ChemE 2200 - Physical Chemistry Il for Engineers
Quiz 5 - February 26, 2025

Name: Solution

(A) The gas expands against a constant external pressure of 1.0 atm. Use the equation for work.

Wy, = —P AV = —(1.0 atm)(44.8 L —22.4 L) = —22.4 L -atm 2-&01 k]

=-2.26 kJ

(B) Because the volume does not change, w,_,, = 0.

(C) Because the path is isothermal, AU, ,, =0. Thus w, ,; =—(,_,,.

Q3 =—Wz_; =—nRT In\\;—1 =—(1.0 mol)(8.314 J/(K-mol))(273 K) In% =-1.57kJ

3
W, ,; =+1.57 kJ

(D) The net work is for the cycle is the sum of the paths.

Weyele = Wiy +Wp 3+ W,y =—2.27+0+1.57 =-0.70 kJ

(E) AU, =0 for the cycle because internal energy is a state function. Thus Uoycle = ~Weyele = 7070 kJ.

cycle

This reversible cycle converts 0.70 kJ of heat into 0.70 kJ of work.

cycle
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