Ch100: Fundamentals for Chemistry 1
Ch 7: Quantitative Composition of Compounds 12/6/2007

1. You have a 26.98 g piece of aluminum.
a) How many moles are in 26.98 g of Al?

26.98 g Alj( 1 mol Al

Ans. # mol of Al =
1 26.98 g Al

j =1.000 mol Al

b) How many atoms are in 26.98 g of Al?

1.000 mol A/j 6.022x10% atoms
1 1 mol

Ans. # atoms of Al :( j =6.022x10% atoms Al

¢) How many moles are in 5.00 g of Al?

Ans. # mol of Al =[2:00G AL\ 1mol Al }_ g5 s A
1 26.98 g Al

d) How many atoms are in 5.00 g of Al?

0.185 mol A/j 6.022x10% atoms
1 1 mol

Ans. # atoms of Al :( J =1.11x10* atoms Al

2. You have a 20.00 g sample of chlorine gas.
a) How many moles of Cl, are in the 20.00 g sample?

20.00 g C/ZJL 1 mol Cl,

Ans. # mol of Cl, :(

=0.2821 mol Cl,
1 70.90 g Cl,

b) How many molecules are in 20.00 g of CI,?
0.2821 mol Cl, \( 6.022x10% molecules
1 1 mol
¢) How many Cl atoms are in 20.00 g of Cl,?

1.699x10* molecules Cl, \( 2 atoms CI
1 1 molecule CI,

=1.699x10* molecules Cl,

Ans.  # molecules of Cl, = (

=3.398x10% atoms CI

Ans. # atoms of Cl :(

d) How many moles of Cl, are in a 5.00 g sample?

5.00g Cl, \[ 1 mol Cl,
1 70.90g Cl,

Ans.  # mol of Cl, :( ] =0.0705 mol Cl,

e) How many molecules of Cl, are in 5.00 g?

0.0705 mol Cl, \( 6.022x10* molecules
1 1 mol

Ans.  # molecules of Cl, = ( j = 4.25x10* molecules Cl,
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3. You have a sample containing 10.00 g of AICI5?
a) What is the molecular mass of AICI5?

Ans.
Element Atomic # of Net Molar
Mass Atoms Mass
Al 26.98 1 26.98
Cl 35.45 3 106.35
aolar 133.33

b) How many moles of AICl; are in the sample?

10.00 g AICL,)( 1 mol AIC,
1 133.33 g AlC,

Ans. # mol of AICI, = ( J=7.500x10'2 mol AICI,

c) How many moles of AI’* are in the sample?

7.500x10% mol AICL, |( 1 AP*
1 1 AlCI,

Ans. # mol of APF* = [ j=7.500x10‘2 mol AP*

d) How many moles of CI" are in the sample?

7.500x10 mol AICL, \( 3 CI
1 1 AICI,

|3+

Ans. # mol of CI' = ( j=2.250x10'1 mol CI

e) How many grams of A

7.500x1072 mol A/C/3j[26.98 g AP

are in the sample?

Ans. # grams of APt =
g [ 1 1 mol AP?*

j =2.024 g AP**
f) How many grams of CI" are in the sample?

2.250x10! mol AICI; }(35.45 g CI
1 1 mol CI

Ans. # grams of CI' = ( J=7.976 g CI

4. You dissolve 25.00 g of AICl; in 1.0 kg of de-ionized H,0.
a) What is the mass percent of AI’** and CI" in AICI5?

Ans. From above, the net molar mass of Al is 26.98 g per 1 mole (or 133.3 g) of AlCl;,
therefore

% Al = (

26.98 g Alj 1 mol
1 mol 133.33 g AICI,

jx100%= 20.24% {or 20.24 g AI** per 100 g AICI5}

The net molar mass of Cl in AlICl; is 106.35 g per 1 mole (or 133.3 g) of AICl;, therefore

106.35 g Alj 1 mol
1 mol 133.33 g AICI,

% Cl = ( Jx100%= 79.76%
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b) What is the mass percent of AICI5; in the whole aqueous solution (including the
water)?

Ans. The mass % of AICl; in the solution is just the mass of AICI; divided by the total mass of
the solution (1.0kg = 1.0x10%g).

25.00 g AIC,
1.0x10° g solution

% AICI; = ( jx100%= 2.5%

Note there are only 2 sig figs in this calculation.
c) How many grams of AI** and CI, respectively, are dissolved in solution?

Ans. First we need the mass of AI** and CI', respectively, in the solution:

3+
mass of AP = (25.00 g AICI3J 0.2024 g AP™)_o 5 o aps
1 1.000 g AICI,
mass of Cl= (25.00 g AICI3j 106.35 9 Cl \_1g 94 gcr
1 133.33 g AlC,

|3+

d) What is the mass percent of the AI°" and CI" ions in the whole aqueous solution

(including the water)?

Ans. The mass % of each of the ions in the solution is:

3+
% APr= | 20009 AT 11 5004= 0.519%
1.0x10° g solution

19.94 g CI
1.0x10°% g solution

% CI'= [ Jx100%= 2.0%
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5. You have a flask containing 150. g of H,O (volume is 150. mL).
a) How many moles of H,O are in 150. g?

Ans. First, calculate the molar mass for H,0:
Element Atomic # of Net Molar
Mass Atoms Mass

H 1.008 2 2.016
0 16.00 1 16.00

Molar
Mass - 18.02

150. g H,O)[ 1 mol H,O
# mol of HO = 2 2 =8.32 mol H,O
g ( 1 j(w.oz g H,0 g

b) How many molecules of H,O are 150. g?

8.32 mol H,0( 6.022x10* molecules
1 1 mol

Ans. # molecules of H,0 = ( j=5.01x1024 molecules H,0

c) What is the mass percent of H and O, respectively, in H,0?

Ans. The % H in H,0 is: o y = [Net molar mass H xlgg%:( 2'016Jx100%=11,19%
molar mass H,0 18.02

The % O in H,0 is: o, o = [Net molar mass O ><100%=( 16.00 jx100%=88.79%
molar mass H,0 18.02

d) How much water (in grams) is needed if you need to obtain 10.0 grams of oxygen?

10.0 g 0)(100 g H,0
Ans. Mass of H,O = Z—1=11.3
ne- M 2 ( 1 J(88.79 g oj J




