1. Isochoric, which is isovolumetric, since the volume is constant
2. Isobaric, since the pressure is constant.
3. Isothermal, since T is constant, meaning PV is constant according to PV=nRT. So, P and V are inversely proportional, making the graph look like how it is now.

4. 0J; isovolumetric processes do 0 work.

5. 1E5 J; isobaric, so pressure constant. First change the pressure and volume into appropriate units. 5 atm is about 5E6 Pa, and 400 and 200 liters are .4 and .2 m^3, respectively. Since W=P(change in V), W=5E6(.4-.2)=1E5 J.

6. -8E5 J. Same process as #5; 2 atm is about 2E6 Pa; 800L and 400L are .8 and .4 m^3, respectively. Since W=P(change in V), W=2E6(.8-.4)=8E5 J. Since the volume is decreasing, negative work is done, so the answer is -8E5 J.

7. 120000J. The work done is the area of the quadrilateral in the figure. Thus, W=(5-2)E6(.8-.4)=120000J

8. 120000J. The process is a cycle, so there’s no change in internal energy. Since (change in U)=Q-W, and W=120000J from #7, Q=120000J too.

9. .4; e=(Q(H)-Q(C))/(Q(H)), so e=(10000-6000)/10000=.4

10. 5500 J. e=(T(H)-T(C))/(T(H)) for carnot/ideal engines. So e=(600-270)/600=3.3/6=0.55. e=W/(Q(H)) as well, so W=0.55*10000=5500 J.

11. 10; COP=T(C)/(T(H)-T(C)) for refrigerators; so COP=300/(300-270)=10

12. 9; COP=T(H)/(T(H)-T(C)) for heat pumps; so COP=270/(300-270)=9

13. An irreversible heat engine, since the ideal efficiency (calculated by temperature) is greater than the real efficiency (calculated by heat)

14. A reversible heat engine, since the ideal efficiency and the actual efficiency are equal.

15. 2.5J/K; (change in S)=Q/T (T in Kelvins); so (change in S)=1000/(133+273), which is about 2.5 J/K
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