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Chapter 10

In a Set of Financial Statements, What Information Is Conveyed
about Property and Equipment?

Video Clip
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Joe introducesChapter 10 "In a Set of Financial Statements, What Information Is Conveyed about Property
and Equipment?"and speaks about the course in general.
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10.1 The Reporting of Property and Equipment

LEARNING OBJECTIVES
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Question: Wal-Mart Stores Inc. owns thousands of huge retail outlets and supercenters
located throughout the United States and many foreign countries. These facilities contain a
wide variety of machinery, fixtures and the like such as cash registers and shelving. On its
January 31, 2009, balance sheet, Wal-Mart reports Òproperty and equipment, netÓ of nearly
$93 billion, a figure that made up almost 60 percent of the companyÕs total assets. This
monetary amount was more than twice as large as any other asset reported by this company.
Based on sheer size, the information conveyed about this group of accounts is extremely
significant to any decision maker analyzing Wal-Mart or other similar companies� In
creating financial statements, what is the underlying meaning of the figure reported for
property, equipment, and the like?What information is conveyed by the nearly $93 billion
balance disclosed by Wal-Mart?
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Question: The basic accounting for property and equipment certainly resembles that utilized
for prepaid expenses such as rent and insurance� Do any significant differences exist
between the method of reporting prepaid expenses and the handling of operating assets like
machinery?
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Question: Wal-Mart reports property and equipment with a book value of $93 billion.
However, that figure has virtually nothing to do with the value of these assets. They might
actually be worth hundreds of billions. Decision makers analyze financial statements in
order to make decisions about an organization at the current moment. Are these decision
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makers not more interested in the fair value of these assets than in what remains of
historical cost?Why are property and equipment not reported at fair value?Is fair value not
a much more useful piece of information than cost minus accumulated depreciation when
assessing the financial health and prospects of a business?
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Talking with an Independent Auditor about International
Financial Reporting Standards (Continued)
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KEY TAKEAWAYS
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10.2 Determining Historical Cost and Depreciation Expense

LEARNING OBJECTIVES
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Question: Businesses hold numerous types of assets, such as receivables, inventory, cash,
investments, and patents. Proper classification is important for the clarity of the reported
information� What requirements must be met for an asset to be classified as part of a
businessÕs property and equipment?
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Question: The basis for reporting property and equipment is historical cost. What amounts
are included in determining the cost of such assets? Assume, for example, that Wal-Mart
purchases a parcel of land and then constructs one of its retail stores on the site. Wal-Mart
also buys a new cash register to use at this outlet. Initially, such assets are reported at cost�
For property and equipment, how is historical cost defined?
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Figure 10.1Capitalized Cost of Equipment

EXERCISE
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Question: If a company pays $600,000 on January 1, Year One to rent a building to serve as a
store for five years, a prepaid rent account (an asset) is established for that amount. Because
the rented facility will be used to generate revenues throughout this period, a portion of the
cost is reclassified annually as an expense to comply with the matching principle. At the end
of Year One, $120,000 (or one-fifth) of the cost is moved from the asset balance into rent
expense by means of an adjusting entry. As a result, the prepaid rent on the balance sheet
drops to $480,000, the amount paid for the four remaining years�

If, instead, the company buys a building with an expected five-year life->;�;IJ?C7J;:�B?L;I
E<�FHEF;HJO�7D:�;GK?FC;DJ�L7H?;I�M?:;BO�� EH�;N7CFB;	�?D�DEJ;I�JE�?JI�<?D7D9?7B
IJ7J;C;DJI�7I�E<�$7DK7HO���	���	�7D:�<EH�J>;�O;7H�J>;D�;D:;:	�07B
'7HJ�:?I9BEI;:
J>7J�J>;�;NF;9J;:�B?L;I�E<�?JI�8K?B:?D=I�7D:�?CFHEL;C;DJI�H7D=;:�<HEC�<?L;�O;7HI�JE
<?<JO�for $600,000, the accounting is quite similar. The initial cost is capitalized to reflect the
future economic benefit. Once again, an expense is then recorded at the end of Year One for a
portion of this cost to satisfy the matching principle. This expense is referred to as
depreciation. Should the Year One depreciation recognized in connection with this acquired
building also be $120,000?How is the annual amount of depreciation expense determined for
reporting purposes?
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Question� After depreciation has been calculated for the current period, how is this
allocation of the assetÕs cost to expense recorded within the companyÕs accounting system?
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Figure 10.2Building Acquisition and Straight-Line Depreciation
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10.3 Recording Depreciation Expense for a Partial Year

LEARNING OBJECTIVES
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Question: Property and equipment are occasionally sold before the end of their estimated
lives. A companyÕs operational needs might change or officials could want the benefit of a
newer or more efficient model� What accounting is necessary in the event that a piece of
property or equipment is sold prior to the conclusion of its useful life?In the above example,
assume that after the adjusting entry for depreciation is made on December 31, Year Two,
the building is sold for $290,000 cash. How is that transaction recorded?
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Figure 10.3Sale of Building at a Loss
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Figure 10.4Sale of Building at a Gain
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Question: In the reporting above, the building was bought on January 1 and sold on
December 31 so that depreciation was always determined and recorded for a full year� What
amount of depreciation is appropriate if property or equipment is held for less than twelve
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months during a year?Virtually all such assets are bought or sold during the year so that a
partial year is appropriate�
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Figure 10.5Acquisition, Depreciation, and Sale of Building
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Question: Monitoring the specific days on which depreciable assets are bought and sold
seems like a tedious process� Do companies use a simpler method for assigning depreciation
when a piece of property or equipment is held for less than a full year?
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KEY TAKEAWAYS
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10.4 Alternative Depreciation Patterns and the Recording of a Wasting
Asset

LEARNING OBJECTIVES
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Question: Straight-line depreciation certainly qualifies as systematic and rational. The same
amount of cost is assigned to expense during each period of use� Because no specific method
is required by U.S. GAAP, do companies ever use alternative approaches to create other
allocation patterns for depreciation?If so, how are these additional methods justified?
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Figure 10.6Building Acquisition and Double-Declining Balance Depreciation
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Figure 10.7Building Sold after Two Years
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Figure 10.8Depreciation MethodsÑOverall Impact on Net Income
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Question: The two methods demonstrated here for establishing a depreciation pattern are
based on time, five years to be precise. In most cases, though, it is the physical use of the
asset rather than the passage of time that is actually relevant to this process. Use is the
action that generates revenues� How is the depreciation of a long-lived tangible asset
determined if usage can be measured?For example, assume that a limousine company buys
a new vehicle for $90,000 to serve as an addition to its fleet. Company officials expect this
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limousine to be driven for three hundred thousand miles and then have no residual value.
How is depreciation expense determined each period?
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Figure 10.9DepreciationÑUnits-of-Production Method
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Question: The cost of land is not depreciated because it does not have a finite life. However,
land is often acquired solely for the natural resources that it might contain such as oil,
timber, gold or the like. As the oil is pumped, the timber harvested or the gold extracted, a
portion of the value is physically separated from the land� How is the reported cost of land
affected when its natural resources are removed?
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Figure 10.10Depletion of Wasting Asset
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Figure 10.11Book Value of Land with Mineral Rights
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10.5 Recording Asset Exchanges and Expenditures That Affect Older
Assets

LEARNING OBJECTIVES
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Question: Some assets are acquired by exchange instead of through purchase (asset
exchange�� ). For example, the limousine discussed earlier might well be traded away after
two years for a newer model. Such transactions are common, especially with vehicles� How is
the cost of a new asset determined if obtained through an exchange rather than an
acquisition?

To illustrate, assume that this limousine is traded to an automobile manufacturer for a new
model on December 31, Year Two. By that time as shown previously, the net book value had
fallen to $30,000 (cost of $90,000 less accumulated depreciation of $60,000). However, because
company employees have taken excellent care of the vehicle during those two years, fair
value is actually $45,000. As has been discussed, book value rarely equals fair value during
the life of property and equipment. Assume that the vehicle being acquired is worth $100,000
so the company also pays $55,000 in cash ($100,000 value received less $45,000 value
surrendered) to the manufacturer to complete the trade. How is such an exchange recorded?
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Figure 10.12Recording Exchange of Assets

Question: In the previous example, the value of the assets surrendered ($45,000 plus $55,000
or $100,000) equals the value of the new limousine received ($100,000). The trade was exactly
even. Because one party has better negotiating skills or a serious need for a quick trade, the
two values can differ, at least slightly. For example, the limousine company might give up its
old vehicle (worth $45,000) and cash ($55,000) and manage to convince the automobile
manufacturer to hand over a new asset worth $110,000� If the values are not equal in an
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exchange, which fair value is used for reporting purposes?Should the new limousine be
recorded at the $100,000 value given up or the $110,000 value received?
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Question: At times, two or more assets are acquired for a single price. The most common
example is the purchase of a building along with the land on which it is constructed. As has
been discussed, the portion of the cost assigned to the building is depreciated over its useful
life in some systematic and rational manner. However, land does not have a finite life. Its
cost remains an asset so that there is no impact on reported net income over time� How does
an accountant separate the amount paid for land from the cost assigned to a building when
the two are purchased together?

Assume a business pays $5.0 million for three acres of land along with a five-story building.
What part of this cost is attributed to the land and what part to the building? Does
management not have a bias to assign more of the $5.0 million to land and less to the
building to reduce the future amounts reported as depreciation expense?
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Figure 10.13Allocation of Cost between Land and Building
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Figure 10.14Total Cost Allocated between Land and Building
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Figure 10.15Allocation Based on Known Value for Land Only
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Question: Assume that a cost of $1,257,500 is assigned to the building above. Assume further
that it has an expected life of twenty years and straight-line depreciation is applied with no
residual value. Thus, after eight years, accumulated depreciation is $503,000 ($1,257,500Y8
years/20 years). At that point, the company spends an additional $150,000 on the building�
Should an expenditure associated with property and equipment that is already in use be
capitalized (added to the asset account) or expensed immediately?

�DIM;H��->;�7DIM;H�JE�J>?I�GK;IJ?ED�:;F;D:I�ED�J>;�?CF79J�J>7J�J>?I�MEHA�>7I�ED
J>;�8K?B:?D=��#D�C7DO�97I;I	�7::?J?ED7B�CED;O�?I�IF;DJ�I?CFBO�JE�A;;F�J>;�7II;J
EF;H7J?D=�M?J>�DE�9>7D=;�?D�;NF;9J;:�B?<;�EH�?CFHEL;C;DJ�?D�<KJKH;�FHE:K9J?L?JO�
,K9>�9EIJI�7H;�H;9EH:;:�7I�C7?DJ;D7D9;�;NF;DI;�?<�J>;O�M;H;�7DJ?9?F7J;:�EH�H;F7?H
;NF;DI;�?<�KD;NF;9J;:�� EH�;N7CFB;	�9>7D=?D=�J>;�E?B�?D�7�JHK9A�7J�H;=KB7H�?DJ;HL7BI
?I�7�C7?DJ;D7D9;�;NF;DI;�M>;H;7I�<?N?D=�7�:;DJ�<HEC�7D�799?:;DJ�?I�7�H;F7?H
;NF;DI;��->?I�:?IJ?D9J?ED�>7I�DE�?CF79J�ED�H;FEHJ;:�?D9EC;�

�>7FJ;H���#D�7�,;J�E<� ?D7D9?7B�,J7J;C;DJI	�0>7J�#D<EHC7J?ED�#I��EDL;O;:�78EKJ�*HEF;HJO�7D:��GK?FC;DJ�

����+;9EH:?D=��II;J��N9>7D=;I�7D:��NF;D:?JKH;I�->7J��<<;9J�)B:;H��II;JI ���



Figure 10.16Recording of Cost to Maintain or Repair Asset
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Figure 10.17Cost Capitalized Because of Increase in Operating Capacity
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Figure 10.18Cost Capitalized Because Expected Life Is Extended
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10.6 Reporting Land Improvements and Impairments in the Value of
Property and Equipment
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Question: Land is not subjected to the recording of depreciation expense because it has an
infinite life. Often, though, a parking lot, fence, sidewalk, or the like will be attached to land.
They, however, do have finite lives� How are attachments to landÑsuch as a
sidewalkÑreported?Should they be depreciated?

�DIM;H���DO�7II;J�J>7J�?I�7JJ79>;:�JE�B7D:�8KJ�>7I�7�<?D?J;�B?<;�?I�H;9EH:;:�?D�7
I;F7H7J;�799EKDJ	�<H;GK;DJBO�H;<;HH;:�JE�7Iland improvements �� 	�7D:�J>;D
:;FH;9?7J;:�EL;H�J>EI;�;IJ?C7J;:�DKC8;H�E<�O;7HI��->;�9EIJ�E<�7�F7HA?D=�BEJ�EH
I?:;M7BA	�<EH�;N7CFB;	�?I�97F?J7B?P;:�7D:�J>;D�MH?JJ;D�E<<�JE�;NF;DI;�?D�J>;�I7C;
C7DD;H�7I�J>;�799EKDJ?D=�<EH�8K?B:?D=I�7D:�;GK?FC;DJ�

#D�IEC;�97I;I	�7�:?IJ?D9J?ED�8;JM;;D�B7D:�7D:�?CFHEL;C;DJI�?I�:?<<?9KBJ�JE�:H7M�
�99EKDJ?D=�HKB;I�:E�DEJ�7BM7OI�FHEL?:;�9B;7H�=K?:7D9;�<EH�;L;HO�FEII?8B;�I?JK7J?ED�
$K:=C;DJ�?I�E997I?ED7BBO�D;9;II7HO�� EH�;N7CFB;	�JH;;I	�I>HK88;HO	�7D:�I;M;H
IOIJ;CI�C?=>J�8;�L?;M;:�7I�DEHC7B�7D:�D;9;II7HO�9EIJI�JE�=;J�B7D:�?D�J>;�9ED:?J?ED
7D:�FEI?J?ED�JE�=;D;H7J;�H;L;DK;I�H7J>;H�J>7D�I;HL?D=�7I�I;F7H7J;�7II;JI��#I�7�I;M;H
IOIJ;C�7�9EIJ�?D9KHH;:�IE�J>7J�B7D:�97D�8;�KJ?B?P;:�EH�?I�?J�JHKBO�7�:?IJ?D9J�7II;J��.�,�
!��*�:E;I�DEJ�FHEL?:;�78IEBKJ;�HKB;I�IE�IK9>�9EIJI�C7O�8;�97HH?;:�M?J>?D�J>;�B7D:
799EKDJ�7D:�DEJ�:;FH;9?7J;:�EH�H;FEHJ;:�7I�B7D:�?CFHEL;C;DJI�IK8@;9J�JE��� �II;JI�7JJ79>;:�JE�B7D:�M?J>�7

<?D?J;�B?<;	�IK9>�7I�7�F7HA?D=�BEJ
EH�I?:;M7BA�

�>7FJ;H���#D�7�,;J�E<� ?D7D9?7B�,J7J;C;DJI	�0>7J�#D<EHC7J?ED�#I��EDL;O;:�78EKJ�*HEF;HJO�7D:��GK?FC;DJ�

���



:;FH;9?7J?ED��,K9>�<B;N?8?B?JO�?D�799EKDJ?D=�?I�CEH;�FH;L7B;DJ�J>7D�C?=>J�8;
?C7=?D;:�

Question: Property and equipment is recorded at historical cost, which is subsequently
depreciated over its anticipated useful life. At some point, the asset is sold, traded, used up,
or disposed of in some other manner. Land is an exception in that it will last forever�

While in use, such assets may lose their value rather rapidly if adverse conditions arise. For
example, the economy or the environment might decline and impact the value of such assets.
Increases in the fair value of property and equipment are ignored but what about decreases?
If the value of property and equipment becomes impaired, is any accounting recognition
made of that loss prior to disposal?Is historical cost always the basis for reporting regardless
of the worth of property and equipment?

For example, assume that a company constructs a plant for $3 million to manufacture
widgets. However, shortly thereafter, the global market for widgets falls precipitously so that
the owner has little use for this structure. No one wants to own a manufacturing plant for
widgets. Does historical cost continue to be used in accounting for property and equipment
even if the value has been damaged significantly?
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EXERCISE

&?DA�JE�CKBJ?FB;
9>E?9;�GK;IJ?ED�<EH�FH79J?9;�FKHFEI;I�
>JJF���MMM�GK?7�9EC�GK?P�������>JCB

Question: A company is considering buying a building for $1.0 million on January 1, Year One
so that a retail store can be opened immediately. The company can borrow the money from a
bank that requires payment of $100,000 in interest (an assumed annual rate of 10 percent) at
the end of each year starting with Year One. As a second possibility, the company can borrow
the same $1.0 million on the first day of the current year and use it to build a similar store to
be completed and opened on December 31. Again, $100,000 in interest (10 percent annual
rate) must be paid every year, starting at the end of Year One. In each case, the same amount
of money is expended to acquire this structure� If money is borrowed and a building
constructed, is financial reporting the same as if the money had been used to buy property
suitable for immediate use?

�DIM;H����F7OC;DJ�E<����C?BB?ED�?I�C7:;�?D�8EJ>�97I;I�<EH�J>;�8K?B:?D=��"EM;L;H	
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�IIKC;	�<EH�;N7CFB;	�J>7J�J>?I�8K?B:?D=�?I�;NF;9J;:�JE�=;D;H7J;�H;L;DK;I�<EH�JM;DJO
O;7HI�M?J>�DE�;NF;9J;:�H;I?:K7B�L7BK;�7D:�J>7J�J>;�IJH7?=>J
C;J>E:�?I�KI;:�<EH
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Store Bought on January 1, Year OneÑRevenues Generated Immediately

R "?IJEH?97B�9EIJ�����C?BB?ED
R #DJ;H;IJ�;NF;DI;�H;FEHJ;:�<EH�2;7H�)D;����	
R #DJ;H;IJ�;NF;DI;�H;FEHJ;:�<EH�2;7H�-ME����	
R �;FH;9?7J?ED�;NF;DI;�H;FEHJ;:�<EH�2;7H�)D;����	�����C?BB?ED��

O;7HI�
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R (;J�8EEA�L7BK;�7J�;D:�E<�2;7H�-ME����	�����C?BB?ED�B;II���	

7D:���	�

Store Constructed during Year OneÑNo Revenues Generated until Year Two
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;7HD;:�
R �;FH;9?7J?ED�;NF;DI;�H;FEHJ;:�<EH�2;7H�-ME�����	�������C?BB?ED��

O;7HI�
R (;J�8EEA�L7BK;�7J�;D:�E<�2;7H�-ME����	��	�������C?BB?ED�B;II

���	�

Question� Are there any vital signs in connection with property and equipment that a
decision maker might calculate to help in evaluating the financial health of a business?
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D;J�I7B;I�7L;H7=;�D;J�<?N;:�7II;JI

��	��	���	�	
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KEY TAKEAWAYS
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7II;J��->;�C7J9>?D=�FH?D9?FB;�H;GK?H;I�H;9E=D?J?ED�E<�J>?I�;NF;DI;�8;
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Talking with a Real Investing Pro (Continued)
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Question��)D�7�9ECF7DOXI�87B7D9;�I>;;J	�J>;�H;FEHJ?D=�E<�B7D:	�8K?B:?D=I	�7D:
;GK?FC;DJ�?I�87I;:�ED�>?IJEH?97B�9EIJ�KDB;II�?CF7?H;:�?D�IEC;�C7DD;H��->EI;
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I?=D?<?97DJ�7CEKDJ�

Video Clip

�9B?9A�JE�I;;�L?:;E�

Joe talks about the five most important points inChapter 10 "In a Set of Financial Statements, What
Information Is Conveyed about Property and Equipment?".
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10.7 End-of-Chapter Exercises

QUESTIONS

�� �J�M>7J�L7BK;�?I�FHEF;HJO	�FB7DJ	�7D:�;GK?FC;DJ��**����JOF?97BBO
H;FEHJ;:�ED�J>;�87B7D9;�I>;;J�

�� 0>7J�?I�799KCKB7J;:�:;FH;9?7J?ED�
�� 0>7J�JOF;�E<�799EKDJ�?I�799KCKB7J;:�:;FH;9?7J?ED�
�� �;<?D;�U8EEA�L7BK;�V
�� 0>O�?I�FHEF;HJO�7D:�;GK?FC;DJ�DEJ�H;FEHJ;:�7J�?JI�<7?H�L7BK;�
�� 0>O�?I�B7D:�DEJ�:;FH;9?7J;:�
�� 0>O�MEKB:�B7D:�8;�9B7II?<?;:�7I�7D�?DL;IJC;DJ�H7J>;H�J>7D�**���
�� "EM�:E;I�7�9ECF7DO�:;J;HC?D;�J>;�>?IJEH?97B�9EIJ�E<�7�FHEF;HJO�7D:

;GK?FC;DJ�
�� �;<?D;�UKI;<KB�B?<;�V

�� �;<?D;�UH;I?:K7B�L7BK;�V
��� 0>?9>�C;J>E:�E<�:;FH;9?7J?ED�7BBE97J;I�7D�;GK7B�7CEKDJ�JE�;79>�F;H?E:

J>;�7II;J�?I�KI;:�
��� "EM�:E;I�7�9ECF7DO�:;J;HC?D;�J>;�=7?D�EH�BEII�ED�J>;�I7B;�E<�**���
��� 0>7J�?I�J>;�>7B<
O;7H�9EDL;DJ?ED�
��� 0>7J�?I�799;B;H7J;:�:;FH;9?7J?ED�7D:�>EM�?I�?JI�KI;�@KIJ?<?;:�
��� "EM�:E;I�J>;�KD?JI
E<
FHE:K9J?ED�C;J>E:�:?<<;H�<HEC�IJH7?=>J
B?D;�
��� 0>7J�?I�:;FB;J?ED�
��� 0>7J�?I�7�87IA;J�FKH9>7I;�
��� "EM�7H;�J>;�L7BK;I�7JJH?8KJ;:�JE�J>;�:?<<;H;DJ�7II;JI�:;J;HC?D;:�?D�7

87IA;J�FKH9>7I;�
��� 0>;D�I>EKB:�7�IK8I;GK;DJ�;NF;D:?JKH;�7IIE9?7J;:�M?J>�9KHH;DJBO�EMD;:

FHEF;HJO�7D:�;GK?FC;DJ�8;�97F?J7B?P;:�
�� 0>7J�7H;�B7D:�?CFHEL;C;DJI�
��� "EM�?I�7D�?CF7?HC;DJ�BEII�ED�**���:;J;HC?D;:�
��� 0>;D�97D�7�9ECF7DO�97F?J7B?P;�?DJ;H;IJ�

�>7FJ;H���#D�7�,;J�E<� ?D7D9?7B�,J7J;C;DJI	�0>7J�#D<EHC7J?ED�#I��EDL;O;:�78EKJ�*HEF;HJO�7D:��GK?FC;DJ�

���



TRUE OR FALSE

�� 6666��BCEIJ�7BB�FHEF;HJO	�FB7DJ	�7D:�;GK?FC;DJ��**����?I�:;FH;9?7J;:	
M>?9>�C;7DI�J>7J�?JI�9EIJ�?I�IFH;7:�EL;H�?JI�KI;<KB�B?<;�

�� 6666�**���?I�7�BED=
J;HC�7II;J�
�� 6666�#<�**���?I�<EKD:�JE�8;�F;HC7D;DJBO�?CF7?H;:	�7�BEII�CKIJ�8;

H;9EH:;:�
�� 6666�#<�7D�;NF;D:?JKH;�?D9H;7I;I�J>;�KI;<KB�B?<;�E<�7D�7II;J	�?J�I>EKB:�8;

97F?J7B?P;:	�DEJ�;NF;DI;:�
�� 6666�#J�:E;I�DEJ�C7JJ;H�>EM�7�9ECF7DO�:?L?:;I�7�87IA;J�FKH9>7I;�I?D9;

7BB�J>;�7II;JI�M?BB�8;�:;FH;9?7J;:�7DOM7O�
�� 6666��ECF7D?;I�7H;�7BBEM;:�JE�97F?J7B?P;�?DJ;H;IJ�M>?B;�J>;O�7H;

9EDIJHK9J?D=�7D�7II;J�8;97KI;�J>;�7II;J�?I�DEJ�7L7?B78B;�JE�=;D;H7J;
H;L;DK;I�O;J�

�� 6666�->;�EDBO�799;FJ78B;�C;J>E:�E<�:;FH;9?7J?ED�?I�IJH7?=>J
B?D;�
�� 6666��99KCKB7J;:�:;FH;9?7J?ED�?I�7�9EDJH7
7II;J�799EKDJ�
�� 6666�->;�FKH9>7I;�FH?9;�E<�7D�7II;J�?I�97F?J7B?P;:	�8KJ�9EIJI�B?A;

JH7DIFEHJ7J?ED�7D:�I;J�KF�E<�J>;�7II;J�I>EKB:�8;�;NF;DI;:�7I�?D9KHH;:�
�� 6666��EJ>�7II;JI�KI;:�JE�=;D;H7J;�H;L;DK;�<HEC�EF;H7J?EDI�7D:�7II;JI

>;B:�7I�?DL;IJC;DJ�FHEF;HJO�7H;�H;FEHJ;:�7I�**���ED�J>;�87B7D9;�I>;;J�

�>7FJ;H���#D�7�,;J�E<� ?D7D9?7B�,J7J;C;DJI	�0>7J�#D<EHC7J?ED�#I��EDL;O;:�78EKJ�*HEF;HJO�7D:��GK?FC;DJ�

�����D:
E<
�>7FJ;H��N;H9?I;I ���



MULTIPLE CHOICE

�� )D�$7DK7HO��	�J>;�+>E:;�#IB7D:�+;:8?H:I�EH=7D?P7J?ED�FKH9>7I;:
D;M�MEHAEKJ�;GK?FC;DJ�<EH�?JI�7J>B;J;I��->;�;GK?FC;DJ�>7:�7
9EIJ�E<����	�	�JH7DIFEHJ7J?ED�9EIJI�E<����	�7D:�I;J�KF�9EIJI�E<
�����->;�+;:8?H:I�IF;DJ�����JH7?D?D=�J>;?H�JH7?D;HI�7D:
7J>B;J;I�ED�?JI�FHEF;H�KI;��->;�KI;<KB�B?<;�E<�J>;�;GK?FC;DJ�?I�<?L;
O;7HI�7D:�>7I�DE�H;I?:K7B�L7BK;��"EM�CK9>�:;FH;9?7J?ED�;NF;DI;
I>EKB:�J>;�+;:8?H:I�J7A;�?D�J>;�<?HIJ�O;7H	�?<�IJH7?=>J
B?D;�?I�8;?D=
KI;:�

7� ��	��
8� ��	���
9� ��	���
:� ��	��

�� ,;;�J>;�?D<EHC7J?ED�?D�DKC8;H���78EL;���IIKC;�J>;�+;:8?H:I
:;9?:;�JE�KI;�J>;�:EK8B;
:;9B?D?D=�87B7D9;�:;FH;9?7J?ED�C;J>E:
?DIJ;7:��0>7J�MEKB:�2;7H���:;FH;9?7J?ED�;NF;DI;�8;�

7� ��	��
8� ��	���
9� ��	��
:� ��	���

�� %?J;��EHFEH7J?ED�M?I>;I�JE�JH7:;�;GK?FC;DJ�?J�EMDI�<EH�7�L;>?9B;
EMD;:�8O�J>;�+KDD;H��EHFEH7J?ED��%?J;XI�;GK?FC;DJ�>7I�7�8EEA
L7BK;�E<���	�7D:�7�<7?H�L7BK;�E<���	���+KDD;HXI�L;>?9B;�>7I�7
8EEA�L7BK;�7D:�<7?H�L7BK;�E<���	���%?J;�7=H;;I�JE�F7O�+KDD;H
���?D�97I>�?D�7::?J?ED�JE�=?L?D=�KF�J>;�;GK?FC;DJ��0>7J�MEKB:
8;�%?J;XI�=7?D�EH�BEII�ED�J>?I�;N9>7D=;�

7� ��
8� ��
9� ��	�
:� ��

�� �J�J>;�8;=?DD?D=�E<�J>;�O;7H	�J>;�%;BL?D��ECF7DO�EMD;:
;GK?FC;DJ�J>7J�7FF;7H;:�ED�?JI�87B7D9;�I>;;J�7I�IK9>�

�>7FJ;H���#D�7�,;J�E<� ?D7D9?7B�,J7J;C;DJI	�0>7J�#D<EHC7J?ED�#I��EDL;O;:�78EKJ�*HEF;HJO�7D:��GK?FC;DJ�

�����D:
E<
�>7FJ;H��N;H9?I;I ���



�GK?FC;DJ ��		

�99KCKB7J;:��;FH;9?7J?ED���		�

->;�;GK?FC;DJ�M7I�FKH9>7I;:�JME�O;7HI�7=E�7D:�7II?=D;:�7
KI;<KB�B?<;�E<�I?N�O;7HI�7D:�7�I7BL7=;�L7BK;�E<���		���KH?D=
J>;�<?HIJ�CEDJ>�E<�J>;�O;7H	�%;BL?D�C7:;�CE:?<?97J?EDI�JE�J>;
;GK?FC;DJ�J>7J�?D9H;7I;:�?JI�H;C7?D?D=�KI;<KB�B?<;�<HEC�<EKH
O;7HI�JE�<?L;�O;7HI��#JI�I7BL7=;�L7BK;�H;C7?D;:�KD9>7D=;:��->;
9EIJ�E<�J>;I;�CE:?<?97J?EDI�M7I���	��0>7J�MEKB:�8;�J>;
87B7D9;�?D�J>;�799KCKB7J;:�:;FH;9?7J?ED�799EKDJ�E<�J>?I
;GK?FC;DJ�ED�������E<�J>7J�O;7H�

7� ��	��	
8� ��		
9� ���	
:� ��		

�� )D�$7DK7HO��	��1�	�$;M;BI�#D9��FKH9>7I;I�7�,EKJ>��C;H?97D�C?D;
<EKD:�JE�8;�H?9>�?D�7C;J>OIJ�<EH����	��)D9;�7BB�J>;�7C;J>OIJ
>7I�8;;D�H;CEL;:	�J>;�B7D:�?I�;IJ?C7J;:�JE�8;�MEHJ>�EDBO
��	���NF;HJI�FH;:?9J�J>7J�J>;�C?D;�9EDJ7?DI��	�FEKD:I�E<
7C;J>OIJ��$;M;BI�FB7DI�ED�9ECFB;J?D=�J>;�;NJH79J?ED�FHE9;II�?D
<EKH�O;7HI��(E�7C;J>OIJ�M7I�;NJH79J;:�:KH?D=��1���0>7J�MEKB:
799KCKB7J;:�:;FB;J?ED�8;�ED�������1��

7� ����	
8� ����
9� ���
:� �

�� '7NM;BB��EHFEH7J?ED�M?I>;I�JE�I;BB�7�8K?B:?D=�?J�>7I�EMD;:�<EH
<?L;�O;7HI��#J�M7I�FKH9>7I;:�<EH����	��'7NM;BB�F;H<EHC;:
7::?J?ED7B�CE:?<?97J?EDI�JE�J>;�8K?B:?D=	�M>?9>�JEJ7B;:����	�
)D�J>;�FHEFEI;:�:7J;�E<�I7B;	�J>;�799KCKB7J;:�:;FH;9?7J?ED�ED
J>;�8K?B:?D=�JEJ7B;:����	��->;�FHEFEI;:�I7B;I�FH?9;�E<�J>;
8K?B:?D=�?I����	��'7NM;BB�?I�JHO?D=�JE�:;J;HC?D;�J>;�?D9EC;
IJ7J;C;DJ�;<<;9J�E<�J>?I�JH7DI79J?ED��0>7J�MEKB:�8;�'7NM;BBXI
=7?D�EH�BEII�ED�J>?I�I7B;�

7� ��	�BEII

�>7FJ;H���#D�7�,;J�E<� ?D7D9?7B�,J7J;C;DJI	�0>7J�#D<EHC7J?ED�#I��EDL;O;:�78EKJ�*HEF;HJO�7D:��GK?FC;DJ�

�����D:
E<
�>7FJ;H��N;H9?I;I �



8� ���	�=7?D
9� ��	�BEII
:� ���	�BEII

�>7FJ;H���#D�7�,;J�E<� ?D7D9?7B�,J7J;C;DJI	�0>7J�#D<EHC7J?ED�#I��EDL;O;:�78EKJ�*HEF;HJO�7D:��GK?FC;DJ�

�����D:
E<
�>7FJ;H��N;H9?I;I ��



PROBLEMS

�� ,FH?D=<?;B:��EHFEH7J?ED�FKH9>7I;I�7�D;M�C79>?D;�ED�'7H9>��	
�1��<EH����	��?D�97I>��#J�F7OI�7D�7::?J?ED7B���	��JE�JH7DIFEHJ
7D:�I;J�KF�J>;�C79>?D;��,FH?D=<?;B:XI�799EKDJ7DJ�:;J;HC?D;I�J>7J
J>;�;GK?FC;DJ�>7I�DE�H;I?:K7B�L7BK;�7D:�J>7J�J>;�KI;<KB�B?<;�?I
<?L;�O;7HI��#J�?I�;NF;9J;:�JE�=;D;H7J;��	�	�KD?JI�:KH?D=�?JI
B?<;���IIKC;�,FH?D=<?;B:�;CFBEOI�J>;�>7B<
O;7H�9EDL;DJ?ED�

7� +;9EH:�J>;�FKH9>7I;�E<�J>;�C79>?D;�
8� �IIKC;�J>7J�,FH?D=<?;B:�KI;I�J>;�IJH7?=>J
B?D;�C;J>E:�E<

:;FH;9?7J?ED��+;9EH:�:;FH;9?7J?ED�;NF;DI;�<EH�J>;�<?HIJ�JME
O;7HI�E<�J>;�C79>?D;XI�B?<;�

9� �IIKC;�J>7J�,FH?D=<?;B:�KI;I�J>;�:EK8B;
:;9B?D?D=�87B7D9;
C;J>E:�E<�:;FH;9?7J?ED��+;9EH:�:;FH;9?7J?ED�;NF;DI;�<EH�J>;
<?HIJ�JME�O;7HI�E<�J>;�C79>?D;XI�B?<;�

:� �IIKC;�J>7J�,FH?D=<?;B:�KI;I�J>;�KD?JI
E<
FHE:K9J?ED�C;J>E:
E<�:;FH;9?7J?ED���KH?D=�2;7H��	�J>;�C79>?D;�FHE:K9;I��	
KD?JI���KH?D=�2;7H��	�J>;�C79>?D;�FHE:K9;I����	�KD?JI�
+;9EH:�:;FH;9?7J?ED�;NF;DI;�<EH�J>;�<?HIJ�JME�O;7HI�E<�J>;
C79>?D;XI�B?<;�

�� !7C;FB7O��ECF7DO�EF;H7J;I�?D�C7BB�BE97J?EDI�7D:�I;BBI
L?:;E=7C;�;GK?FC;DJ�7D:�=7C;I��->;�9ECF7DO�FKH9>7I;:
<KHD?JKH;�7D:�<?NJKH;I�JE�KI;�?D�ED;�E<�?JI�IJEH;I�<EH����	�?D
$7DK7HO�E<��1���->;�<KHD?JKH;�7D:�<?NJKH;I�M;H;�8;?D=
:;FH;9?7J;:�KI?D=�J>;�IJH7?=>J
B?D;�C;J>E:�EL;H�J;D�O;7HI�M?J>�7
H;I?:K7B�L7BK;�E<���	��#D��;9;C8;H��1�	�!7C;FB7O�:;9?:;:
JE�9BEI;�J>;�BE97J?ED�7D:�;DJ;H;:�?DJE�7D�;N9>7D=;�7=H;;C;DJ
M?J>��BB;HE��EHFEH7J?ED���BB;HE�7=H;;:�JE�=?L;�!7C;FB7O�L;>?9B;I
M?J>�7�<7?H�L7BK;�E<���	�7D:�97I>�E<���	�?D�;N9>7D=;�<EH
J>;�<KHD?JKH;�7D:�<?NJKH;I�<HEC�J>?I�IJEH;��->;�<KHD?JKH;�7D:
<?NJKH;I�>7L;�7D�;IJ?C7J;:�<7?H�L7BK;�E<����	�ED�J>;�:7J;�E<
;N9>7D=;�

7� '7A;�J>;�:;FH;9?7J?ED�;DJHO�<EH�J>;�<KHD?JKH;�7D:�<?NJKH;I
J>7J�MEKB:�8;�D;9;II7HO�?D��;9;C8;H��1�	�7IIKC?D=�J>7J�DE
;DJH?;I�>7L;�8;;D�C7:;�:KH?D=�J>;�O;7H�

8� �;J;HC?D;�J>;�8EEA�L7BK;�E<�J>;�<KHD?JKH;�7D:�<?NJKH;I�ED
J>;�:7J;�E<�;N9>7D=;�

�>7FJ;H���#D�7�,;J�E<� ?D7D9?7B�,J7J;C;DJI	�0>7J�#D<EHC7J?ED�#I��EDL;O;:�78EKJ�*HEF;HJO�7D:��GK?FC;DJ�

�����D:
E<
�>7FJ;H��N;H9?I;I ��



9� +;9EH:�J>;�@EKHD7B�;DJHO�!7C;FB7O�MEKB:�C7A;�<EH�J>?I
;N9>7D=;�

:� 0>;H;�MEKB:�!7C;FB7O�H;FEHJ�J>;�=7?D�EH�BEII�OEK
:;J;HC?D;:�?D�F7HJ�9��78EL;�

��  7?H<?;B:�#D9��?DL;IJ;:�?D�7�FB7DJ�JE�C7DK<79JKH;�@�F>ED;I	
J>?DA?D=�J>;I;�MEKB:�8;�J>;�D;NJ�U8?=�J>?D=V�7D:�9ECF;J;�M?J>
J>;�9KHH;DJ�C7A;H�E<�J>;�?*>ED;��.D<EHJKD7J;BO	�J>?D=I�:?:�DEJ
MEHA�EKJ�IE�M;BB�<EH�J>;�@�F>ED;���ECFB;J;�J>;�<EBBEM?D=�IJ;FI�JE
:;J;HC?D;�?<� 7?H<?;B:�M?BB�D;;:�JE�H;9EH:�7D�?CF7?HC;DJ�BEII�?D
J>;�9KHH;DJ�F;H?E:�

7�  7?H<?;B:�FKH9>7I;:�J>;�FB7DJ�ED�'7H9>��	��1�	�<EH
���	��	���::?J?ED7B�9EIJI�JE�=;J�?J�KF�7D:�HKDD?D=�M;H;
��	��	�� 7?H<?;B:�7II?=D;:�7�J>?HJO
O;7H�KI;<KB�B?<;�7D:
H;I?:K7B�L7BK;�E<���		�7D:�KI;:�:EK8B;
:;9B?D?D=
87B7D9;�JE�:;FH;9?7J;�J>;�FB7DJ��+;9EH:�J>;�79GK?I?J?ED�E<�J>;
FB7DJ�7D:�:;FH;9?7J?ED�<EH�J>H;;�O;7HI	�7IIKC?D=�J>7J
 7?H<?;B:�:E;I�DEJ�KI;�J>;�>7B<
O;7H�9EDL;DJ?ED�

8� )D��;9;C8;H���	��1�	� 7?H<?;B:XI�7K:?JEHI�H7?I;�9ED9;HDI
J>7J�J>;�FB7DJXI�C7HA;J�L7BK;�C?=>J�8;�8;BEM�?JI�8EEA�L7BK;
:K;�JE�J>;�<7?BKH;�E<�J>;�@�F>ED;��->;O�8;B?;L;�J>?I�:;9B?D;�?I
F;HC7D;DJ�7D:�:;9?:;�JE�J;IJ�<EH�?CF7?HC;DJ��->;
799EKDJ7DJI�7D:�7K:?JEHI�7=H;;�J>7J�J>;�FB7DJ�M?BB�=;D;H7J;
D;J�97I>�<BEMI�E<�7FFHEN?C7J;BO���		�;79>�O;7H�<EH�J>;
D;NJ�<?<J;;D�O;7HI��*;H<EHC�7�J;IJ�E<�H;9EL;H78?B?JO�ED�J>;
FB7DJ�

9� �IIKC;�J>7J�OEK�:;J;HC?D;:�J>7J�J>;�FB7DJXI�<KJKH;�97I>
<BEMI�M;H;�8;BEM�?JI�8EEA�L7BK;��->;�9ECF7DO�CKIJ�DEM
F;H<EHC�J>;�<7?H�L7BK;�J;IJ��,;L;H7B�7FFH7?I;HI�7H;�97BB;:�?D	
7D:�J>;�7L;H7=;�<7?H�L7BK;�J>;O�=?L;�J>;�FB7DJ�?I����	�	�
�;J;HC?D;�?<� 7?H<?;B:�CKIJ�H;9EH:�7D�?CF7?HC;DJ�BEII�7D:	�?<
IE	�C7A;�J>;�@EKHD7B�;DJHO�JE�:E�IE�

�� $7DKI��EHFEH7J?ED�M7I�KD78B;�JE�<?D:�7�IJEH;�IK?J78B;�<EH�?JI
8KI?D;II	�IE�?J�:;9?:;:�JE�8K?B:�ED;��#J�M7I�78B;�JE�I;9KH;�:;8J
<?D7D9?D=�<HEC�J>;�,EKJ>;7IJ��7DA�?D�J>;�7CEKDJ�E<���		�7J
7D�?DJ;H;IJ�H7J;�E<���F;H9;DJ���KH?D=��1�	�$7DKI�IF;DJ���	�	
ED�9EDIJHK9J?ED	�8KJ�:?:�DEJ�9ECFB;J;�J>;�8K?B:?D=��$7DKI
9EDJ?DK;:�MEHA�ED�J>;�8K?B:?D=�?DJE��1�	�;L;DJK7BBO�9ECFB;J?D=
?J�ED�$KBO���7J�7�JEJ7B�9EIJ�E<���	�	��$7DKI�:E;I�DEJ�KI;�J>;
>7B<
O;7H�9EDL;DJ?ED�

�>7FJ;H���#D�7�,;J�E<� ?D7D9?7B�,J7J;C;DJI	�0>7J�#D<EHC7J?ED�#I��EDL;O;:�78EKJ�*HEF;HJO�7D:��GK?FC;DJ�

�����D:
E<
�>7FJ;H��N;H9?I;I ��



7� �;J;HC?D;�J>;�7CEKDJ�7J�M>?9>�$7DKI�I>EKB:�H;9EH:�J>;
8K?B:?D=	�?D9BK:?D=�7DO�7FFB?978B;�97F?J7B?P;:�?DJ;H;IJ�

8� #<�$7DKI�;NF;9JI�J>;�8K?B:?D=�JE�8;�?D�KI;�<EH�JM;DJO�O;7HI
M?J>�D;=B?=?8B;�H;I?:K7B�L7BK;	�M>7J�MEKB:�:;FH;9?7J?ED
;NF;DI;�8;�?D��1��

�� '7HAEL��EHFEH7J?ED�EMDI�<EH;IJI�J>7J�7H;�>7HL;IJ;:�7D:�IEB:�JE
F7F;HC7A?D=�9ECF7D?;I��'7HAEL�FKH9>7I;I�7�D;M�JH79J�E<�<EH;IJ
ED�$7DK7HO��	��1�	�<EH����	��#JI�;NF;HJI�;IJ?C7J;�J>7J��	
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COMPREHENSIVE PROBLEM
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Figure 10.22
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