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3. Complete the information below to show how the mass of one
mole of CH,OH is calculated.

3
1 mole of C atoms g
4 moles of H atoms g

mole of O atoms

has;
same mass as On

The gram formula mass of a compound is the mass of
of that compound. It contains the ___ number (N)

of molecules, which is molecules.

Many problems having to do with the formulasvof compounds
and the masses of samples of these compounds make use of the
following conversion factors or their reciprocals:

CONVERSION FACTOR EXAMPLE
number of atoms For CH30H 4 atoms H
molecule 1 molecule CH3OP
molecules For any 6.02 X 1023molecu
= mole molecular 1 mole
J 2i 3 i substance:
gram formula mass For NaCl: 58.5 g NaCl
mole s 1 mole NaCl

USING A CONVERSION FACTOR TO FIND THE NUMBER OF MOLES OF FORMULA
UNITS, OR MOLECULES, FROM A KNOWN MASS

Sample Problem 1 How many moles of methanol are there in 85.0 grams
of methanol?

Solution The conversion factor we choose is formed b§ writing 1
mole CH.OH in the numerator and the gram formula mass of CH30H,
32.0 g, in the denominator. g

85.0 g CH30H X 1 mole CH,OH_ e T CHBOH
32.0 9 CH30H
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USING A CONVERSION FACTOR To FIND THE NUMBER OF FORMULA UNITS, OR
MOLECULES, FROM A KNOWN NUMBER OF MOLES

Sample Problem 2 How many molecules of CH,OH are there in 2.50

moles of CHBOH?

Solution The facEgr~we choose is formed by writing the Avogadro
_number, 6.02 X 10 molecules, in the numerator and 1 mole CHBOH
.. in .the. denominator o e 4 g T 3 SR

USING CONVERSION FACTORS TO FIND THE NUMBER OF ATOMS WITHIN A
FORMULA UNIT, OR MOLECULE, FROM A KNOWN MASS

Sample Problem 3 How many hydrogen atoms are there in 7.85 X 1024

molecules of CHBOH?

Solution The conversion factor we choose is formed by writing 4
atoms H in the numerator and 1 molecule CH30H in the denominator.

24
7.85 X 10 molecules CH30H X 4 atoms H - 3.14 X 1025

H
1 molecule CH,OH atoms

USING A CONVERSION FACTOR TO FIND THE NUMBER OF ATOMS WITHIN A
FORMULA UNIT, OR MOLECULE, FROM A KNOWN NUMBER OF FORMULA UNITS,

. OR MOLECULES.

Sample Problem 4 How many hydrogen atoms are there in 50.0 g

CH,OH? '

s B
Solution Three conversion factors are needed. The first one is
formed by writing 1 mole CH,OH in the numerator and the gram formula
mass of CHBOH, 32.0'9, in tﬁe denominator.

Ve
50.0 g CHBOH X 1 mole CH30H — 1.56 moles CH

32.0 g CH3O0H 300

The seconQBEactor is formed by writing the Avogadro number ,
6.02 X 10 molecules, in the numerator and 1 mole CH3OH in the
denominator.

1.56 moles CH,OH X 6.02 X 1023 molecules CH_OH 23 molecules
3 3=== 9.39 X 10
1 mole CH3OH

..f;/'c._
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The third factor is formed by writing 4 atoms of hydrogen in the
numerator and 1 molecule CH,O0H in the denominator.

23

9.39- X 10 molecules CHO0H X 4 atoms H 103076 % a2l ons 1

1 molecule CH3OH -

All three factors can be used in one step as follows:
23 mDIeéules“éH;OH X’

CHSQH‘:

o =
1 molecule CH,0H

& 3TNER 0T e

PRACTICE PROBLEMS

Solve each of the following problems. In the space below each
problem, show a labeled setup. So any necessary arithimetic and
write your answers in the spaces at the right.

4. A sample of H,SO, has a mass of 15.0 grams.
a. Calculate“the number of moles of HZSO4 molecules 4.a.
in the sample.

b. What is the number of molecules of HZSO4 in the b.
sample?
Cc. How many atoms are there in the sample? &5
4
d. Find the number of oxygen atoms in the sample. d.

-51h-
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How many hydrogen atoms are there in this d.
sample?

.has _a mass .of. 15.5 grams.
Ba(Clogy uar :

les

How many moles of oxygen atoms are there in 53¢
this sample?

How many Baz+ ions are there in this sample? c.

What is the mass of Ba2+ 32 this sample? 4.
(Note that one mole of Ba has the same
atomic mass as one mole of barium atoms).
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