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5.2Hess'sLaw

Question Paper

Course DPIB Chemistry
Section 5.Energetics / Thermochemistry
Topic 5.2Hess's Law
Difficulty Easy
Time allowed: 60
Score: /45
Percentage: /100
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Questionla

a)
StateHess’s Law.

[1mark]
Question1b
b)
State the type of systemin which the totalamount of matter presentis always constant.

[1mark]
Questionlc
c)
Using theimage below, construct an equation that can be used to determine AH, from AH;and AH,.

AH,
X Y
AH,4 AH,
z
[1mark]

Question1d

d)
Complete the following Hess’s Law cycle for the decomposition of copper carbonate.

AH,
CuCO;, CuQys) + COz (g
AH¢ CuQ¢s)
AH; CuCO, AH,CO; @
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[3marks]
Question 2a
a)
Define standard enthalpy of formation, AH.

[2 marks]

Question 2b

b)

Write an equation to show the enthalpy of formation of 1Tmole of the following compounds. Include state symbols in your
equations.

Methanol, CHzOH ...

Carbon dioxide, COg ... vvereeievierni i

Ethane, CoHg i

[8 marks]
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Question 2¢

c)
Using the equations given, construct a Hess’s Law cycle for the following reaction. Include the values for AHy in your cycle.

BaCl,(s) +Zn(s)>Ba(s) +ZnCl,(s)
Ba(s)+Cl,(g)>BaCly(s) AH¢=-858.6kJmol!

Zn(s)+Cl(g)>ZnCly) AHf=-415.TkJ mol’

[3marks]
Question 2d
d)
Calculate the enthalpy of reaction, AH,, for the reaction givenin part (c).

[3marks]
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Question 3a

a)

Aluminium oxide reacts with magnesium to form magnesium oxide and aluminium in a displacement reaction via the
followingreaction.

ConstructaHess’s Law cycle for this reaction

Al,Oz(s) + 3Mg(s) » 3MgO (s) + 2Al(s)

Enthalpy of formation |[Enthalpy of formation (kJ mol~')
AH¢ (A, O3) -1675.7
AH¢(MgO) -601.7
AH¢ (M)
AH (Al
[4 marks]
Question 3b
b)
Outlinewhy novalues arelisted for Al(s) and Mg(s) in the table givenin part (a).
[1mark]
Question 3¢
c)
Calculate the enthalpy change of reaction, AH,, for the reaction in part(a).
[2 marks]
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Question 4a

a)
Determine the enthalpy change of reaction, AH,, for the following equations if they are reversed.
2Na+Cly>2NaCl  AH,=-790KJ .o

C2H4+ H2 > CZHé AH, =-65.6KJ i,

2Hy052Hp+ 0y AH,= 457TK) e

[3marks]
Question 4b
b)
Using theinformation given in part (a), determine the enthalpy change for the following reaction.
2C2H4 + 2H2 > 2C2H6
[1mark]

Question 4c

c)
Using theinformation in the table, deduce which equation should be reversed to determine the enthalpy change for the
followingreaction.

Si0,+3C>SiC+2CO
Equation number Equation Enthalpy change (kJ)
1 Si+0,->SIiO, 4l
2 2C+0,52CO =211
3 Si+C->SiC -65.3
[1mark]
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Question 4d

d)
Use theinformationin part(c) to produce an overall cancelled down equation which can be used to determine the overall
enthalpy change for the following reaction.

Si0,+3C>SiC+2CO
[2 marks]
Question 4e
e)
Deduce the overallenthalpy change, inkJ, using the informationin part (c) for the reaction SiO, + 3C » SiC + 2CO
[2 marks]

Question 5a
a)
State the equation required to calculate the enthalpy change of reaction, AH,, given enthalpy of formation, AH, data.

[1mark]

Question 5b
b)
Using section12in the data booklet and the data in the table calculate the enthalpy change of reaction, AH,, for the following

reaction.
SO, (g) +2H,S (g) > 3S(s) + 2H,0 (1)

SO, (9) H2S (9)
AH¢(kJmol) -297 -20.2
[3marks]
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Question 5¢
c)
Show how the equations can be usedto produce an alternative route for this reaction.
C2H4 + H2 > CzHé
AH (kJmol-T)
CoH4+30,>2C0O,+2H,0 -141M
C2H6+31/202—)2CO2(9)+3H20 -1560
H2+V2029Hzo -285.8
[2 marks]
Question 5d
d)
Calculate AH
[1mark]
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