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Practice Test - Chapter 5 - Thermochemistry

1. Choose the correct type of energy for each of the following: Choices:-petential
energy, kinetic.energy, thermal-energy, internal-energy, eleetrostatic-potential-energy

Nkjﬁ%@ E”mff’%? a) The energy of motion.

oradtiac esd b) The energy of an object due to its relative position.

ElecluosAvic P.E.  ¢) The energy due to the attractions or repulsions of charged
particles such as protons and electrons.
“Trer M B¢ d) The energy that a substance possess because of its

) temperature.
(WTepna Mﬁ&% e) The sum of all the PE and KE of a system.

Qe as e “'iaw%@gg

2. Circle all of the following which are units of energy: Z/
i 4 ) . i o
. . & . I T ori2/c 2,2
Joule kilogram  gram éilorle ) ("Calone ) ?@1103 oulew}Ckg @ m°/s
3. Fillin the blanks: 1 calorie = 4194 J = 0.001 Cal

4. The First Law of Thermodynamics states that ... €WV, ﬁ ﬁ 15 Cbﬂﬁﬂfv&?ﬁ !

Euee"% ost byf syste i5 gained by suvtomdings (ad Vica-versa),

5. Which equation represents the First Law of Thermodynamics?
AE=q+w

. AH=q,

c. q = meCpeAT

d. KE = % mv?
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6. A positive “q” means that the system heat. A positive “w” means that
work is done the system.
a. loses, by b. loses, on c. gains, by

7. What is AE for a system when it does 230 k] of work on its surroundings and
130 k] of heat is removed from the system?
a. +100Kk] b. -100Kk] c. +360K]

N %%w: ~30o ks ¢ (-130 44;&"3 z =360 KT

8. Enthalpy is the same thing as heat when measured at a constant . @2@

a. volume b. temperature d. elevation “.

L

9. Anegative AH indicates that areactionis... ©xo : ,‘q;,f loses W
endothermic.

absorbing heat.

occuring spontaneously.

. nonspotaneous.

}losing heat.

a.
b.
C.
d

10. Assume that a chemical reaction is occuring in a plastic bag and that you are
holding the bag in your hands. If your hands feel cold it is because...

a. the chemical reaction is exothermic and absorbing heat from your hands.
the chemical reaction is endothermic and absorbing heat from your hands.

c. the chemical reaction is exothermic and releasing heat into your hands.
d. the chemical reaction is endothermic and releasing heat into your hands.

11. A state function is defined as a property of a system . . .

which never changes.

which only changes for intensive properties and not for extensive properties.
which only changes for extensive properties and not for intensive properties.
determined at standard conditions (25°C and 1 atm).

determined by its state and not by how it got to that state.

opo o

12. Circle all of the following which are considered STATE functions:

mass @
MV




14. Which ONE of the following statements is false?

a.

b.
C.

The reaction vessel cools when an endothermic reaction occurs.

An exothermic reaction is characterized by a negative value of AH.
Heat is evolved when an exothermic reaction occurs.
Heat is added to the system by an endothermic reaction.

} An endothermic reaction causes the surroundings to absofb heat.

f{ese

15. Which ONE statement concerning the following is correct?

N2(g) + O2(g) = 2NO(g); AH=+43.2 kcal

a.

C.

The reaction is exothermic.
b. The products have an enthalpy loss.
The sign of AH for the reaction is negative. PE
d) PE of the products exceeds that of the reactants.
The products have less enthalpy than the reactants.

16. Consider the following energy diagram:

A+ B =+ C + D

PROB LA s
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a. Is the reaction(éxothern br endothermic?

b. Label the reactants and products.

c. What is the value of AH? - 20 WL
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17. Consider the following reaction: T Bo4 52, %12 =T | = 7
2S02(g) + 02(g) = 2S503(g); AH=-192.8K]
Assume enough SOz and 02 were reacted and 200. grams of SOz were = m%& (“ M{}
produced. Calculate the corresponding amount of heat produced. . { g@?g)
a. -3.86k] b. -15.1k] c. -755k (d) -241 e. -521K] !
= —14o
18. The reaction of zinc with hydrochloric acid is represented by the equation:
Zn(s) + 2HCl(aq) — ZnClp(aq) + H2(g); AH=-152.5K]
In which of the following experiments would the temperature rise the most?
- past Loy pasl O
in ég@d,gim-? a. 0.65gofZnaddedto 1.0 Lof0.02 M HCl 0. s OL Use bel. eg fo
@ 1.3 gof Zn added to 1.0 L of 0.04 M HCl 0. Bt - o 2 detervine whick
c. 1.3 gofZnadded to 1.0 L of 0.03 M HCl 0.8 9t -23 N pas most chew.
d. 2.6 gofZnadded to 1.0 L of 0.03 M HC o.-@ " j (Gecheg!
e. 5.2 gofZnadded to 1.0 L of 0.02 M HC 0.9 , oL Mg

8. I can differentiate between the terms heat capaci

19. Typical heat capacity units are and specific heat capacity units are .
@ I°C, J/g=°C b. I/ge°C, J/°C,  ¢.°C/1,°Cel/g d. °CeJ/g. °C/I

20. Which 2 statements are TRUE?

fa,) Specific heat is specifically for 1 gram of a substance.

b. Specific heat is an extensive property.

() The heat capacity of water is dependent upon the amount of water present.

d: The specific heat of water is relatively low compared to other common
substances.
.e- The specific heat of a substance is independent of its state.

21. What is the final temperature of 30. g of Al if 540. ] of heat is added to a sample
at 25.0°C? (specific heat of Al =0.90]/ge°C)

a. 10°C b. 20°C c. 35°C




22. Assume that 100.0 g of water 30.0°C is mixed with 50.0 g of water at 0.0°C.
What is the final temperature?

a. 40.0°C b.) 20.0°C ¢c. 15.0°C d. 10.0¢C

23. How much heat is lost when 10.0 g of iron cools from 129°C to 799C? (The
specific heat of iron is 0.450 J/g°C).

a. 12.0] b. 24] c. 124] d. 175]

24. Consider the following specific heats of metals:

Metal Specific Heat (] /g°C)
Lithium 3.56

Gallium 0.372

Nickel 0.444

Gold 0.129

Sodium 1.23

If the same amount of heat is added to 200 g samples of each of the metals,
assume all metals are at the same temperature, which metal will attain the
lowest temperature?

> Wighest Cp

a.) Lithium  b. Gallium c. Nickel d. Gold e. Sodium

25. 500 mL of a 1.0 M NaOH are added to 500 mL of a 1.0 M HCl in a styrofoam cup
calorimeter. The solution is stirred and the rise in temperature (AT1) is

measured. The experiment is repeated using 100 mL of each solution, and the
rise in temperature (AT2) is measured. It is found that

a. AT is5 times larger than AT1
b. AT1qis5 times larger than AT
c. ATy is greater than AT1

@ AT?7 is equal to AT1

e. AT1islessthan AT?

26. When is AH approximately equal to AE?
a. at constant pressure @ at constant volume c. when the pressure is large

L,b as A 4
Womy calonmeter



27. A 3.0 gram sample of an organic compound was burned in a bomb calorimeter.
The temperature of the calorimeter increased from 25.0°C to 35.0°C. The heat
capacity of the calorimeter was 9.0 kJ/°C. What is the amount of heat released
per gram (kJ/g) of the organic substance?

a. 3.0 b. 6.0 c. 9.0 7d,

28. State Hess’s Law. A %,{ o ovegall e@gg;%img is & wal 1o dbe Suig. éé
We B of a cries of ackons ... assumivg fbe wries o eackons
“abls wp* 4o e pucrd (eaction.

29. What is the heat of hydrogenation of acetylene, at 25°C and 1 atm,

C2H2(g) + 2H2(g) — C2He(g)
given the following thermochemical equations:

2CaHe(g) + 702(g) = 4C02g) + 6H20() AH =-3,120 k]
2CoHz(g) + 502(8) = 4C02(g) + 2H20() AH =-2,610 K]

H2(g) + % 02(g) -  H20() AH =-290 K]

-325K] b. +325K] c. +1,610K] d. -1,610Kk]

30 Which of the following conditions represent standard states?

a 1atm&0°C b, 2atm&0°C ¢ 2atm &273°C  fd)1 atm & 25°C

31. Which equation represents AH¢’ for NO,?
a. NO(g) + O(g) = NOiAg)
b. NO(g) + 20i(g) = NOx(g)
C. 2NO(g) + Ox(g) = 2NOx(g)
d. Na(g) + 20x(g) = 2NOi(g)
' %aNa(g) + Ox(g) = NOi(g)

31. Choose the proper AH for each equation below. Place the correct AH on the
provided blanks.
CHOICES: AHOfusion AHovap AHOf AHocomb

AW tgiom 1,00) = H0() M ore, CHy + 20x(g) = 2H,0(g) +COx(g)

PWisy mom » mo@ _OWe 2H, +1%0yg)+C@) = CH;OH()



32. What is AH¢° for one mole of C2H50H(]) given the following data at 25°C:
C2H50H(1) + 302(g) = 2CO02(g) + 3 H20()

AHOreaCtion = "1,366 k]
AHo¢ for CO2(g) =-393.5 kJ/mol
AHe¢ for H20(1) = -285.8 k] /mol

a. +462.6k] b. +278.4K] c. -462.6K] d.) -278.4K]

33. What is the heat of combustion for one mole of benzene at 25°C and 1 atm,
2 CeHe(l) + 1502(g) = 12CO02(g) + 6H20(])
given the following data:
AHo¢ for CO2(g) = -393.5 kJ/mol
AH for H20(1) = -285.8 k] /mol
AHeo¢ for CsHe(1) = 49.0 k] /mol

a. +3,271K] v‘ -3,271K] c. -636 K] d. +636 kJ

PartII: Answer each of the following questions.

1. An experiment is to be performed to determine the standard molar enthalpy
of neutralization of a strong acid by a strong base. Standard school
laboratory equipment and a supply of standardized 1.00 molar HCl and
standard 1.00 molar NaOH are available.

a. What equipment would be needed?

. What measurements should be taken?

c. Without performing calculations, describe how the resulting data should
be used to obtain the standard molar enthalpy of neutralization.

d. When a class of students performed this experiment, the average of the
results was -55.0 kilojoules per mole. The accepted value for the standard
molar enthalpy of neutralization of a strong acid by a strong base -57.7
kilojoules per mole. Propose two likely sources of experimental error that
could account for the result obtained by the class.



2. When iron is oxidized at standard conditions it forms iron (III) oxide.
a) Write the reaction representing this reaction.
b) What is oxidized and what is reduced?
c) Assume that 16.0 grams of iron is oxidized. Calculate the amount of heat
(k]) produced. (AHf° for iron III oxide solid is -824 kJ/mol).

3.  How many grams of hot aluminum at a temperature of 180.0°C would have to
be placed in 400.0 g of water to raise the temperature of the water from 18.0°C
to 25.0°C? (Cp for Al =0.941]/ge°C and Cp for H20 = 4.18 ] /g+°C)

4. When a 1.000 gram sample of the rocket fuel hydrazine, N2Hy, is burned in a
bomb calorimeter which contains 1,200. grams of water, the temperature rises
from 24.62°C to 28.16°C. If the heat capacity of the dry calorimeter is 840. J/°C,
calculate the heat produced by the combustion of the one gram sample. (C, for
water is 4.18 ] /ge°C)
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