the perpendicular distance from the force to the pivot. This is the turning effect of the force. 
(ii) moment = 2 x 3N  x 0.065 m = 0.39 Nm 
(iii) when the coil is horizontal, the perpendicaular distance from the centre of coil (pivot) to the force is the greatest, thus causing a maximum moment. 
 (iv) 









OR 

(a) beta particles have negative charge; gamma rays have no charge. Beta particles are deflected by electric field and magnetic field. Gamma rays are not deflected by electric and magnetic fields. 
beta have stronger ionizing power than gamma rays. Gamma rays have higher penetrating power than beta particles.
(b) (i) reason 1 : the blood takes time to flow from one arm to the other arm , so the radioactive count rates increases over time . reason 2 : due to the random nature of radioactive emissions, the radioactive rate fluctuates.
(ii) (40 + 36 + 38 + 40 ) / 4 = 38.5 
(iii) (144 000 / 38.5 ) x 2 cm3 = 7480 cm3   
(iv) 40 x ½ x ½ = 10 counts per min
(c) wear lead lined protection gloves and suit

Solution prepared by Mr Gui Eng Hong / Manjusri Secondary School 
Please kindly provide feedback to :

gui_eng_hong@moe.edu.sg
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