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5) a) 1 molecule C2H5OH = 2 atoms C + 6 atoms H + 1 atom O = 9 total atoms 
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d) 1 molecule CHCl3 = 1 atoms C + 1 atoms H + 3 atom Cl = 5 total atoms 

 

  
23

241 6.022 10 572.5 1.83 10
119.37 1 1

×
× × × = ×33

3
33 3

 total CHCl
 CHC

 CHCl
 

 t CH otalCl
 CHCl l CHCl

  atom  atom
  

 g
 

molecule
moleculeg

l
mol

 o
 

m  

 
 
 

6) a) 1284 8.86
32.06

× = S
 S

 S  S g  mol  mol
 g

 

 

 b) 
31 10 12.50 42.8

1 58.44
×

× × = NaCl
 N

 NaC Na l  Cl
 NaCa l

Na
l

Cl
C

  mol  mo kg
 kg

lg
g 

 

 

 c) 
23

241 6.022 1042.4 1.05 10
24.31 1

×
× × = ×  MMg g Mg

  MgM
 g

g
M  ato g

 g
m  ato

 
m

m l
mol

o
 

 

 d) 3.12 1485 9.47
1 159.80

× × =
2 2

2
22

2
  Br

 
Br  Br 

rr
r

 B
B

B
  mol  mol mL

 m
g

 L g
 

 
 
 
 
 
 
 
 
 



7) a) 
23

236.022 10
1 6.022 10

1
×

× = ×4 3
4 34 3

4 3
 NH NO

 NH NO
 NH NO

 NH NO
 

 m
form.uni

m
t

form. tol
 

 u i
ol

n  

 

 b) 
23

242 6.022 101 1.204 10
1 1

×
× × = ×4 3

4 3
 NH NO

 NH NO
 N  N N

 N
 mol

 mo
mol

mo
 atom at

 l
om

l
  

 

 c) 
23

244 6.022 101 2.409 10
1 1

×
× × = ×4 3

4 3
 NH NO

 NH NO
 H  H H

 H
 mol

 mo
mol

mo
 atom at

 l
om

l
  

 

 d) 
23

243 6.022 101 1.807 10
1 1

×
× × = ×4 3

4 3
 NH NO

 NH NO
 O  O O

 O
 mol

 mo
mol

mo
 atom at

 l
om

l
  

 
 e) 1.204x1024 + 2.409x1024 + 1.807x1024 = 5.420x1024 total atoms 
 
 

8) a) 
23

246.022 10 35.0 9.0 10
1 1

×
× × = ×2

2
2

2

 MnO  total  t MnO
M

ot
 MnOn

al
O

  atom  atommol
mo   l

 mol  

 

b) 
23

241 6.022 10 5255 9.11 10
84.32 1 1

×
× × × = ×3

3

3

33

3 aMgCO
 MgCO

l
 MgCO

 M
 MgCO

 Mg
 tot l  tot

CO
a

C gO
  aform. un

 
i mt

f
to  atom

 u orm. nit
mol

mol  
 g

g
 

 

c) 18 1935.0 10 1.5 10
1

× × = ×2
2

 total H O
 H

l
O

 tota molecule
 molecule

 atom  atom  

 
 

9) a) 1 1 107.8725.0 14.4
187.77 1 1

× × × =
 Ag

 Ag
 AgBr

 A
 AgBr

 AggB
 Ag

r
 

r
Ag

B
mol

m
  g  g

 
m g
o

ol
mol  l

 
 g

 

 

 b) 1 3 14.016.34 1.79
149.12 1 1

× × × =4 3
4 3 4

4
4 3 4 4 3 4

 (NH ) PO
 

 (N
 

 N  N
(NH

H ) PO
 ( ) PONH )

 N
 PO N

 g
 

mol
mo

  g  g
 

mol
mollg

 
  

 

 

 c) 22
23

1 3 16.008.45 10 6.74
1 16.022 10

× × × × =
×

3
3

3

3
 SO

 SO
 SO

 SO
 O

 O
 O  Omolecule

molecule
  g  g

 
m ol

m
mo

 o
l

 mo ll
 

 

10) a) 1 0.789 1 2 12.0167.33 27.7
1 46.08 1 11

× × × × × =2 5

2 5
2 5

2 5

2 52 5

2 5 2 5

 C H O C H OH
 C H O

H
 C

 C
 CH

 C H OH
OH C

  C H OH
 C H O

C
HHH OH

C  
3

3
mcm

c
  

 
mol

mol
g 

 
mL

mL
ol

mo
  g

g  m
 g

 l
 

 

 b) 
3

25
23

1 153.81 1 1 1013.35 10 1.35
4 1 1.5842 16.022 10

−×
× × × × × × =

×
4 4

4

4

4

4

4
4

 CCl
 C

 Cl
 Cl

 CC CC Cl l
 

l
 CCl C C

 CCl  CCl
Cl Cll

atom
ato

  
 m

  mmol
mo

m
 

L  L
 

g
g

ol
mol

L
ml L  

 

 

 c) 20 2189.662 10 7.730 10
1

× × = ×4 2
4 2

 OHg(BrO )
 Hg(

O
BrO )

   at
i

form. unit
 t

oms
r

 a
 

t
n

o
o .u

ms
f m

 

 

 d) 31 2 14.010.04417 9.364 10
132.17 1 1

−× × × = ×4 2 4

4
4 2 4

4 2 2 44
 (NH ) SO

 (
 (NH ) SO

 (NH )NH )
 N

SO
N

SO N
 

 
 Nmol  g  g

  
mol

mol g
 

 mol
g  

 

 e) 1 66.77 0.0292
1393.48 1

× × =2 3 4 2
2 3 4 2

2 3 4 2 2 3 4 2
 (Hg ) (PO )

 (Hg
 (Hg ) (PO )

 (Hg ) (P) (P
 H

)
g

)
 

O
Hg

O
  m g ol  m
mo

o
l

m g
l

 ol
 

 

 f) 1 10 16.0034 13
416.98 1 1

× × × =2 3 2 5

2 3 2
2 3 2 5

2 3 2 5 5
 Sb(C H O )

 Sb(C H O )
 Sb(C H O )

 Sb(
 O  O

C H  O O)
 Omol

mol
mol

mo
 

g  g  g
  

 
l

 
 g

 


