PROBLEM 1

Let & be the height of the water column added to the right side
of the U—tube. Then when equilibrium is reached, the situation
is as shown in the sketch at right. Now consider two points, A
and B shown in the sketch, at the level of the water—mercury
interface. By Pascal’s Principle, the absolute pressure at B is
the same as that at A. But,

----- Mercury

PA =P0+pwgh+pHggh2 and
Pz=F, +pwg(h1 +h+h2).

Thus, from P4 = Py, phy + poh+ pohs = poh + prgh , OF

Iy = [pHg -1}@ - (13.6-1)(1.00 cm) = :

w

PROBLEM 2

Problem set with

b)

c)

A 1.00-kg iron cube is taken from a forge at 900°C and dropped into 4.00 kg of water at 10.0°C.
Assuming that no energy is lost by heat to the surroundings, determine

a) final temperature of the system. (7p)
b) the change of the volume of the iron cube as result of its temperature change . Gp)
c) the power radiated by the iron cube just before it was dropped into the water, and after the final
temperature was established. (Bp)

Crety, (T =T + ¢y oy o (T; = T,) =0

448(1)(T -900) +4186(4)(T -10)=0

448T —(900)(448)+4186(4)T —(4186)(4)(10)=0
171927 -2077600 =0

T = 570640 _ 33.192=33.2°C
17192
Qwon = 7830kg/m’=> p = moyIt. ke 0.0001277m’*

AV =yATV, =3aATV =3(11x10°)(900 - 33.2) = 2.8604 - 10> AV =3.6526x10-m?

P=eo0 AT =(1)(5.67) x 10°W/(K*'m’) (6)(0.0025359)(1173)*= 1633.25W
(we get area from taking cubic root of volume (that is the length of the side) squaring it, and
multiplying by 6)



PROBLEM 3
(a)

(b)

(c)

(d)

(e)

®

See the diagram at the right.

PV} = PV
3PV} = PVL
Ve =(37)v = (37" )v; =2.19v,

Ve =2.19(4.00L1) =[8.77 L]

PBVB = TZRTB = 3P,Vl = 37/1RT;

Ty = 3T; = 3(300 K) =
After one whole cycle, Ty =T; = .

In AB, Qup = nCyAV = n(%R)(ﬂ,» -T;) = (5.00nRT;

Qgpc =0 as this process is adiabatic

PV = nRTe = P{2.19V;) =(2.19nuRT;

SO Te =2.19T;

Qcy = nCpAT = n(%R) (T, -2.19T;) =(-4.17)nRT;

For the whole cycle,
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FIG. P21.29

Qusca =Qup + Qpe +Qcy =(5.00 -4.17)nRT, =(0.829)nRT,

(AE int)ABCA =0=0Qupca *Wagca

Wasca = -Quapca = -(0.829)nRT; = -(0.829)P,V;

Wagca = -(0.829)(1.013 x 10° Pa)(4.00x 107 m’) =

Cp=9/2R Cv=7/2R
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PROBLEM 5

The efficiency is
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