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Questions

1
m(MgSO4) = 0.995 g

m(H2O) = 1.045 g (2.040 – 0.995)
n(MgSO4):n(H2O) = 
[image: image1.wmf]4
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 = 1:7, ( MgSO4.7H2O

2
m(H2O) = 8.94 – 5.19 = 3.75 g

% H2O = 
[image: image3.wmf]1
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m(C) = 
[image: image4.wmf]0
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 × 1.80 = 0.491 g

m(H) = 
[image: image5.wmf]0
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2

 × 0.736 = 0.0818 g

m(O) = 0.90 – 0.491 – 0.0818 = 0.327 g

n(C):n(H):n(O)
=  
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M = 
[image: image9.wmf]pV
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 = 
[image: image10.wmf]0
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MF = (EF)a where a = 
[image: image11.wmf]EFM

RMM


( MF = (C2H4O)a where a = 
[image: image12.wmf]0
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 = 2 ( C4H8O2
4
n(C) = n(CO2) = 
[image: image13.wmf]M

V

V

 = 
[image: image14.wmf]5
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17

 = 0.714 mol

( m(C) = n × M = 0.714 × 12.0 = 8.57 g

( m(H) = 10.5 – 8.57 = 1.93 g

n(C):n(H) = 0.714:1.93 = 1:2.7 = 3:8 ( C3H8 

RMM = 44.0 g mol–1
The molecular formula is C3H8 (the same as the empirical formula).

5
m(Cu(NO3)2):m(H2O) = 63.5:36.5

n(Cu(NO3)2):n(H2O) = 
[image: image15.wmf]5
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 = 0.339:2.028 = 1:6, ( Cu(NO3)2.6H2O
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M = 
[image: image17.wmf]pV

mRT

 = 
[image: image18.wmf]3
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 = 87.8 g mol–1
m(H) = 
[image: image19.wmf]0
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 × 0.48 = 0.0533 g

m(C) = 
[image: image20.wmf]0
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 × 1.18 = 0.322 g

m(O) = 0.588 – 0.0533 – 0.322 = 0.213 g

n(C):n(H):n(O)
=  
[image: image21.wmf]0
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MF = (C2H4O)a, where a = 
[image: image24.wmf]EFM

RMM

 = 
[image: image25.wmf]44
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 = 2 ( C4H8O2
7
a
AgNO3(aq) + NaI(aq) ( AgI(s) + NaNO3(aq)

Ag+(aq) + I–(aq) ( AgI(s)

b
K2SO4(aq) + Pb(NO3)2(aq) ( PbSO4(s) + 2KNO3(aq)

Pb2+(aq) + SO42–(aq) ( PbSO4(s)

c
Ni(NO3)2(aq) + 2KOH(aq) ( Ni(OH)2(s) + 2KNO3(aq)

Ni2+(aq) + 2OH–(aq) ( Ni(OH)2(s)

8
a
Cu2+(aq) + 2OH–(aq) ( Cu(OH)2(s)

b
Pb2+(aq) + 2Cl–(aq) ( PbCl2(s)

c
Ba2+(aq) + S2–(aq) ( BaS(s)

d
Ni2+(aq) + CO32–(aq) ( NiCO3(s)

9
n(TlI) = 
[image: image26.wmf]M
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 = 
[image: image27.wmf]3
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n(Tl2SO4) = 
[image: image28.wmf]2
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 × n (TlI)

m(Tl2SO4) = n × M = 
[image: image29.wmf]3
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% Tl2SO4 = 
[image: image30.wmf](sample)
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[image: image31.wmf]1
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 = 
[image: image32.wmf]324

.

6

09266

.

0

 × 
[image: image33.wmf]1

100

 = 1.465%

10
AgNO3(aq) + NaCl(aq) ( AgCl(s) + NaNO3(aq)

n(AgCl) = 
[image: image34.wmf]M
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n(NaCl) = n(AgCl)

m(NaCl) = n × M = 
[image: image36.wmf]4
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 = 0.445 g

% NaCl = 
[image: image37.wmf](sample)
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n(Al2O3) = 
[image: image40.wmf]M
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 = 
[image: image41.wmf]102
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n(Al) = 2 × n(Al2O3)

m(Al) = n × M = 
[image: image42.wmf]102
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% A1 = 
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n(CaC2O4.H2O) = 
[image: image47.wmf]M
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n(Ca) = n(CaC2O4.H2O)

m(Ca) = n × M = 
[image: image49.wmf]1
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 = 0.0818 g

% Ca = 
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n(BaSO4) = 
[image: image54.wmf]M
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 = 
[image: image55.wmf]4
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n(X2SO4) = n(BaSO4)

M(X2SO4) = 
[image: image56.wmf]n
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[image: image57.wmf]4
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2 × M(X) + 96.1 = 142 ( M(X) = 22.95 g mol–1 ( X is Na

14
m(CuSO4.5H2O) = 13.86 – 5.05 = 8.81 g

n(CuSO4.5H2O) = 
[image: image58.wmf]M
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 = 
[image: image59.wmf]6
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n(BaSO4) = n(CuSO4.5H2O)

m(BaSO4) = n × M = 
[image: image60.wmf]6
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Review Questions

1
a
Qualitative
b
Quantitative
c
Quantitative
d
Quantitative
2
n(H2O) = 
[image: image61.wmf]M
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 = 
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n(Na2CO3.10H2O) = 
[image: image63.wmf]10
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 × n(H2O)

m(Na2CO3.10H2O) = n × M = 
[image: image64.wmf]0
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m(H2O) in 1.09 g of CuSO4.5H2O = 
[image: image65.wmf]6
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m(H2O) lost = (1.09 – 0.780) = 0.31 g

% H2O lost = 
[image: image66.wmf]393
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a
m(H2O) = 4.24 – 1.90 = 2.34 g

% H2O = 
[image: image68.wmf]24
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b
Reheat and reweigh to constant mass.

5
m(C) = 
[image: image70.wmf]0
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m(H) = 
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m(O) = 0.500 – 0.200 – 0.0334 = 0.267 g

n(C):n(H):n(O) 
=  
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m(H) = 
[image: image75.wmf]0
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m(C) = 2.486 – 0.429 = 2.057 g

n(C):n(H) = 
[image: image76.wmf]0
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m(C) = 
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m(S) = 
[image: image79.wmf]1
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n(C):n(S) = 
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n(Fe2O3) = 
[image: image82.wmf]M
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 = 
[image: image83.wmf]6
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n(Fe) = 2 × n(Fe2O3)

m(Fe) = n × M = 
[image: image84.wmf]6
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% Fe = 
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m(H2O) = 62.6 – 55.3 = 7.3 g

% H2O = 
[image: image89.wmf](soil)
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 = 
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n(Mg2P2O7) = 
[image: image93.wmf]M

m

 = 
[image: image94.wmf]6
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n(PO43–) = 2 × n (Mg2P2O7)

m(PO43–) = n × M = 
[image: image95.wmf]6
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% PO43– = 
[image: image96.wmf]44
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n(BaSO4) = 
[image: image98.wmf]M
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 = 
[image: image99.wmf]4
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n(C7H7NO3S) = n(BaSO4)

m(C7H7NO3S) = n × M = 
[image: image100.wmf]4
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% C7H7NO3S = 
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n(AgCl) = 
[image: image103.wmf]M
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 = 
[image: image104.wmf]4
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n(Ag) = n(AgCl)

m(Ag) = n × M = 
[image: image105.wmf]4
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% Ag = 
[image: image106.wmf]30
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n(CaC2O4.H2O) = 
[image: image108.wmf]M
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 = 
[image: image109.wmf]1
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n(Ca) = n(CaC2O4.H2O)

m(Ca) = n × M = 
[image: image110.wmf]1
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% Ca = 
[image: image111.wmf]262
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n(Al(C9H6NO)3) = 
[image: image113.wmf]M

m

 = 
[image: image114.wmf]459
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n(Al) = n(Al(C9H6NO)3)

m(Al) = n × M = 
[image: image115.wmf]459
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% Al = 
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n(AgCl) = 
[image: image118.wmf]M
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[image: image119.wmf]4
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n(NaCl) = n(AgCl)

m(NaCl) = n × M = 
[image: image120.wmf]4
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Examination questions

Multiple choice

1
B
2
C

Extended response

1
a
Ba2+(aq) + SO42–(aq) ( BaSO4(s)

b
See flowchart on page 33 of coursebook.

c
Any two of:

•
insoluble
•
stable when heated
•
known formula
•
it is the only product that forms when Ba2+ ions are added to the solution of fertiliser.
d
n(BaSO4) = 
[image: image123.wmf]M
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.

233

41

.

2

 mol

n(S) = n(BaSO4)

m(S) = n × M = 
[image: image125.wmf]4
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% S = 
[image: image126.wmf]87
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e
The precipitate was not fully dried. Another component of the fertiliser, 
e.g. PO43–, also precipitated.
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a
m(C) = 
[image: image128.wmf]0

.

44

0

.

12

 × 1.2 = 0.33 g

b
m(H) = 
[image: image129.wmf]0
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c
m(O) = 0.80 – 0.33 – 0.053 = 0.42 g
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n(C):n(H):n(O) =  
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e
M = 
[image: image133.wmf]pV
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 = 
[image: image134.wmf]574
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f
MF = (CH2O)a, where a = 
[image: image135.wmf]EFM

RMM

 = 
[image: image136.wmf]0
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