












































































































Since we know the mass ofmagnesium that went into
making 0.674g ofmagnesiumoxide we can find the mass

of oxygen by subtracting the mass ofmagnesium from the
mass ofmagnesium oxide

ii

d
If 6.867gofchlorine remains ureacted we can find the amount
that reacted bysubtracting the remaining amountfromthe
initial amount

massofchlorinereacted 8.178 6.867 1.311 g

Mass is conserved in a chemicalreaction Thus

mass ofreactants mass ofproducts

mass ofpotassium mass ofchlorine mass ofpotassiumchloride
reacted reacted produced

1 446 1.311 mass ofpotassiumchloride produced
mass ofpotassiumchloride produced 2.257g
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Bora
whatever happened in the reaction whatever
amounts of reactants remained unreacted etc
we know that the total mass of the substances
involved in the reaction will be the same before
and after the reaction
The water is not partof the reaction it is just
catching a gaseous product that's comingout
What we need is to calculate the mass added

into the water which would be the mass ofthe
gaseousproduct

mass ofgas
mass of
resultingsolution

mass of
waterbefore ran

69.605 62 316 7.289 g
The other partof the reaction mixture at the end
of the reaction is the solid residue with a mass

of 14.336g
mass before reaction 10.500 11 125 21.6258
mass after reaction 14.336 7 289 21.6258

Data conform to the law ofconservation of mass













































































































Dodd

mass before reaction mass after reaction
We need to convert the amounts given as volume to
mass using the corresponding density values

Mace data Vita h 148 100.01 1148g
9
massof

Volumeof
hydrochloric acidhydrochloric acid before reactionbefore reaction

total mass befre reaction 10.00g 114.88 124.88

Meo doz Yo 1.9769 2.222 4.39g
T

mass ofcarbondioxidegas
after reaction
total mass afterreaction 120.40g 4.39g 124.79g
Total mass before and after reaction are the same

within the precision of the two numbers
The law of conservation of mess is obeyed














































































































ayee

NANA __
a Magnesium oxide is composed of just magnesium
and oxygen foe its name implies

massofmagnesiumoxide mess ofmagnesium t mass ofoxygen
massofoxygen massofmagnesiumoxide mass ofmagnesium

0.7559 O 455g 0.300 g

mass fo mgfmagnetmo.de 835 039

b 9355 0.659

c man ofmagnesium mgsjfmmagngox.tt
x too 60.3
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se
a According to the law of fixed composition
the ratio of carbon amount to the amount

of sample is fixed constant for a given
compound

3 6
0.273

carbon dioxide
has a fixed constant524 0.273 composition

357g 0.273

b let's convert the fractionof carbon in

carbon dioxide and convert it to percentmas

by multiplying it by 100

mass ofcarbon 0.273711007 27 3

The remaining mass is due to oxygen
The mass percents must add up to 100

mass ofcarbon fuse ofoxygen 100

mass ofoxygen 100 Guess ofcarbon 100 27

72.79












































































































We could also subtract the nose of carbon
from the mass ofsample to find the mass

ofoxygen and then calculate its mass

macs ofoxygen 25.91 7.07 18.84g

mass ofoxygen 9544 x 100 72.7

Boom

Ha
We are lookingfor a ratio ofsimple integers
when we divide the amount of one element
in one compound with the amount of that element
in the other compound for a fixed amount of
the second element

It's simplest to consider the amount of
oxygen per 1 ooo g ofsulfur for both compounds

s




































































































Bag

To make the quantities in bothsamples to correspond to the
same amount of one of the elements it'ssimplest to divide
the amounts in the 2ndcompound by2,500 so that we have
1 ooo g ofphosphorus in bothsamples
For I ooo g ofphosphorus
3.433gchlorine in thefirstcompound

141 5.723g chlorine in the
second compound

347 1.667 I 13 3 ratio ofsmall
integers

so
t

Cal 2 27 for cobalt 6 EcoA 60 forcobalt 60
b 2 15 for phosphorus P up
As 32 for phosphorus 32 15

e 2 26 for iron Fe

A 59 for iron 59 Efe
d 2 88 for radium Ra 226

A 226 for radium 226
7 are













































































































H

a Z 46 for Pd
A 108 for Pd
p Z

Pt n A
P 46
46 n 108
n 108 46 62

For a neutral atom e p
e 46

p no ofprotons
n no ofneutrons
e no of electrons

b mass of É is exactly 12 u

107,920381 8.9919908

























































































ad

a 2 88 for Ra p 88

A 228 for Ra n 228 88 140

e p 88 for a neutral Ra atom

but 2 less for a Rot cation
e 88 2 86

b
339

3

4
14.2564
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We know that É mass is exactly 12 u

The ratios are conversion factors connecting
the mass of one isotope to another
We can have a chain of conversions to go
from I mass to Br mess

É

80.917 u Br

IN
A p n 44
nÉ 4 four more neutrons than protons

p p 4 44
Zp 4 44

Zp 40

p 20 Co calcium














































































































W

or

131 I n p 131

P 53 because iodine has theatomic
number 53

N 53 131
N 131 53 78

e p 53 for a neutral I atom

I has one extra electron So

e 53 1 54 for I
















































































































Ijn
m
Americium Am has Z 95 p 95

n xp 241
n 95 241
N 241 95 146
e p for a neutral atom
e 95

j

P Z 27 for cobalt

pen A 60 for cobalt 60
n 60 p 60 27 33

e p for a neutral atom
e 27
















































































































atomic mass ftp.aol imtgsigtfbitzila fmE's

fractional abundance Peronfoobundance

atomicmass 0.0435749.9461 08379 519405 0.0950 52.9407

002367653.9389

51 996 a

atomic nose
as t 1 711

u v u
look up

107,87 0,58471106.905092 10.4816 X

X 108 El u
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With only two naturallyoccurring isotopes we can

calculate the abundance of one isotopefromthe other

abundanceofgallium 71 100 60.11 39.89
because the abundances mustadd up to too

69.723 0.60117168925581 10.3989 x
atomicmass 9
of Ga looked isotopic mass of
up fromperiodic gallium 71
table
A 70 92 u
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Remember that fractionalabundances add up to 1

If the abundanceof B is x then theabundanceof B is I X

10.81 X 10.012937 l X 11,009305
atomic

mass ofboronlookedup

10.81 10.012937 X 11.009305 11.009305X
O 199305 0.996368 X

X 0.2100 20 abundanceof1013

l X 0.8100 E 80.7 abundance of B














































































































a
1

a 1 2 1314151617
2
3 34 5 6 7 89 1011 12

04
5
6

b
See or O similar
in the same group

O Mgdissimilar
differentgroup

c
1

4
50
6

d I 1
2 2
3 3
4 4
5 5

6 0 6
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a 1 2 1314151617
2
3 3 45 6 7 89 10 11 12
4
5

g6

b

i Owe arelookingfor an
eelement inthesamegroup
as Ar butwithZ 50

O xe

e
a 15.8 x ÉFeat 9.51 102 Fe atoms

b 0.000467mF 2.81 18Agatoms

c 8.5 15moth fsotI 5.1 10 Naatoms













































































































O

a mass ofZn molesofZn

415.091 x Ézj 6.348molZn
b kgof Cr Itt gof a molesof a Irs mottome

147.4k_Éx ftp.t Gokm 1.707 102 orotome

molarmass
K naif If mfsof f gyms

1 0 10 Irs x.FIyIx It 3.3x10 gAn

d 1 Item toff 3.155 15 g F














































































































Life

a 5.25mFx jffx gqgm x X.tk ms

3 77 10 Kr atoms

b molar mass MET
We calculate moles from the number ofatoms
2.80 10 IMA Fizzy 0 0465 ml

molar mass 3545mg 44.9Mmol

c To match the numberof atoms we need to match the
number of moles

44.75M Waft 1.841 molMg

no ofmolesof P no ofmolesofMg 1 841 mol

mass ofP 1.841 not 97,481 57.02 gP
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Percentabundance is on a mole basis So we must
convert the mass of the sample to moles using themolar
mass of element Pb not just 204Pb and then take 1.4

of that

215mm ftp 1.03xio3molPb

molesof Pb 01471.038 153 1.453 155not Pb

no ofatomsof Pb 1.453 1 fab x atoms

8.75 10 Pb atoms

who

As
We first convert the no of Cd atoms to grams
7 25 10 Lms x ftp.xtg 135.3g Cd

If 8.0 of the alloysample amounts to 132.3g what is
the mass of the sample i.e 100 ofthesample
Thewholesamplehas 10

0
12.5 times more mass than the

Cd it contains Therefore
12.57 131.3g 1691g is the sample mass

Or usingdimensional analysis
135.3 a t.sumPk 1691 g
















































































































a 1ftx gpxo.gg taxis mold
b 14 15 4 ftp.m x q E4x10 photog

y

To answer this question usingdimensional analysis
we start with a quantity that is proportional to
the quantity wanted The more the volume the more

Pb atoms there would be

O500A Éx thx ftp.yf.jbyjiatptb
usin the we turn length

volumeconversions

4.52 1012Pb atoms














































































































U

x molar massof t
mass ofX

gggq
x100 46.7

XIII O 467

X O 467 x 15.999
x 0.467X t 7 472
0.533 X 7412

X 14.0 8 mol
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a Electrons and protons have oppositecharges
A proton is n 2000 times heavier than an
electron

b proton neutron have approximately the same
mass but proton has a positivecharge while
neutrons are neutral

c A hydrogenatom assuming H isotope which
comprises the vastmajorityofhydrogen and a

proton have approximately the same mass but
a proton is positivelycharged while a hydrogenatom
is neutral

Hd A hydrogen atom assuming H isotope which
comprises the vastmajorityofhydrogen and a neutron
have approximatelythe same mass and both are neutral
i.e theyboth have a charge ofEero

e An electron and on It hydride ion have the same
negative charge but It is n 2000 times heavier than
an electron

17 protons 2 17 Cl
A p n 17 18 35 El
16electrons is one less than thenumberofprotons
meaningthere is a 1 netcharge

Iet
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0

Magnesium Mg will mostresemble Ca calcium
sincethey are in the same group column
Theotherelements are not in the same group

it

325 2 16 e 16 because325isneutral

a 32Cl 2 17 e 17 16 X

b 345 2 16 e 16 1 15 16 x

c 33p t 2 15 e 15 1 14 16 X

d 2857 2 14 e 14 2 16

e 355 z 16 e 16 2 18 16 X

f Ar 2 18 e 18 2 16

g 40Gt 2 20 e 20 2 18 16 x



U

5.585nFa_ÉÉx_ÉÉg 100.0molfe

a 10.0 molFe X
b 600 fm Mf 50.00molCIsloo.gmolC
C 52.00 Iggy 1.000molar 10.00mole

d 6.022 1024 tk zjofiafms 1ooomolotoms y



0

a 91.84 Egg 1.9186mol I 4.175mol X

b t 918 X at.ms 1.1554 102atoms 6.0221023atoms X

c t.is 41 I 2.542x10Vpotons41.15Ix10 protonsX

d 2.542 10 protonsx 2.542 10 electrons

Tfor a neutral atom
Court a sampleof theelement isneutralcomposed ofneutralatoms



0

seawater sw

02504 HETTIE.EE ETE iEEEEEIIT
1.3 x1014An atoms

As an exercise break down the dimensionalanalysis above into
individual conceptuallydistinctsteps


