
 

I1 write the symbol for each of the following ions
we didn't talk about ions just yet but this isn't
hard An ion is a chargeresulting from a difference

between pt positive and e negative
Ex

Oxygen w Ept t lo e 868positives
lo Glonegatives
22

The icon is written 0

So e e Neuclide Symbolbecomes
mass ptt n1

y
differenceptte charge

atomic pt
133 t

a It charge atomic 55 mass 133 ggCS
531 74 127
g
I
53 54

b 545 53pt 74neutrons 53 I

31 3
C atomic 15 mass number31 3 charge

30 27 3 t 57 3T
d 24 e 30neutrons 3 charge X Co27 27

24 p 3

D 3 24
Ts 27



12 write the symbol for each of the following ions
71 3T 71 3T

a 3T Charge 28 e mass 71 X Ga31 31

Td 28 3

p 31 28 31
3545 35 36 80

b 365 35p 45neutrons X 35 Br35

C 86 e 142 neutrons 4 charge
4290 4 23214419090

p 86 4

p 86 4 90
87 Zt g Zt

d Zt charge atomic 38 mass 87 zoo X zooSr

16 Determine the number ofprotons neutrons andelectrons
in thefollowingisotopesused in medical diagnosis

a atomicnumber9 mass too I chargeEX F

b atomic number43 mass 99 7 charge4939
739917743

C atomic 53 mass 131 charge1 53 III
d atomic 81 mass 201 charge It IYX TL81

e name elements in a b cold
18 f 99 Tc

7 t 131 I 201Tft9 43 53 81
Element Fluorine Technetium Iodine Thallium
Ion Name Fluoride Technetium ion Iodide Thallium ion



I 7 The following are properties of isotopes of two elementsthat are essential to our diet Determine the
number of protons neutrons and electrons
in each and name them

a atomic 26 mass 58 charge21582 1 sq Z t
X Fe26 26

p atomic 26 p
n mass p 58 26 32 n

e p charge 26 2 24 e
name Element Iron name Ion Iron Ion

b atomic 53 mass 127 charge 1
127 1271
53X 53

p atomic 53 p
n mass p 127 53 74 n
e Hep Charge 53 CD 54 e
Element name Iodine Ion name Iodide



19 Give the number ofprotons electrons and
neutrons in each of these neutral isotopes

p n e
a 73L 3 7 3 4 3

b FETE 52 12552 73 52

c EffAg 47 too 47 53 47

d IN 7 15 7 8 7

e Ffp 15 31 15 16 15

22 An element has the following natural isotopic
abundances and masses E

40.92 0.2690 8.82
19.99 amu 20.99 arm 21.99cm
Calculate the average atomic mass of this element

44 90.92
19.99 annex 18.174908 to ol100
4 0.226

20,99 anne x 0.054574 to 001
100

3
4 8.82 to rot21.99 amu x 1.939518100 1

20 169000 ounce

o O20 17 amu



23 Average atomic masses listed by IUPAC are
based on a study of experimental resultsBromine has two isotopes 7913 d 843 whose
masses 78.9183 and 80 9163 anne respectively and
abundances 50.69 and 49.31 respectively were
determined in earlier experiments Calculate the
averageatomic mass
79,3 Fsr
78.9183 arms 80.9163anne
50.69 49 31

4
6 50.69

78.9183 annex Too 40.02368627 aura

46 49 3180.9163 annex 39.89982753 amu
100 1

79.90435138 aura

79.90 amu



Z 5 This one was a mistake to assign but is actuallya greatproblem and demonstrates some greatproblem Solving Skills
The average atomic mass of some elementsmay
varydependinguponthe Source of their oresNaturallyOccurring Boron consists of two isotopeswith accuratelyknown masses 43 10 0129 am u and
B 11 00931 amu The actual atomic mass of
boron can vary from 10 807 to 10.819 depending
on whether the mineral Source is fromTurkey orThe United States Calculate the abundance
leading to the two values of the averageatomic masses of boron from these twoCountries
Translation work theproblem in reverse twice

Okay not an easyproblem but verysatisfying
Here'swhat it looks like

Turkey Ave B mass too 807 am u
w n

mops ioB T M B o 10 807
A

Known twounknowns2
IO 0129 aww o

t 11.00931 amu 90 3
0 10.807

to solve an equation with 2unknownsyouneed
2 equations B t B 100

B 100 B

Now Substitute and solve

10.0129amu 100 90 1 11.00931amu 10 807am u
100

10 0129amu l i t Il 00931amu 9030 10.807 amu



10.0129 anne 40.0129 iB t 11.00931aww 9 3
0 10 807amu

10.0129aww 92 t 11.00931amo 9432 10.801amu 10 0129amu

move to right simplify

11.00931aww 10.0129aww O 7941 amu
Factor out iB

9 11.00931amu 10.0129 aww 0 a 794,1 amu

B 0.99641anne 0 7941 amu

3

9,01 0.7941mg

B
994641 am

Too O 7969610903
3

B 79 669610903

B 79.7

B t 013 100 Now use the 2ndEq to Solve
90 3 100 go B

for B

95013 100 79.7
9093 20 3

Turkey B 20 3 B 79.7



Now we do it all again to solve for the us values in
United States B 10 819 aww
I'm going to shortcut it a bit byjumping to the step
where the substitution has already been done

10.0129amu 100 90 1 11.00931amu ioBo 10 819 amu
100

lo 0129amu l 940 t 11.00931 amu 9030 10.819 amu

10.0129aww lo 0129aww ft t 11.00931aww 10.819aww

Il 00931aww 9 1 10.0129 992 10.819 10 0129 aww

il

oBo_ 11.00931 10.0129aww O 8061 a.mu

B 0.9964lame 0 8061 amu

B 0.8061 a mo
200 O 99641 amu

B
Too

Go 8090043255

TS 80.9 0043255 80 9Zou
B 200 80.9 19 I

United States 9093 19 I B 80.9

Now that was a good problem
2 equations 2 variables to solve the
problem backwards to



29 write the molecular andempirical formulas
for the followingcompounds

Molecular Empirical
a o c O CO2 CO2

b H c c H Caltz Clt

c cec
t CzH4 CHz

it H

O
d o o H 42504 HzS0y

O H

31 Determine the empiricalformulafor the following
Compounds

a Caffeine CqHioNy0z 2 CyH5Nz0

b Sucrose CizHzzQ can'treduce CizHzzQ

c HydrogenperoxideHz0z 2 HO

d glucose Cultiza 6 CHI
e ascorbic acid vitaminC C6HooQ 2 CzHy0z



38 Compare I smoteOz 1 moleHz 1mole Fz

a Which has the most molecules Explainwhy
022 1023molecules42

6.022 1023moleculesHz 1moleHex z

Oz 1 moleOzx Kates02 6.022 1023moleculesmoleOz
6.022 1023moleculesF2 6,022 1023moleculesFz 1moleFz x z

All equalbecause all 1 moleThese are countedvalues and its thesame
as asking if you have Looapples 100oranges
which doyou have more of

b which has thegreatestmass Explain
2.0169 2 2.016GHzHz 1 moleHzX z

Oz 1mole02 x 32.00g Oz1moleOz
E I mole Ex 3

38.00gFz2moleFz
Fluorineweighs the most as Fz has the
highest atomic mass



39 which Contains the greatest mass ofoxygen
0.75 mol czttsO.tt 0.60 not HCOzH or 1OuedH2O

Roadmape
not A mot oxygen g Oxygen

Youcouldstophere as moremolesmoregrams
moleO 9 12gOO 75m01CeltsOH into H l mole0

0.60mol HC0zH x 2 x 16001 19gOl mol HC0zH I met O

1.0motH2O x x 16g1 notH2O Imet 0

The formic acid HCOzH has the highestmassof
oxygen

42 calculate the molar mass of each of thefollowing
Compounds

A HF 1.008 t 1900 20.02g1mole

b MHz 14.01 t 361.008 17.03 glmole

C HNOz 1.008 t 14.01 t 3616.00 63.02gmole

d Ag2804 2 107.9 t 32.07 t 4 16.00 311.9gloriole

e B oHz 10.81 t 346.00 t 3 1008 61.83 glmole



43 calculate the molar mass of each

a Sq 8 32 07 256.6gInoue

b C5H z 542.01 t 12 1.008 72.15g1mole

c Scz SO4 z Z 44.96 t 3 32.07 t 12616.00 378.13glmole

d CHzCOCHz 3 12.01 t 1.008 t 16.00 58.08glmole

e CeoHR06 6 12.01 t 1241.008 t 6616.00 180.16glmole

46 Determine the number of moles and the
number ofprobes of each type of atom in each
of the following

Long problem
Roadmap

g A mole A mole is

more Bz
mole is

e7 Eh
we will also need the molar mass of each
compound

a 25.0g Czlty molar mass 3612.01 t 661.008 42.08gImole

1 moleC3H6 o 594 mole CzHoo25.0gCzHz X 42.08gCzHG
1 moleCzHee 1.78mole.CI25.0gCzHce X yz.ogg.cz1zImoleCzH6

1 moleCzHa t 3.56mole.lt
Z5oOgC3H6Xyz.oggCzHzlmoleCzH6 I



b 3.06 1 3g CzHgNOz 2612.01561.0081 14.01 2616,00
75.07gImole

1moleCzH5N02 53 06 15 CzH5NOz
75.07gczHsµOz 4.08 15moleCzltsNoz

1moleCzH5N0z 2moleC 5
x 8.16 10moreC3,06 15 CzH5NQ 75.07gczltsNOzimoleczlts

NOzimoleczttsNOzs mole.lt 2,04 xio4mole.ltx3,06 15 CzH5NQ 75.07gCzHsN0z lmolecutshtoz

ImoleCzH5N0z 1moleat 5
x 4.08 15moleat3 06 15 CzH5NQ 75.07gczltsNOzlmolecztsNOzsl.noeCzH5N02 2 mole 0 8.16 15moleO3 06 15 CzH5NQ 75.07gCzHsN0z ImolecattsNO2

c 25 lbs CizHµNzOyF
13 12.017 1661.008 2614.01 t 4616.00 t 19 00 283.28glmole

453.6g4314604204Fx 1 mole CzHi6NkQF25lb's CzHi6NkQF 1lb CzHµNz0yF 283.28gCzHi6NkQF

40 mole CzHi6NkQF

453.6gGsHi6NkQF I mole CisHwakQF C25lb'sGzHi6NkQF 1lb CzHwNzOyF 283.28gCzHwNkOyF ImoleCizH6HzQF

520mole

453.6gGzHi6NkQF I mole CBHi6NkQF t25lb'sGzHi6NkQF 1lb CzHµNz0yF 283.28gCzHwNzOyF lmolecislthonkQF

640TH



453.6gGsHi6NkQF I mole CzHi6NkQF 125lbs CsHi6NkQF l lb CzHµNzOyF 283.28gCzHwNzOyF lmoleCizH6HzQF

8OomoleTf

453.6gGsHi6NkQF I mole GzHi6NkQF 025lbs CsHi6NkQF l lb CzHµNzOyF 283.28gCzHwNkOyF lmoleCizH6NzQF

l60mole

453.6g434604204Fx 1 mole GzHwNzOyF 1moleFx25lbs CzHi6NkQF l lb CzHµNzOyF 283.28gCzHwNk0yF lmoleCizH6NzQF

40 Mole F

d 0 125kg Coy Asos z CHzC0z z
CnyASzCy1160,0 easier to count

4 63.551 2674.92 442.01 t 64.008 t 10 16.00 618,13gInsole

arskscukaso.LK sodzxi9E9cEiiaEoIeEiio.Idzxaieiis9E 3 Eiji
0.202 mole cuyfhs.org zHz0z

z



ouskscakasoddcatsoditi Eit.EEkdiiitaIdzxaieiis9EYfaEogEiiiiIo
4 mole CU o 809mu
l mole cuyfhsoddcdts.dz

0.125kgcukasoddcdtsodzxi9E.fifo eEiitaIdzxa'amiss Eo ii
2 mole As TX 0.404moleAsmole cuycn

soddczltsodzlo.ks
kgcukasoddcdtsodi.io EiiaEo IEzxaieiis9EYfaEo iiiEg

4 mole C T0.809moleC
l mole cuyfhsoddcdts.dz

oustscukasoddcdtsodzx 9E.fifo eEiitaIdzxa'amiss Eo ii
6 mole It TX 1.21mole It
mole cuyfhsoddcdts.dz

oustscukasoddcdtsodzx 9E.fifo eEiitaIdzxa'amiss Eo ii
10 mole O 2o02moLe
I mole cuyfhsoddcdts.dz



e 325mg C6HsCOzH C0zCHz cgltgoysomu.cheasier
9 12.0119 1.0087 4 16.00 181.16glmole

igcgltg04 IM t9O4 o.oom 9moleCgHgOy
325mgcgttgoyxzooomg

cgtgoyl81.16gcgttgoylgc.gl
gO4xlmoleC O4 9

325mgCqHg0yx 181.16gCgHgOy imolecgHgoy1000mgCgHg04

0.0161mole C

1gCgHg04 gHgOy t
325mgcgttgoyx ooomgcgfgoyd81kegc.glgOy2moleCgHg0y0

oett

1gCgHg04 1 4904 4 mole O
325mgCqHg0yx gHgo 181.16gCgHgOy lmolecgltgoy

0.00718 mole0



5 Determine the mass in grams of each of thefollowing

a 0.600 mole ofoxygenatoms

0.600 mole O x 0 9.6090TI mol O

b 0.600 mole ofoxygenmoleculesOz2xoxygen
32.00g02 TO 600moleOzx 19 ZgOz1moleOz

C 0 600 mole of 02 one molecule Oz

0.600 mole03 x 28.8g0T
Imole03 I

57J The Cullinan diamond was the largest naturaldiamond
ever found Jan 25 1905 It weighed3104carats
1 carat 200mg Howmany C atoms were present
in the stone
Diamonds are 100 Carbon

Roadmap
Carats my g mole atom

3104caratsC x fcaqmaffxioogmcgcx z.omgeccx6mec0catoms
3.113 x 1025C atoms




