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Determining the Molar Mass for a molecule:
“Molar Mass” is also known as molecular mass or molecular weight
1. Multiply the number of atoms of the first element by the subscript (the subscript tells you the # of atoms)
2. Multiply the number of atoms of each other element by its subscript.
3. Add those numbers together.
Ex: KyCO; =  K: 2atomsx 39.10g = 78.20g
C: 1atomx12.00g = 12.00g = 26800
O: 3atomsx 16.00g = 48.00 g

**How do you know how many decimal places to use when getting the mass from the Periodic
Table????7?? ANSWER: Look at how many sig figs you have in the known. Use that many sig figs in
the molar mass.

How to determine the mass for a DIATOMIC ELEMENT:
A Diatomic Element is an element on the Periodic Table that cannot exist by itself because it is too unstable. -
There are 7 of these elements and you MUST know them. They are:

Element Name | Element Symbol (When it is by itself!)
Nitrogen Na | Remember-..
| Oxygen | O, . | You ONLY use the subscript “2”
Fluorine Fs _ when any of the elements to the
Chiorine Cl, _ side are BY THEMSELVES!
Bromine Br,
lodine I,
Hydrogen Ho

SO....Lets do some examples!

1. Determine the molar mass of Aluminum _ 2. Determine the molar mass of Dinitrogen
Chloride Pentoxide

3. Determine the mass of Gold (ll) Sulfate



Determining the Molar Mass for a molecule:
‘Molar Mass” is also known as molecular mass or molecular weight
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3. Determine the mass of Gold (Il) Sulfate
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Mole Concept
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mass units on the periodic table are actually dimensionless

— most com_monly, if the “mole” being used is actually
' table is in units of grams. The quantity for that mass is 6.02 x 102 atoms (known as Avogadro’s #).

molar volume has a defined temperature and pressure, known as STP — stands for standard temperature
and pressure — defined as 0°C or 273 K) and 1.0 atmosphere. The molar volume at STP = 22.4 liters.

the number of particles is based on Avogadro’s number — may be any type of partlcle atoms, ions,
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Mole Concept / Molarity / Empirical & Molecular Formulas

listed as amu (atomic mass units)
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three basic quantities — molar mass, molar volume, number of particles
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For most mole concept problems, you neéd to go through three stepé:

#1. Convert the given quantity (whatever it is) into moles

#2. Use the mole ratio between the substance given and the desired substance

#3. Get out of moles and into the desired unit.
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Example problems:

1.

What is the mass of 8 256.0-ml sample of carbon dioxide gas at STP conditions?

0.2560 liters 1 mole 44.0 grams e
P KT = 3"grams

22.4 liters 1 mole
How many carbon atoms are in the sample described in #1?

0.2560 liters 1 mole ImoleC | 6.02x 102 atoms of C
 ——— Je e = = 6.88 x 10*! atoms
22 .4 liters 1 mole CO, 1 mole C

How many atoms total are there in the gas sample of #1?

0.2560 liters 1 mole 3 moles atoms  6.02 x 10> atoms
e S X m————— = 2.06 x 10* atoms
22.4 liters ‘a 1 mole CO, 1 mole of atoms

]

What is the mass, in grams, of a single molecule of carbon dioxide gas?

.
]

1 molecule of CO, 1 mole CO, 44.0 grams

X X memeaaas = 730x10%3 grams
6.02 x 10** molecules 1 mole CO,

Lo v single molecute Sfig 0 2 dgs;j%

If a sample of cupric sulfate pentahydrate has 8.85 x 10* atoms of oxygen in it, what is the mass (in kg)
of this sample?  CuSO4°5H,0 Molecular Wt. = 249.6 g/mole

8.85 x 10% atoms of O 1 mole of O 1 mole of cpd. 249.6 grams
X X X -—-- = 4.08 kilograms
6.02 x 10* atoms of O 9 moles of O | 1 mole of cpd.

What is the percentage of metal in a 5.00-gram sample of potassium dichromate? K,Cr,0-,
note: the 5.00-gram sample does not matter; the percentage of metal in any size sample is the same.
2(39.1 g/mole) +2(52.0 g/mole)

% metal = - x100 = 61.93 %
2(39.1 g/mole) +2(52.0 g/mole) + 7(16.0 g/mole)
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U5: Mole Concept Problem Set #1 Name:

1. How many molecules of dinitrogen pentoxide (N,Os) are there in a 5.00-gram sample of this gas?

2.  What is the mass of a single atom of elemental manganese - a solid metal?

3. 67.8 grams of propane gas (C3Hg) occupies what volume at STP conditions?

4. What is the percentage of water in a sample of
") magnesium sulfate heptahydrate (MgSO, * 7H,0) which is Epsom's salt?

/5. ] What is the percentage of metal in a sample of potassium permanganate (KMnQy)?

6. How many grams of oxygen are there in a 10.0-liter sample of sulfur trioxide (SOs)?




7.

8.

A) What is the number of molecules in a 5.000-milligram sample of ethanql (CaHsOH)?

B) What is the number of atoms (total) in this same sample?

25
A) If there are 5.88 x 10"~ ferrous ions in a sample of ferrous sulfate (FeS0Os), how many sulfate ions
are also present?
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1. How many molecules of dinitrogen pentOX|de (N2Os) are there in jaé.OO;}ram sample of this gas?
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2. What is the mass of a single atom of elemental manganese - a solid metal? — Y\Dt\' 6\4@"\ ”%0*?‘3 Z sF
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3. 67.8 grams of propane gas (C3Hg) occupies what volume;:éngEE)nditions?
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4. What is the percentage of water in a sample of
magnesium sulfate heptahydrate (MgSO, * 7H,0) which is Epsom's salt?

5. What s the percentage of metal in a sample of potassium permanganate (KMnO,)?

6. How many grams of oxygen are there in a 10.0-liter sample of sulfur trioxide (503)? _- 0\.&3\5“\%
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7. A) What is the number of molecules iriiaiﬁiOOO- illigram sample of ethanol (C;HsOH)?

9.000 N\O\Cl“cab“%‘_‘\“m% LMsOM L\ wed OobeoH | arao®s melecules Co OB
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B) What is the number of‘&?)’n;mn this same sample? Cl“'é()\"\ -9
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8. A)Ifthere are 5.88 x 10 ferrous ions in a sample of ferrous sulfafe (Fe503) ow many sulfate ions

are also present?
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