Name:

Chemistry 30

Thermochemistry Review

1. Which of the following statements is true for an endothermic reaction?

A. AH; for the reaction is negative. ¥ ¢ xo \ A

B. Energy is a product in the chemical equation. ¥ 2x o L\{ ,,,,,,,,

C. The temperature of the surroundings increases. y ey

@ The potential energy of the products is greater than the potential energy of the reactants.

Use the following information to answer the next question.

4 Q(s) + Za(g) + 100kT — 2 QZ(g) D= oo T
2. The AH, value for the reverse reaction would be L;\% VEEISt & 7 100k Y
A. +100kJ
B. +50.0kJ
. =50.0kJ

f ~100kJ

Benzene is a gasoline additive. The heat of formation for 1.00 mol of C¢Hg(l) is
Ha\ kJ.

(Record your three-digit answer in the numerical-response section on the answer sheet)

A = (1 o@{?@f{”*}{ ARV -
ﬁ;ﬁ’{i

An outdoor mercury thermometer contains 1.02 g of mercury. On a winter day, the
thermometer records a change in temperature from —38.0°C to —13.0°C. The mercury
absorbed 2. 5% J of energy. The heat capacity of mercury is 0.140 J/g°C.
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(Record your three-digit answer in the numerical-response section on the answer sheet)
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3. Inthe reaction CysHsa(s) + 38 Oa(g) — 25 COx(g) + 26 HO(g) + energy, the energy
released by the reaction of the paraffin fuel is called the molar enthalpy of

A. formation

B. vaporization

@ combustion

D. decomposition

Use the following information to answer the next two questions.

Limestone, mined near Exshaw, Alberta, is used as a raw material in the
production of lime, which has a wide range of industrial applications. Lime,
CaOys), in the plant is produced by roasting crushed limestone, CaCOys), in kilns.
The process of removing carbon dioxide from the limestone is referred to as
calcination. The lime can be used to produce slaked lime, Ca(OH),(), through
the careful addition of liquid water.

The demand for lime and slaked lime has increased in the last few years because
it can be used in the treatment of industrial wastes and raw sewage, and in the
purification of water.

4. The molar heat of reaction for the production of lime from limestone is

A. —634.9 kJ/mol A 7
e ?C@ai{} 2 =% Pal A CO L’gi\\ o
B. +634.9 kJ/mol - -
7 hoate! [ 2uc
@+179.2 kJ/mol A%}i - §({N&)% g{, 292 gji‘g“> e zg‘—:ijkw})i} -
D. —179.2 kJ/mol j Tweot ol —
Yl (130T 6K ) |
= o yre b -~
5. The production of slaked lime can be classified as an
/ P f‘:ﬁ ;(ji - 7
A. exothermic phase change (a0 He Oy 7 CalO %7% AN )
B. endothermic phase change bt Slalad e

@exothermlc chemical change A ""g{ﬁ’/} - (, @:m é@ 2y CWE ol 0?24“‘“(6%

A’
D. endothermic chemical change A H ZY mol(~ %{Q 2 «wg%m
W ) mg% / et .
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6. The Euglena is an organism that can produce glucose by photosynthesis when light is
present. The major energy conversion in the Euglena, in the presence of light is best
described as

@ndothermlc, with an increase in potential energy b 0O TN v oty 5y +enax o —
B exothermic, with a decrease in potential energy o) |
Ciﬁk‘g‘({z,gw % @Zfe:g}

C. endothermic, with an increase in kinetic energy

))( exothermic, with a decrease in kinetic energy .

Use the following information to answer the next question.

Molar Heats of Formation for Silicon Halides ‘
z\;&\%&i ey R e )
SiFi(g) -1 617 kJ/mol R I N
SiCla(g) ~688 kJ/mol - v B (rare s
SiBr4(g) ~458 kJ/mol - de® VIS ensvoy
Silu(g) ~190 kJ/mol - £ \80 to ;&?ngm@;

7. The silicon halide that is most stable is

”:) SiF4(g)

B. SiCly(g)
C. SiBry(g)
D. Sils(g)

8. For which fossil fuel was the Sun the original source of energy?

S@%é% Vel o mokes o Swn

Aﬁ = N éji;{ "?‘:‘\ W“;’
= (D 100wl J(-103.3KT ) = ~10.3%kT

umerical Response ' T >
vy b . —

The amount of energy released by the formation of 0.100 mol of propane under standard
conditions is 165, = klJ.

(Record your three-digit answer in the numerical-response section on the answer sheet)



Use the following information for the next question.

Reactants

Ep(k))

Products

Reaction coordinate

9. The broken line on the energy diagram indicates that

A. the temperature of the reaction has increased
B. the pressure of the system has decreased
C. more reactants have been added

(D} catalyst has been added | guwew o, Sowves TAN W)

10. Compound X has a molar mass of 75.0 g/mol. The combustion of 300.0 g of compound X

causes the temperature of 1000 g of water to rise 3.00°C. The molar heat of combustion

for compound X is

3.14 kJ/mol ", ‘ -
@ g#)@ (}{W mel N\ Y. ! w:} = = [1.0\)(4.19
-3.77 kJ/mol T | A : LY e

s 1% gﬁm} /T ﬁ :
C. -12.6 kJ/mol “— -
D. -50.3 kI/mol Dellen = = 24T o

0 DeWmn = —vne ANe

11. Pure copper can be obtained by roasting copper ore with carbon monoxide. The heat of

reaction for CuO(s) + CO(g) — Cu(s) + COy(g) is

2 =T 2 }
Ol 5.7kJ i\?é - ; EW‘%&% .a:g 2,5 g;'i \\) rm&

m———E

. -236.2K] o ,
C. -504.0kJ
D. —661.3kJ = =123,V
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Use the following information to answer the next question.

120
100 =

Products

Ep k)

Reactants

Reaction coordinate

12. The heat of reaction is

A. =100 kJ A-=2p ¢

B. -80kJ 06 - 20T 5 FEoLY
C.H+80 kJ

D. +100kJ

Use the following information to answer the next question.

L 3B + X +31.1kI = B3X; A evcio
I. A, + 4B — 2AB; + 425k) +~ € #©&

. X, + Y, = 2XY AH=-409k] v ¢ » O
IV. C4 + 5G; = 2CGs AH=+22.6kl , & dp

13. Which of the above reactions is/are exothermic?

A. I only
B. III only
C. land IV only

@H and IIT only



Use the following information to answer the next four questions.

The combustion of fossil fuels such as propane, plays and important role in our daily
lives and affects the economic and environmental climate in Alberta. The balanced
chemical reaction for this combustion is

CsHg(g) + 50x(g) — 3 COx(g) + 4 H,O(g)

14. The original source of the energy stored in fossil fuels such as propane was

A. protozoa
B. plants

C. animals
@the Sun
15. When propane is burned in a barbeque, the molar heat of reaction is

[ lel(-102 85

A. -103.8 kJ/mol N = T Hwnod (248D 4 Zwel (-3
B. +103.8 kJ/mol

. P
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g | W | e

C\.\jz 043.9 kJ/mol - = Q04Y% Ay
@.)-2 043.9 kJ/mol
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Use the value selected in Multiple Choice 15 to answer Numerical Response 4.
ﬁ%«% Ty ﬁf\}; in ?‘*%{ W
B wreot ] -
= (HHQa » 22
i d

- Hiy e, JU
If 449 g of propane are burned in a barbeque, the amount of energy released is

=) . (g MJ . . . p— -~ P B
= - - 20%05kS = - FOEM

(Record your three-digit answer in the numerical-response section on the answer sheet)

16. When the combustion of fuels, such as propane, is compared to cellular respiration,

faa )

7

A. combustion is exothermic and respiration is epdothermic
B. combustion is endothermic and respiration is exothermic

C. respiration requires the presence of%ﬁand combustion does not
@ both produce carbon dioxide gas Q/”M



Use the following information to answer the next question.

K(s) + %2 Bry(I) — KBi(s) AH® =-393.8 kJ/mol

17. Using only the information given above, which valid interpretation can be made?

A. The equation represents a p/l;a§e/ change.
B. The diss/(j)fi{g of KBr(s) is an exothermic process.
@The decomposition of KBr(s) is an endothermic process. v~ DAt = 2942 ¢ /o)

D. KBr(s) is <stable than its constituent elements.
%«l&ﬁ‘e‘“ﬁa

Use the following information to answer the next question.

A student was asked to determine the molar enthalpy of neutralization of
KOH(aq). She recorded the average initial temperature of the KOH(aq) and the
H,SO4(aq), then poured 50.0 mL of sulphuric acid into an insulated cup. She
then added 100 mL of KOH(aq) to the acid, stirred the solution, and recorded the
highest temperature reached. Her analysis of the data resulted in an answer of
—-46 kJ/mol.

18. If the student had used 100 mL of H»SO4(aq) and 200 mL of KOH(aq), then

A. temperature change would double and the molar heat of reaction would dc}}%fe
B. heat released would be the sgrhe but the moles of KOH would double

@eat released would double but the molar heat of reaction would remain the same

D. temperature would double and, because the volume of KOH had doubled, the molar
heat of reaction would be f&l&,ﬁﬁies as great
\

#_olas of Kok [duble N\ ¥ At wnigue [ono)
woukd dowol olume /

19. Hydrogen peroxide slowly decomposes to water and oxygen. A small amount, 0.010 g, of
black MnO»(s) is added to a test tube containing hydrogen peroxide. As a result, the rate of

e

subble formation increases, the temperature-increases more rapidly, a glowing splint
relights above the liquid, and 0.010 g o @esidue remains. These results indicate that
MnOx(s) =

A. reacts with peroxide to form Ox(g)

B. decomposes to produce O,(g)

C. reacts with peroxide to form Hy(g)
@ acts as a catalyst in the reaction



20. Coal is composed mainly of carbon. The thermochemical equation that correctly represents
the complete combustion of carbon is

A. C(s) + Ox(g) — COs(g) AH = +393.5 kJ
@C(S) + Ou(g) — COx) AH=-3935k] "

C. 2C(s) + Ox(g) — 2 COR) AH =-221.0kJ

D. 2C(s) + Ox(g) — g COe) AH=+221.0kJ

21. Sulphur, Ss(s), is present in coal. When coal is burned, SO,(g) is formed. The potential

energy diagram that best represents this reaction is f\)i
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Enthalpy of formation (kJ)
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e

~296.8 -

Reaction coordinate Reaction coordinate



Use the following information to answer the next question

AlCs(s) + 12 H,0(1) — 4 AI(OH)s(s) +@H4(g) AH =-1763.0 kI
Ll

22. If this equation is rewritten to show the production of one mole of CH4(g) and the energy is
expressed as a term in the equation, then the energy will be

A. 587.7 kJ on the reactant side L2 O S
- ﬁw 2.0y
B. 1763.0 kJ on the reactant side T
~ “opned
@ 587.7 kJ on the product side

D. 1763.0 kJ on the product side

23. When a 25.0 g sample of a metal is heated from 20.0°C to 50.0°C, 178 J of energy is
absorbed from the surroundings. The specific heat capacity of the metal is

A. 7.12 J/g°C C = &
B. 0.356 J/g°C Bt
a o

(90.237 J/g°C

D. 0.142 J/g°C

Use the following information to answer the next question.

Cold packs are used to treat sprains and bruises. A chemical commonly used
in cold packs is ammonium nitrate, NH4sNO3(), which can produce a cooling
effect.

24. The change that occurs in this cold pack is an

A. endothermic change, which results in an increase in temperature
B. e)z(ﬁlermic change, which results in an increase in temperature
@ endothermic change, which results in a decrease in temperature

D. excthermic change, which results in a decrease in temperature



Use the following information to answer the next two questions

following results were recorded:

A student designed a calorimetry experiment to determine the molar enthalpy of
reaction of hydrochloric acid when it reacts with ammonium hydroxide. The

heat capacity of calorimeter and water 228 J/°C

initial temperature of water 21.6°C

final temperature of water 16.4°C

concentration of HCl(aq) 0.0500 mol/L
volume of HCl(aq) 50.0 mL
concentration of NH4OH(aq) 0.0500 mol/L
volume of NH4OH(aq) 75.0 mL

n Drthien =

l The molar enthalpy of reaction of the hydrochloric acid is
(00501 ﬁa osot ) Bt

\

If +record 1 LJ\ M}T

If —record 2

first second third fourth
column column column column

kJ/mol

ﬁ‘v %W\ -

(Record your four-digit answer in the numerical-response section on the answer sheet)

25. The calculated energy change represents the enthalpy of

A. decomposition

B. combustion
@neutralization 5/ . L & & base ;

D. formation

umerical Response
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In organisms, the reaction of sucrose and oxygen produces carbon dioxide, water and
energy. The energy available may be estimated using the reaction for the combustion of

sucrose:
| CioH22O11ag) + 12 Ong) = 12 COpg) + 11 HaOgy + 5 640.3 kJ
The quantity of energy available when 1.00 g of sucrose reacts is .S kJ.
(Record your three-digit answer in the numerical-response section on the answer sheet)
DY - ( \.000) (v ol ( Ssgg@,_:gg\ = b 4ISET
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Use the following information to answer the next question.

Y i Z

AH, AH,

X o

=)

26. This diagram illustrates

A. the Law of Conservation of Mass
B. an exothermic reaction

C. an endothermic reaction

@Hess’s Law

27. When phosphorus, Py, 1s exposed to air, it ignites spontaneously and rapidly releases
2 940 kJ/mol. Which of the following potential energy diagrams best represents this

reaction?
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