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INSTRUCTIONS: Answer Question ONE and any other TWO questions.

QUESTION ONE (30 MARKYS)

a) A system receives 125 kJ of energy while the wankedby the system is to the surroundings
is 94 1d. Find the change in internal energy 3 Marks)

b) A chemical reaction leads to expansion of a gas f6d8 L to 12.6 L at constant pressure of
1.2 atm- Find the work done by the gas to the sumdongs (4 Marks)

c) If 2000 J of heat are added to 200 mL of ethanehgity ) = 789 Kg/ni 1 initially at I(PC,
calculate the final temperature of the sample gihan the specific hest capacity of ethanol is
2440J/kg/K (5 Marks)

d) is there enough heat in 100 tof water at 2%C to completely melt 50g of ice a?@? (Heat
of fusion of ice = 334 KJeKg§and the Specific heat capacity of water =4200Xkgw your
working (5 Marks)
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e) A mole of hydrogen molecules, each of mass 3.3% k@, is contained in a cylinder of volume
0.050 ni. The molecules have an root mean square speedDah&. Calculate the pressure
of the gas. (Avogadro constant NA = 6.0 »X>1fol) (4 Marks)

f) The filament of a 75 W light bulb may be consideasda black body radiating into a black
enclosure at AT The filament diameter is 0.10 mm and length isn& considering the
radiation, determine the filament temperature (4 Marks)

g) A long pipe of 0.6 m outside diameter is buriecearth with axis at a depth of 1.8 m. the
surface temperature of pipe and earth af€3nd 28C respectively. Calculate the heat loss
from the pipe per unit length. The conductivityeairth is 0.51W/Mk. (5 Marks)

QUESTION TWO (20 MARKYS)

a) A mild steel tank of wall thickness 10 mm contaivater at 96C. The thermal conductivity
of mild steel is 50 W/RC, and the heat transfer coefficient for inside antside of the tank
area are 2800 and 11 WI@) respectively. If the atmospheric temperatu2®€, calculate:

i.  The rate of heat loss permf the tank surface area (8 Marks)
ii.  The temperature of the outside surface tank Mdrks)

b) Two large parallel planes with emissivities of @3l 0.5 are maintained at temperatures of
527°C and 129C respectively. A radiation shield having emis$@gtof 0.05 on both sides is
placed between them. Calculate;

I.  Heat transfer rate between them without shield (4 Marks)

ii.  Heat transfer rate between them with shield Médks)

QUESTION THREE (20 MARKYS)
a) Find the quantity of heat required to heat 1 Kgvafer at 46C to steam at 36C (AHv =2260

KJ*Kg-1; specific heat capacity of water is 4209Mk specific heat capacity of ice is
2100J/kg/K) (8 Marks)
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b) An ideal gas is compressed adiabatically so tlsavalume becomes 30% Of the original
volume. If the molar heat capacity at constant raus 12J/mol/K. Find the ratio of the initial
to final pressure (7 Marks)

c) A block of copper of mass 800 g at 473K is immeligatielting ice find the quantity of water
formed given that latent heat of fusion of ice 2XaBKg’ (5 Marks)

QUESTION FOUR (20 MARKYS)

a) A gas occupies a volume of 12 tat pressure of 1.8 atmospheres at temperatur@0sf. 3f
the molar mass of the gas is 32g, Calculate (1 #0h325N/m, molar gas volume at STP
22400cm)

I.  The number of moles of the gas (3 Marks)
ii.  Root mean square speed of the molecules (59y1ark
iii.  The average translational kinetic energy of the gas (3 Marks)

b) At atemperature of 200 K, the volume of 1.5 malegas in a cylinder with a smoothly fitting
piston is 0.0024 fh The cylinder is heated while allowing the gagxpand at a pressure of
2.4 atm. Calculate

i.  The volume of the gas at a temperature of 300 k (3 Marks)
ii.  Work done by the gas (2 Marks)
iii.  The change in internal energy of the gas giventti@mmolar heat capacity at constant
pressure is 48.2J/mol/K (2 Marks)
iv.  Total heat energy absorbed by the gas (2 Marks
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