Reaction Feasibility Past Paper Questions

Multiple Choice
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A reaction must be exothermic if

A both AG® and AS® are negative
B both AG® and AS® are positive
C  AG®is negative
D As®is positive.
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The standard enthalpy of formation of strontium chloride is the enthalpy change for
which of the following reactions?

Sr(g) + Clyfg) — SrCl(s)

Sr(s) + Cly(g) — SICly(s)

S(g) + 2CU(g) — SrCly(s)

S(aq) + 2l (aq) — SrCly(s)

o n® >
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The standard entropy of a perfect crystal is zero at

0K
25K
3K

A
B
c
D 298K.
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Methane gas can be converted into methanol in a series of steps.

“The overall equation for the reaction is

CH,(g) + 1%0,(&) ——> CH,OH())

Substance AH/K]mol™ | 5%/JK mol "
CH,@) =75 187
Os) - 205

CH,OH(0) 239 127

(a) For the conversion of methane into methanol, calculate
(i) the standard enthalpy change, AH"

(i) the standard entropy change, AS”.
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Calculate the maximum temperature above which the reaction becomes no longer feasible.
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Burning magnesium continues to burn when placed in a gas jar of carbon dioxide according to the
equation

2Mg(s) + CO,(g) - 2MO(s) + C(s)

substance SYIK ol
Mg(s) 330
71y COe) 214
burning spoon — | [~ gas jar g0 o
S masnesium
carbon dioxide —— <) 570
—

(a) Using the values from the table above, calculate AS® for the reaction.
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Using the information below and your answer to (a), calculate AG® for the burning of
‘magnesium in carbon dioxide.

Mg(s) + %0,() - MgO(s) AH® = 493 K mol”!

C(s) + 0x(2) > COL(e) AH® = -394 k] mol™
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Ethene can be hycrated to produce ethanol.
CH©O + KOO — GHOHE

Standard fee energy o Standard enthalpy of
Compound | _formation, 4G (imol") | formation, 4 (kimol )
Ethene @ 2
ater 7 6
Ethanol s -

(@) For the hydration of ethene, use the data inthe table to calulate:
) the standard enthalpy change, 4H,in kimol';

(9 the standard entropy change, 45", in K" mol .

(®) Calcuate the temperature, in K, at which this reaction just becomes
feasile.
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Zinc is often found in nature together with lead in sulfide ores. Different
industrial processes can be used for the production of zinc metal. One of
these i an slecroytc process and aother ' a thermal proces.

@) In the electrtyic process, ine sulfide is converted nto zinc oxide by

roasting ina formace a 1300K.

259+ 040

— 00+ 300

The daa in the tablerefes to thsresction.

Substance | a7 omot) |57 0K mol”
) E E)
ot o ws
206 ED) w“
5049 £ 20

9 For the conversion of sine ulfice fnto zinc axide, use the daa in

the table to calulte:

W i omat

® A5 ik mol”

@) Coculate the theoretcal temperature, in K, above which the

reaction s no longer feasible.

2




image15.png
To make nuclear fuel from uranium ore, the element uranium has to be
extracted from the ore before being made into fuel pellets.

One of the reactions in the production of nuclear fuel from uranium ore is

UOL(s) + 4HF(®) — UF(s) + 2HO@) &K

244k mol”*

‘The data in the table below refers to the substances at 298K.

Substance S10K mal’
U0y(s) kd
HE(E) 74
UF() 152
H0() 18

(@) Use the data to calculate the entropy change, in JK* mol, at 298K for

this reaction.

(6) Determine, by calculation, whether this reaction s feasible at 298K.
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Which of the following always increases in a
spontancous process?

A Thefree cnergy

B Thetotl entropy

C Thetotal enthalpy

D The surrounding temperature
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One mole of which of the following chlorides
would have the greatest entropy at 750°C?

A Sodium chloride

B Calcium chloride

C Potussium chloride

D Magnesium chloride
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In which of the following changes will there
be an increase in entropy?

A

B
c
D

COL@) - COL0)
Combustion of ethanol
Hydrogenation of ethene
Phenylethene —» poly(phenylethene)
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Which of the following reactions cannot be described as an enthalpy of formation?

Si(s) + 4C(g) — SICL(®)

Mg(s) + %0,(8) > MgO(s)

C(s) + 2Hy(g) + 150,(g) — CH,OH(®)
20(5) + 3H,(8) - CH(@)

o0 ® >
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Which of the following is likely to have the lowest standard entropy at 100

Neon
Mercury
Sulfur
Phosphorus

o0 ® >




