Physics 260 Homework Assignment 7

Chapter 20

1 PSE6 20.P.021

a. Since the heat required to melt the given amount of ice at 0°C exceeds the
heat required to cool the temperature of the water to 0°C, the final temperature
of the system is 0°C.

b. Assume m grams of ice remains when the system reaches equilibrium, then
the amount of ice melt is (m;.. —m). We have

(mice - m)Lf - mwate'rcwate'r(ﬂ - OOC)

2 PSE6 20.P.024

a. The work done on the fluid is equal to the negative of the area under the curve,
W =—[PdV.

b. Since the process is reversed, the value you get for this part should be negative
of part (a).

3 PSEG6 20.P.030

a. Since its is a cyclic process, the internal energy is not changed. So Q = —W =
area of the triangle.

b. Negative of the value found in part (a).

4 PSE6 20.P.032

Eitp — Einta = —[(Eint.a — Eine.n) + (Bint.o — Eint.c) + (Bint.c — Eint B)]

From point D to point A, the process is isobaric. Energy leaves the system by
heat, so ()p4 is negative. Therefore,

Wpa=—Pp(Va—Vp)



and
Fint oA — Eine.p = Qpa+Wpa

The expression for the change in internal energy from point B to point C is similar
except there are energy entering the system by heat. So (Qg¢ is positive. We have

Wpe = —Pp(Ve — Vi)

and
Eiic — Ei.p = Qe+ Wae

From point C to point D, it undergoes isothermal process. T' is constant. So

Eint,D - Eint,C =0

5 PSE6 20.P.040

a. Law of conservation of energy tells us that AE;,; apc = AEin ac. From the
expression AE;,; apc = Qapc + Wapce we know that the amount of energy must
be added to the system is

Qapc = AEy apc — Wase

Wep = —PeAVep

The volume change from point C to point D is negative of the volume change from
point A to B. So AVep = AV and Py = 5P.. Hence,

1 1
Wep = 5PAAVAB = —5WAB

Since the gas is undergoing isovolumetric process from point B to point C, Wpe =
0. We have Wage = Wy + Wee = Wyp.

Qcpa = AEii.cpa —Wepa
Again, we have AE; cpa = AEica = —AEiyac. And Wepa = Wep.
d.
AEin.cp = AEinicpa — AEini pa

and
Qcp = AEiicp —Wep



6 PSE6 20.P.065

Assume the initial mass of ice is m;. Suppose energy goes in at a constant rate
©. From t = 0 to ¢t = 50min, the energy entered into the system goes to melt the
ice. The amount of energy enters the system in this time interval is

() = 50min x p =m;Ly (1)

At t = 50 min, all the ice melts. From 50min to 60min, the energy that enters
the system raises the temperature from 0°C to 2°C. So

() = 10min X p = (my, + m;)cAT (2)

Solve for m; from the two equations.



