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59       12        N88/I/5

Summing forces in the direction of the slope:

(F = F – mg sin( = ma

(  F =  ma + mg sin(
Since Power = Fv:

P = v(ma + mg sin()

So the answer is (C).
60       17        N90/I/8


When the atoms are at their equilibrium spacing, the attractive force between them is zero. It kinda like a spring at its natural length - the internal force in the spring is zero. 

Therefore the work that needs to be done to separate them to infinity from their equilibrium state is the area under the graph for x = x2 to infinity i.e. A2 + A3. 

So the answer is (E)
61       21        J93/I/6
If the sphere has already reached terminal velocity, it will cease to accelerate. Since velocity doesn’t change, the KE doesn’t either. (= ½mv2) And the rate of loss in GPE = mg(h/(t. Since in 1 second, it falls through a height of v metres, then (h/(t = v.

So the answer is (A). So is there conservation of energy?


87        3        N79/II/25
If the heat that the sphere radiates is E J, then the heat energy at a distance of R metres away is E/4(R2 Jm-2, since all the points equidistant from the heat source form the surface of a sphere of radius R. So the heat at a distance of 2R metres away would be E/4((2R)2 Jm-2. Thus the intensity of the heat energy would have been quartered.

The answer is (C).

88       11        N92/I/25
The answer is (D). Thermal conduction is a totally independent process from convection, thus they do not affect each other. The answer in the TYS is wrong.

92        5        N76/II/37
Since temperature is a representation of the mean internal kinetic energy of a body, when the temperature is increased 1.5 times, so must the KE. 

Since ½ m vF2 = 1.5 x ½ m vI2, then vF = (1.5 vI. The answer is (C).

95       29       J85/I/22

Mass of 1 cm-3 of water = 0.001 kg

Molar Mass of water = 0.018 kg mol-1
No of moles in 1 cm-3 = 1/18

No of molecules = 1/18 x NA = 3 x 1022 

The answer is (C).  You don’t know how to find the rms speed of a liquid, and you certainly can’t find the diameter of a water molecule given the limited information. So just work on what you do know how to find. This question has got nothing to do with ideal gases. Sneaky, aren’t they?

104      10       N78/II/28
Work done by the gas is Pressure multiply by the change in Volume, not simply Volume. If volume remains constant, then there is no work done. If there is change in volume, then there MUST BE work done. Work done is positive when volume increases (outward displacement) since the force the gas exerts on its vessel is outwards. 

105      17
       J80/II/32
PV = RT  (  P = RT / V

dW = PdV 

Substitute P into equation:  dW = (RT / V) dV

Integrate wrt V:  W = [RT lnV]V,2V = RT[ln2V – lnV] = RTln2

The answer is (D).

106      25       J82/II/27
Rate of Heat Supplied = P = mc(T2 – T1)/t

Substitute T1 = 0K, T2 = T and c = aT3:

P = maT4/t  (  T = [P/ma]1/4 t1/4 = k t1/4 ( dT/dt = k/(4t3/4)

At t=0, gradient is infinity. As t increases, gradient decreases. So the answer is (C). B and C are similar but not quite the same. (as are D and E) The difference is in the initial gradient.

186      3        J80/II/19
If another 2000( resistor is added to XY, then the combined resistance of the two 2000( resistors is 1000( (2 resistors in parallel). Thus the combined resistance in the circuit has decreased from 5000( to 4000(. Since V = I1R1 = I2R2, I1/I2 = R2/R1 = 4/5. Therefore I2 = 1.25 I1. If the meter reading was 20, then the new meter reading must be 1.25 x 20 = 25. The answer is (C).

188      16
      J91/I/14


If an emf source is connected across Y and Z, then the series of two R resistors are in parallel with 5.0( resistor, and it is given that their combined resistance is 2.5(. 

Thus 1/2.5 = 1/(R + R) + 1/5  (  R = 2.5(

If the emf source is now connected across X and Y, then one of the R resistors is in parallel with the series of the other two resistors.


Thus 1/REQ​ = 1/(2.5 + 5.0) + 1/2.5  (  REQ = 1.9(

The answer is (C).
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