8.00 y 1 mol N,O,
00 g-H50, 92.02 g M50,

= 0.0869 mol N,0,

4.00 % 1 mol N,H,
00 gRH, 32.06 g-Nsi,

0.125 mol N,H,

0.125 mol J,H,

0.0869 mofN,0, ~

attual mole ratio =

BecQuse the actual mole ratig/is less than the
balafjced equation mole rati, the limiting
react§nt is hydrazine.

2. majs of product (N,

3 mpolN,
0.125 mAINsH; x 2 =0.188 mol N,
2 mplHy
28.0 N
0.188 motff; x 22 =527 gN,
O 2
3. mass of dxceght reactant
0.125 ’ 1 mol N,O,
. oL N=AS — 2
2 2 mol-psH;
. = 0.0625 mojN©,
92.02 g N,0,
0.0625 moliN-0 —_—
274\ 1 molhso;

=5.75g If,0,

8.00 g NJO, — 5.75 g W,0, = 2.25 g N,0,

7. One stej/ in the industrial reRping of nickel is
the decPmposition of nickel cgrbonyl
(Ni(C@),) into nickel and carbyn monoxide. In
a labgfatory reaction, 25.0 g nidkel carbonyl
yieldgd 5.34 g nickel.

a. Falance the following equatioMfor the
eaction,

g1 Ni(CO),(g) —
T Nig)+ __4 CO(g)
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Determine the theoretical yield of nick;

. 1 mol Ni(CO),
G-HHEO], X 170.73 i

mol Ni(CO),

Chapter 13

1. Calculate the ratio of effusion rates of oxygen

(O,) to hydrogen (H,).

Rateq, molar mass,,, \/Z.OZQLmof

Ratey,  /molar massg, B J/32.00 glmot

142
5.657

= 0.251

2. Methane (CH,) effuses at a rate of 2.45 mol/s.

What will be the effusion rate of argon (Ar)
under the same conditions?

Rate,, /molar masscy,

Ratecy, [ molar mass,,

Jmolar massg,;
| molar mass,,,

J16.
= 2.45 mol/s x

16.05 glemof
[39.95 gleot
4,006
=2.45 Ifs X
Mmous X 6321

Rate,. = Rategy, X

= 1.55 mol/s

Supplemental Problems Answer Key
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3.

The effusion rate of hydrogen sulfide (H,5)
is 1.50 mol/s. Another gas under similar
conditions effuses at a rate of 1.25 mol/s.
What is the molar mass of the second gas?

Rate,, s [molar mass,nnown
Ratennown  /molar massy, ¢
2
(Ratey, 5)? molar mass inown
(Rate ,mown)’ molar mass,,
(Ra’ceHzS)2
molar mass = molar mass ¢ X ——————
unknown H,S (Rateunknown)z
mols)?
= 34.09 g/mol X {150 moks)®
(1.25 molfs)?
2.25
= . X —_——
34.09 g/mol Toe
= 49.2 g/mol

The pressure of a gas in a manometer is
12.9 mm Hg. Express this value in each of
the following units.

a. torr

1 torr

12.9 mm-Hg X Tomba 12.9 torr

b. atmosphere

12.9 pamr-Hg X =20 _ 1 70 x 10-2 atm

760 mm-Hg
c. kilopascal
1 kPa _
12.9 mm-Hg X 7501 = 1.72 kPa

. The vapor pressure of water is 2.3 kPa at 23°C.

What is the vapor pressure of water at this
temperature expressed in atmospheres?

2.3 kPa X —-2tM

—am -2
10131 2.3 X 107% atm

Supplemental Problems Answer Key

6. What is the pressure of a mixture ol nitrogen

(N,) and oxygen (O,) if the partial pressure of
N, is 594 mm Hg and the partial pressure of
0, is 165 mm Hg?

Ptotal
= 594 mm Hg + 165 mm Hg

= 759 mm Hg

=Py, + Po,

. A sample of air is collected at 101.1 kPa. If the

partial pressure of water vapor in the sample is
2.8 kPa, what is the partial pressure of the dry
air?

Pt = Pdryair+ P

otal — water vapor

Pdry air = Ptotal - Pwater vapor
= 101.1 kPa — 2.8 kPa
= 98.3 kPa '

. Suppose that 5-mL containers of helium (He),

neon (Ne), and argon (Ar) are at pressures of
1 atm, 2 atm, and 3 atm, respectively. The He
and Ne are then added to the container of Ar.

a. What is the partial pressure of He in the
container after the three gases are mixed?

1 atm
b. What is the total pressure in the container
after the three gases are mixed?

PtotaI:PHe+PNe+PAr
= tatm + 2 atm + 3 atm

= 6 atm
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