Cycles

1 Which one of the following equations correctly defines the enthalpy change of formation of carbon
monoxide?

A Ce + %2029 — CO() B Cs) + O — CO
C Ci) + CO2(g — 2CO, D C + V2024 — COy

2 Which one of the following equations correctly defines the enthalpy change of formation of ethanol,
CszOHm?

A 2Cg + 6Hg + Oy — CoHsOHg B 4Ci) + 6Hzg + Ozg — 2C2HsOH,
C 2Ci) + 3Hag + 1/2024 — CoHsOH) D 2Cis) + 6Hg + O — CoHsOH)

3 Consider the data in the table below

Substance Standard enthalpy change of combustion / kJ mol’
hydrogen (g) -300

carbon (s) -400

benzene (1) -3350

What is the standard enthalpy change of formation of liquid benzene calculated to be?

+50KJmol-"

4 When 1.00 g of calcium is burned in oxygen to give CaO, the heat energy liberated is 15.9 kJ (at 25 °C
and 1 atm). The standard enthalpy of formation of CaO is

636KJmol!

5 The enthalpies of combustion of ethene, C;H4, and butene, C4Hs, are represented below as AH1 and
AHo.

CoHs + 302, —» 2CO, + 2H.O AH;4
C4Hs + 602, — 4CO,; + 4H,O AH:

What is the value for the enthalpy of the reaction of C2H4 to form C4Hg?
2CoHs — Cy4Hs AH=7?
AH = 2xAH1 — AH>
6 Calculate the enthalpy change, AH, (in kJ mol™) for the reaction
CH3OH(y + 1%202q — COzg + 2H20(

using the enthalpies of formation, AH, below

Compound CH3OHg CO2q H20¢)
AH¢P / kJ mol”’ -238.7 -393.5 -241.8

-638.4 KImol’
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7 The combustion of benzene, CsHs, may be written as 2CgHsjy + 1502 — 12C0zq + 6H20)

Using the information in the table, calculate the standard enthalpy

change of combustion, AHgms, for benzene in kJ mol’ Compound AHr / kJ mol”
C6H6(|) +49
CO2() -393

-3265 KJmol™ (if you got -6530 then given the equation has 2 H2Oy) -286

moles of benzene, you need to divide your final answer by 2.)

8 The enthalpy of combustion of butane, CsH1o, is -2877 kJ mol"'. The enthalpy of formation of CO. is -395
kd mol" and that of H,O is -286 kJ mol'. What is the enthalpy of formation of butane in kJ mol"?

-133 KJmol’

1 o .
9 Some standard heats of formation, [1H°, are as follows: Compound AH: /kJ mol
CHag) -74.8
What is AH®, in kJ for the reaction CO24) -394
H2O(g -242
3CHaq) + 403g — 3COzq + 6H20( Os(g) +143

-2981.6 KJmol™’

10 All of the following have a standard heat of formation of zero at 25 °C and 1.00 atm, except

A Brzg) B l2(s) C H2O) D Heq)

11 Given the following enthalpies of formation

AHs / kJ mol!
CaBry) -682.8
Ca?'(g) 1925.9
Br -233.9

What is the value of AH (in kJ mol ) for the reaction: CaBrysy — Ca?'g) + 2Brig

2140.9 Kdmol’
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12 The standard enthalpy changes of formation of four compounds are given below

CoHa4 C2He CsHs CsH1o
AH /kJ mol’ +50 -85 -10 -125
Which of the following reactions are exothermic?
| CsHs + Ho —» CsHqo Il CoHs + CoHs —> CsH1o 11| 2CoHs —» C4H1o + Ho
13 Calculate the standard enthalpy of formation of ethene (C2Haq)) given the following data: [3]

+33 Kdmol!

AHcombustion /KJ mol’'

C) -394
Hag) -286
H2C=CH2(g) -1393




