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1. (a) V= §7rr3 = —7(0.150 m)® = 1.41 x 10 *m?

3
PV=nRT|A,
_ PV _ (1.013<10°N/m?)(1.41 < 10 2 m?) — 0,588 mol
"TRT T #8314 N . m/mol » K)(293K) '
A = N=nN, o]t}
N=nN, = (0.588 mol)(6.02 < 10* molecuels/mol)
= 3.54 X 10% helium atoms
w1 5 _ 3
(b) K= 5 Mot = kaT
= %(1.38X 10 BJ/K)(293 K) = 6.07 x10 2 J
M 4.0026 g/mol

(c) HedAte] Z&F m, =

o

Ny 6.02 x 10%molecules/mol

=6.65x10 ?g =6.65x<10 7 kg

= K X 6.07 %107
v, = V' = 2K ;= 26.07 }27 L a5 km/s
m, 6.65 < 10 " kg

o N[ mo?
4oFE A &8 duAekel #A1A (2115 ) 1 P= g
— 1 — 3PV
= —_— = ——— }\ pu—
K= Zmgu SN oA N=nN,
=_ 3PV _ 3(8.00 atm)(1.013 < 10° Pa/atm)(5.00 < 10 % m®)
2nNy 2(2 mol)(6.02 < 10* molecuels/mol)

=5.05 < 1072 ]



10. (a) Q=nCAT °ol&, AT=420K—300K =120 K
Q=nCpA T = (1.00 mol)(28.8 J/mol « K)(420 K— 300 K) = 3.46 kJ
(b) AE,, =nCyAT = (1.00 mol)(20.4 J/mol « K)(120 K) = 2.45Kk]J
(c) AE,,,=Q+ WollA]
W= —Q+AFE, = —346k]J+245k] = —1.01 kJ

14. (a) o] 371419l ddapAel o pet Vel Al A,
PV =PV} °]-&

12.0
30.0

v\ 1.40
Pf:Pi( ) = (5.00 atm)( ) = 1.39 atm

Vi
PV, 5.00(1.013x10° Pa)(12.0 x 10~* m®)

) =" = 200mol)8.314 J/mol - k) J00K
T PrVy _ 1.39(1.01310°Pa)(30.0 X 10 °*m’) _ 053 K
I nR (2.00 mol)(8.314 J/mol « K)
(¢) TAHAAA Q=0
R 2
v—1 5)
AE =nCyAT = (2.00mol) %(8.314J/m01 « K)|(253 K—366 K)

=—4.66 kJ
(e) W=AE,, —Q=—4.66k]—0 = —4.66 kJ



