3.

% The lowest possible temperature in outer space is 2.7 K.
"L IS the root-mean-square speed of hydrogen molecules at this
Perature? (Use Table 20-1.)

T=- 273 K
3IRT
Vrms = _‘Jr

‘Ef‘ kadrOSCA n:- 28/"\0‘0. = 0.002 Kb/h\o‘g

po—

Ve = V'ﬁx%.%lxl’? R
0.002 -

- Calculate the root-mean-square speed of helium atoms at
K. The molar mass of helium is 4.00 g/mol.

'FB\' "\Q‘t\m\ M:- 4 3/"""'—: 0'004 ‘%/NJQ_
"\Tr = Vvsxg.ﬂxlOO; - I—aq Q6 N/s*(
" 0.004 < —




3.
I, What is the average translational kinetic energy ol nitroge
molccules at 1600 K,  injoules - . - - b

K = SRT o3 (1aea6”) (o)
> 2

_ 2
3.3 x\0 J

1

40.
What is the internal cnergy of 1.0 mol of an ideal mon-
qonmic gas at 273 K?

3 RT - 3.l x83x 33

E&r\{'

Wﬁ@ E‘AP < k’



4,

Lot 20.9 J of heat be added to a particular ideal gas. As a
coslt. its volume changes from 50.0 cm? to 100 cm? while the
prossure remains constant at 1.00 atm. (a) By how much did the
internal energy of the gas change? If the quantity of gas present is

2,00 X 10 mol. find the molar specific heat at (b) constant

)

pre e and (€) constant volume.

a) R-+209 7

VC‘— 500\\3 —_— V‘F -_|DO C.nr\3

P; ‘a}m - Const

AE‘,M, - Q_W < 20.9 - P AV

- 20.9 — (I,ol xlos) (IOOxlﬁé«;ﬁ 5Oxl56>
. 20.9- 5.1 = |1587

but ;
— DAV

w R
> G- @-R__ 209« 33

[.o\x (D x (‘SOxl(S‘)




=2 (a) One liter of gas with y = 1.3 is at 273 K andl 1.0 aun
pressure. It is suddenly compressed (adiabatically) to halt its
original volume. Find its final pressure and temperature. (b) The
gas is now cooled back to 273 K at constant pressurc. What is its
final volume?

Q) Adiabatic ‘?m Cess \],‘ = \!E)t
A
\

R (%) NE

TV LT *’(vv'j T

TA-

> T =T (

'Y\[zl) _ 273, 123 o [336K]|

b
) P?, \IL =N RTJ.
N N
| mb“- restert adiabaric
o Bow B Comnd P T et
= Ne | T B
V3 - T} .o ‘ “ '
= V3 = \J '—.E_ V3 V!.




Figure 19-25 shows a cycle undergone by 1.00 mol of
a

n 1deal monatomic gas. For 1 — 2, what are (a) heat Q, (b)
the change in internal energy
AE;,, and (c) the work done

W? For 2 — 3, what are (d) Q,
(e) AE;,, and (f) W? For T,= 600K
3 — 1, what are (g) Q, (h) g
AE;,, and (i) W? For the full
cycle, what are (j) Q, (k)
AE;,, and (1) W? The initial
pressure at point 1 is 1.00 atm 1 3
(= 1.013 X 10° Pa). What are T,=300K Ty=455K
the (m) volume and (n) pres-
sure at point 2 and the (o) vol-
ume and (p) pressure at point Volume
37 ssm Fig. 19-25 Problem 59.

Adiabatic

Pressure

- ] \urheh‘fc)
m ‘__§ Q. <|$0VO
&) &__ nC &7 = | x -?-_x 3.3 x (600—300): ‘3-‘7403-,

D BB nC AT = Q= 37403

C) W=20
Rr a3, (adiabah)

& Q=0 |
-\8\0J
€ AEimt= NCVAT = A=x %x £.31x k“'ss‘éoé:‘:.

F) W= - AE]A{" =+ \9\01’]

1Sobbaric - —
Fe 2510 ( ) 5 23« @0_459;\_ 3220) s

d R=n G aT = '*3

- (14303
D) BEws NGAT = Jx 3320 (300-455) =

: Eop =|— 12
D) W= Q- AEut =|- 12907 |




. A sample of ideal gas expands from an initial pressure and
volume of 32 atm and 1.0 L to a final volume of 4.0 1.. The initial
temperature of the gas is 300 K. What are the final pressure and
temperature of the gas and how much work is done by the gas
during the expansion, if the expansion is (a) isothermal. (b) adia-
batic and the gas is monatomic, and (¢) adiabatic and the gas is
diatomic?

P‘: = 31@*& — ?'F -
T[ T 30‘0'( T{ - ?
Q) ISCH\Q,PMQ.‘ ?(‘o LSS '-‘F = Tf_ = 300K
> BV oo B RY 32x( . [8 afm]|

_ 1x10 % 32xlolxl0” A (_4_5 4oorl

b) A diabahic Ffo FX33 Q=0

T
Y ¥ (Vs
P v < Pe Ve Pf'- R (\/_;)
, 1.6%
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TN LTV (=)

—_ Ve ¥-\ 0.6% )

o Te (V,E) ._300('2) _ Ak

Wo &= AEnt = - AEy - _ RAT - -3 ACPV)




