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The Mole: A Measurement of Matter

Objectives

10.1.1 Describe methods of measur-
ing the amount of something.

10.1.2 Define Avogadro’'s number as it
relates to a mole of a substance.

10.1.3 Distinguish between the
atomic mass of an element and
its molar mass.

10.1.4 Describe how the mass of a
mole of a compound is
calculated.

Nov 6-8:29 PM
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Representative Particles and Moles

Representative

Representative Chemical particles in
Substance particle formula 1.00 mole
Atomic nitrogen Atom N 6.02 < 10%
Nitrogen gas Molecule N, 6.02 x 10%
Water Molecule H,0 6.02 x 10%
Calcium ion lon Ca?* 6.02 x 10%
Calcium fluoride | Formula unit CaF, 6.02 x< 10¥
Sucrose Molecule C,;H;,0,, 6.02 x 10%

One mole of any atom or molecule contains 6.02 x 10* atoms or molecules.

(L )(6.00/83)=()K)
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Converting Number of Atoms to Moles

Magnesium is a light metal used in the manufacture of aircraft, auto-
mobile wheels, tools, and garden furniture. How many moles of mag-
nesium is 1.25 x 10~ atoms of magnesium?

\
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Converting Number of Atoms to Moles

Magnesium is a light metal used in the manufacture of aircraft, auto-
mobile wheels, tools, and garden furniture. How many moles of mag-

nesium is 1.25 x 10~ atoms of magnesium?
02 0Urmdle )
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3. How many moles is 4. How many moles is 2.17 X 10%
2.80 x 10* atoms of silicon? representative particles of
m bromine?
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3. How many moles is 4. How many moles is 2.17 x 10*
2.80 x 10** atoms of silicon? representative particles of

bromine?

{ ™ | _ '\M"c_

é,OZY/Oz} 6.0% )03

Mar 20-10:00 AM
Answers

3. 2.80x 10%* atoms Si x 1 mol/6.02 x
1023 atoms M)

4. 2.17 x 1023 representative particles
% 1 mol/6.02 x 10%3 representative
particles < 0.360 mol Br,

Nov 6-8:32 PM
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Converting Moles to Number of Atoms

2.12 mol of propane (C,H,)?

| | 2. maleg
6.0LX/0% T x
X=1.28%/0""

Propane is a gas used for cooking and heating. How many atoms are in

P27+
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Converting Moles to Number of Atoms

2.12 mol of propane (C,H,)?
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Propane is a gas used for cooking and heating. How many atoms are in

P27+
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5. How many atoms are in 6. How many moles are in e
1.14 mol SO,? 4.65 x 10* molecules of NO,?
l mo 3 \ MO‘
’ / /m / n Mo/
13 N —

(e 86 y) -

Nov 6-8:33 PM

Answers

5. 1.14 mol x 6.02 x 1023 molecules/
mol % 4 atoms/molecule ﬁ?‘j\:{

1024 atoms> I

6. 4.65 x 10%* molecules NO, x 1
mol/6.02 x 1023 molecules :@

mol NOD

Nov 6-8:34 PM



Ch10NewNotes.notebook

TOPTE TOU-L

May 07, 2020

CARBON ATOMS

Number Mass (amu)
Q 12
Q0 2 >2<412]
Q0099 120
Q0009 [10 % 12]
Q00009009909
Q000000000 600
Q0009999999 (5 x 17
Q0000900000
0000000000
A:‘:ﬂi‘ﬂ;‘:’s (6.02 x 10%) x (12)

PLa3

HYDROGEN ATOMS MASS RATIO
Number Mass (amu) e
Mass hydrogen
’ 12amu _ B
lamu 1
2 24 amu B
[2 x1] 2amu 1
OO0 10 120 amu 12
29000 [‘|D % ‘|] 10 amu - 1
50 600 amu 12
[50 x 1] 50 amu 1

Avogadro’s
number

(6.02 x 10%) x {12) _ 12

6.02 102 1 —
(6.02x 107 x (1) e x 10B x () = 1

Nov 6-8:35 PM

1 mol of glucose molecules (blood sugar)
180.0 g CgHy205 = 1 molar mass CeHy205

3.‘;!};
230 Tl
N
ﬁ"’ilg

1 mol of paradichlorobenzene
molecules (moth crystals)
147.0 g CeH4Cly = 1 molar mass CsH4Cly

Bt L e
5 -~-;4;'1.,r"-.

paradichlorobenzene

Figure 10.7 One molar mass
is shown for each of three
molecular compounds.
Inferring How can you know
they each contain Avogadro’s
number of molecules?

1 mol of water molecules
18.0 g H20 =1 molar mass H:0

18.015_:/”,,/@
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The Mass of a Mole of a Compound
To find the mass of a mole of a compound, you must know the formula of
the compound. The formula of sulfur trioxide is SO,. A molecule of SO, is
composed of one atom of sulfur and three atoms of oxygen.

o - 2 ea0

S0, = 1S5atom + 3 0 atoms

You can calculate the mass of a molecule of SO, by adding the atomic
masses of the atoms making up the molecule. From the periodic table, the
atomic mass of sulfur (S) is 32.1 amu. The mass of three atoms of oxygen is
three times the atomic mass of a single oxygen atom (0): 3 X 16.0 amu = 48.0
amu. So, the molecular mass of SO, is 32.1 amu + 48.0 amu = 80.1 amu.

- DD

15atom 3 O atoms
3217amu + 160amu + 16.0amu + 16.0amu = B80.1 amu

Nov 6-8:42 PM
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(A}\\a'\'is ‘H\e Mass o lﬂ'\oéﬁ

6.02)(/0’3 Tho/fculfs of HzO?
6 02 0000006000000 00000d0 O

(V]olm‘ mauss of H?.O = /80&?

What is the mass oF | nole or
6. OZX/013 Malecules o¥f Q()l 9

C: l)ﬂ’&.ola: 12.0] 4 G;’Lqé

Q Ux/60p T 32,004 “)
9"/.019

Apr 18-10:37 AM

(/U\'\\'\');’\*\’\e molar Mass sF gazf?

Stlx 320655 = 2 045,
Q.3 X /6:00p _ 18.00

Mol of SO N « mw:@o,oé??
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SAMPLE PROBLEM 10.4

Finding the Molar Mass of a Compound
The decomposition of hydrogen peroxid provides sufficient
energy to launch a rocket. What is the molar mass of hydrogen peroxide?

H07

H: 2 X ’.0'? =2.OZ7_
O: 2 x /60533

mw 02 300

Nov 1-2:39 PM

V76
practiceproblems L - LR

@ Find the molar mass of PCl.. 8. What is the mass of 1.00 mol of
sodium hydrogen carbonate?

X 30.99= 32077
(1 2X3S957 106355

Nov 1-2:39 PM
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8. What is the mass of 1.00 mol of
sodium hydrogen carbonate?

/\/4+ H COZ—
Na HCOz

Na. |¥2LIT= L%
H. [xroly = /'O‘l}
C’ X |2.0I¥ = 12.0ls
O 3x fLoo = 9%

10.

11.

12.

13.
14.
15.

Mar 19-9:19 AM

2%

9.

& Key Concept What are three ways to measurer;)

t:; amount of somethini? . h , m,\ h mo)
Key Concept Describe the relationship S—
23 1%
between Avogadro’s number and one mole of ané GLH0" 50\ 10
substance. 015
: , (Ve

& Key Concept How is the atomic mass of an -l
element related to the molar mass of the element? 25 ¥ 0

& Key Concept How can you calculate the mass
of a mole of a compound?

How many moles is 1.50 % 10 molecules NH,?
How many atoms are in 1.75 mol CHCI,?
What is the molar mass of CaS0O.?

Nov 6-8:43 PM
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14, How many atoms are in 1.75 mol CHCI,?

60O e %

\(V\o\ — )75\”\0’
T

Apr 11-2:28 PM

15. What is the molar mass of CaS0O.?

Ca S oy

Nov 2-2:08 PM
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CA\CEU\M @)(‘omhjgef
Ut _
Ca\ Q(‘OB
Ca@'\%)x
Ca \W/D,o?s&—— 40.078,
3n" X990y = 57.808 4

O 6X 16.00 ~ 76.00 ¢
N 2€§.38§
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14. Howéani atoms)are in 1.75 mol CHCI,?

I\ LS a(\'ffw\g
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9. by count, by mass, and by volume
10. One mole of any substance contains
Avogadro’s number (6.02 x 1023) of repre-
sentative particles.
11. The molar mass of an element is its atomic
mass expressed in grams.

Section 10.1 Assessment

12. Add together the masses, expressed in
grams, of each element in one mole of the
compound.

13.249%10 " molNH; = O.2YD

14. 5.27 x 1024 atoms

15. 136.2 g/mol

Nov 6-8:43 PM
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