HW Set X— page 1 of 7
PHYSICS 1401 (1) homework solutions

20-26 Determine the average value of the translational kinetic energy of the molecules
of anideal gas at

(@) 0.00°Cand

(b) 100°C.
What is the trandational kinetic energy per mole of an ideal gas at

(c) 0.00°Cand

(d) 100°C?
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20-38
() Ten particles are moving with the following speeds: four at 200 m/s, two at
500m/s, and four at 600 m/s. Calculate their average and root-mean-square
speeds. 1S Vims > Vavg?
(b) Make up your own speed distribution for the 10 particles and show that Vims ? Vavg
for your distribution.
(¢) Under what condition (if any) does Vims= Vaug?
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{a) The average and rms speeds are as follows;
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From these results, we sce Lhal Vo = Vavg -

{b} Ome may cheek the valldity of the nequallly thay = v Tor any speed distribution. For example,
we conslder a sat of ten particles divided into two groupe of five particles each, with the first group
of particles moving at peed vy and the second group &6 1 where both 1) and ve are positive-valued
{tee the definition of speed). In this case, vey = (1y + v3) /2 and
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T show this must be greater than (or equal 1o) ey we examine the differonee in the squares of
thir quantities
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()} As one can infer from our manigilation in the previous part, we will obtain veme = Vg iF all speeds
are Che sarme (1 0y = v o the provious parl).
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20-48 One mole of an ideal diatomic gas

goes from ato c along the diagonal path in *‘E 5.0 g 4
Fig. 20-23 . During the transition, Z
(a) what isthe changeininternal energy =
of the gas, and 220
(b) how much energy is added to the % ¢
gas as heat? =
(c) How much heat isrequired if the 2.0 4.0
gas goes from ato ¢ along the indi- Volume (m?)
rect path abc?
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21-7
(@) What isthe entropy change of a 12.0 g ice cube that melts completely in a bucket
of water whose temperature is just above the freezing point of water?
(b) What is the entropy change of a’5.00 g spoonful of water that evaporates com-
pletely on a hot plate whose temperature is slightly above the boiling point of wa-
ter?
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21-16 An 8.0 gice cube at -10°C is put into a Thermos flask containing 100 cm?® of water
at 20°C. By how much has the entropy of the cube—water system changed when a final
equilibrium state is reached? The specific heat of ice is 2220 Jkg-K.
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21-29 One mole of an ideal monatomic gas

is taken through the cycle shown in Fig. 21-
27 . Assumethat p = 2p,, V = 2V0, po = o > ey,
1.01 10° Pa, and Vo = 0.0225 m°. Calculate 1
(a) thework done during the cycle, o
(b) the energy added as heat during 5
stroke abc, and %
() the efficiency of the cycle. = VoPe < e
(d) What isthe efficiency of a Carnot
engine operating between the high-
est and lowest temperatures that oc-
cur in the cycle? How does this
compare to the efficiency calculated Volume
in(c)?
21-2§
—=| Va = @) W= awa
| ] £ "d“hhk
[ ] = ®ypo=aVe 1fs
* , W= (pye) (V=Vo)
;é: & ¥ ] \,-J = h,"y',.p
& Vn-l‘?ng -« o -1- W :{1.g|x}ﬂ5 E‘H: oLt n‘)
W= 2275 Jouls
T Volome

() Todel heat ddid G, = Qu *+ @y
1 gb & so-velume . By = " Cy (T—Ta)
. be 1 1% b e Gu. = ™ Cp ET,:_— T.,.‘)

S FU =mnET i Then deubla PH!.-M [Volume Euu{':l Ry o

Awalile TE-.'r E T: = 11;.._

p And dnﬂb‘ﬂ'\r i Lamad € pressa— {uqﬂ as ia

b—c mivst .J.llu.fdh "-‘E-d:l' o e
Te2Ta=4%

i
{1_]",.44-) +5(E- J!-)]
T i\ T

q

<Y, [%{1*13 ; ;(4_1)]

%
I:|-‘;}i‘li".-‘:' W [ z + 5 i
©es X . ¥, =3 = osy
| =4 a
@ s = 1= 2 =1= L =0.75
¢ (mech Eﬂr-j#'f

‘J . By =% (2273) ¢ 14 Qoo Teulss

a-+b

Than




HW Set X— page 7 of 7
PHYSICS 1401 (1) homework solutions

21-40 The motor in arefrigerator has a power of 200 W. If the freezing compartment is
at 270 K and the outside air is at 300 K, and assuming the efficiency of a Carnot
refrigerator, what is the maximum amount of energy that can be extracted as heat
from the freezing compartment in 10.0 min?
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