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1. Verify whether 

dZ=(4xy+4y2) dx + (2x2+8xy) dy

is an exact differential or not. If exact find Z= Z(x,y)

2. Give an example, when dV=0 and yet dW ≠0
3. Is it possible to vary the pressure while energy and volume of a compressible substance are held constant?

4. Why is it not possible to use energy (u) and temperature (T) or volume (v) and density (ρ) as a set of thermodynamic properties to specify the state of a simple compressible substance.

5. Is the first law of thermodynamics applicable to irreversible processes?

6. Define the specific heat at constant volume and express it in terms of internal energy.

7. In a cycle the atmospheric air at 300K and 1 bar is compressed reversibly and adiabatically till the volume of the air reduces to 1/16 of the original value. Calculate the temperature and pressure of the air at the end of the compression and amount of work done in compressing the gas. Treat air as an ideal gas with γ=1.4 
8. What is polytropic process and how does it reduce to other known processes?

9. Compare and contrast the properties of a control mass and a control volume?
10.  The properties of a certain fluid are related as follows 

u=196 + 0.718 t

pv = 0.287 (t+273)


where  u is the specific internal energy (kJ/kg), t is in ºC, p is pressure (kN/m2) 
and v is specific volume (m3/kg). For this fluid, find Cv and Cp.

11. A mixture of gases expands at constant pressure from 1 MPa, 0.03 m3 to 0.06 m3 with 84 kJ positive heat transfer. There is no work other than that done on a piston. Find ▲E for the gaseous mixture.
12.  A fluid contained in a cylinder receives 150 kJ of mechanical energy by means of a paddle wheel, together with 50 kJ in the form of heat. At the same time, a piston in the cylinder moves in such a way that the pressure remains constant at           200 kN/m2 during the fluid expansion from 2 m3 to 5m3. What is the change in internal energy and in enthalpy?
