4. a 2200psix 2 _150am; b 150 atm x LOI3X10°Pa 1 MPa
14.7 psi atm 1 x105Pa
760 torr
atm

=15 MPa

c. 150 atm x =1.1x 10*torr

0. The pressure exerted on the balloon is constant and the moles of gas present is constant. Froa
Charles’s law, V /T, = V,/T, at constant P and n.

_ VT, _ 700.mL x 100.K

T, (2732 +20.0)K

v, =239mL

3

As expected, as the temperature decreased, the volume decreased.

[0. g 1 mol ) x 008206 Latm , 75, 2 ¢
nRT _ 32.00g mol K =0.091 atm

. P=
36 v 50L

P, P PT
42. a. AtconstantnandV,-—l=——2-, P2=—1—2=40.0atm>< 318K—46.6atrn
LT, T, K .
P, P TP
b —L=-2 T,=—l2=273kx L%3M 010k
T, T, P, 0 atm
TP
¢ T,=—L2=273Kx 2208m _ g ¢
P, 0a
nT, nT,

4. PV =nRT,Pis constant. EVT - % - constant, -4 =%

m TV, 294K 420x10m® _ o,

n, TV, 335K 400x10°m’

52. 2NaN,(s)— 2Na(s) +3N,(g).

n, = PV __ 100atmx 700L . 3.12 mol N, needed to fill air bag.
M RT 0.08206Latm . ooqp

mol

2 mol NaN, y 65.02 gNaN,

=135 gNaN,
3molN, mol NaN,

mass NaN;, reacted = 3.12 mol N, »



56. Since P and T are constant, then V and n are directly proportional. The balanced equation
requires 2 L of H, to react with 1 L of CO (2:1 volume ratio due to 2:1 mol ratio in balanced
equation). The actual volume ratio present in one minute is 16.0 L/25.0 L = 0.640 (0.640:1).
Since the actual volume ratio present is smaller than the required volume ratio, then H, is the
limiting reactant. The volume of CH,OH produced at STP will be one-half to the volume of H,
reacted due to the 1:2 mol ratio in the balanced equation. In one minute 16.0 L/2 =8.00 L
CH,OH are produced (theoretical yield).

L - PV__ 100amx800L
CHOH ~ RT  0.08206 L atm

=0.357 mol CH;0H in one minute

x273K
mol K
32.04 g CH,OH . . .
0.357 mol CH,0H x ———————=11.4 g CH,0OH (theoretical yield per minute)
mol CH,OH
% yield = —2ctualyield 150 _ 5308 _ 46 504 yield
theoretical yield 114g
tm 17.03
(635 torr x 2Ty x ___1_8
_ P x (molar mass) _ 760torr MOl - g578 g/l for NH,
60. d=—"7%7 008206 Latm , 500
mol K

1 molH,

62. n, =100gH,x = 0.496 mol Hy; ny, = 1.0 _lmolHe
H, gH, 2016gH, mol £1;; ny, 0 g He x 2.003 g He 0.250 mol He
fy, ¥RT 0496 mol Mz_‘z?ﬂ x (273 +27)K
Py, = = - =122
Y ' 1.00L 12.2 atm
_ nHe x T - .
Py = v =6.15atm; P, =P, +Py, =122atm+6.15 atm = 18.4 atm
68. To calculate the volume of gas, we can use P, and n, (V =n,RT/P,)or we can use Py and

ny, (V =ny RT/Py,). Since Nyo is unknows, then we will use Py and ny,.
Py + PH,o = 1.00 atm = 760. torr = Py, + 23.8 torr, Py, =736 torr

ng, = 0.586 g x —-P°L — 0146 mol He
2003 g

0.146 mol x 2:08206 L atm x 298K,
V= 0y RT mol K =3.69L
Pye 736 torr x 1 atm

60 torr



72.

82.

“(KE),s = (3/2)RT. Since the kinetic energy depends only on temperature, CH, (Exercise 5.71)
and N, at the same temperature will have the same average kinetic energy. So for N, the average
kinetic energy is 3.40 x 10° J/mol (at 273 K) and 6.81 x 10° J/mol (at 546 K).

78. a b c d
avg. KE inc dec same (KE = T) same
avg. velocity inc dec same (-1- mv2=KE=T) same

. . 2 .
coll. freq wall inc dec inc i inc

Average kineti energy and average velocity depend on T. As T increases, both average kinetic
energy and average velocity increase. At constant T, both average kinetic energy and average
velocity are constant. The collision frequency is proportional to the average velocity (as velocity
increases it takes less time to move to the next collision) and to the quantity n/V (as molecules
per volume increases, collision frequency increases).

” 7 o
Rate, _[M2 . Rate, = 240mL pye (478mL g (16088 gy <o
=l —=1 . - T

Rate, | M, ’ mol
12

280 _(1604) _ o500, 1604= (0502 x M,, M, = So02 . 378

4738 1 0252 mol



