Quiz Name: Sh/’ MW‘F A

Thermochemistry Date: Block:

1. A mixes 60.0 mL of 1.00 M HCl and 45.0 mL 1.00 M NaOH in an open polystyrene cup
. calorimeter. Assume the following:
e  Both solutions are at 23.0°C before they are combined.
¢ The densities of all the solutions are the same as that of water (4.184 J g -1 ecY,
e Any heat lost to the calorimeter or to the air is negligible (i.e. not significant).
e The temperature of the resulting solution is 28.5°C.

a) Write the-balanced chemical equation for the reaction that takes place.
HCltaay + NAOKaas — Hid(ry + Nacl ra )
b) Determine the limiting reactant. Justify your answer with a calculation.
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d) Calculate AH in kJ/molxn.
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e) Suppose that a significant amount of heat were lost to the air during the experiment.
What effect would this have on the calculated value of the molar enthalpy of
neutralization, AH? Explain your reasoning. ‘
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2. The thermochemical equation for the reaction between calcium carbonate and ammonia is
as follows:

CaCOs + 2 NHs > CaCN; + 3 H20 AH = +90.1 kI/molna

a) Is the reaction endothermic or exothermic? Explain your reasoning.

b) Calculate the grams of liquid water formed when 200.0 kJ of heat are absorbed.

c) Based on the value of AH®, is total bond energy of reactants or products greater?
Explain your reasoning.

Producks are gvesyer. AW 1s pesihive,

3. Calculate AH° for the follbwing reaction. Standard heats of formation are provided.
3 CHa(g) + 2H:0(l) + COa(g) > 4CO(g) + 8 Halg)

Substance AH% (ki/mol)
CO(g) -110.5
CO2(g) -393.5
CHa(g) ~75
H0() - ~286

4. Calculate the heat of formation of SOz(g) from its elements. The formation of SOs(g) is
represented in the equation below.

S(s) + goz(g) > 15103'(g‘) | AH
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e

Given: »
2502(g) + O2g) > 2S0s(g)

AH = “'198 kj/mOlrxn .
SO2(g) => S(s) + Oa(g)

AH =297 kJ/molxn
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1. A mixes 60.0 mL of 1.00 M HCl and 45.0 mL 1.00 M NaOH in an open polystyrene cup

calorimeter. Assume the following:
Both solutions are at 23.0°C before they are combined.
The densities of all the solutions are the same as that of water (4.184J g™ °C™3).

Any heat lost to the calorimeter or to the air is negligible (i.e. not significant).
The temperature of the resulting solution is 28.5°C.

Write the balanced chemical equation for the reaction that takes place.

WOl (aay + NAOK (agy —> H?f} uy + Nacl ¢ Aa
Determine the limiting reactant. Justify your answer with a calculation. |
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Suppose that a significant amount of heat were lost to the air during the experiment.
What effect would this have on the calculated value of the molar enthalpy of

neutralization, AH? Explain your reasoning.
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2. The thermochemical equation for the reaction between calcium carbonate and ammonia is
as follows: o
CaCOs3 + 2NHs > CaCNz + 3 H0 AH =+ 90.1 ki/molixn

a) Is the reaction endothermic or exothermic? Explain your reasoning.

b) Calculate the grams of liquid water formed when 200.0 kJ of heat are absorbed.

c) Based on the value of AH®, is total bond energy of reactants or products greater?
Explain your reasoning.
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3. Calculate AH° for the follbwing reaction. Standard heats of formation are provided.
‘ 3 CHa(g) + 2 H20(l) + CO2(g) = 4CO(g) + 8 Hz(g)

Substance AH%s (kJ/mol)
CO(g). -110.5
CO(g) -393.5
CHa(g) ~75
H20(l). —286

4. Calculate the heat of formation of SOg(g) from its elements. The formation of SOs(g) is
represented in the equation below.

it
-~

sls) + 204(g) > SOslg) -
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250;(g) + 0:(g) > 250s(g) AH =-198 ki/mMOlrxn
SOz(g) > S(s) + Oa(g) AH = 297 kJ/molxn
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1. A mixes 60.0 mL of 1.00 M HCl and 45.0 mL 1.00 M NaOH in an open polystyrene cup
calorimeter. Assume the following:

e Both solutions are at 23.0°C before they are combined.

The densities of all the solutions are the same as that of water (4.184 J g~ °CY).
Any heat lost to the calorimeter or to the air is negligible (i.e. not significant).
The temperature of the resulting solution is 28.5°C.

a) Write the balanced chemical equation for the reaction that takes place.
HCl (agy + NalHway = Hz0 (4 + Nacliggy

b) Determlne the ||m|t|ng reactant. Justify your answer with a calculat|on
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e) Suppose that a significant amount of heat were lost to the air during thevexperiment.

What effect would this have on the calculated value of the molar enthalpy of
neutralization, AH? Explain your reasoning.
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2. The thermochemical equation for the reaction between calcium carbonate and ammonia is
as follows: :
CaCOs + 2NH3 =2 CaCN2 + 3H0 AH =+ 90.1 kJ/mOlxn

a) Is the reaction endothermic or exothermic? Explain your reasoning.

b) Calculate the grams of liquid water fo__rmed when 200.0 kJ of heat are absorbed.

c) Based on the value of AH®, is total bond energy of reactants or products greater?
Explain your reasoning.
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. 3. Calculate AH® for the following reaction. Standard heats of formation are provided.
-3 CHa(g) + 2 H20(l) + CO2(g) > 4CO(g) + 8 Hz(g)

Substance AH°s (ki/mol)
CO(g) ' -110.5
COa(g) -393.5
CHa(g) -75
H20(l) -286

4. Calculate the heat of formation of SOs(g) from its elements. The formation of SOz(g) is
represented in the equation below.

i
-

S(s) + goz(g) > SO0s(g) ‘ AH

Given: ‘
2 SO2(g) + O2(g) > 2S0s(g) AH =—198 kJ/molrxn
SOa(g) = S(s) + Oz(g) AH =297 ki/molxn



Quiz

Name: SWAJZM D

Thermochemistry Date: - Block:

1. A mixes 60.0 mL of 1.00 M HCl and 45.0 mL 1.00 M NaOH in an open polystyrene cup
calorimeter. Assume the following:

a)

b)

d)

Both solutions are at 23.0°C before they are combined.

The densities of all the solutions are the same as that of water (4.184 J g™t °Ccl).
Any heat lost to the calorimeter or to the air is negligible (i.e. not significant).
The temperature of the resulting solution is 28.5°C.

Write the balanced chemical equation for the reaction that takes place.

HCliaay + NAOH ey = Hioty + Notliaa

" Determine the limiting reactant. Justify your answer with a calculation.
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Calculate AH in kJ/mOlmn.
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Suppose that a significant amount of heat were lost to the air during the experiment.
What effect would this have on the calculated value of the molar enthalpy of
neutralization, AH? Explain your reasoning.
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2. The thermochemical equation for the reaction between calcium carbonate and ammonia is
as follows: ‘

CaCO3 + 2 NH3 = CaCN; + 3H0 AH =+ 90.1 kJ/molxn

a)

Is the reaction endothermic or exothermic? Explain your reasoning.

b) Calculate the grams of liquid water_ .i‘ormvéd when 200.0 kJ of heat are absorbed.

c) Based on the value of AH®, is total bond energy of reactants or products greater?
Explain your reasoning.
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3. Calculate AH® for the following reaction. Standard heats of formation are provided.
3 CHa(g) + 2 H20(l) + CO2(g) > 4CO(g) + 8 Hag)

Substance AH® (k)/mol)
COlg) ~ -1105
CO2(g) —-393.5
CHa(g) ~75
H20(l) 286

4. Calculate the heat of formation of SOz(g) from its elements. The formation of SOs(g) is
represented in the equation below.

i
-

S(s) + -;Oz(g) - S0s(g) AH

Given:

2S0(g) + O2(g) > 2S0s(g)

AH =-198 kJ/molxn
SO2(g) = S(s) + O2g)

AH =297 kJ/mOIrxn
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Thermochemistry | Date: Block:

1. A mixes 60.0 mL of 1.00 M HCl and 45.0 mL 1.00 M NaOH in an open polystyrene cup
calorimeter. Assume the following:
Both solutions are at 23.0°C before they are combined.
‘The densities of all the solutions are the same as that of water (4.184 J g~ °C1).
“Any heat lost to the calorimeter or to the air is negligible (i.e. not significant).
The temperature of the resulting solution is 28.5°C. '

a) Write the balanced chemical equation for the reaction that takes place.
NabH@ay + Wlma) — tao + NACIag)
b) ’Determine the limiting reactant. Justify your answer with a calculation.
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e) Suppose that a significant amount of heat were lost to the air during the experiment.

What effect would this have on the calculated value of the molar enthalpy of
neutralization, AH? Explain your reasoning.
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2. The thermochemical equation for the reaction between calcium carbonate and ammonia is

as follows:
CaCOs + 2NH3z = CaCNz + 3 H:0 B AH =+ 90.1 kI/molxn

‘a) Is the reaction endothermic or exothermic? Explain your reasoning.

b) Calculate the gramsk of liquid water formed when 200.0 k) of heat are absorbed.

c) Based on the value of AH°, is total bond energy of reactants or products greater?
‘Explain your reasoning.
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3. Calculate AH° for the following reaction. Standard heats of formation are provided.
3 CHa(g) + 2 H,0(l) + CO2(g) > 4CO(g) + 8Halg)

Substance | AH°% (k}/mol)
CO(g) -110.5
COx(g) ~-393.5
CHa(g) -75
H,0(l) -286

4. . Calculate the heat of formation of SOs(g) from its elements. The formation of SOs(g) is
represented in the equation below.

S(s) + -:;—Oz(g) > sOs(g) | AH=?

Given:
2 S02(g) + O2(g) > 2S0s(g) AH =-198 kJ/mOlixn
SOa(g) > S(s) + 02(3) AH =297 kJ/molixn
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1. A mixes 60.0 mL of 1.00 M HCl and 45.0 mL 1.00 M NaOH in an open polystyrene cup
calorimeter. Assume the following:
e Both solutions are at 23.0°C before they are combined.
e The densities of all the solutions are the same as that of water (4.184J g °C1),
e Any heat lost to the calorimeter or to the air is negligible (i.e. not significant).
e The temperature of the resulting solution is 28.5°C.

a) Write the balanced chemical equation for the reaction that takes place. _
HCl (agy + NACH (aay —> Hz0 gy + NaCljag)
b) Determine the limiting reactant. Justify your answer with a calculation.
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e) Suppose that a significant amount of heat were lost to the air during the experiment.

What effect would this have on the calculated value of the molar enthalpy of
neutralization, AH? Explain your reasoning.
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2. The thermochemical equation for the reaction between calcium carbonate and ammonia is
as follows:

CaCOs + 2NHs > CaCN + 3H,0 " AH = +90.1 k}/molnn

a) Is the reaction endothermic or exothermic? Explain your reasoning.

b) Calculate the grams of liquid water formed when 200.0 kJ of heat are absorbed.

¢) Basedon the value of AH®, is total bond energy of reactants or products greater?
Explain your reasonmg
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3. Calculate AH° for the following reaction. Standard heats of formation are prowded
3 CHa(g) + 2 H20(l) + CO2(g) > 4CO(g) + 8 Ha(g)

Substance AH°s (kJ/mol)
CO(g) ~110.5
COz(g) -393.5
CHa(g) =75
H.0(l) 286

4.. Calculate the heat of formation of SOs(g) from its elements. The formation of SOs(g) is
represented in the equation below.

L]
~J

| S(s) + -2—02(8),9 SO3(g) , AH

Given: | ‘
250a(g) + Oz(g) > 250s(g) AH=-198k)/mOl
SOa(g) > S(s) + Oa2g) _ AH =297 kJ/mOlxn



