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Enthalpy Change

Apprentice Difficulty Level

Question Group 1

Question 1

The AH for the following reaction is -88 kJ.

PClsg) + Clzg) — PCls(g)

Determine the AH (in kJ) for the related reactions below. (Give attention to the +/- sign).
2 PCla). + 2 Clzg— 2 PCls(g))

PClsgg — PClag + Clzg)

3PClsq) — 3PCl3g) + 3 Clzg)

5PClzg + 5Cl2g) — 5 PCls(g)

Question 2
The AH for the following reaction is -342 kJ.

Fes) + Clzog) — FeClzs)

Determine the AH (in kJ) for the related reactions below. (Give attention to the +/- sign).
2Fes) + 2Cl2g) — 2 FeCleg)

FeClos)y — Fei) + Clog)

3 FeClzs)y — 3 Feis) + 3 Clz)

5Fes) + 5Cl2g) — 5 FeClyg)

Question 3
The AH for the following reaction is -394 kJ.

Ci + O2qg — COzq)

Determine the AH (in kJ) for the related reactions below. (Give attention to the +/- sign).
2Ci) + 202g — 2 CO2q)

CO2qg — Cs) + Oz

3C02g — 3C) + 302

5Ci + 502g— 5 COzq)

Question Group 2
Question 4
The AH for the following reaction is -570 kJ.

2 Hzig) + Oz — 2 H20)

Determine the AH (in kJ) for the related reactions below. (Give attention to the +/- sign).
6 Hzg) + 302¢g — 6 H20q)

4 H2O— 4 Hzig) + 2 Oz

4 Hog) + 202¢g — 4 H20q)



6 H2Og) — 6 Hzg + 3 Oz

Question 5
The AH for the following reaction is -565 kJ.

2 CO(g) + O2g — 2 COxq)

Determine the AH (in kJ) for the related reactions below. (Give attention to the +/- sign).
6 COg + 302g — 6 CO2q
4 CO2q — 4COg + 202
4 COg + 202g — 4 COzq
6 CO2q — 6 CO( + 3 Ozq

Question 6
The AH for the following reaction is -537 kJ.

H2g) + F2ig) > 2 HF(g)

Determine the AH (in kJ) for the related reactions below. (Give attention to the +/- sign).
3H2g) + 3 F2g - 6 HF(q)
4 HFg — 2H2g + 2 Fzq)
2H2q) + 2F2g - 4 HF(q)
6 HFg — 3 Hzg + 3 Fzg

Question Group 3
Question 7
The AH for the following reaction is 180 kJ.

N2y + Oz - 2 NO)

Determine the AH (in kJ) for the related reactions below. (Give attention to the +/- sign).
4 N2@g) + 4 Oz2g - 8 NO)

4NO@ —> 2Nz2g + 202q)

6 NO@ = 3Nzg + 3 0O2q)

2N2@ + 2024g - 4 NO)

Question 8
The AH for the following reaction is 566 kJ.

2CO02qg — 2COq + Oz

Determine the AH (in kJ) for the related reactions below. (Give attention to the +/- sign).
8 CO2q — 8CO( + 4 O2q
4 COg) + 202qg — 4 COzg)
6 COg + 302g — 6CO2yg)
4 CO2q - 4COg + 2029



Question 9
The AH for the following reaction is -1686 kJ.

2Wi) + 3029 — 2WOs3s)

Determine the AH (in kJ) for the related reactions below. (Give attention to the +/- sign).
8We) + 1202 — 8 WOs3(s)

4 WOz —» 4 W) + 6 Oz

6 WO3is) » 6 W) + 9 Oz

4 W) + 6029 — 4 WOss)

Question Group 4

Question 10

The AH values for three chemical equations is shown. Adjust the equation so that the energy
term (kJ) is located in the equation. Locate it on either the reactant or the product side.

PCls(g) — PCls(g) + Cl2(g) AH = +88 kJ
Fes) + Clasy — FeClas) AH =-341.8kJ
Ci) + Oy9) — COyg) AH =-393.5 kJ

Question 11
The AH values for three chemical equations is shown. Adjust the equation so that the energy
term (kJ) is located in the equation. Locate it on either the reactant or the product side.

Ci) + Oy9) — COyg) AH =-393.5 kJ
PCls(g) — PCls(g) + Cl2(g) AH = +88 kJ
Fes) + Clasy — FeClas) AH =-341.8kJ

Question 12
The AH values for three chemical equations is shown. Adjust the equation so that the energy
term (kJ) is located in the equation. Locate it on either the reactant or the product side.

Fes) + Clais) — FeClz) AH =-341.8kJ
Cis) + O,9 — COyq) AH =-393.5 kJ
PCls(g) — PCls(g) + Cl2(g) AH = +88 kJ

Question Group 5

Question 13

The AH values for three chemical equations is shown. Adjust the equation so that the energy
term (kJ) is located in the equation. Locate it on either the reactant or the product side.

2 Hzg) + O2(g) — 2 H20y) AH=-570 kJ
2 CO2(g) — 2 CO(g) + O2(g) AH = +565 kJ



Hag) +F2) — 2 HF(g) AH = -537kJ

Question 14
The AH values for three chemical equations is shown. Adjust the equation so that the energy
term (kJ) is located in the equation. Locate it on either the reactant or the product side.

Hzg) +F2@) — 2 HF() AH =-537kJ
2 Hzg) + O2(g) — 2 H20y) AH=-570 kJ
2 CO2(g) — 2 CO(g) + O2(g) AH = +565 kJ

Question 15
The AH values for three chemical equations is shown. Adjust the equation so that the energy
term (kJ) is located in the equation. Locate it on either the reactant or the product side.

2 CO2(g) — 2 CO(g) + O2(g) AH = +565 kJ
Hzg) +F2@) — 2 HF() AH =-537kJ
2 Hzg) + O2(g) — 2 H20y) AH=-570 kJ

Question Group 6

Question 16

The AH values for three chemical equations is shown. Adjust the equation so that the energy
term (kJ) is located in the equation. Locate it on either the reactant or the product side.

N2 + O2@g — 2 NO(g) AH =180 kJ
2 CO,g — 2 CO() + Oy AH = +566.0 kJ
2Wis) +3 0,9 — 2WOys) AH =-1686 kJ

Question 17
The AH values for three chemical equations is shown. Adjust the equation so that the energy
term (kJ) is located in the equation. Locate it on either the reactant or the product side.

2Wis) +3 0,9 — 2WOys) AH =-1686 kJ
N2 + O2@g — 2 NO(g) AH =180 kJ
2 CO,@ — 2CO() + Oy AH = +566.0 kJ

Question 18
The AH values for three chemical equations is shown. Adjust the equation so that the energy
term (kJ) is located in the equation. Locate it on either the reactant or the product side.

2 CO,@ — 2CO() + Oy AH = +566.0 kJ

2 W) +3 0,9 — 2WOys) AH =-1686 kJ



N2 + Oz — 2 NO() AH =180 kJ
Master Difficulty Level
Question Group 7
Question 19
Students are studying the reaction: 2 Hzg) + O2g — 2 H20q)
Their calorimetry methods indicate that 61 kJ of heat is released to the surroundings when 0.250 mol
of Hz reacts. Use their data to determine the enthalpy change of the three given reactions.

2 Hzig) + Oz — 2 H20q) AH = kJ

4 Hzig) + 2 O2g) — 4 H20q) AH = kJ

6 Hzg) + 3 Oz — 6 H20q) AH = kJ
Question 20

Students are studying the reaction: 2 Hzg) + O2g — 2 H20)
Their calorimetry methods indicate that 121 kJ of heat is released to the surroundings when 0.500
mol of Hz reacts. Use their data to determine the enthalpy change of the three given reactions.

2 Hzig) + Oz — 2 H20q) AH = kJ

4 Hzg) + 2 02 — 4 H20q) AH = kJ

6 Hzig) + 3 Oz — 6 H20) AH = kJ
Question 21

Students are studying the reaction: 2 Hzg) + O2g — 2 H20q)
Their calorimetry methods indicate that 968 kJ of heat is released to the surroundings when 2.00 mol
of Ozreacts. Use their data to determine the enthalpy change of the three given reactions.

2 Hzig) + Oz — 2 H20q) AH = kJ
4 Hzg) + 2 O2g) — 4 H20q) AH = kJ
6 Hzg) + 3 Oz — 6 H20) AH = kJ

Question Group 8

Question 22

Students are studying the reaction: N2 + 3 Hzg — 2 NHa(

Their calorimetry methods indicate that 23 kJ of heat is released to the surroundings when 0.250 mol
of N2 reacts. Use their data to determine the enthalpy change of the three given reactions.

N2y + 3 Hzg — 2NHgg) AH = kJ

2N2@g + 6Hz2g — 4 NHzg AH = kJ

3Nz + 9Hzg — 6 NHasg AH = kJ
Question 23

Students are studying the reaction: Nag + 3 Hzg — 2 NHz
Their calorimetry methods indicate that 46 kJ of heat is released to the surroundings when 0.500 mol
of N2 reacts. Use their data to determine the enthalpy change of the three given reactions.

N2y + 3 Hzqg — 2NHgg) AH = kJ




2N2@g + 6Hz2g — 4 NHzg AH = kJ
3Nz + 9Hzg — 6 NHasg AH = kJ

Question 24

Students are studying the reaction: Nag + 3 Hzg — 2 NHsz

Their calorimetry methods indicate that 46 kJ of heat is released to the surroundings when 1.50 mol
of Hz reacts. Use their data to determine the enthalpy change of the three given reactions.

N2y + 3 Hzqg — 2NHgg) AH = kJ
2N2@g + 6Hz2g — 4 NHzg AH = kJ
3Nz + 9Hzg — 6 NHas(g AH = kJ

Question Group 9

Question 25

Students are studying the reaction: 2 WOy) + Oz5) — 2 WO3(y)

Their calorimetry methods indicate that 63 kJ of heat is released to the surroundings when 0.250 mol
of WO2 reacts. Use their data to determine the enthalpy change of the three given reactions.

2WO2is + O2g) — 2 WOss) AH = kJ

4 WO2is) + 202 — 4 WO3(s) AH = kJ

6 WO2i) + 3 02 — 6 WO3(s) AH = kJ
Question 26

Students are studying the reaction: 2 WOy) + Oz5) — 2 WO3(y)
Their calorimetry methods indicate that 126 kJ of heat is released to the surroundings when 0.500
mol of WOz reacts. Use their data to determine the enthalpy change of the three given reactions.

2WO2is + O2g) — 2 WOss) AH = kJ

4 WO2is) + 202 — 4 WO3(s) AH = kJ

6 WO2i) + 3 02 — 6 WO3(s) AH = kJ
Question 27

Students are studying the reaction: 2 WOy) + O25) — 2 WO3(y)
Their calorimetry methods indicate that 1010 kJ of heat is released to the surroundings when 2.00
mol of Oz reacts. Use their data to determine the enthalpy change of the three given reactions.

2WO2is + O2g) — 2 WOss) AH = kJ
4 WO2is) + 202 — 4 WO3(s) AH = kJ
6 WO2i) + 3 02 — 6 WO3(s) AH = kJ

Question Group 10
Question 28
Students are studying the reaction: Hag) + Clyg — 2 HClg



Their calorimetry methods indicate that 92 kJ of heat is released to the surroundings when 0.50 mol
of Hz reacts. Use their data to determine the enthalpy change of the three given reactions.

Hzg) + Cl2g — 2 HCl) AH = kJ

2 Hog + 2Clzg) — 4 HCl) AH = kdJ

4 Hzg) + 4 Clzg — 8 HClg) AH = kJ
Question 29

Students are studying the reaction: Hyg) + Clyg — 2 HClg
Their calorimetry methods indicate that 46 kJ of heat is released to the surroundings when 0.250 mol
of Hz reacts. Use their data to determine the enthalpy change of the three given reactions.

Hzg) + Cl2g — 2 HCl) AH = kJ

2 Hzg + 2Clz2q — 4 HClg) AH = kJ

4 Hzg) + 4 Clzg — 8 HClg) AH = kJ
Question 30

Students are studying the reaction: Hag) + Clyg — 2 HClg
Their calorimetry methods indicate that 368 kJ of heat is released to the surroundings when 2.00 mol
of Clz reacts. Use their data to determine the enthalpy change of the three given reactions.

Hzg) + Cl2g — 2 HCl) AH = kJ
2 H2g + 2Clzg) — 4 HCl) AH = kdJ
4 Hzg) + 4 Clzg — 8 HClg) AH = kJ

Question Group 11

Question 31

Students are studying the reaction: PClsg — PCls3g) + Clyg

Their calorimetry methods indicate that 22 kJ of heat is absorbed from the surroundings when 0.250
mol of PCls reacts. Use their data to determine the enthalpy change of the three given reactions.

PClsg) — PClag + Clzg) AH = kJ

3 PClsig) — 3 PClsg + 3 Cl2g) AH = kJ

5 PClsig) — 5 PClsg + 5 Clog) AH = kJ
Question 32

Students are studying the reaction: PClsg — PCl3g) + Clyg
Their calorimetry methods indicate that 44 kJ of heat is absorbed from the surroundings when 0.500
mol of PCls reacts. Use their data to determine the enthalpy change of the three given reactions.

PClsg) — PClag + Clzg) AH = kJ
3 PClsig) — 3 PClsg + 3 Cl2g) AH = kJ
5 PClsigg — 5 PClsg + 5 Clog) AH = kJ

Question 33



Students are studying the reaction: PClsg — PCls3g) + Clag
Their calorimetry methods indicate that 176 kJ of heat is absorbed from the surroundings when 2.00
mol of PCls reacts. Use their data to determine the enthalpy change of the three given reactions.

PClsg) — PClzg + Clzg) AH = kJ
3 PCls(g) — 3 PClsg + 3 Clog) AH = kJ
5 PClsig) — 5 PClsg + 5 Clog) AH = kJ

Question Group 12

Question 34

Students are studying the reaction: Ci) + 2 Fog) — CFag)

Their calorimetry methods indicate that 340 kJ of heat is released to the surroundings when 0.500
mol of C reacts. Use their data to determine the enthalpy change of the three given reactions.

Ci) + 2F2g — CFag AH = kJ

2C;s) + 4 F2g — 2 CFyy) AH = kJ

5Ci) + 10 F2q) — 5 CFyg) AH = kJ
Question 35

Students are studying the reaction: Ci) + 2 Fag) — CFag)
Their calorimetry methods indicate that 170 kJ of heat is released to the surroundings when 0.500
mol of F2 reacts. Use their data to determine the enthalpy change of the three given reactions.

Ci) + 2F2g — CFag AH = kJ

2Cs) + 4 F2q — 2 CFyy) AH = kJ

5Ci) + 10 F2q) — 5 CFyg) AH = kJ
Question 36

Students are studying the reaction: Ci) + 2 Fag) — CFag)
Their calorimetry methods indicate that 1360 kJ of heat is released to the surroundings when 2.00
mol of C reacts. Use their data to determine the enthalpy change of the three given reactions.
Ci) + 2F2 — CFa) AH = kdJ
2Ci) + 4F2g — 2CFaq AH = kJ
5Ci) + 10 F2q) — 5 CFyg) AH = kJ




Wizard Difficulty Level

Question Group 13

Question 37

Students are studying the reaction: N2 + 3 Hzg — 2 NHs(

Their calorimetry methods indicate that 46.0 kJ of heat is released to the surroundings when 14.0
grams of N2 reacts. Use their data to determine the moles of reactant and the enthalpy change (in kJ)
of the given reaction. Include the proper +/- sign on AH.

moles of reactant:-

AH = kJ

Question 38

Students are studying the reaction: N2 + 3 Hzg — 2 NHs(

Their calorimetry methods indicate that 46.0 kJ of heat is released to the surroundings when 3.00
grams of Hz reacts. Use their data to determine the moles of reactant and the enthalpy change (in kJ)
of the given reaction. Include the proper +/- sign on AH.

moles of reactant:-

AH = kJ

Question 39

Students are studying the reaction: N2 + 3 Hzg — 2 NHs(

Their calorimetry methods indicate that 184 kJ of heat is released to the surroundings when 12.0
grams of N2 reacts. Use their data to determine the moles of reactant and the enthalpy change (in kJ)
of the given reaction. Include the proper +/- sign on AH.

moles of reactant:-

AH = kJ

Question Group 14

Question 40

Students are studying the reaction: Ci) + 2 Fag) — CFag)

Their calorimetry methods indicate that 340 kJ of heat is released to the surroundings when 0.500
grams of C reacts. Use their data to determine the moles of reactant and the enthalpy change (in kJ)
of the given reaction. Include the proper +/- sign on AH.

moles of reactant:-

AH = kJ




Question 41

Students are studying the reaction: Ci) + 2 Fag) — CFag)

Their calorimetry methods indicate that 170 kJ of heat is released to the surroundings when 0.500
grams of F; reacts. Use their data to determine the moles of reactant and the enthalpy change (in kJ)
of the given reaction. Include the proper +/- sign on AH.

moles of reactant:-

AH = kJ

Question 42

Students are studying the reaction: Ci) + 2 Fag) — CFag)

Their calorimetry methods indicate that 340 kJ of heat is released to the surroundings when 1.00
grams of F; reacts. Use their data to determine the moles of reactant and the enthalpy change (in kJ)
of the given reaction. Include the proper +/- sign on AH.

moles of reactant:-

AH = kJ

Question Group 15

Question 43

Students are studying the reaction: Ci) + Oz —> COg

Their calorimetry methods indicate that 197 kJ of heat is released to the surroundings when 6.00
grams of C reacts. Use their data to determine the moles of reactant and the enthalpy change (in kJ)
of the given reaction. Include the proper +/- sign on AH.

moles of reactant:-

AH = kJ

Question 44

Students are studying the reaction: Ci) + Oz —> COg

Their calorimetry methods indicate that 98.5 kJ of heat is released to the surroundings when 8.00
grams of O, reacts. Use their data to determine the moles of reactant and the enthalpy change (in kJ)
of the given reaction. Include the proper +/- sign on AH.

moles of reactant:-

AH = kJ

Question 45



Students are studying the reaction: Ci) + Oz —> COg

Their calorimetry methods indicate that 197 kJ of heat is released to the surroundings when 16.0
grams of O, reacts. Use their data to determine the moles of reactant and the enthalpy change (in kJ)
of the given reaction. Include the proper +/- sign on AH.

moles of reactant:-

AH = kJ




