Unit 12: Energy

Multiple Choice Practice
[bookmark: _GoBack]Directions: Each of the questions or incomplete statements below is followed by four suggested answers or completions.  Select the answer that is best in each case and then fill in the corresponding circle on the answer sheet.

Note: For all questions, assume that the temperature is 298K, the pressure is 1.00 atm, and solutions are aqueous unless otherwise specified.
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Average Bond Energies

Bond | kJ/mol | Bond | ki/mol | Bond | ki/mol | Bond | kJ/mol
H—H | 435 | H—cCl | 432 | ¢—C | 347 | o—o 142
Cl—Cl | 243 | H—O | 464 | G=C | ¢57 | 0=0 498
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2. Calculate What is the estimated AH for this thermochemical
equation?

2Hg) + Ofg — 2HO(y) AH=?
A 488kD C a2y
B —922kD D 488K
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3. Calculate Assume that the average bond energy of the F=F bond is
158 kJ /mol. Use the following thermochemical equation to estimate
the average bond energy of the H-F bond:

Hg) + Fg) — 2HFg) AH=-516K]
A 1139 k] /mol C 235k]/mol
B 570 kJ/mol D —570kJ/mol
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1. Calculate How much energy must be added to 50.0 g of water to
raise its temperature from 40.0°C to 45.0°C?

A 1045 joules
B 58 joules
C 1500 joules
D 418joules
2. Calculate How much energy must be added to 36 g of ice at 0°C in

order to raise its temperature to 25°C? (The molecular mass of water is
18.0 grams/mol).

A 220 kilojoules
B 158 kilojoules
C 120 kilojoules
D 358 kilojoules

3. Calculate When a 250-g block of aluminum is cooled by 8°C, it is
found to have given up 1794 ]. What is the specific heat of aluminum?

A 1794]/ge°C
B 0.897]/g*°C
C 0449]/ge°C
D 1.115]/ge°C
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39  When sodium bicarbonate is added to a beaker of vinegar, a bubbling reaction occurs that
raises the temperature of the beaker’s contents. In this reaction, what is being transformed
into thermal energy?

A

B
C
D

Some of the mass of the reactants
Some of the chemical energy of the reactants
Some of the kinetic energy of the reactants
Some of the kinetic energy of the products
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40

In the catalytic converter of a car, one of the chemical reactions that occur converts poisonous
carbon monoxide to less toxic carbon dioxide. Using average bond energies from the table
below, estimate the chemical potential energy change of the reaction described by this equation:

(Note: The carbon-oxygen bond in carbon monoxide is actually a resonance hybrid bond. But

2€0(g) + 0,(g) — 2C0,(g)

for the purposes of this question, assume it is a simple double bond.)

Bond

0=0

O-H

c=0

c-0

0-0

Average Bond
Energy (ki/mol)

467

358

204

-992 kJ/mol
+992 kJ/mol
-498 kJ/mol
+498 kJ/mol

o0 w>»





image11.png
a1

The reaction shown in the graph below could be represented by which of the following
equations?

o0 w>»

Energy.
Reactants

Products
Reaction Coordinate

Reactants + heat — Products (as an exothermic reaction)
Reactants — Products + heat (as an exothermic reaction)
Reactants + heat — Products (as an endothermic reaction)
Reactants — Products + heat (as an endothermic reaction)
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42 On awarm day, a large glass of water is placed in a refrigerator. Calculate the specific heat
of the glass using the recorded measurements in the table below, given that the refrigerator
removes 39.4 kJ from the glass and water.

Substance Glass Water
Mass (g) 322 320
Initial temperature (°C) 284 284
Final temperature (°C) 39 39
Specific heat capacity (J/g-°C) ? 418

A 0.840J/g°C

B 4.15J/g°C

C 0.154)/g°C

D 0.819J/ig-°C
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40 Two students are trying to understand the direction of heat flow and the extent of the system
when food is cooked on a grill. They each have an explanation for the heat flow direction
and system.

Student 1 | When the food is the system, there is an
endothermic process occurring.

Student2 | When the grill and the food are the system, there
is an exothermic process occurring.

Only statement 1 is true.
Only statement 2 is true.
Both statements 1 and 2 are true.

o0 w>»

Neither statement is true.
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42 Glucose is produced by green plants during photosynthesis. Organisms use glucose as a source
of energy. When 36.0 g of glucose is metabolized according to the equation below, which
choice correctly identifies the amount of energy released or absorbed?

C.H,,0, + 60, = 6CO, + 6H,0 AH=-2880kJ

2880 kJ released
2880 kJ absorbed
576 kJ absorbed
576 kJ released
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41 Elemental iron (Fe) can be reclaimed from iron(lll) oxide (Fe,0,) according to the following
reaction:

Fe,0,(s) + 3CO(g) — 2 Fe(s) + 3CO,(g) + 263 kJ

When 4.50 moles of iron(lll) oxide react, which of the following statements is correct?

. 26.3 kJ are absorbed in an exothermic reaction

. 26.3 kJ are released in an endothermic reaction

1
2.
3. 118kJ are released in an exothermic reaction
4.

118 kJ are absorbed in an endothermic reaction

o0 w>»
s woN -
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43 Astudent finds that 4.7 kJ of heat are required to raise the temperature of 250.0 g of metal X
from 22°C to 63°C. Based on the data in the table, what is the identity of metal X?

Metal Specific Heat (J/(g-°C)
Aluminum 0.90
iron 0.46
Mercury 0.14
Silver 024
A Aluminum
B Iron
C Mercury
D Ssilver
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1. Define Energy is best described as the capacity to
A transfer heat.

B do work.
C cause a chemical reaction.

D compress a spring.
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2. Analyze An engine makes a car move because of the force generated
by small explosions as gasoline is burned in air and produces carbon
dioxide and water. Why isn't the stored chemical energy converted
completely into kinetic energy of the car’s motion?

A During the explosion reaction, some energy is lost to the
surroundings as heat.

B Some of the energy from the gasoline is destroyed during the
process.

C Because the car is so heavy, it takes extra energy to get started.

D Some energy is transferred from the surroundings to the car’s
engine.




image3.png
1. Infer A reaction takes place in a vessel, causing the temperature

A
B

inside to increase. Which statement best describes the process?

Energy is being released because chemical bonds are forming.

More energy is being released by forming bonds in the products
than is required to break the bonds in the reactants.

The reaction vessel is insulated.

The reaction vessel contains a combustion reaction.
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1. Calculate In a constant-pressure calorimeter, the temperature of
60.0 g of water increases by 4.50°C. What amount of heat is transferred
to the water?

A 320D C 113k]
B 646D D 7.88k]

N

. Calculate A calorimeter contains 240 g of an unidentified fluid at
205°C. An immersed heating element transfers heat to the fluid at a
rate of 120]/s for 10.0 seconds, and the temperature rises to 24.2 °C.
What is the specific heat capacity of the fluid?

A 0.14]/ge°C
B 021]/ge°C
€ 074]/ge°C

D 14]/ge°C

w

. Calculate A calorimetric measurement of the “cold pack” reaction
is carried out by dissolving 5.0 g of ammonium nitrate (NH,NO,) in
100.0 g of water. A temperature drop of 4.0 °C is observed. What is the
molar heat of solution of ammonium nitrate?

A -344K/g
B —26.8k]/mol
C 268K/mol
D 3344L/g




