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Unit A: Thermochemical Changes — Review

1.) The correct units for specific heat capacity are
Jlg°C)
b. k J/(g-°C)
c. kg/(J-°C)
d. °Cl(g-J)

2.) Water can be decomposed by electrical energy as shown in the following

equation: 5{}’&&}?,% |
2H:0p ——» 2Hzg + Oz AH = ? _ A etk

The value for AH® for the equation as written is _ T > kd (to three digits).

3.) Assuming coal is pure carbon, the temperature increase of 1.00 tonnes of water
- when it absorbs all the energy produced by the complete combustion of 1.00kg of
coal is calculated to be 7 ST _°C. S ulNos o back.

Use the following statements to answer question 4 and 5.
) i.  Chemical bonds are broken.
‘ i. Chemical bonds are formed.
o ii. Energy is lost to the surroundings.
iv.  Energy is gained from the surroundings.
v.  The chemical potential energy of the products is less than the enthalpy of
the reactants. | '
vi.  The chemical potential energy of the products is greater than the enthalpy
of the reactants. :

4.) Which statements are true for exothermic reactions?

E I juie and N
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5.) Which statements are true for endothermic reactions?
1 , Ir , 0 and ML

6.) The energy barrier that must be overcome in order for a reaction to occur is
referred to as the '
(@ yactivation energy
b. bond energy
c. enthalpy change
d. molar enthalpy




7.) Which of the following statements about catalysts are false?
a. Catalysts are not consumed in the net reaction.
Catalysts increase the enthalpy of the products.
c. Catalysts increase the overall rate of a reaction.
d. Catalysts provide an alternative pathway for the reaction.

8.) A chemistry student determines in an experiment that the molar enthalpy of L
combustion of methanol is -721 kJ/mol. £ o lunbion o
et o
20H3OH(|} + 302(g) —p ZCOQ(Q) + 4H20(g) + energy

When the energy term is written as a term in the reaction equation under the
same conditions, the value is 14+ 2 kd.

9.) An automobile catalytic converter is a technological invention for the conversien
of noxious exhaust gases. For example: £obwkva

!
ok lparte

2NOg + 2COr — Nyg + 2COq AHO =7
The standard enthalpy change for this reaction is (to three digits) - 7“1 % kJ.

10.)A much studied chemical reaction is communicated by the reaction equation
Moy + lagy > 2Hlg AH = +53.0kd

This equation is representative of an
endothermic formation reaction
b. endothermic decomposition reaction
c. exothermic formation reaction
d. exothermic decomposition reaction

11.) What is the standard molar enthalpy of formation for all elements in their most
stable state under standard conditions?
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12.) What is the difference between enthalpy change and molar enthalpy change?
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13.)You are given a 70g sample of each of the metals shown in the table below, alt
at 25°C. You heat each metal under identical conditions. Which metal will be

first to reach 30°C? Why?

METAL SPECIFIC HEAT CAPACITY (J/G*°C)
platinum 0.133
titanium 0.523
zine 0.388
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14.) When ammonia is formed from its elements in standard state, 45.9kJ of energy

is released.

a. Write a thermochemcial equation representing this reaction.
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iagram for this reaction.
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b. Write this equation with an enthalpy change.
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15.) Write balanced thermochemical equations for the formation of the following

substances at standard conditions:

a. CH3COOHR()
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16.) Rank the substance in question 15 from least thermally stable to most thermally

‘stab]e.
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17.) Use the following data to determine an experimental value for the molar
enthalpy of combustion for ethanol, C;HsOH(l):

Caths 0o + 30, ——> 2AC0. +  3#Hd
initial mass of alcohol burner = 47.39¢g . : 5
final mass of alcohol burner = 47.19g /\’ d Heconce ” Mﬁ'é’
mass of aluminum can = 84.37¢ .
mass of aluminum can and water = 239.36g }(Xf',;i,;. ereece ¢y IS 9%
initial temperature = 15.7°C '
final temperature of water = 18.3°C
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b.) The accepted value for the molar enthaiBVE)?EBWrHEGEESﬁu'iﬂé"‘x\f 3B j
-507kJ/mol. Calculate the percent error. B
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18.) Using standard enthalpies of formation, determine the enthalpy of reaction for
the following:

a. CoHag + 2Hzg ——> CaHgg
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14.) The complete combustion of 1.00 mol of sucrose, C2H1:014), Yields
5.65x10%kJ of energy.
a. Write a balanced thermochemical equation for the combustion of sucrose
in an open system.
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b. Calculate the amount of energy that is released when 5.00 g of sucrose is

burned. "
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c. How much water (m grams) could be warmed by 5.0°C when 5.00 g of
sucrose is completely burned?
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20.) Given the following thermochemical equation, determine the molar enthalpy of
formation for hydrogen fluoride, HF ).

SiO(s) + 4HF(g) — SiF4(g) + 2H20(|) AH® = -182.6kJ
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21.) For the reaction: Ag *+ By T > ABy,
Ea (wd) = 25kdJ and AH = +13kJ.

a. Sketch a potential energy diagram for this reaction. Be sure to label the

axes. e c;wLa.fL{},W
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b. Determine the activation eriergy for the reverse reaction and add it to the
diagram. '
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c. Sketch the effect of a catalyst on the energy pathway.
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28.) Consider the following reaction:

HZS(Q) + 4F2(g) —> ZHF(Q) + SFe(g) AH =77

Determine the enthalpy change for the above reaction using the following

information.
(1) Vs Hz(g} + 1% Fz(g) . HF(g) AH=-273 kJ
(2)  1/8Sas + 3Fag —p SFeg AH = -1220 kJ
(3) Hagy + 1/8 Sg — HaS(g AH =-21kJ
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23.) Rust, FE:‘203(S) forms when iron in steel is exposed to Water A simplified
" reaction is shown below:
4F6(S) + 302(9) —_— 2F8203(S) =1, 65X103kJ

a.) How much energy is released when 1.37kg of iron rusts?
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, b.) How much rust forms along with the release of 3.75MJ of energy?
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24 ) Carbon monoxidé reacts with hydrogen gas to produce a mixturé of methane,
carbon dioxide, and water. The reaction is summarized below:

4C0Oq + 8Hzg —> 3CHyg + COzq + 2H:0
Calculate the enthalpy change Qf the reaction.
1. G + 2Hzg -~ —> CHyy + 748kd
2. COg + %0y —> COzq AH® = -283.1 kJ
3. Hyg *+ %0y — HiOy + 2418kJ
4. C + %0y —* COy AH? = -110.5 kJ

5. HzO(i) + 440 k) —> H20(g)
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