
Phy 202: Heat and Thermodynamics February, 6, 2012

Assignment 2: Heat And First Law of Thermodynamics

Q.1 An object of mass 6.50 kg falls through a height of 50.0 m and, by means of a

mechanical linkage, rotates a paddle wheel that stirs 520 g of water. The water is initially

at 150 C. What is the maximum possible temperature rise?

Q.2 An air compressor takes air at 18.00 C and 1.00 atm pressure and delivers compressed

air at 2.30 atm pressure. The compressor operates at 230 W of useful power. Assume that

the compressor operates adiabatically.

(a) Find the temperature of compressed air.

(b) How much compressed air, in liters, is delivered each second?

Q.3(a) How much heat is required to raise the temperature of 1000 grams of nitrogen from

−20 0C to 100 0C at constant pressure?

(b) How much has the internal energy of the nitrogen increased?

(c) How much external work was done?

(d) How much heat is required if the volume is kept constant? Take the specific heat at

constant volume cv = 5 cal/mole.0C and R = 2 cal/mole.0C.

Q.4 A quantity of ideal gas occupies an initial volume V0 at a pressure P0 and a temperature

T0. It expands to volume V1,

(a) at constant pressure,

(b) at constant temperature,

(c) adiabatically.

Graph each case on a PV diagram. In which case is Q greatest? Least? In which case is

W greatest? Least? In which case is ∆Eint greatest? Least?

Q.5 When a system is taken from state i to state f along the path iaf as shown in Fig, it

is found that Q = 50 J and W = −20 J. Along the path ibf , Q = 36 J.
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(a) What is W along the path ibf?

(b) If W = +13 J for the curved return path fi, what is Q for this path?

(c) Take Eint, i = 10 J. What is Eint, f?

(d) If Eint, b = 22 J, find Q for the process ib and process bf .
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