 
Theromo-fluids Coursework Assessment
1) A container of volume 3.0 x 10-3 m3 contains a gas at a pressure of 2.6 x 10 6 Nm-2 and a temperature of 27 degrees Celsius. Calculate (i) The number of moles of the gas(ii) The number of molecules of the gas(iii) The mass of one molecule of the gas 
(Mm = 32 x 10-3 kg)(iv) The mass of one molecule of the gas. (R= 8.31 J mol-1 k-1).                                                                            
                                                                                                                                 [10]

2) A glass bulb ‘A’ of volume 2.0 x 10-3 m3 is connected to a second bulb B of volume 1.0 x 10-3 m3 and the whole system is full of air at STP. If bulb ‘’A is heated to 473 k whilst ‘B’ remains constant at 273K, find the new pressure of the system.                   [10] 
3) A box of dimensions 0.5m by 0.4m by 0.3 m contains 4.0 x1024 molecules of a gas. The mass of each molecule is 1.0 x10-26 kg and each molecule has a velocity of 500m/s. Assume 1/3 of the molecules collide on each face. Find (i) The time between collisions on the (0.3mx 0.4m face of the box)(ii) The change in momentum on this face of a single gas molecule. (iii) The total force experienced on this face of the box. (iv) The pressure on this face of the box.                                                                                                       [10]

4) A fixed mass of gas, initially at 7 degrees Celsius and a pressure of 2.0 x105 Pa is    compressed isothermally to a third of its original volume, it is then allowed to expand adiabatically to its original volume. Calculate the final pressure of the system.    Take ᵧ =1.4               
                                                                                                                                            [5]
5) A gas is contained within a well lagged cylinder with a frictionless piston. 400J of heat are applied to cylinder allowing the gas to expand. If the work done in expansion is 250J, find the change in the internal energy of the gas. How is this accounted for?                               [5]
6. A Carnot engine has the same efficiency when working:
(a) between 100 K and 600 K and
(b) between 200 K and T K.
Calculate the temperature T of the source in case (b).                                                          [5]
7) Explain the concept of the ideal heat engine and how the second law of thermodynamics and how it applies to heat engines. Calculate the maximum efficiency of a heat engine which takes in heat to a source at 327 degrees Celsius and eject heat to a sink at 27 degrees Celsius.                                                                                                                                  
                                                                                                                                            [10]
8) Find the change  in entropy of 2.00kg of water when it is heated reversibly from 373K to 473 K. The specific heat capacity of water in this temperature range is 4.20 x 103 J kg-1 K-1.
                                                                                                                                               [5]

