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5.2Hess'sLaw

Question Paper

Course DPIB Chemistry
Section 5.Energetics / Thermochemistry
Topic 5.2Hess's Law
Difficulty Hard
Time allowed: 20
Score: /10
Percentage: /100
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Question1

The equations below show the formation of sulfur oxides from sulfurand oxygen.

S(s) + O9(g) > SO,(Q) AH® =-297kImol™!

S(s) +1204(g) »SO3(9) AH® =-395kImol™!

Whatis the enthalpy change of reaction, AH® ,0f 250,(g) + O4(g) - 2S03(g) inkJ mol-1?
A. (794 -594)
B.(296 + 395)
C.(-395+297)

D.(-790 +594)

[Tmark]
Question 2
Some bond energy values are listed below.
bond bond energy /klmol!
Br-Br 193
CI-Cl 242
C-H 414
C-ClI 324
These bond energy values relate to the following fourreactions.
W Bry>2Br
X 2CI>Cl,
Y  CHz+Cl>CHxClI
Z CH4>CHz+H
Whatis the correct order of enthalpy changes of the above reactions from most negative to most positive?
AY>Z>W->X
B.Z>W->X->Y
C.Y>X>W->Z
D.X>Y>Z>W
[1mark]
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Question 3

Astudent calculated the standard enthalpy change of formation of propane, CzHg, using a method based on standard
enthalpy changes of combustion.

He used correct values forthe standard enthalpy change of combustion of propane

(-2220 k) mol-'y and hydrogen (-286 ki mol~') but he used an incorrect value for the standard enthalpy change of
combustion of carbon. He then performed his calculation correctly. His final answer was -158 kJ mol~.

What did he useforthe standard enthalpy change of combustion of carbon?
A.-2220 +(286x4) +158

— 2220 + [286 X 4] + 158
' 3

B

+ 2220 — [286 X4] — 158
3

C.

D 3
" — 2220 + [286 X4] + 158

[1mark]

Question 4

Given the following enthalpy changes,
lo(s) > 15(Q) AH® = +38 k) mol!
l5(9) + 3Clx(9) > 2ICIx(s) AH® = -214 k) mol!

Whatis the correct vaIueforAHfe of iodine trichloride, ICI3(s)?

A.2 (38 — 214)

B.2 (214 — 38)

C. Y% (38 — 214)

D. % (214 —38)

[1mark]
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Question 5
Using the following information:

CO(g) +%205(g) >CO,(g)  AH® =-283kJmol!

Ha(@) +%205(g9) »>H0()  AH® =-286kImol”!

H,O(g) > H20() AH® = -44 k) mol!

Whatis the enthalpy change, AH®, for the following reaction?
CO4(g) +Ha(g) > CO(g) + H,0(g)

A. 286

44 — 283
B.—286 + 44 + 283
C.—286 — 44 + 283
D.—-286 + 44 — 283

[1mark]

Question 6
lodine trichloride, IClz, is made by reactingiodine with chlorine.

lo(s) + Clp(@) > 2ICl(s)  AH® =+14 k) mol™!
ICI(s) + Cly(g) > ICl5(s) AH®=-88 kJmol™!
By using the data above, whatis the enthalpy change of the formation for solid iodine trichloride?
A.-162kJmol!
B.-81kJmol!
C.-74kJmol™
D.-60kImol!

[1mark]

Page 4 of 7

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question7
Shown below are three enthalpy changes:

CHy(g) + O(g) » HCHO(l) + HyO(l) AH =x
HCHO(l) + 20,(g) >HCOOH()) AH=y
2HCOOH(I) + Y204(g) » (COOH),(l) + H,O(l) AH=z
Usetheinformation given to deduce the correct expression for the enthalpy change of the following reaction:
2CH4(g) + 3%205(g) > (COOH),(l) +3H,0(1)
AX+y+z
B.2x+y+z
C.2x+2y+z
D.2x+2y+2z

[1mark]

Question 8

The hydration enthalpy of anhydrous copper(ll) sulfate, labelled as AHeyp, cannot be measured directly. It can be found

indirectly by determining the solution enthalpies of anhydrous and hydrated copper(ll) sulfate.

AHeyp
Anhydrous copper(ll) ———————————> Hydrated copper(ll)
sulfate sulfate

AHy AH,

Copper(ll) sulfate solution
Which of the following statements correctly explains why the value for AHey,, for this reaction cannot be measured directly?

|.Hydrated copper(ll) sulfate is not producedin a controlled manner
[I. Dissolving of the solid is difficult to avoid
lll. Heat energy is trappedinside the solid copper(ll) sulfate

A.landllonly
B.landlll only
C.llandlll only
D.l,llandlll

[1mark]
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Question 9

Lithium iodide solution can be produced by two different reaction paths, according to the following diagram:

Li*(g) + 1I"(g)

N
AH,
Li* (aq) + 17(g)
+753 kJ mol™
AH,
J Li"(@q) + 1" (aq)
Lil (s) ﬂHaT

Which labels could be added to complete the diagram

AH; AH, AH3
A +364 kImol! DHpyq +82kJmol’
B DHpyg AHgg, +82kJmol!
c AHpyg -307kJmol! AH,
D -364kJmol™ AH, DHpyq
[1mark]
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Question10
Bond energy calculations show the enthalpy of combustion for propene to be -1572.0 k) mol-'.
Compound CsHe(9) CO,(9) H2O(D) H20(9)
AH®; / k) mol! +20.0 -393.5 -285.8 -241.8

Using the enthalpy of formation data, which calculation correctly shows the percentage error between propene’s enthalpy
of combustion values obtained from bond energy calculations and Hess’s Law calculations, assuming the bond energy

calculationvalueis correct?

—1572.0

A. 100
((3 x —393.5) + (3 x —241.8) — (20)) — 1572.0°

B (3 X —393.5) + (3 X —241.8) — (20)
. X
—1572.0

100

X100

c (3 x —393.5) + (3 x —241.8) + (20)
' —1572.0

D ((3 x —393.5) + (3 X —241.8) — (20)) — (—1572.0) % 1
-1572.0

00
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