Name _______________________________________________	Date ___________________-
AP Chemistry: Thermochemistry & Liquids and Solids
Directions: There are 8 multiple choice questions (2 pts each), 3 short answer questions (3 points each), and 2 free response questions (10 pts each). The test is worth a total of 45 points.
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SHORT ANSWER QUESTIONS (3 pts each)
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FREE RESPONSE QUESTIONS (10 PTS EACH)
[image: ]

[image: ]






[image: ]
[image: ]














BONUS QUESTION (5 PTS EACH)
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Of the following pure substances, which has the.
highest melting point?
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3CyHy(g) — CeHle)

‘Whatis th standard enthalpy change, A H-, for
thereaction represented above?
(AH of CHy(g)is230 K mol
AH} of CHg(g) s 831 moi~)
@) =607k

®) -147k

© -1

© +1910

® +T3K





image7.png
‘Which of the following describes the changes in

foreesof atraction that ocur s HO changes

phase rom a ligud 103 vapor?

(A) -0 bonds break s H-H and 0-0
bonds form.

(®) Hydrogen bonds between E,0 molecules
ar broken

(€) Covalentbonds between ;0 molecues are
broken.

(D) Tonic bonds between H" ions and OH™

sre broken.

() Covalentbonds between H ions and H,0

‘molecales become more effective.
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3. A gas absorbs 28.5 ] of heat and then performs 15.2  of work. The change in internal
energy of the gas is:

®) +1333
© 573
@ +73
(€) none of the above

Answer: (b) AE = q + w; 285 — 152] = +133]
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6. What will be the volume change if 125 J of work is done on a system containing an ideal
gas? The surroundings exert a constant pressure of 5.2 atmospheres.

T+ 1003 /L atm = AV: The volume will decrease by 024
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10. The combustion of acetylene in a welding torch liberates intense heat. The equation for
this eaction is:

2CH(g) + 50,(g) > 4C0,(g) + 20O AH = —1300 K/mol CGH;

How much heat, in joules, is liberated when 0.260 kg of CsH undergoes complete
combustion?
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Answer the following questions by using principles of molecular structure and intermolecular forces.
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‘The normal boiling point of Cl,() (238 K) is higher than the normal boiling point of HCI(!) (188 K).
Account for the difference in normal boiling points based on the types of intermolecular forces in the
substances. You must discuss both of the substances in your answer.
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2012 AP® CHEMISTRY FREE-RESPONSE QUESTIONS

CHEMISTRY
Section Il
(Total time—95 minutes)

PartA
‘Time—SS minutes
'YOU MAY USE YOUR CALCULATOR FOR PART A.

CLEARLY SHOW THE METHOD USED AND THE STEPS INVOLVED IN ARRIVING AT YOUR ANSWERS.
Iis to your advantage to do thi, since you may obtain partial credit i you do and you will eceive little or no credit if

‘you do not. Attention should be paid t significant figures. Be sure to write all your answers to the questions on the
lined pages following each question in this booklet.
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In another experiment, liquid heptane, C;H, (1), is completely combusted to produce COy(g) and H,0(), as
represented by the following equation.

CHD + 1104g) = TCOLe) + SHO00)
The heat of combustion. AHems. for one mole of C;Hi(h) is~4.85 x 10° k.

(@) Using the information i the table below, calculate the value of AH ;. for C7Hyg(h in kJ mol”"

Compound | a7 (0 mol

o s |
[0 2558

(@) A 0.0108 mol sample of C;Hyg() is combusted in a bomb calorimeter
@) Caleulat the amount of hat released o the calorimeter

(i) Given that the total heat capacity of the calorimeteris 9.273 kJ °C ™, calculate the temperature change
of the calorimeter.
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Answer the following questions about thermodynamics.

Enthalpy of Combustion

Substance Combuston Reaction A 58K, ol
Hylg) Hyp) + %Ol{g\ — H00) 290
) ) + 04e) > COe) EY)
CHOH(), 130

(@) In the empty box in the able above, write a balanced chemical equation for the complete combustion of
‘one mole of CH,OH(). Assume products are in their standard states at 298 K. Coefficients do not need

o be whole numbers.
(b) On the basis of your answer to part (a) and the information in the table, determine the enthalpy change for
the reaction C(5) + Hy(g) + H,0() — CHOH()

(©) Write the balanced chemical equation that shows the reaction tha is used to determine the enthalpy of
formation for one mole of CH;OH()
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Explain the difference between an amorphous and a crystalline solid on the microscopic level.
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The boiling point of carbon tetrachloride (CCly) is higher than that of chloroform (CHCI3). Since chloroform is

polar and carbon tetrachloride is not, consideration of dipole-dipole forces would predict that chloroform
would have the higher boiling point. How can we account for the observed order of the boiling points?
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In solid methane, the forces between neighboring
(CH, molecules re best characterized as

(A) ionic bonds
(B) covalent bonds

(C) hydrogen bonds

(D) ion-cipole forces

(E) London (dispersion) forces
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On the basis of strength of intermolecular forces,
which o th following elements would be.
expected © have the highest meling point?
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‘Which of the following elements combines with
oxygen to form & covalent network solid?
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D) Mg
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The London (dispersion) forces are weakest for
which of the following gases under the same
conditions of temperature and pressure?
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