More Hess’ Law questions -ANSWERS

3.	(a)	(i)	Enthalpy/heat change for formation of 1 mole of a
compound (1)
from its elements (1)
in their standard states / or stated temperature of 298K
(25C) and 1 atm (or suitable unit) (1)	3
(ii)	= -60.4  (52.336.2) (1)
= -76.5 (Kj mol1) (1)	2
(iii)	negative sign means reaction exothermic/gives out heat (1)
if no answer given to part (ii) must give general explanation
that negative means exothermic and positive means
endothermic reaction	1
(b)	Energy in = (612 + 366) = 978 (1)
Energy out = 348 + 412 + 276 = 1036 (1)
Energy change = 978 – 1036 = -58 (1) consequential
If candidates choose to include the four C-H bonds the above
figures are 2626, 2684 and -58	3
(c)	Average values from many compounds used in bond
enthalpies (1)
Actual values for these compounds probably slightly different
/ or, calculation in (a) (ii) uses real / actual / experimental
/standard/ values (1)
n.b. do not accept arguments based on error	2
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Question Correct Answer Acceptable Answers
Number
2(c) AH = AH; (products) — AH;
(reactants)

Or (-814x2) — (-286x2) (1)

=-1056 (kJ mol™) (1)
IGNORE units

Correct answer with no working AH; vaues added
2) scores zero
overall
Omission of either or both of x2
max 1. Hence

-242 with some working (1)

-1342 with some working (1)
-528 with some working (1)

(+)1056 with some working (1)

6242 01
0806
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Heat/enthalpy/energy change per mole of substance/compound/product
OR

heat/enthalpy/energy change for the formation of 1 mol of substance/
compound/product (1)

“heat released” and “heat required” not allowed unless both mentioned
NOT molecule

from its elements in their standard states (1)

at 1 atm pressure and a stated temperature/298 K (1)

NOT “room temperature and pressure”

NOT “under standard conditions” (3 marks)

(i) (AH=-306- (-399)) = (+) 93 (kJmol™")

ALLOW kJ
Incorrect units lose mark otherwise (1 mark)

The equilibrium moves to right hand side
OR amount of dissociation increases (1)

Because the (forward) reaction is endothermic (1)

Needs to be consistent with (i)

If (i) has a negative answer (exothermic)
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Question
Number

Correct Answer

Acceptable Answers

1@0)

AHreaction=F A Hpproducts=L /A
Hireactants

or

= [4x90.4 + 6 x -242]-[4 x
-46.2] (1)

=-905.6/-906 (kJmol™) (1)
correct answer without
working scores (2)

incorrect answer without
working scores (0)

correct answer with any other
units scores (1)
(+)905.6/(+)906(kJmol ')
scores (1)

Any answer omitting just one
stoichiometric factor scores
(1) -1176.8, (+)304.4, -1044.2

Any answer omitting more
than one stoichiometric
factor scores (0) e.g. -105
kJmol!

AHreaction=
products-reactants

kJ

3or4s.f.

Question

Correct Answer

Acceptable Answers





image2.png
B o X D trontecom/esingnks % | N = - 8

C i | [ fronter.com/ealing/links/files.phtm|/39185110$412276718%/Resources/Key +Stage+5/AS+_prcent_26+A2+Chemistry+/Old-+Edexcel+-+past+papers/Jur 7| =

+ Apps [ Mobile Phones | Bro.. (@) Festherstone High S... [ Google s« Radio Mozart- Mars.. (] Maths for chem ) Appointments Online » (3 Other bookmarks

ARZEEX|® ®[v]/w| = @ @] | & &[] Tools | Sign | Comment

Any answer omitting more
than one stoichiometric
factor scores (0) e.g. -105
kJmol!
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Question Correct Answer Acceptable Answers | Reject
Number
1 (a)(ii) H,0 is not most stable/ Water should be in Just “Not standard
standard state (under liquid state conditions”
standard conditions)

Or combustion is not
complete

Or Involves 4/ more than 1
mol NH; (1)

Question Correct Answer Acceptable Answers | Reject
Number
1 (a)(iii) (Reaction is exothermic &) Just “Reaction is
heat/ energy produced can exothermic”
maintain catalyst
temperature (1)

Question Correct Answer Acceptable Answers | Reject
Number

1 (b)(i) Platinum /Pt (-rhodium /Rh Mention of Rb (0)
alloy) (1)
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OR Maintenance cost high

OR High energy cost

OR Sulphur dioxide liquefies.

NOT “too costly” without explanation
NOT too dangerous

(1 mark)

()

AH = 2AH(S05)-2AH(SO,) = (-395 x 2)-(- 297 x 2) (1)

=-196 (kJ mol™") (1) - IGNORE units

-196 (kJ mol ") with some working (2)

No consequential mark other than failing to multiply by two to get

-98 kJ mol™ max (1)
Any positive answer (0)

(2 marks)

Qwc

(if)

AH; is defined as formation from elements
OR AH; of an element is defined as O (in its standard state)
OR all elements are given the value zero

‘It is an element’ on its own (0)

(1 mark)





