Chem 1014

In-Class Problem Set #7
InClass October 6, 1999

Fall 1999

Name
TA Name

Lab Section #

1. Baance each of the following equations

a)
b)
0)
d)
€)
f)
9)

h)

Li(s) + Cla(g) — 2LiCI(s)
3Ba(s) + N2(g) - BagN2(s)

2NaHCO3(s) -A - NapCO3(s) +COx(g) + Ho0(l)
2Al(s) + 6HCI(ag) — 2AICI3(ag) + 3H2(g)
2NiS(s) + 302(g) - 2NiO(s) + 2S02(g)

CaHy(s) + 2H20(l) — Ca(OH)x(s) + 2H2(g)
2Ho(g) + CO(g) » CH3OH(l)

2B203(s) + 6C(s) — B4C3(s) + 3CO2(0)

2. Write and balance the equation for each of the following

a)

b)

d)

f)

9)

A formation equation for MgCl(s).
Mg(s) + Cl2(g) -~ MgCl2(s)
A formation equation for NH3(Q).
N2(g) +3H2(s) - 2NH3(g)
A formation equation for Al2O3(s).
4Al(s) + 302(g) —» 2AI103(9)
The reaction for the combustion of propane (C3Hg(Q)).
CaHg(g) + 502(g) — 3CO2(g) + 4H20(g)
The reaction for the combustion of butane (C4H10(Q)).
2C4H10(9) + 1302(g) ~ 8CO2(9) + 10H20(9)
The reaction for the combustion of ethanol (CoH50H(1)).
C2HsOH(g) + 302(g) ~ 2CO2(g) + 3H20(g)

The reaction for the combustion of methyl mercaptan (CH3SH(g)). (Note: when sulfur is
combusted it forms sulfur dioxide, SO».

CH3SH(g) + O2(g) -~ CO2(g) + 2H20(g) + SO2(g)



3. What isthe mass of a hydrogen atom in kilograms and atomic mass units? Of an oxygen atom?

Of acarbon atom?

Atom Mass in kilograms Mass in atomic mass units
H 1.6732 x 1027 kg 1.00794 u
o) 2.6555 x 1026 kg 15.9994 u
C 1.99268 x 1026 kg 12.011u

Note: The massesthat arereported above arethe weighted average mass (kg) and relative,
weighted average mass (u). If anyone asks about that explain. The massof 1.00794 istherelative,
weighted average mass of all threeisotopes of hydrogen and is not the actual atomic mass of a
hydrogen atom. But it isclose enough. Thisisadetail | expect most studentswill not ask about.

You do not need to discussit either.

4. Calculate the number of atomsin each of the following;

a) 3.3464 x 1027 kg hydrogen b)

- % 1 atom H @
3.3464 x 104/ kg 1.6732 x 1027 kg

=2 atomsH (1 molecule)

€) 1.49451 x 10-24 kg carbon d)

o4 % 1atom C %

=75atomsC

e) 32uoxygen f)
atom O
32u %5.9994 ug
=2atomsO
g) 1.00794 g hydrogen h)

% 1 atom H %
1.00794 9 H1 6730 x 1022 kg

=6.02 x 1023 atoms H

h) 12 g carbon

% 1latom C %
129 M1 99268 x 108 kg

=6.02 x 1023 atoms C

2.6555 x 10-25 kg oxygen

o5 % 1 atom O %
2.6555x 10°°°kg 5 6555 ¥ 106 kg

=10 atoms O (5 molecule)

5.0397 u hydrogen

atom H
5.0397 u 1.0794 u

=5atomsH

72 u carbon

%} atom O %
12U 120111 u
=6atomsC

16 g oxygen

% 1 atom O %
329 [ 6555 x 102 kg

=6.02 x 1023 atoms O







