
Practice Test for Thermochemistry ANSWERS 
 
1. HowÊmanyÊjoulesÊareÊneededÊtoÊmeltÊaÊ1057.8ÊgramÊblockÊofÊiceÊatÊ0°CÊintoÊwater.ÊÊ 

 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊÊÊ=ÊÊmHFÊÊÊÊÊÊÊÊ 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊÊÊ=ÊÊ(1057.8Êg)(334ÊJ/g)ÊÊ=ÊÊ353,305.2ÊJÊÊ 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊÊÊ=ÊÊ353,310ÊJÊÊ(withÊ5ÊSF) 
 
 
2.ÊÊConvertÊtheÊnumberÊofÊjoulesÊyouÊjustÊcalculatedÊinÊquestionÊ#1ÊintoÊkilo-joules,Ê 
ÊÊÊÊÊcalories,ÊandÊCalories. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. HowÊmanyÊjoulesÊareÊneededÊtoÊvaporizeÊ4.54ÊgÊofÊliquidÊwaterÊatÊ373ÊKelvinÊintoÊsteam?Ê 

 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=ÊÊmHVÊÊÊÊÊÊÊ 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=ÊÊ(4.54Êg)(2260ÊJ/g)ÊÊ=ÊÊ10,260.4ÊJ 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=ÊÊ10,300ÊÊJÊwith 3 SFÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ 
 
 
 

4. HowÊmanyÊjoulesÊisÊrequiredÊtoÊwarmÊ73.2ÊgÊpureÊwaterÊatÊ17.0°CÊtoÊ29.5°C 
 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=ÊmCΔT 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=Ê(73.2Êg)(4.18ÊJ/gāK)(29.5°C—17.0°C) 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=Ê(73.2Êg)(4.18ÊJ/gāK)(12.5ÊK)ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊnoteÊΔT°CÊ=ÊΔTK 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=Ê3827.4ÊJ 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=Ê3820ÊJÊÊÊÊwith 3SF 
 
 
 

5. WhichÊofÊeachÊofÊtheseÊpairsÊofÊreactionsÊisÊMOSTÊENDOTHERMIC? 
ÊÊÊÊÊÊOneÊmoleÊC2H2ÊsynthesizesÊÊÊorÊÊÊTwoÊmolesÊnitrogenÊmonoxideÊsynthesizes 
 
ÊÊÊÊÊÊOneÊmoleÊC2H2ÊsynthesizesÊÊÊtheÊΔHÊhereÊisÊ—84.0ÊkJÊÊ(moreÊexothermic) 
 
ÊÊÊÊÊÊTwoÊmolesÊnitrogenÊmonoxideÊsynthesizesÊÊÊtheÊHÊhereÊisÊ+182.6ÊkJÊÊ(moreÊendothermic)ÊÊ 
 

353,310ÊJ 
1 

X 1 kJ 
1000 J = 35.310 kJ   with 3 SF A 

B 353,310ÊJ 
1 

X 1 cal 
4.18 J = 84,523.9234 cal = 84,524 cal  with 5 SF 

C 84,524 cal   
1 X 1 Calorie 

1000 cal = 85.524 Calories (capital “C” food Calories)  
with 5 SF 



6.ÊÊWhichÊofÊeachÊofÊtheseÊpairsÊofÊreactionsÊisÊMOSTÊEXOTHERMIC? 
ÊÊÊÊÊÊOneÊmoleÊNaClÊionizesÊinÊwaterÊÊÊÊorÊÊÊÊOneÊmoleÊammoniumÊchlorideÊdoesÊtheÊsame 
 
OneÊmoleÊNaClÊionizesÊinÊwaterÊÊÊÊÊÊtheÊΔHÊhereÊisÊ+3.88ÊkJÊÊÊÊÊ(thisÊisÊendothermic) 
 
OneÊmoleÊammoniumÊchlorideÊdoesÊtheÊsameÊÊÊÊÊÊtheÊHÊhereÊisÊ+14.78ÊÊÊÊ(thisÊisÊMOREÊendothermic) 
 
 
 
7.ÊÊHowÊmanyÊKILOjoulesÊareÊreleasedÊwhenÊyouÊdissolveÊ5.35ÊmolesÊofÊsolidÊNaOHÊintoÊ 
ÊÊÊÊÊ2.0ÊLitersÊofÊH2OÊthatÊisÊatÊ11.0°C?ÊÊ 
 
ÊÊÊÊÊÊLookÊatÊtableÊI:Ê 
 
 
ÊÊÊÊÊÊThisÊsaysÊ(orÊmeans)ÊwhenÊ1ÊmoleÊNaOHÊdissolvesÊintoÊwater,Ê44.51ÊkJÊareÊreleased.ÊÊ 
ÊÊÊÊÊÊIt’sÊaÊratio,Ê1ÊmoleÊ:Ê44.51ÊkJ 
 

 
 
 
8.ÊÊWhenÊ11.8ÊmolesÊofÊaluminumÊoxideÊsynthesize,ÊhowÊmuchÊenergyÊisÊreleasedÊorÊabsorbed?ÊÊ 

ÊÊÊÊÊ 
 
9.ÊÊAtÊwhichÊtemperatureÊdoesÊ36.0ÊgramsÊofÊcopperÊhaveÊtheÊmostÊkineticÊenergy? 
ÊÊÊÊÊÊA.ÊÊ225ÊKÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊB.Ê272ÊKÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊC.Ê0°CÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊD.Ê5°CÊ 
 
ÊÊÊÊÊÊTemperatureÊandÊkineticÊenergyÊareÊ“connected”ÊandÊmoveÊtogether.ÊÊ 
ÊÊÊÊÊÊÊHotterÊ=ÊhigherÊKEÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊCoolerÊ=ÊlowerÊKEÊÊÊÊÊÊÊÊÊÊÊÊÊSteadyÊtempÊ=ÊsteadyÊKE 
ÊÊÊÊÊÊÊHere,ÊmostÊKEÊmeansÊhighestÊtempÊ=ÊD 
 
 
 
Ê10.ÊÊHowÊmuchÊenergyÊisÊreleasedÊfromÊ35.0ÊgramsÊofÊcopperÊ(C=Ê0.391ÊJ/gāK)ÊifÊitÊcoolsÊ 
ÊÊÊÊÊÊÊÊdownÊfromÊ93.5°CÊtoÊ18.2°C?ÊÊÊÊ(aÊtempÊchangeÊformulaÊisÊrequiredÊhere)ÊÊ 
 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=ÊmCΔT 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=Ê(35.0Êg)(0.391ÊJ/gāK)(75.3ÊK)ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊnoteÊΔT°CÊ=ÊΔTKÊÊÊÊ 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=ÊÊ1030.4805Êjoules 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊ=Ê1030ÊJÊwithÊ3ÊSF 
 

MR NaOH 
energy 

__1__ 
44.51 kJ = _5.35_ 

X kJ 
SolveÊ 
forÊX X  =  238.1285 kJ  =  238 kJ with 3 SF 

MR Al2O3 
energy 

__1__ 
3351 kJ = _11.8_ 

X kJ 
SolveÊ 
forÊX X  =  39,541.8 kJ  =  39,500 kJ with 3 SF 



11.ÊÊIfÊÊÊÊIÊÊ+ÊÊIÊÊÊ→ÊÊI2ÊÊÊÊÊÊÊÊÊÊÊÊÊWhichÊstatementÊbestÊdescribesÊthisÊchemicalÊprocess? 
ÊÊÊÊÊÊÊÊA.ÊÊaÊbondÊformsÊandÊenergyÊisÊabsorbedÊÊÊÊÊÊÊÊB.ÊÊaÊbondÊformsÊandÊenergyÊisÊreleased 
ÊÊÊÊÊÊÊÊC.ÊÊaÊbondÊbreaksÊandÊenergyÊisÊabsorbedÊÊÊÊÊÊÊD.ÊÊaÊbondÊbreaksÊandÊenergyÊisÊreleased 
 
 
12. ÊÊ52.3ÊgÊHgÊchangesÊtemperatureÊfromÊ12.00°CÊÊtoÊ33.25°CÊwhenÊ155.6ÊjoulesÊofÊheatÊ 

ÊÊareÊadded.ÊÊCalculateÊtheÊspecificÊheatÊcapacityÊforÊmercury.ÊÊTemp change formula needed here 
 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊqÊÊ=ÊmCΔT 

ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ155.6ÊkJÊÊ=ÊÊ(52.3Êg)(C)(21.25ÊK)ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊnoteÊΔT°CÊ=ÊΔTKÊÊÊÊ 
 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ 
ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ=ÊÊCÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ 
 
 
 
 
 
 
 
 
 
13.ÊÊSkipÊthisÊone,Êokay?ÊÊ 
 
 
 
 
14.ÊÊIfÊÊÊÊÊO2(G)ÊÊÊÊ→ÊÊÊO(G)ÊÊÊ+ÊÊO(G)ÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊWhichÊbestÊdescribesÊthisÊchemicalÊprocess? 
ÊÊÊÊÊÊÊA.ÊÊenergyÊisÊabsorbedÊwhenÊaÊbondÊisÊbrokenÊÊÊÊÊÊ 
ÊÊÊÊÊÊÊB.ÊÊenergyÊisÊabsorbedÊwhenÊaÊbondÊforms 
ÊÊÊÊÊÊÊC.ÊÊenergyÊisÊreleasedÊwhenÊaÊbondÊisÊbrokenÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊ 
ÊÊÊÊÊÊÊD.ÊÊenergyÊisÊreleasedÊwhenÊaÊbondÊisÊformed 
 
 
15.ÊÊInÊaÊreactionÊyouÊfindÊthatÊΔHÊ=Ê-571.6ÊkJ.ÊÊThisÊreactionÊis 
ÊÊÊÊÊÊÊA.ÊendothermicÊandÊabsorbsÊenergyÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊB.ÊendothermicÊandÊreleasesÊenergy 
ÊÊÊÊÊÊÊC.ÊexothermicÊandÊabsorbsÊenergyÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊD.ÊexothermicÊandÊreleasesÊenergy 
 
 
 
 
16.ÊÊÊInÊanotherÊreactionÊonÊTableÊIÊyouÊfindÊthatÊΔHÊ=Ê+182.6ÊkJ.ÊÊThisÊreactionÊis 
ÊÊÊÊÊÊÊÊA.ÊendothermicÊandÊabsorbsÊenergyÊÊÊÊÊÊB.ÊendothermicÊandÊreleasesÊenergy 
ÊÊÊÊÊÊÊÊC.ÊexothermicÊandÊabsorbsÊenergyÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊÊD.ÊexothermicÊandÊreleasesÊenergy 
 
 
 

155.6ÊJ 
(52.3Êg)(21.25ÊK) 

155.6ÊJ 
1111.375ÊgˑK =ÊÊCÊ=ÊÊ0.140ÊJ/gˑKÊÊÊwithÊ3ÊSF 



18.ÊÊOnÊtheÊbackÊofÊtheÊanswerÊsheet,ÊdrawÊaÊaÊcoolingÊcurveÊforÊwater.ÊÊ 
ÊÊÊÊÊÊÊLabelÊeachÊofÊtheÊlineÊsegmentsÊwithÊlettersÊfromÊleftÊtoÊrightÊ(A,ÊB,ÊC,ÊD,ÊE,ÊF)ÊÊ 
ÊÊÊÊÊÊÊFillÊinÊtheÊboxesÊbelowÊtheÊgraphÊonÊtheÊanswerÊsheet.ÊÊ 
ÊÊÊÊÊÊÊMakeÊsureÊtheÊaxesÊareÊlabeledÊandÊthereÊareÊnumbersÊincludedÊwithÊunitsÊonÊtheÊYÊaxis. 

Segment PhaseÊ 
orÊphases Temperature KineticÊ 

Energy 
PotentialÊ 
Energy FormulaÊforÊthisÊsegment 

AB GasÊonly ↓  ↓   qÊ=ÊmCΔT 

BC GasÊ→ÊLiquid   ↓ qÊ=ÊmHV 

CD LiquidÊonly ↓  ↓   qÊ=ÊmCΔT 

DE LiquidÊ→ÊSolid   ↓ qÊ=ÊmHF 

EF SolidÊonly ↓  ↓   qÊ=ÊmCΔT 

InÊtheÊboxesÊbelowÊuseÊS,ÊL,ÊG,ÊorÊ orÊ↑ÊorÊ↓ÊÊandÊformulas 

TheÊCoolingÊCurveÊforÊWater 

Temp 
Kelvin 

HeatÊremovedÊatÊaÊconstantÊrate 

373ÊK 

273ÊK 

A 

B 

C 

D 

E 

F 


