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Overview |

Geometry is a branch of mathematics that deals with the measurement, properties, and/
or relationships of points, lines, angles, surfaces, and solids. It is possible to describe,
design, and construct visible objects using the principles of geometry. Geometry is -

important in many other fields of study, such as architecture, construction, engineering, science,
-and surveying.

The titlés of the units found in this chapter are listed below in italics. Under each unit title is
listed the specific geometry and measurement skill or skills covered in that unit.

Round measurements.
Skill IB1:  The student will round measurements to the nearest given unit-of the
measuring device. -

Solve word problems involving the Pythagorean theorem.
Skill IVB2: The student solves real-world problems mvoivmg the Pythagorean

property.

Identify appropriate units of measure..
Skill 1IB4: The student will identify appropriate units of measurement for geometnc
objects.

Calculate distances, areas, and volumes.

Skill IB2a: The student will calculate distances.
Skill IB2b: The student will calculate areas.
Skill IB2¢: The student will calculate volumes.

Solve word problems involving geometric figures. S
Skill IVB1: The student solves real-world problems mvolvmg penmeters areas,
volumes of geometric figures.

Identify formulas for measuring geometric figures.
Skill I1IB2: The student identifies applicable formulas for computing measures of

geometric figures.

Infer formulas for measuring geometric figures.
Skill IIIB1: The student infers formulas for measuring geometric figures.

Identify relationships between angle measures.
Skill IIB1: The student will identify relationships between angle measures.
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~Overview

Identify names of plane figures given their properties. . '
Skiil IIB2: The student will classify simple plane figures by recognizing their
properties. :

Reéognize similar triangles and their properties.
Skill IIB3: The student will recognize similar triangles and their properties.
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| Sklll IB1 'Roulnd meas-ureh;ents

ROUND MEASUREMENTS

Rounding measurements is a quick method of determining a reasonable mathematical estimate.

Conversions

Some problems may involve the conversion of units within the English system of measurement ’
before rounding can be performed. The following table gives some common relationships needed
to make English-to-English conversions. Abbreviations are given within parentheses. You are
expected to know the relationships and the abbreviations.

Length: 1 foot (ft.) = 12 inches (in.)
1 yard (yd.) = 3 feet (ft.)
1 yard (yd.) = 36 inches (in.)
1 mile (mi.) = 5280 feet (ft.)

Weight: 1 pound (Ib.} = 16 ounces (oz.)
' 1 ton (T.) = 2000 pounds (Ib.)

Capacity: 1 cup (c.) = 8 fluid ounces (0z.)
1 pint (pt.) = 2 cups (c.}
1 quart (qt.) = 2 pints (pt.)
1 gallon (gal.) = 4 quarts (qt.)

Time: 1 minute (min.) = 60 seconds (sec.)
1 hour (hr.) = 60 minutes (min.)
1 day (d.} = 24 hours (hr)
1 week (wk.) = 7 days (d.)
1 year (yr.) = 365 days (d.)

Examples

1.  Change 3 hours, 24 minutes into houss.

1 hr. = 60 min., so the conversion ratio needed to eliminate minutes in the pu-

.

merator and end up with hours in the numerator is —.
‘ 60 min.

24 min. X "1 hr.
1 60 min.

24 min. =

24 min. = 200 _ 4hr
60

Thus, 3 hours, 24 minutes = 3.4 hours.

WM
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Skill IB1 : Round measurements

2. Change7 é— feet to yards.

1 yd. = 3 ft., so the conversion ratio needed to eliminate the feet units in the

numerator and end up with yards in the numerator is 1yd.
7 1 ft. = 15 ft.

2 2
s1, 15D lyd

2 2 3K

15x1 15 5

7—ft.= = e yd, = - yd

2 2x3 6 Y Y

Rounding a Measurement

When rounding a given measurement to a specific unit, use the following procedure:

Step 1. Express the measurement in decimal form. Make any necessary conversions.

Step 2. Underline the digit to be rounded.

Step 3. If the digit to the right of the underlined digit is 5 or more, add 1 to the underlined digit.
If the digit to the right of the underlined digit is less than 5, leave the underlined digit

as is.

Step 4. 'Write the rounded measurement by dropping all digits to the right of the underlined
digit. If necessary, insert zeros as placeholders.

Reminder: The chart below shows the place value of each digit in our base-ten numeration
System. '

&
o 7> »
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Skill IB1 Round measurements

Examples
3. Round 31.749 centimeters to the nearest tenth of a centimeter.
Step 1. 'The measurement is given as a decimal number and conversion is not necessary.

Step 2. Underline the digit in the tenths place.
31.749

Step 3. If the digit to the right of the underlined digit is less than 5, leave the digit as is.
4 ig less than 5, so the underlined digit remains 7.

Step 4. Write the rounded measurement by dropping all digits to the right of the under-
lined digit. Placeholders are not necessary.

31.7 cm
4. Round 28,341 tons to the nearest ten thousand tons.

Step 1. The measurement is given as a decimal number. (Note: If a decimal point is not
shown, it is assumed to be at the right of the last digit of the number.) No conver-
sion is necessary.

Step 2. Underline the digit in the ten thousands place.
28,341

Step 3. If the digit to the right of the underlined digit is 5 or more, add 1 to the underlined
digit.
8 is greater than 5, so the underlined digit becomes 3.

Step 4. Wiite the rounded measurement by dropping all digits to the right of the under-

lined digit. Insert zeros as placeholders.

30,000 tons

80



Skill IB1 Round measurements

5.  Round 4 pounds, 6 ounces to the nearest tenth of a pound.

Step 1. Express the measurement in decimal form and make the necessary conversion.
(Caution: The decimal equivalent for 4 pounds, 6 ounces is NOT 4.6.)

__602.)< 1. 61Ib. 31b

60z - = (375 1.
i 16 oz. 16 8

Thus, 4 pounds, 6 ounces = 4.375 pounds.

Step 2. Underline the digit in the tenths place.
4.375

Step 3. I the digit to the right of the underlined digit is less than 5, leave the digit as is.

7 is more than 5, so the underlined digit becomes 4.

Step 4. Write the rounded measurement by dropping all digits to the right of the under-
lined digit. Placeholders are not necessary.

4.4 pounds

Rounding to a Specific Measurement

Some problems may require rounding to a specific measurement. If the exact measurement
shown in the given diagram is less than one-half of the unit being used, then use the lower
measurement. If the measurement is exactly one-half or more than one-half of the unit being
used, then use the higher measurement.

Example

6. Round the measurement of the length of the pictured paper clip to the nearest % inch.
|Il!illllll!iEIliIIIIIIIIIIIIl;Ill
0 1 2

Inches

The paper clip measures between 1 53: inches and 2 inches. Because it is less than half-

. . . 3.
way between these two readings, the measurement will be rounded to 1 7 inches.




- Skill IVB2 Solve word problems involving the Pythagorean theorem

SOLVE WORD PROBLEMS INVOLVING THE PYTHAGOREAN THEOREM

A triangle containing one right angle (90°) is called a right triangle. The two shorter sides (the
perpendicular sides) are the legs, and the longest side (the side opposite the right angle) is the
hypotenuse.

The Pythagorean theorem describes the relationship among the three sides of a right triangle and
is very useful in solving geometry problems.

The Pythagorean theorem states

For any right triangle, the square of the length of the hypotenuse is equal to the sum of
the squares of the lengths of the legs.

Given the right triangle below, the Pythagorean theorem is expressed as a? + b? = 2.

hypotenuse

leg c

leg
b

The Pythagorean theorem is used to find the length of one side of a right triangle when the
lengths of two sides are given.

To apply the Pythagorean theorem in solving real-world problems, use the following steps:
Step 1. Read the problem carefully.

Step 2. If a diagram is not provided, draw a right triangle and label the sides.

Step 3. Make sure the lengths are in the same unit of measure.

Step 4. Write the formula a2 + b? = ¢2, and substitute the information given in the diagram.

Step 5. Solve for the length of the unknown side.

Step 6. Reread the problem to identify the solution being sought, and perform any additional
computation needed to find the solution.




Skill IVB2 - Solve word problems involving the Pythagorean theorem

Examples

1. The city commission wants to construct a new street
connecting Main Street and North Boulevard as shown in

the diagram. Construction cost has been estimated at .
$100 per linear foot. What is the estimated cost for .
constructing the new street? ~ North Blvd.
L
: . L4
(New Street) .
»’ 4 miles
N
W-+E
S o o
g Smiles
Main St.

Step 1. Read the problem carefully.
Step 2. A diagram is provided. Use ¢ to label the length of the new street.
Step 3. 'The lengths are in the same unit of measure.

Step 4. Write the formula a2 + b? = ¢?, and substitute the information given in the
diagram. :
a? + b? = ¢*
42 4 32 = ¢?

Step 5. Solve for c.

c?=16+9 cz_m25 c=5

Step 6. Reread the problem to identify the solution being sought, and perform any addi-
- tional computation needed to find the solution.

What is the estimated cost for constructing the new street?

Because the construction cost is $100 per linear foot, change 5 miles to feet.

. Smi. _ 5280 ft.
m. = X

- = 26,400 {t.
i I mi.

The estimated cost is $100 X 26,400 = $2,640,000.




SkinIves

Solve or problems involving the Pythagorean theorem

Two soldiers have two-way radios with a maximum range of 10 miles. From the saime
starting point, one soldier walks 8 miles due west and the other soldier walks due north.
Find the greatest distance the north-bound soldier can walk and still communicate with the
west-bound soldier. ‘

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Read the problem carefully.

Draw a diagram and label the sides. Use n to label the maximum distance the

: north-bound soldier can walk.

10 miles
. ) n

8 miles

" The lengths are in the same unit of measure.

Write the formula a? + b% = ¢, and substitute the information given in the dia-
gram. : '

a?+ b =c?

n?+ 82 =102
Solve for the unknown variable.
n? + 64 = 100 n* = 100 ~ 64 n? =36 - n=6

Reread the problem to identify the solution being sought, and perform any addi-
tional computation needed to find the solution.

Find the greatest distance the north-bound soldier can walk and still communi-
cate with the west-bound soldier.

There are no additional computations needed to identify the solution. The greatest
distance the north-bound soldier can walk and still communicate with the west-
bound soldier is 6 miles.
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Skill 11B4

IDENTIFY APPROPRIATE UNITS OF MEASURE

The problems in this section include a diagram or description of a geometric object. You will be
asked to identify the type of measures associated with length, area, and volume.

Length is a one-dimensional measure expressed in linear units. These units include inches, feet,
yards, miles, centimeters, meters, kilometers, etc. Examples of one-dimensional measures are as
foliows:

» the perimeter of a rectangle

e the distance around a circular tabletop

¢ the amount of molding needed to frame a picture

« the distance from Gainesville, FL, to Tallahassee, FL
* the thickness of a wire

* the depth of water in a well

e the width of a desk drawer

Area is a two-dimensional measure of an enclosed surface expressed in square units. These
units include square inches, square feet, square centimeters, square meters, etc. Examples of
area measures are as follows:

« the amount of floor space occupied by a filing cabinet
= the amount of tissue paper needed to wrap a package
¢ the amount of lawn to be fertilized

* the amount of living space in a house

* the amount of wall space to be painted

Volume is a three-dimensional measure of space or capacity expressed in cubic units. These
units include cubic inches, cubic feet, cubic centimeters, cubic meters, etc. Quarts, gallons, fluid
ounces, liters, and milliliters are also examples of cubic measure, even though the word cubic is
not attached to these names. Exarmples of volume measures are as follows:

¢ the amount of water in a glass

¢ the amount of grain in a silo

¢ the amount of flour needed in a bread recipe

* the capacity of an underground fuel storage tank
+ the amount of milk in a carton

~+ the space inside a desk drawer




Skill 11B4 Identify appropriate units of measure

To identify appropriate units of measure, use the following steps:

Step 1. Read the problem carefully.

Step 2. Determine the type of measure that should be used: length, area, or volume.
Step 3. Select the unit that corresponds to this type of measure.

Examples

1. Which measurement unit could be used to give the amount of wall surface to be covered by
the contents of a can of paint?

A. liters

B. gallons
C. square feet
D. cubic feet

Step I.  Read the problem carefully.

Step 2. - Determine the type of measure that should be used: length, area, or volume.

The amount of wall surface is a measure of area.

Step 3. Select the unit that corresponds to this type of measure.

Response C, square feet, is correct because it is the only choice that involves area
measure.

If the question had asked for the measurement unit for the amount of paint
needed, then the units in responses A, B, or D could be used because these units
measure volume.

2. Which measurement unit could be used to report the distance around a circular racetrack?

kilometers -

square meters
cubic feet
liters

onw e




SWNMB4  Identify appropriate units of measure

Step 1. Read the problerfl carefully.

Step 2. Determine the type of measure that should be used: length, area, or volume.

The distance around the track is a linear measure.

Step 3. Select the unit that corresponds to this type of measure.

Here, response A4, kl\lometers, is the correct choice because it is the only linear
measure. Response B is a square measure of area. Responses C and D both
measure volume. ‘u,\

3. What measurement unit would be used to record the amount of paper needed for the label
on the chicken soup can shown?

inches

square inches
cubic inches
fluid ounces

oOowp

Step 1. Read the problem carefully.

Step 2. Determine the type of measure that should be used: length, area, or volume.

To record the amount of paper needed will require the use of a measure of area.

Step 3. Select the unit that corresponds to this type of measure.

Response B, square inches, is correct because it is the only measurement of area.
Response A, inches, is a linear measure, and responses C and D, cubic inches and
fluid ounces, are volure measures.

4.  Which measurement unit would NOT be used to report the amount of water needed to fill a
swimming pool?

A.
B.
C.
D.

cubic feet
liters
gallons
meters




SkilllIB4  Identify appropriate units of measure

Step 1. Read the problem carefully. Notice that the question includes “NOT.”

Step 2. Determine the type of measure that should be used: length, area, or volure.
The amount of water needed to fill a swimming pool would be reported using a
measure of volume.

Step 3. Select the unit that corresponds to this type of measure.

Response D, meters, is correct because it is NOT a measure of volume; it is a
measure of length. Responses A, B, and C are all measures of volume.
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CALCULATE DISTANCES, AREAS, AND VOLUMES
Calculate Distances

Perimeter is the measurement of the distance around the outside of an object. This section
provides instruction on calculating the distance around polygons and circles.

Problems that involve finding a perimeter may include mixed units of measurement. In such
problems, finding the perimeter will require metric-to-metric or English-to-English conversion of
linear measurement units.

The meter is the fundamental unit of length in the metric system. Multiples of the meter are
given in powers of 10 as shown below.

| Kilometer Hectometer Dekameter Meter Decimeter Centimeter Millimeter
(km) (hm) (dam) (m) (dm) (cm) (mm)
1000 m 100 m 10m Im dm Olm 001lm

The following memory device can be used as an aid to recall the order of the chart above:
King Henry Died Monday Drinking Chocolate Milk.

Examples
1.  Convert 5.2 kilometers to meters.

According to the chart, 1 km = 1000 m.

5.2 km 1000 m

= 5200 m.
1 ke

Therefore,

2.  Convert 80 centimeters to hectometers.

According to the chart, 1 cm = 0.01 m and 1 hm = 100 m.

E%Ohn>< 0.01m 1hm _ 0.8 hm

= = 0.008 hm.
1 e 100 100

Therefore,

Because the metric system is based on the powers of 10, changing from one unit to another
may simply involve the movement of a decimal point. The examples that follow illustrate this
process.




Skill IB2 | Calculate distances, areas, and volumes

Examples
3. Change 5.2 kilometers to meters.

According to the chart on the previous page, converting from kilometers to meters
requires moving the decimal point three places to the right.

Thus, 5.2 km= 5@/&‘.}/\9/ m = 5200 m.

4.  Change 80 centimeters to hectometers.

According to the chart on the previous page, converting from centimeters to
hectometers requires moving the decimal point four places to the left.

Thus, 80 cmn = 0\@\()/\8;,\0/ cm = 0.008 cm.

English-to-English conversions involve the use of these conversion factors.
12 inches (in.) = 1 foot (ft.)
3 feet (ft.) = 1 yard (yd.)
36 inches (in.) = 1 yard (yd.)
5280 feet (ft.) = 1 mile (mi.)
Examples

5. Change 15 inches to yards.

15 Myd _15yd _5yd._ 5
L 36w 36 12 12

6.  Change 2.1 miles to feet.

. 20 m 3280 ft. 11,088 ft.

2.1 mi = ]1,088 ft.

1 .




Skl IB2 le distances, areas, and yolumes

A polygon is a closed figure composed of line segments. In a regular polygon, the lengths of all
sides are equal. Some common polygons are named below.

sides name sides name
3 | triangle 7 heptagon
4 quadrilateral 8 octagon
5 pentagon 9 nonagon
6 hexagon 10 decagon

To find the perimeter (distance around) of a polygon, follow the steps below.

Step 1. Change all lengths to the same unit of measure.

Step 2. If necessary, draw the figure and label each side.

Step 3. Add the lengths of all sides.

Examples

7.  Find the perimeter of a rectangle that has a length of 3 yards and a width of 7 feet.

Step 1. Change all lengths to the same unit of measure. In this example, all measure-
ments are changed to feet.

Step 2. Draw the figure and label each side.

9 ft.

7 ft. 7t
]

9 ft.
Step 3. Add the lengths of all the sides.

Tt +9ft. 4+ 71t +0ft. = 32 ft.

91



Skill | Calculat distances, areas, and volumes

8.  What is the distance around this polygon, in kilometers?

750 m
800 m

800 m
950 m

Step 1. Change all lengths to kilometers.

To convert meters to kilometers, move the decimal point three places to the left.

750 m = 0.75 km 800 m = 0.8 km 950 m = 0.95 km

Step 2. Relabel the figure with the converted measurements,

0.75 km

0.8 km

0.8 km
0.95 km

Step 3. Add the lengths of all the sides.

0.75km + 0.8 km + 0.95km + 0.8 km = 3.3 km

9.  Find the distance around a regular hexagon with one side having a length of 8 meters.
Step 1. All measurements are expressed in meters.

Step 2. This regular hexagon refers to a geometric figure having six sides of equal length,
8 meters.

Step 3. Add the lengths of all the sides.

Em+8m+8m+8m+83m+8m=48m




o Clcut distans, areas, and volumes

10. Find the distance around a right triangle whose hypotenuse is 13 feet and one leg is 12 feet.

Step 1. All measurements are expressed in feet. -

Step 2. Since the length of one side of the right triangle described is not given, use the
Pythagorean theorem to find it.

122 4+ B2 = 132 |

144 + B2 = 169 , a2 | \B3ft
bz=25

b=5

So, the length of side b is 5 ft.
Step 3. Add the lengths of the sides.
13 ft.+ 12 ft. + 5 ft. =30 ft.
The distance around a circle is called circumference. The following terms are used to describe
circles. '

The radius, r, of a circle is the length of a line segment from the center of the circle
to a point on the circle.

@ The diameter, d, is the length of a line segment through the center of the circle with

' endpoints on the circle.

Reminder: The radius of a circle equals half the diameter.

Follow these steps to find the circumference of (distance around) a circular region.
Step 1. Find the radius.

Step 2. Substitute the value of the radius for r in the formula: C'=2nr.

Step 3. Multiply to find the circumference.




Skill1B2

Examples
11.  What is the distance around a circular walk that has a diameter of 8 feet?
Step 1. Find the radius.
The diameter is 8 feet; thus, the radius is 4 feet. '

Step 2. Substitute the value of the radius for r in the formula: C=2nr.

C =2m(4 t.)

Step 3.  Multiply to find the circumference.
C=2n(4 ft.) = 8 ft.

12. What is the circumference of the circle below?

Step 1. Find the radius. The radius is shown to be 2.5 cm.

Step 2. Substitute the value of the radius for r in the formula: C=27ur.
C=2n(2.5cm)

Step 3. Multiply to find the circumference.
C=2n(2.5cm) =51 cm

Calculate distances, areas, and volumes

.



Calculate Areas

Area is a measurement of the interior surface of a closed two-dimensional figure. For example,
the measurement of area can describe how much land is included in a rectangular plot or how
much fabric is needed to cover a round table. The basic unit of area (one square unit) is a square
whose sides are each one unit in length: Commonly used units of area are the square centimeter,
square inch, square foot, square mile, square meter, etc. Hence, the area of a two-dimensional
geometrlc ﬁgure is the number of square units it contains.

What is the area of a rectangle that is 3 cm by 5 cm?

The inside of a 3 cm by 5 cm rectangle can be divided into 15 squares that are
one centimeter long on each side. The area is 15 cm®

g e e g e o
ey = =

What is the area of a square that is 4 cm by 4 cm?

qm————d

A 4 cm by 4 cm square can be divided into 16 squares that are one
_____ centimeter long on each side. The area is 16 cm”.

gy

P
R L L o
g

A formula for calculating the area of a rectangle is as follows: Area equals Length times Width
(A = LW) or Area equals base times height (A4 = bh).

height (h)

A=bh Area of a rectangle
width (W) r g

r_ or

base (b) A =LW Area of arectangle
length (L)




Skill IB2 Calculate distances, areas, and volumes

S0 VO

A square is a rectangle with four equal sides. Therefore, the base and height are the same
length. A formula for calculating the area of a square with sides of length s is the same as the
formula for calculating the area of a rectangle as illustrated below.

Area = base times height A =bh

heigaht (h) Area = side times side A =58
side (s) ' " Area = side squared A =52
' = - - 2
base (b) A=bh or A=5ss or A=5“ Areaof asquare
side (s)

A parallelogram is a four-sided polygon with opposite sides that are parallel. Opposite sides of
parallelograms have the same length. The following are examples of parallelograms:

//\X

Knowing how to find the area of a rectangle will be helpful in finding the area of a parallelogram.
For any parallelogram, a rectangle of equal area can be constructed by cutting a right triangle from
one end of the parallelogram and attaching it to the other end as follows:

b b

Because the base and height are the same for both figures, the formula for calculating the area of
the parallelogram of base () and height (k) is shown below.

A =bh Area of a parallelogram

b

Reminder: Note that héight (h) is measured perpendicular to the base. It is not necessarily a
side of the paralielogram.

96
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A triangle is a three-sided polygon.

A. A vertex of a triangle is the point where two sides of a triangle intersect. A triangle has
three vertices.

B. Any side of the triangle can be‘considcred the base.

C. The heightof a triangle is the shortest distance from the base to the opposue vertex.
The shortest distance i is the perpendicuiar distance. -

The following are examples of triangles, with b = base and % = height:

To develop a formula for finding the area of a triangle, placé two identical triangles together as
shown in the diagram below.

The resulting parallelogram has an area of bh. The origingl triangle has half the area of the
parallelogram. The formula for the area of any triangle with base b and height % is shown below.

A= % bh  Area of a triangle




__ Skil B2 Calculate distances, areas, and volumes

Areas can be found for two-dimensional figures that are not polygons. The formula for the area
of a circle can be found by using the formula for the area of a parallelogram. Imagine cutting half
of a circular region into small pieces and arranging them as shown below.

EAYAYAYA

Imagine cutting the other half of the circular region and arranging the pieces as shown below.

The resulting figure is approximately a parallelogram whose base has length 7ur (half the circum-
ference of the circle) and whose height is r (the radius of the circle). The area of the circle is the
same as the area of a parallelogram with height, r, and base, 7tr, that is, (1t7)r, or nr2. The for-
mula for the area of a circle of radius r is given below.

A=Tu?  Areaof a circle




To find the area of a geometric figure, follow these steps.
Step 1. Write the appropriate formula for the figure.

rectangle A=bh or A=LW
square A =bh or A=s>

parallelogram A =bh

triangle A= %bh
circle CA=mr?

Step 2. Identify the lengths fequired for the formula.‘ If necessary, conveft those lengths to the
same unit of measure. '

Step 3. Substitute the lengths for the variables in the formula.* T

Step 4. Perform the computation. The resuit will be in square units.

Examples

13. What is the area in square Centimeteré of the triangle pictured below?

A%

15¢em

L3
.

40 mm*
, 13 cm |
Step 1. Write the appropriate formula for the triangle..
A= 1 bh
2

Step 2. Identify the lengths required for the formuia.f b=15cm and A =40 mm. Convert
these lengths to the same unit of measure (centimeters).

»

h=40mm=4cm

Note that 13 c¢m is not required for the formula.

Step 3. Substitute the lengths for the variables in the formula.

A= % (15 cm) (4 cm)
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Calculate distances, areas, and volumes

Step 4. Perform the computation.

2
A= ‘1—)( 15 em x/fcm = 30 cm?

A1 1

14. What is the area of a circular region whose diameter is 3 yards?

15.

Step 1. Write the appropriate formula for a circle.
A=mnr
Step 2. Identify the lengths required for the formuia.
Since the diameter equals 3 yards, the radius (r) equals half of 3 yards, or 1.5 yards.
Step 3. Substitute the lengths for the variables in the formula.
A= w(1.5yd.)? '
Step 4. Perform the computation.
A= 2.25(r) yd.2

Find the area of the rectangle pictured below.

Step 1. Write the appropriate formula for 1I3m S
the rectangle. Sm
A= bh g ' n

Step 2. Identify the lengths required for the formula.

The height is given as 5 m, but the base is not givén. Label the base b. The
length of the base can be found by using the Pythagorean theorem.

(@P + (b =(c)?
52+ b2 =132
25+ b% =169
b? =169-25 | S .
b =144
b =12
So, the base equals 12 meters.

Step 3. Substitute in formula.
A= (12m) (O m)

Step 4. Perform the computation to get the solution in terms of square units.

A= 60m?

P



Calculate distances, areas, and volumes

The surface area (SA) of a rectangular solid (e.g., a cardboard shoe box) can be found by using

the measurements for its length (L units), width (W units), and height (H units).

The surface area of a rectangular solid is the sum of the area of its six faces, each of whichis a
rectangle. Each of the top and bottom faces has the area LW, each of the front and back faces has

the area LH, and each of the faces on the left and right side has the
area HW. The formula for the surface area of a rectangular solid is:
SA = 2(LW) + 2(LH) + 2(HW).

LK

Lw

WH

"'ﬂﬂﬂ..'l-ﬂ-!- L RN K J

LH

WH

- — W
L ‘
To find the surface area of a rectangular selid, follow the steps below.

Step 1. Write the formula: SA = 2(LW) + 2(LH) + 2(HW).

Lw

Step 2.  Identify the lengths required for the formula. If necessary, convert those lengt-hsj to the

same unit of measure.

Step 3: Substitute the length, width, and height of the rectangular solid into the formula.

Step 4. Perform the computations. (The result will be in square units.)

Example

16. 'What is the surface area of a rectangular solid that is 5 feet long, 1 yard wide, and 4 feet high?

Step 1.  Write the formula: SA = 2(LWY) + 2(LH) + 2(HW).

Step 2. If necessary, convert the measurements to the same unit.

L=5ft. W=lyd=3f H=4ft

Step.3. Substitute the leagth; width, and height of the rectangular solid into the formula:

SA = 2(5 ft.)3 ft.) + 2(5 fr)4 fr.) + 2(4 ft)3 fu.}-

Step 4. Perform the computations. The result will be in square units.

SA=30ft2 + 40 ft? +24 ft.2 SA =94 ft.2

The surface area is 94 square feet.
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Calculate Volumes

Volume is the measure of the amount of space in a three-dimensional object. For example, a
swimming pool can hold a certain amount of water, or a box is able to hold a certain amount of
sand. The volume of a three-dimensional region is measured in terms of a basic unit of volume,
just as area is measured in terms of a unit of area. :

The fundamental unit of volume is a cube that measures one unit in length on each side. Any
unit of length can be used as the basis for measuring volume. Volume can be measured in cubic
centimeters, cubic meters, cubic inches, cubic feet, cubic meters, and so on. Thus, volume of a
solid object is the number of cubic units contained in it. The following are examples of com-
monly used cubic units: '

//://-
A A A 4

2cm

1cm

3cm

1cm 1em ~ 4cm

What is the volume of a rectangular solid measuring 4 cm by 3 cm by 2 cm?
The inside of a rectangular solid measuring 4 ¢cm by 3 cm by 2 cm can be divided into 24 cubes,”
each one centimeter on a side. The volume is 24 cm3. Note that the volume can be found by .

multiplying the length times the width times the height.

Volume qu_estions' will require the use of the following formulas:

Volume of a rectangular solid (prism)

V-":-LWH |

s .. . Volume of a cube

VeIWH=sXsXs=s>
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Volume of a right circular cylinder
r

h
Volume of a right circuiar cone
V=l
3
Volume of a sphere

To calculate the volume of a solid figure, follow these steps.
Step 1. Write the appropriate formula for the volume of the figure.

Step 2. Identify the lengths required for the formula. If necessary, convert those lengths to the
same unit of measure.

Step 3. Substitute the lengths for the variables.

Step 4. Perform the computation. (The resuit will be in cubic units.)
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00 T T S R RPN

Examples
17. Find the volume of a right circular cone having a height of 5 meters and a radius of 30
centimeters.

Step 1. Write the appropriate formula.
I
V= —nrh
3

Step 2. Identify the lengths required for the formula. Convert these lengths to the same
unit of measure. In this example, the lengths are converted to centimeters.

A=5m=500cm r=730cm
Step 3. Substitute the lengths for the variables in the formula.

V= %n(?a() cm)? (500 cm)

Step 4. Perform the computation to get the solution in terms of cubic units.

i 300

gn@(‘}Q cm?)(500 ¢m) = 7(300 cm?)(500 cm) = 150,0007 cm®

18. What is the volume of a rectangular solid having a length of 3 feet, width of 4 feet, and
height of 9 inches?

Step 1. 'Write the appropriate formula.
V=LWH

Step 2. Identify the lengths required for the formula. Convert these lengths to the same
unit of measure. In this example, all the measurements are changed to feet.

L=3fi Wedft, H=9in= 2,1t 34
1 12in. 4

Step 3. Substitute the lengths for the variables in the formula.

V=(31t) 4 ft) (% ft.) =

Step 4. Perform the computation to get the solution in terms of cubic units.

3,1/2 936
) - 3
V= (3f€)(4ft)( )m12ft (4 ] 2 ><I ft. = 1 ft3=9ft>




Skill IB2 Calculate distances, areas, and volumes

19. Find the volume of the sphere shown below.

-‘-"u.
[ ™

* 4yd

WA 3 N e Sy e B

Step I.  Write the appropriate formula.

V= Enr3

3

Step 2. Identify the lengths required for the formula. If necessary, convert those lengths
to the same unit of measure.

The diameter of the sphere is 4 yards. The radius of the sphere is half the diam-
eter, 2 yards.

Step 3. Substitute the lengths for the variables in the formula.

Ve %n(z yd.)?

Step 4. Perform the computation to get the solution in terms of cubic units.

4 4 4 8 32
V= —m(2vyd)P® = —n(8 yd.3 -_—(mxmjn d3= Zqgyd3
3 (2yd) 3 (8 yd.”) FXT Y 3 Y

Metric-to-metric conversions may be necessary to find the volumes of some geometric figures.

In the metric system, liters are used to measure the volume of liquids. The following chart is
helpful in making conversions when the volume is given in terms of liters:

Kiloliter Hectoliter Dekaliter Liter Deciliter  Centiliter  Milliliter
(kL) (hL) (daL) (L) (dL) (cL) (mlL.)

1000 L 100 L 0L 1L AL 01 L 001 L

Cubic meters, cubic decimeters, and cubic centimeters are commonly used metric units when
measuring the volume of solid or gaseous materials.
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The liquid contained in one liter fits exactly into a cube that is 10 centimeters on a side.

Therefore, 1L =1000cm?
IL=1dm?® [(1dm)*=(10cm)® = 1000 cm’]
1000L =1m%  [(1m)® =(10dm)? = 1000 dm?]
Examples

20. What is the volume in liters of a 950-milliliter bottle?

Use the chart to change milliliters to liters.
950mL =950, L = 095L

21. What is the volume in cubic centimeters of a 23.8-liter container?

Because this conversion involves two different units of measure, the chart cannot
be used. Therefore, refer to the conversion factors above.

238 L 1000 cm?
1 1L

= 23,800 cm?

22. What is the volume in cubic meters of a 455-liter container?

Use the conversion factor to change liters to cubic meters.

455L 1m® _ 455
1 1000 L 1000

m3 = 0.455 m?

23. If abox is 8 centimeters long, 6 centimeters wide, and 5 centimeters high, how many
milliliters will it hold?

Step 1. 'Write the appropriate formula.
V=LWH

Step 2. Identify the lengths for the formula. In this example, no conversion is necessary.
L=8cm W=6cm H=5cm

Step 3. Substitute the lengths for the variables in the formula.
V= (8 cm)(6 cm)(5 cm)

Step 4. Perform the computation to get the solution in terms of cubic units.

V=8X6X5=240cm?

Because, 1 cm® = 1 mL, 240 cm® = 240 ml..
W
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SOLVE WORD PROBLEMS INVOLVING GEOMETRIC FIGURES

Some word problems require the use of perimeter, area, and volume formulas (see the unit on
Skill IB2 on pages 89-106). English-to-English or metric-to-metric conversions may be neces-
sary to solve these word problems (see conversions on page 78 and page 89).

To solve real-world problems involving perimeters, areas, and volumes, use the following the
steps:

Step 1. Read the problem carefully. Draw a diagram of the geometric figure described. Label
the geometric figure with the measurements given in the problem. Make sure the units

are equivalent.

Step 2. Determine whether the problem involves perimeter, area, or volume. Write the appro-
priate formula.

Step 3. Substitute the values given into the formula and compute.

Step 4. Reread the problem to identify the solution being sought. Perform any additional
computation needed to find the solution. '

Step 5. Check the answer to be sure it is reasonable.

Examples

1.  What will be the cost of carpeting a rectangular office that measures 12 feet by 15 feet if
the carpet costs $12.50 per square yard?

Step 1. Read the problem carefully. Draw a diagram of the rectangle described. Label
the diagram with the measurements given in the problem.

12 ft.

15 1¢.




Skill IVB1 Solve word problems involving geometric figures

Step 2. Determine whether the problem involves perimeter, area, or volume. Write the
appropriate formula.

The problem involves the area of the office floor, which is in the shape of a
rectangle. The area formula for a rectangle is A = bh.

Step 3. Substitute the values given into the formula and compute.
A = bh = (15 ft.)(12 ft.) = 180 ft.2

Step 4. Reread the problem to identify the solution being sought.

What will be the cost of carpeting a rectangular office that measures 12 feet by 15
feet if the carpet costs $12.50 per square yard?

Perform the additional computation needed to find the solution.

The price of carpet is given in terms of square yards, so 180 ft.2 must be con-
verted to square yards. First, a conversion factor must be determined.

lyd =3t
(1 yd.)(1 yd.) =3 ft.)(3 ft.)
1yd? =9ft?

20
11802 1yd? 20
X = —
,9; ft2 1

The carpet costs $12.50 per square yard; thus, the cost of carpeting the office
described is $12.50 X 20 = $250.00.

Hence, yd.2 =20 yd.2.

Step 5. Check the answer to be sure it is reasonable.

Based on the information given, this is a reasonable amount to pay to carpet the
office.

2. The outside dimensions of a picture frame are 2 feet by 30 inches. If the inside dimensions

are 1 % feet by 27 inches, what is the area of the frame?
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Step 1. Read the problem carefully. Draw a diagram of the geometric figure described.
Label the diagram with the measurements given in the problem.

Convert all measurements to the same unit. In this example, all measurements are
changed to inches.

2g = 20 12 ogin
11
3 r
A (723 PSP
4 4 A Ut
< 30 in. P

' Reminder: The shaded area
is the area requested.

>

B

Step 2. Determine whether the problem involves perimeter, area, or volume. Write the
appropriate formula.

The problem asks for the area of the frame. This area, A,, can be calculated by
subtracting the area A, of the inner rectangle (21 in. by 27 in.) from the area 4, of
the outer rectangle (24 in. by 30 in.).

Step 3. Substitute the values given into the formula and compute.
Ay = (24 )30 in.) ~ (21 in.)(27 in.)
=720 in2 - 567 in.2
=153 in.2




Skill IVB1 Solve word problems involving geometric figures

Step 4.

Step 5.

Reread the problem to identify the solution being sought,

Rereading the questions reveals that the solution is the area of the frame.
Perform any additional computation needed to find the solution.

No further calculations are necessary.

Check the answer to be sure it is reasonable.

The solution is reasonable, is smaller than the area of the largest rectangle, and is
expressed in square units.

A rectangular aquarium measures 12 inches by 24 inches by 30 inches. The owner of Pat’s
Pet Paradise recommends that, in order to avoid overcrowding, there should be no more
than 4 angelfish per cubic foot of the aquarium space. What is the maximum number of
angelfish that this aquarium could hold without overcrowding?

Step 1.

Step 2.

Step 3.

Read the problem carefully. Draw a diagram of the rectangle described. Label
the geometric figure with the measurements given in the problem. Make sure the
units are equivalent.

12 in.

[ LEE N N

24 in.

Determine whether the problem involves perimeter, area, or volume. Write the
appropriate formula.

The problem involves the volume of the fish tank that is in the shape of a rectan-
gular solid whose volume is given by the formula V=LWH.

Substitute the values given into the formula and compute.

V= (12 in.)(24 in.)(30 in.) = 8640 in.?
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Step 4. . Reread the problem to identify the solution being sought.

What is the maximum number of angelfish that this aguarium could hold without
“overcrowding? : '

Perform any additional comput'ation needed to find the solution.

To avoid overcrowding, there should be no more than 4 angelfish per cubic foot
of aquarium. The aquarium has a capacity of 8640 in.3, which now needs to be
converted to cubic feet. A conversion factor must be found.

1ft. =12in.
(1 ft)(1 ft)(1 ft) = (12 in)(12 in)(12 in.)
1.3 =1728 in.2

Now the conversion can be done.

8640 in>  1ft° _ 8640

= ft3=5ft?
1 1728 in.® 1728

There can be 4 angelfish per cubic foot and the aquarium has a 5 cubic foot
capacity; hence, the aquarium can sustain 4 X 5 = 20 angelfish.

Step 5. Check the answer to be sure it is reasonable.

This is a reasonable answer.
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IDENTIFY FORMULAS FOR MEASURING GEOMETRIC FIGURES

In this section, each problem asks for the correct formula for calculating specific measures of a
figure that is a composite of two or three simpler figures. The formulas for each composite
figure can be derived from the standard formulas for calculating perimeters or areas of the
simpler figures.

To solve these problems, use the following steps:

Step 1. Read the problem and study the diagram given to determine which two- or three-
dimensional figures are used in its composition.

Step 2. Write the formulas necessary to find the required measure of the individual figures.

Step 3. Use the diagram to find the values for the variables in the formula. Use geometric
properties to find any missing values. Substitute these values into the correct formula.

Step 4. Find the sum and/or difference of the areas or volumes.

Examples

1.  The figure below shows a regular hexagon. Determine the formula for computing the total
area of the hexagon.
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Step 1. Read the problem and study the diagram given to determine which two- or three-
dimensional figures are used in its composition.

This regular hexagon consists of 6 triangles
that are equal in area to the one shown.

Step 2. Write the formulas necessary to find the required measure of the individual
figures.

The formula for the area of the triangle is A = %bh.

Step 3. Use the diagram to find the values for the variables in the formula. Use geometric
properties to find any missing values. Substitute these values into the correct
formula.

The values given in the diagram are the same as those used in the formula.
Step 4. Find the sum and/or difference of the areas or volumes.

Since there are 6 triangles, the total area is given by

1

A= =bh+ }wbh + l~th + —l—bh + lbh + ibh = 6(—1—th = 3bh.
2 2 2 2 2 2 2
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Identify formulas for measuring geometric figures

2. The figure below shows the circles that form the top and bottom of a right circular cylinder
and the rectangle that bends around to form the cylinder’s “sides.” Determine the formula
needed for calculating the total surface area (SA) of a right circular cylinder.

Step 1.

Step 2.

Step 3.

Read the problem and study the illustration given to determine which two- or
three-dimensional figures are used in its composition.

Two circles and a rectangle are used in the composition of this figure.

Write the formulas necessary to find the required measure of the two- or three-
dimensional figures.

The area of a circle is given by the formula A = 72,

The area of a rectangle is given by the formula A = bh.

Use the diagram to find the values for the variables in the formula. Use geometric

properties to find any missing values. Substitute these values into the correct
formula.

If the radius of each circle is r, the formula for the area of each circle is A = 7w 2.

The rectangle bends around the circles to form the side of the cylinder. So the
base of the rectangle is the same as the circumference of (distance around) the
circle. The height of the rectangle is the same as the height of the cylinder.

The formula for the circumference of a circle is C = 21tr.

Therefore, the formula for the area of the rectangle is A = bh = (2nr)(h) = 27mrh.
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Step 4. Find the sum and/or difference of the areas or volumes.

‘Cylinder’s surface area = Area of the circles + Area of the rectangle
A =72 + 7’ + 2rrh
A =21 4 27k = 20(r + B)

3.  The figure below consists of a rectangle, semicircle, and triangle. Determine the formula
for finding the area of the shaded region.

L

Step 1. Read the problem and study the diagram given to determine which two- or three-
dimensional figures are used in its composition.

The problem states that the figure consists of a rectangle with a triangle cut from
one end and a semicircle attached to the other end.

Step 2. Write the formulas necessary to find the required measure of the individual
figures.

Area of a semicircle (A)) = %(nr?-)
Area of a rectangle (A,) = bh

Area of a triangle (A;) = %bh

Step 3. Use the diagram to find the values of the variables in the formula. Use geometric
properties to find any missing values, Substitute these values into the correct
formula.

| 2
The radius of the semicircle is %W. Hence, A, = %:rur2 = %n(% W) = —énwz.

The base of the rectangle is L and the height is W. Hence, A, = bh=LW.

The base of the triangle is W and the height is K. Hence, Ay= %bh = %WK.
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Step 4.

Find the sum and/or difference of the areas or volumes.

Area of the diagram = Area of the semicircie + Area of the rectangle — Area of the
triangle

Area = énWZ + LW - %WK

4,  The figure below consists of a square surrounded by semicircles. Determine the formula
for finding the perimeter of the following figure.

Step 1.

Step 2.

Step 3.

X
Read the problem and study the diagram given to determine which two- or three-
dimensional figures are used in its composition.

The problem states that the figure consists of 4 semicircles and a square.

Write the formulas necessary to find the required measure of the individual
figures.

Since the perimeter is requested, the square is not needed. The perimeter of the

semicircle is given by half the circumference of a circle or %(an) = TEr.

Use the diagram to find the values of the variables in the formula. Use geometric
properties to find any missing values. Substitute these values into the correct
formula.

The value of the radius is é«x.

The perimeter of a semicircle = nr = Ic(% x) = %nx



SN2 Identify formulas for measuring geometric figures

Step 4. Find the sum and/or difference of the areas or volumes.

There are 4 semicircles on the outside of the square, so the perimeter of the

diagram is given by P = inx + lnx + lnx + l'ft:x = 4{~1—mc) = 2RX.
2 2 2 2 2
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INFER FORMULAS FOR MEASURING GEOMETRIC FIGURES

In this section the problems present two to four figures that illustrate the calculation of certain
geometric measurements and then ask you to apply the information to measure another similar
figure.

To solve problems requiring a generalization, use the following steps:

Step 1. Read the problem carefully and identify the specific measurement being sought. L.ook
at the diagrams to determine what information is given.

Step 2. Organize the information in a chart leaving a blank for the needed information.
Step 3. Look for a pattern in the chart.
Step 4. Fill in the missing information.

Reminder: The answers to some of these problems may be calculated from a formula. How-
ever, most of the problems involve infrequently used formulas.

Examples

1. Study the given information. For each figure, S represents the sum of the measures of the
interior angles.

3 sides = 4 sides ~» 6 sides =
[ triangle 2 triangles 4 triangles
§=180° S =360° S =720°

Calculate S, the sum of the measures of the interior angles of an eight-sided convex
polygon.
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Skill IBL_

Step 1. Read the problem carefully and identify the specific measurement being sought.
Look at the diagrams to determine what information is given.

The question asks for the sum of the measures of the interior angles. The diagram
gives the number of sides, the number or triangles that are formed by the diago-
nals from a corner of each convex polygon, and the sum. of the measures of the
interior angles.

Step 2. Organize the information in a chart leaving a blank for the needed information.

No. of Sides No. of Triangles  Sum of Interior Angles

3 1 180°
4 2 360°
6 4 720°
8 2. 2

Step 3. Look for a pattern in the chart,

What is a pattern involving addition, subtraction, multiplication, or division?

No. of Sides No. of Triangles Sum of Interior Angles -

J-2= 1 X180°= 180°
4-2= 2X180° = 360°
6-2= 4X180° = 720°

Step 4. Fill in the missing information.

8§-2= O X180°= 1080°

Note: There is a formula that states the sum of the interior angles of a convex polygon =
(n—2) X 180°, where n = the number of sides. For an eight-sided convex polygon,
(8 —2) X 180° = 1080°.
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2. Study the information given with the regular hexagons.

Area = 63 Area =243 Area = 54+/3

Calculate the area of a regular hexagon in which each side equals 8.

2
Reminder: The formula for finding the area of a regular hexagonis A = 6(%) 3, where

s = the length of the side.

Step 1. Read the problem carefully and identify the specific measurement being sought.
Look at the diagrams to determine what information is given.

The question asks for the area. The diagram shows six-sided figures with the
length of the sides given.

Step 2. Organize the information in a chart leaving a blank for the needed information.
Length of Side Area of Regular Hexagon

63
2443
54+/3

2

o s O

(.
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Step 3. Look for a pattern in the chart.

What is a pattern involving addition, subtraction, multiplication, or division?

Length of Side

Formula

) V3 = 6(1)%3

wlw

HES

A

Il

) V3 = 6(2)*3

[ SR

A

6

Ao
{5
(

NIO\

) V3 = 6(3)°\3

>
i

Step 4. Fill in the missing information.

Length of Side

Formula

A= 6(%)245 = 6(4)2\3

Area of Regular Hexagon

63

244/3

54+/3

Area of Regular Hexagon

963
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IDENTIFY RELATIONSHIPS BETWEEN ANGLE MEASURES

Three basic terms of geometry are point, line, and plane.
A point is a geometric object that has no length, width, or height. A point is symbolized by a dot.

A line is determined by two distinct points and extends indefinitely in both directions. The line

below contains points A and B and is represented by ﬁ?

iy e g
A B

A plane is a flat surface that extends indefinitely in all directions.

When lines or line segments lie in the same plane, certain relationships exist.

Two lines or line segments can exist in the same plane in the following ways.

e} & el Two lines in the same plane that never intersect are
A B parallel lines (11). Two parallel lines are always
exactly the same distance apart.
~a ® ®
X Y ﬁ Il ??

If two lines in the same plane are not parallel, they intersect to form angles. One unit of measure
used to describe the size of an angle is the degree. The symbol for degrees is a small raised

circle, °. One degree (1°) is gmé«a of a circle. The measure of an angle, written m £, is the

number of degrees between the two sides of an angle. Two angles having the same measure are
congruent angles. Congruence is denoted by the symbol =.

Two lines that intersect form vertical angles.

Z1and £2 are vertical angles.

£3 and Z4 are vertical angles.
Vertical angles have equal measures.

msl=mo?2
mL3=mod

Two angles that share a common side are adjacent angles. Pairs of adjacent angles are £1 and
23 A3 and £2;, £2and Z4;and £1 and £4.




sure. Two lines that form congruent adjacent angles

f Congruent angles are angles that have the same mea-
R when they intersect are perpendicular lines (1).

RS L MN.
- When lines or line segments are perpendicular, the
B s P angles formed are right angles (30°). The symbol for a
M N right angle is a small square drawn at the point of inter-

) .
;. section.

If the sum of the measures of two angles (m La + m £b)
is 90°, then they are complementary angles. A right
angle is formed by two adjacent complementary angles.

b
a
o
If the sum of the measures of two angles (m Za + m £b)
is 180°, then they are supplementary angles. A straight
line (angle) is formed by two adjacent supplementary
angles.
b a
e fin
Examples

1.  Giventhat AB L BC, what is true for angle 1 and angle 27

ZABC is aright angle. B (.:
mLl+mLl=mLABC

mLl+mL2 =90°
£ 1 and 22 are complementary.

Caution: There is not enough information to conclude that m £1 = m £2.
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Identify relationships between angle measures

2.

A. ‘Which angles are supplements of £g?

B. If m £f=150°, complete the following:

meLg=

moh=

mej=

C. Which angles have the same measure as Z¢?

Using this diagram, answer the following questions.

.

Explanation:
Relationship
A. Zfis asupplement of Zg.

Zjis a supplement of Zg.

Relationship

B. mZf+msg=180°
50°+mLg =180°
mLg =180°

mZg =130°
mLh=mdg

moh = 130°
msj=mLf

mZj =50°
Relationship
C. mslc=mod

mec+mdb =180°
90° +m.Lb =180°

50°

mZb =180° - 90°

m.Lb =90°
mib =moc

mee=moib
mLb=msc
moie =mzc

Reason
mZf+msg=180° (form straight line)
mZLj+mg=180° (form straight line)

Reason
Zfand Zg are supplementary angles.
mZLf=50°
Subtract 50°.

Zhand Zg are vertical angles.
mLg=130°

Zjand £f are vertical angles.
m Zf=50° '

Reason
Zcand Zd are vertical angles.

Zc and £ b are supplementary angles.
mc=90°
Subtract 90°.

mL e =90°

Zband Le are vertical angles.
relationship established previously
substitution
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3. Given Line L., in the diagram below, which of the following statements is true?

135°
4 2 > L,
y Z
A. z=135°
B. x=55°
C. x=45°
D. y and z are complementary angles.
Explanation:
A. Incorrect. There is no relationship between angles to verify that z = 135°.
B. Incorrect. x is a supplement to the 135° angle. But, if x = 55°, then
55° + 135° = 190°, not 180°,
C. Correct. x is a supplement to the 135° angle. 45° + 135° = 180°
D. Incorrect. y + z = 180°, which means they are supplementary angles and

not complementary angles.
Other relationships hold when three lines or line segments lie in the same plane.
A triangle is a closed, three-sided figure having three angles.

Note: Congruent angles will be denoted by arcs.
Congruent sides (sides of equal measure) will be denoted by slashes.

The sum of three angles of a triangle is equal to 180°.

mLx+mLy+mLz=180°

C Two sides of a triangle have equal length if and only
if the angles opposite those sides have equal
measure.

HAC=BC then mZl=mL2.
A B IfmZl=mL2, then AC = BC.
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A triangle has three sides of equal length if and only if it
has three equal angles (60°).

Examples

4. Study the given diagram and determine the value of x. In AABC, x is the measure of
ZBAC. (The measure of angle ABC is represented by y.)

Explanation:
Relationship Reason
y = 55° vertical angle
z=060° supplementary angle
x+y+z=180° The sum of the measures of the angles of a triangle is 180°.
X+ 55° 4+ 60° = 180° substitution
x = 65° Subtract 55° and 60° from 180°.

5. In AABC, AB= AC, which of the following statements is true for the figure shown? (The
measure of angle ABC is represented by x.)

A y=x
B. ZABC and £ACB are supplementary angles.
C. AC=BC




Skill I1B1 _Identify relationships between angle measures

Explanation:
Relationship Reason
z =45° vertical angle
X =z angles opposite congruent sides are congruent
x+y+z=180° The sum of the measures of the angles of a
triangle is 180°.
45° +y + 45° = 180° ~ substitution
y = 180° - 90° Subtract 90° from each side.
y = 90°

A. Incorrect. y=90° and x = 45°,

B. Incorrect. LABC = £ACB =45°. Hence, the two angles are comple-
mentary, not supplementary.

C. Incorrect. y=90° and x = 45°. If these angles are not congruent, their
opposite sides are not congruent.

D. Correct. y=90°. Hence, AC L AB.
6. Given the diagram below, which of the following statements is true?
r
5 5

mLr=T10°

Ztand Zv are vertical angles,
mLx=120°

o aw »

Zrand Zw are complementary angles.




Skill IIB1 Identify relationships between angle measures

Explanation:

The sides of the given triangle are of equal length.
Therefore, m Lr=m Lt=mLw = 60°

A Incorrect. - mZr=60° not 70°

B. Incorrect. Ztand Ly are adjacent angles, not vertical angles.

C. Correct. mLw+mLx=180° and m Zw = 60°
By substitution, 60° + m Zx = 180°. Thus, m £Lx = 120°

D. Incorrect. mlr=miw=60°
Hence, m £Lr+ m 2w = 120°, not 90°.

A transversal is a line that intersects two other lines. Special angle relationships are true when
two parallel lines are cut by a transversal.

/ L, and L, are parallel lines.
e / p— L, L,isthe transversal.

Ls

Corresponding angles have equal measure. In this diagram, corresponding angles are:

Z1land £5 msLl=mLS

1/2 _ Z2and £6 mL2=ms6

< 374 - £3and T mZ3=mLT
5/ Z4and L8 mLid=mdL8

128
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Skill 1IB1 Identify relationships between angle measures

Angles that are on opposite sides of the transversal (alternate) between the two parallel lines
(interior) are alternate interior angles. Alternate interior angles have equal measure.

g /  >» = | /
— S VAR
Y '

MmL3=mL6 moid=mss

Angles that are on opposite sides of the transversal (alternate) and are outside the parallel lines
(exterior) are alternate exterior angles. Alternate exterior angles have equal measure.

S 4
mLl=ms8 mL2=msT
Examples
7. In the diagram below, lines L, and L, are parallel.

L

t\u\ - !

- AL B L,
y\(

A. Name all angles having the same measure as £r.

B. Name all angles having the same measure as £x.

C. Given that m £ r = 32°, find the measure of all the other angles.




Skill IIB1 Identify relationships between angle measures

Explanation:

Relationship
A mLr=mZlu

mLr=mow

mLr=msz

B. mLx=mxcy
mLx=mzos
moisx=mcot

C. mZLs=180°~32° = 148°

mLit=148°
msu=32°
mdw=32°
msLx=148°
mZy = 148°
mLz=32°

Reason

vertical angles
corresponding angles
alternate exterior angles

vertical angles
corresponding angles
alternate interior angles

supplementary angles
Zs and £t are vertical angles.
Zrand Zu are vertical angles,

Zu and Zw are alternate interior angles.

Ztand Zx are alternate interior angles.
Zx and Ly are vertical angles.
Zw and Zz are vertical angles.

Note: Other reasons could be used to obtain solutions.

8. Given that AB Hl DC and AD Il BC, find the values of w, x, y, and z. (The measure of

angle BAC is represented by x.)

Explanation:

Uﬁﬂ A Relationship - Reason
ﬁ\% x =70° alternate interior angles

z =30° alternate interior angles

30°+70° +w = 180° The sum of the measures of the angles of
a triangle is 180°.
w = 180° -~ 100° Subtract 100° from each side.
w = 80°

A similar argument can be made to show y = 80°,
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Skill IIB1 Identify relationships between angle measures

9. Giventhat AE || BD and CE L AE, which of the following statements is true for the
figure shown? (The measure of EAB is represented by v.)

< u
A. x=55° - : W&Rﬁ»
B. BD = CD |
C. ZEAB and ZDBC are supplementary angles. |
D ou=y
Explanation:
Relationship Reason
Zu =90° CE L AE
Lz =90° £z and Zu are corresponding angles.
Lw =90° L+ Lw = 180°
90° + Lw = 180°
Zw = 180° - 90° = 90°
Lx =45° 135° + £x = 180°
Zx = 180° - 135° = 45°
Ly =45° Zx and Zv are corresponding angles.
Ly =45° The sum of the measures of the angles of a triangle
is 180°.
A. Incorrect. x = 45° not 55°.
B. Correct. x =y =45°, Because the angles opposite BD and CD are

congruent, BD and CD are also congruent.

C. Incorrect. ZEAB = 45° and £ DBC =45°, Hence, these angles are
complementary, not supplementary.

D. Incorrect. u=90%and y = 45°.




Skill [B1

A parallelogram is a four-sided polygon that

has two pairs of parallel sides.

Its opposite angles have the same measure.

moLl=mL4
moL3=mL2

Its adjacent angles are supplementary.

msl+mdsL2=180°
mL2+mL4=180°
mL4+mL3 = 180°
meL3+mLl = 180°

Exampie

10. Given parallelogram ABCD, which of the following statements is true?

Ientijj’ relationships between angle measures

{The measure of angle ABC is represented by z.)

B

C

Z ¥

55° X

>
e

z=Yy

z=125°
x = 55°

TOwp

Explanation:

Relationship

y = 55°
7+ 55% = 180°
z=x = 125°

A. Incorrect.
B. Incorrect.
C. Correct.
D. Incorrect.

x and z are supplementary.

Reason

£ C is opposite ZA.

ZB and £A are adjacent angles. Hence, z = 125°.
ZB and £ D are opposite angles.

z=125° and y=55°
x+2z=125°+125°=250° NOT 180°

z= 125°
x= 125°



Skill B2 Identify names of plane figures given their properties

IDENTIFY NAMES OF PLANE FIGURES GIVEN THEIR PROPERTIES
This skill requires the knowledge of basic facts about types of angles, triangles, and quadrilater-
als, Recall the following angle pairs: vertical, supplementary, complementary, alternate interior,

alternate exterior, and corresponding.

Angles may be classified according to their measure.

An acute angle is an angle of measure greater than

- 0° and less than 90°.
- A right angle is an angle of measure 90°.
- An obtuse angle is an angle of measure greater than
90° and less than 180°.
g Lo -

A straight angle is an angle of measure 180°.

Triangles may be classified by the measures of their angles.

/\ An acute triangle has three acute angles.

A right triangle has one right angle.

/\ An obtuse triangle has one obtuse angle.




Skill 11B2 Identify names of plane figures given their propertiék |

Triangles may also be classified according to the length of their sides.

60° An equilateral triangle has three sides of equal length,
and all angles measure 60°. - -

60° 1 60°

An isosceles triangle has two congruent sides and the
angles opposite these sides are of equal measure.

‘4 A scalene triangle has three sides of unequal length.

Quadrilaterals (four-sided figures) are classified by distinguishing characteristics, also.

/ A trapezoid has one pair of parallel sides.

A parallelogram has two pairs of parallel sides. Opposite
/ sides are equal in length. Opposite angles are equal in

measure. Diagonals bisect each other.

A rhombus is a parallelogram with all sides congruent.
Diagonals are perpendicular to each other.

TN,



SKilMIB2 __Identify names of plane figures given their properties

A square is a parallelogram with all sides equal in length
1 T and four right angles (90°). Diagonals are perpendicular
and equal in length.

A rectangle is a parallelogram with four right angles.
Opposite sides are equal in length. Diagonals are equal in
length.

1

Examples

1.  What type of triangle is AABC?
A B

C

First, find the measure of the third angle.
70° +40° + m LABC = 180° Measures of angles of a triangle sum to 180°.
110° + m LABC = 180°
mZABC = 180° — 110°
mZLABC =70°

AABC is acute because the three angles are all less than 90°.

AABC is isosceles because the two base angles of equal measure infer that the
two sides opposite them are of equal length.

. 15



Skill 11B2 Identify names of plane figures given their properties

2. Which of the following pairs of angles are complementary? A

3 and 4
1 and 4
6 and 3
1and 5

oOWp

Explanation:

A. Incorrect. mL3=90° som.L3 +m.24 is more than 90°.

B. Incorrect. mZ1 =m /4 since they are vertical angles. There is not
enough information to determine whether or not these angles
are complementary.

C. Incorrect. m L3 =90°
m£6 =m£3 because they are vertical angles.

So,mZL6+mL3 =180°.
Hence, they are supplementary, NOT complementary.

D. Correct. mLl+md2 =90°
m 22 =m £5 because they are vertical angles.
So,mZLl +mZL5 =90°

3.  Select the geometric figure that possesses all of the following characteristics.

i. quadrilateral
ii. opposite sides are parallel
iii. diagonals are not equal

ot

rhombus
trapezoid
square

rectangle

oNwp

Explanation:

A. Correct. The solution is rhombus.

B. Incorrect. A trapezoid has only one pair of parallel sides.
C. Incorrect. Squares have diagonals of equal length.

D. Incorrect. Rectangles have diagonals of equal length.

W
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RECOGNIZE SIMILAR TRIANGLES AND THEIR PROPERTIES

In similar triangles, the measures of corresponding angles are equal, and the lengths of corre-
sponding sides are in proportion.

The following triangles are similar.

F

Corresponding angles are angles that have Corresponding sides are the sides directly
the same measure. In the diagram above, across from corresponding angles.
£A corresponds to £D BC corresponds to EF

£ B corresponds to LE

AC corresponds to DF
£C corresponds to £F

AB cortesponds to DE
When naming similar triangles it is neces-
sary to put congruent angles in correspond- Corresponding sides are proportional, thus:

ing positions. BC AC BC AB AC _AB.

EF DF EF DE DF DE’

For example, AABC is similar to ADEF.

The notation for similarity is BC _EF BC_EF AC_DF
AABC~ ADEF. AC DF AB DE’ AB DE

Reminder: Congruent angles are often marked by arcs, and proportional sides are often labeled
with slashes. AB represents the side joining A to B, while AB represents the length of that side.

Another way to match corresponding sides is by using the notation for similar triangles obtained
after matching corresponding angles.

AABC~ ADEF  AB is matched with DE.
AABC~ ADEF  BC is matched with EF.

AABC~ ADEF  AC is matched with DF .
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Skill 1IB3 Recognize similar triangles and their properties

PR IR R SR LR SRR
Examples

1. Refer to the figure below. (The measure of angle A is represented by x.)

A

Complete each statement:

A x=_2
9
B. g I e
AD AB
2
c BC_?
BE ?
Explanation:

For clarity, the triangles can be separated and redrawn.

A

The angle at D is congruent to the angle at E, and the angle at B is congruent to
the angle at B. Thus, the angle at A is congruent to the angle at C, because in
either case, the angle is the one that when combined with the other two makes a
total of 180°.

Hence, AABD ~ ACBE.

A. xis the measure of the angle at A on the large triangle. A corresponds to C on
the small triangle. Therefore, x =y,

B. The use of notation for similar triangles reveals that AB corresponds to CB
(AABD ~ ACBE).
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Skill IIB3 Recognize similar triangles and their properties

C. The use of notation for similar triangles reveals that BC is matched with BA
(AABD ~ A CBE) and BE is matched with BD (AABD ~ A CBE).

Therefore, gg = w%i
BE BD

2. Which of the statements is true for the pictured triangles?
(The measure of angle A is represented by z.)

A z#w
B. x=30°
C. AC=6
cE_cB
CA CD
Explanation:

ZCDE = £ABC because they both measure 30°. £ZDCE = ZACB because
they are vertical angles. Hence, ZCAB = ZCED.

Therefore, AECD ~ AACB.

A. Incorrect. ZCAB and ZDEC are corresponding angles. Hence, z = w.

B. Incorrect. There is not enough information given to determine the value
of x using geometric properties.

1



Skill I1IB3 Recognize similar triangles and their properties

C. Correct AC can be determined by setting up a proportion involving AC
and three other known lengths of sides.

AECD~ AACB AC having length AC corresponds to
EC having length 4.

AECD~ A ACB AB having length 7.5 corresponds to
DE having length 5.

AC _AB _AC 75
= —>

Thus, = =
EC DE 4 5

Cross multiply. 5(AC)=30

Divide by 5. AC=6

D. Incorrect. CE corresponds with CA (AECD ~ AACB), and NOT with
CB.

3. Study figures A, B, C, and D. Select the figure in which all triangles are similar.

A.

1.4 14

1‘4
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Skill TIB3 Recognize similar triangles and their properties

Explanation:
A. Incorrect. Solve for the remaining angles.
60° 3 __ 60°
5 5
60°
The first two triangles are similar, but the third one is not.
. L 1.4 19

B. Incorrect Ratios of lengths of corresponding sides reveal that = # 12

The triangles are not similar, since ratios of corresponding side

lengths are not equal.
C. Incorrect. When the triangles are separated, they share a common vertex

angle. The outside triangle does not share the third angle.

A

D. Correct. The vertical angles are congruent and the two marked angles
are congruent. Hence, the third angles are congruent.
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GEOMETRY &
MEASUREMENT
PRACTICE PROBLEMS

SKILLS PROBLEMS
IB1  Round measurements 1-2
IVB2  Solve word problems involving the Pythagorean theorem 3-4
1IB4  Identify appropriate units of measure 5-8
IB2 Calculate distances, areas, and volumes 9--20
IVB1  Solve word problems involving geometric figures 21-24
IIIB2  Identify formulas for measuring geometric figures 25-27
IIIB1  Infer formulas for measuring geometric figures 28-29
IIB1  Identify relationships between angle measures 30-31
I1IB2  Identify names of plane figures given their properties 32-34
IIB3  Recognize similar triangles and their properties 35-36
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ROUND MEASUREMENTS

Geomeiry & Measurement Practice Problems

~ Skill IB1

1. Round the measure 27.58 centimeters
to the nearest centimeter. .

A. 27 centimeters
B. 27.6 centimeters
C. 28 centimeters
D. 276 centimeters

2. Round the measurement of the i@ng’ch

" of the paper clip to the neares,t--i-— inch,

|_Iit|lI[il[Ill!l|l!ili!ltli§!il!|

0 1 2
Inches

A 1 -1~ inches
4
B. 1 —g— inches

C. 1 E inches
4

D. 2inches
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Geometry & Measurement Practice Problems

_ SkilllvB2.

SOLVE WORD PROBLEMS INVOLVING fHE PYTHAGOR&AN THEOREM

3.

A tent is being set up for a group of -
people. A 12-foot pole is to be placed
in the center. Four pieces of heavy-
duty rope are to be attached to the top
of the center pole and also attached to
points on the ground that are 9 feet

from the base of the pole. What is the -

total length of the four pieces of rope?

15 feet
45 feet
50 feet
60 feet

oQw

145

4.

The owner of a rectangular piece of
land 12 yards in length and 9 yards in
width wants to divide it into two parts.
He plans to join two opposite corners
with a fence as shown in the diagram
below. The cost of the fence will be
approxirmately $40 per linear foot.
What is the estimated cost for the
fence needed by the owner?

D C
c}@
@ 9 yd.
A pya B
A. $1260
B. $1800
C. $2520
D. $27,000



IDENTIFY APPROPRIATE UNITS OF MEASURE

Geometry &

Measurement Practice Problems

Skill 11B4

the distance traveled in running around

a track? :

A. degrees

B. square meters
C. kilometers
D. cubic feet

146

5. Which of the following could be used 8. Which of the following would be used
to report the amount of carpet needed to report the measure of ZACB in the
to cover a bedroom floor? following figure? .
A. degrees - C
B. kilometers
C. square meters
D. cubic feet
A B
6. Which of the foHGW—ipg would NOT be -
used to describe the amount of liquid - A. meters
contained in a can? B. degrees
C. liters
A. centimeters D. square feet
B. gallons
C. liters
D. cubic feet
7. What measure could be used to report

et



CALCULATE DISTANCES, AREAS, AND VOLUMES

- SkillIB2.

e

147

9. What is the distance around a circular 11.  What is the area of a circular region
swimming pool that has a 9-foot whose diameter is 12 centimeters?
radius?

A. 12rm square centimeters
A. 8lx feet B. 24w square centimeters
B. 18z feet C. 36mn square centitmeters
C. 18rm square feet D. 144rn square centimeters
D. 16xn feet

10.  What is the distance around this 12.  What is the area of a square whose

polygon, in meters? side is 8 feet?
500 mm A. 32 feet
400 mm B. 32 square feet
350 mm C. 64 feet
D. 64 square feet
450 nm
950 mm
A. 2650 meters
B. 265 meters
C.  26.5 meters
D. 2.65 meters



 Geometry-& Measurement Practice Problems .

- Skill IB2

13.  What is the area of this figure, in 16.  What is the volume of a rectangular
square meters? solid that is 15 inches long, 10 inches
wide, and 5 inches high?
1w A. 750 cubic inches
10 m: B. 750 square inches
' C. 720 cubic inches
A. 12 square meters D. 550 square inches
B.  22.4 square meters
C. 260 square meters
D. 1200 square meters
14.  What is the area in square feet of a 17.  What is the volume of a right circular
triangle whose base is 18 feet ahd cylinder that has a radius of 6 inches
whose height is 20 inches?. - and is 8 inches high?
A. 15 square feet A." 92m cubic inches
B. 30squarefeet = ~B. 288n cubic inches
C. 180square feet ~ C. 288r square inches
D. 360 square feet D. - 368x cubic inches
15. What is the surface area of a rectangu- | 18.  What s the volume of a circular cone

la.r_ solid that is 15 inches long, 10
inches wide, and S inches high?

556 inches

550 square inches
750 square inches
750 cubic inches

gOwy

148

that has a radius of 12 inches and is 10
inches high? '

A. 1440w cubic inches
B. 480n square inches
C. 480m cubic inches
D. 400r cubic inches

TN



| Geomeiry & Measurement Practice Problems

19.

What is the volume of a sphere that
has a radius of 6 feet?

1447 square feet
144x cubic feet
2887 cubic feet
288r square feet

Uawp

20.

‘What is the volume in centiliters of a
5.25-1iter bottle?

A. 525 centiliters
B. 52.5 centiliters

'C. 525 centiliters

D. 5250 centiliters
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Geometry & Measurement Practice Problems

Skill IVB1.

SOLVE WORD PROBLEMS INVOLVING GEOMETR!C FIGURES

21.  Apatiois to be built of concrete. The 23. A rectangular flower bed measures
base of the patio is to be a slab of 5 feet by 54 inches. The outside
concrete 15 feet long by 12 feet wide dimensions of a path around the bed
by 6 inches thick. If one cubic yard of 1 _
concrete costs $39, how much will the are 7 2 feet by 81 inches.
concrete for the patio cost? What is the area of the path?

A $65 A. 29 square feet
B. $130 B. 317 square feet
C. $1560 C. 317.25 square feet
D. $3510 D. 3807 square inches
22. A fence that costs $6.50 per yard is to 24.  The trunk of a tree has a 1.2-meter

be placed around a rectangular yard
that is 90 feet by 120 feet. What is the
total cost of the fence?

A. $910
B. $1365
C. $2730
b. $7800

150

diameter. What is its circumference?

A. 0.36m square meters
B. 0.6r meters
C. 1.2n meters
D. 1.44x square meters



Geometr y & Measurement Practtce Problems

 SKill IIIB’? ;

IDENTIFY FORMULAS FOR MEASURING GEOMETRIC FIGURES

25.  The figure below shows a regular
pentagon.

Select the formula for computing the
total area of the pentagon.

A. Area=5bh

B. Area=2.5bh
C. Area=25h+b
D. Area=5(h+b)

26.  The figure below shows a water tank
in the shape of a cylinder with a
hemisphere on top. -

-
* e

N—

Select the formula for calculating the
volume of the tank.

A. gﬂnr?’ +Trih

2
B. "é-nrg’ +7rth

2 1
C. Znri+-nrh
3TCI‘ 37!:?’

D. 4nr +nrih
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Geometry & Measurement Practice Problems

-~ Skill IN[B2

27.

The figure below shows a rupning
track having the shape of a rectangle
with semicircles at each end.

2 )

3Ix:

Calculate the distance around the
track.

A, Ty + 6x

B. 1)+ 3x

C. 21y + 6x

D. 6x+ 4y +2my
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INFER FORMULAS FOR MEASURING GEOMETRIC FIGURES

28. - Study the given information. For each
-figure, S represents the shaded area
when a triangle is removed from a
square. :

 Side=8
S =32

Calculate S if the side of the square
is 10.

40
50
75
. 100

o0wp

29.  Study the information given in the
figures.

76°

60° 130°

45°

65° A

Calculate A, the exterior angle in the
bottom figure.

A. 65°
B. 110°
C. 115°
D. 135°
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' Geometry & Measurement Practice Problems S

- Skill 1IB1

IDENTIFY RELATIONSHIPS BETWEEN ANGLE MEASURES

30.

Given that AB || CD and BD L CD,
which of the following statements is
true for the figure shown? (The mea-

sure of angle ACD is represented by x.) -

A w=vy

B. ZEABand ZEBA are supplemen- -

tary angles. :

C. ZAEBand ZECD are comple-
mentary angles. ‘

D, z=x

31.

154

In AABC, AB = AC, which of the
following statements is true for the
figure shown? (The measure of angle
ABC is represented by x.)

A. AABC is equilateral.
B. z=y

C. £LABC and ZACB are supplemen-
‘tary angles..

D. ABLAC



Geomery & Measurement Practice Problems Skl B2

IDENTIFY NAMES OF PLANE FIGURES GIVEN THEIR PROPERTIES

Select the geometric _figuré; that

32. 34.  What type of triangle is AABC?
possesses all of the following , _
characteristics.

i. four-sided
. ii. adjacent sides equal and opposite
. sides parallel
iii: right angle
A. rectangle A
B. square : :
C. trapezoid A. right
~ D. rhombus B. equilateral
C. scalene
D. obtuse

33. Which of the’ fdi‘lowing pairs of angles
are vertical?>

— -

A Zand3
B. Sand 6
C. 3and 5
D. 2and 5
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Geometi 'y & Measm ement Practzce Problems

RECOGNIZE SIMILAR TR!ANGLES AND THEIR PROPERTIES

- Skill 11B3-

35. Which of the statements is true for the
pictured triangles? (The measure of
angle A is represented by x.)

36.  Study figures A, B, C, and D. Select
the letter in which all triangles are
similar.
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SKILLS

IB1
IVB2
11B4
1B2
IVB1
I11B2
HHIB1
1IB1
IIB2
IIB3

MEASUREMENT
PRACTICE |
EXPLANATIONS

Round measurements

Solve word problems involving the Pythagorean theorem
Identify appropriate units of measure

Calculate distances, areas, and volumes

Solve word problems involving geometric figures
Identify formulas for measuring geometric figures

Infer formulas for measuring geometric figures

Identify relationships between angle measures

Identify names of plane figures given their properties
Recognize similar triangles and their properties
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PROBLEMS

1-2
34
5-8
9-20
21-24
25-27
28-29
30-31
32-34
35-36



‘Géoji}zétryf&,'Méd;éizré;ﬁéﬁf'Pmétiﬁé"'Exﬁlamitibfz;s'f . SkillIB1

ROUND MEASUREMENTS -

1. Cis the correct resanse In A 27:58 wag mlmded to 27 when it is actually closer to 28.
In B, 27.6 was the result of rounding to the nearest tenth of a centimeter instead of the
nearest centimeter. - In D, the decimal point was misplaced. .

2. Cisthe correct responsé.' InA, the diagram was not read coﬁectly. In B, the answer was

not rounded to-the specified-unit of 1 inch. “In D, the answer wés not.rounded to the

specified unit of %r- inch.

 Geometry & Measurement Practice Explanations  Skill IVB2

SOLVE WORD PROBLEMS INVOLVING THE PYTHAGOREAN THEOREM

3. D isthe correct response. In A, only one of the lengths was found. In B, only three of the
lengths were found instead of four. In C, the estimation was incorrect and an error was
made in muitiplication.

4, B isthe correct response. InA, 12 and 9 were added and then divided by 2; the sum was
multiplied by 3 and then the product multiplied by $40. In C, 12 and 9 were added, the
sum multiplied by 3, and the product multiplied by $40. In D, the square of 9 and the
square of 12 were added. The sum was then multiplied by 3 and the product was multiplied

-by $40.

Geometry &'Measzirem-ent Practice Explanations -Skill IIB4

IDENTIFY APPROPRIATE UNITS OF MEASURE

5. Cis the correct response. Square meters are used to measure area. In A, degrees are used
to measure angles. In B, kilometers are used to measure distances. In D, cubicfeet are
used to measure volume.

6. A is the correct response. Centimeters are used to measure distance, NOT volume. In B,
gallons are used to measure volume. In C, liters are used to measure volume. In D, cubic
feet are used to measure volume.

w

158



| Geometry & Measurement Practice Explanations ———Skill IIB4-

7.  Cis the correct response. Kilometers are used to measure distance. In A, degrees are used
to measure angles. In B, square meters are used to measure area. In D, cubic feet are used
to measure volume. "

8.  Bis the correct response. Degrees are used to measure angles. In A, meters are used to
measure distance or length of line segments. In C, liters are used to measure capacity or
volume. In D, square feet are used to measure area.

Geometry & Measurement Practice Explanations ~ Skill IB2.

CALCULATE DISTANCES, AREAS, AND VOLUMES

9. B isthe correct response. In A, the formula for area was used to get the numerical value.
In C, an incorrect unit of measurement (square feet) was used with the correct numerical
value. In D, a computational error was made.

10. D is the correct response. In A, the sum of one side was obtained using the incorrect
measurement (mm). In B, the conversion was applied incorrectly and the decimal point
was not moved enough places. In C, the conversion was apphed incorrectly and the deci-

- mal point was not moved enough-places.

11. Cis the correct response. In A, the wrong formula was used. In B, the wrong formula was
used and the diameter, not the radius, was used. In D, the diameter, not the radius, was
used. '

12. D is the correct response. In A, the wrong formula was used and the Wrong unit was given.
In B, the wrong formula was used even though the correct unit was given. In C, the correct
formula was used but the incorrect unit was given.

13. A is the correct response. In B, the wrong' formula was used. In C, the wrong formula was
used and centimeters were not converted to meters. In D, the correct formula was used but
the conversion was not made.

_— 1
14. A is the correct response. In B, the b X k was not multiplied by -5 In C, the correct for-

mula was used but the inches were not converted to feet.  In D, the formula was used
incorrectly and the conversion was not made.
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15

16.
17.
18; .
19.

20,

B is the correct response. In A, the correct formula was used but the wrong units were
given. In'C, the wrong formula was used even though the correct units were used In D,
the wrong formula was used.

A is the correct response. In B, the correct formula was used but the wrong umits were

used. InC, a computational error was made. In D, the mcorrect formula was used ‘

B is the correct response. In A, the wrong formula was used. In C, the wrong units were
used. In D, the wrong formula was used. -~ ..

C is the correct resposise. In A, the wrong formula was used. In B, the wrong units were
used. In D, a computational error was made.

C is the correct response. In A, the wrong formula was used and the wrong units were
used. In B, the wrong formula was used. In D, the wrong units were used.

C is the correct response. In A, the wrong formula was used. In B, the wrong formula was
used. In D, the wrong formula was used.

Geometry & Measurement Practice Explanations Skill IVB1

SOLVE WORD PROBLEMS INVOLVING GEOMETRIC FIGURES

21.

22

23.

24.

B is the correct response. In A, the wrong formula was used. In C, 6 inches should have
been changed to yards, not feet. In D, the measurements should have been changed to

yards.

A is the correct response. In B, the wrong formula for the perimeter of a rectangle was
used (210 feet) and the units were not changed to yards. In C, the units were not changed
to yards. In D, the area was found instead of the perimeter.

D is the correct response. In A, estimating was incorrect. In B, estimating was incorrect.
In C, units were not converted to feet.

C is the correct response. In A, the area was found. In B, the wrong formula for circuiinfer-
ence was used. In D, the wrong formula was used.
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‘Geometry & Measurement Practice Explanations

IDENTIFY FORMULAS FOR MEASURING GEOMETRIC FI_GURES

25. B is the correct response. The regular pentagon has 5 equal triangles. Therefore,

A= 5(% bh) = (2.5)bh. In A, C, and D, the wrong formula was used for the area of a triangle.

26. B is the correct response. The volume of the hemisphere on the top is one-half the volume

of a sphere or %[g m.a) = %nrg. The volume of the cylinder is 772k, Therefore, the total

volume is —i—m3 + ﬁrz 5~ In A, the volume of the sphere was not halved to find the volume

of a hemisphere. In C, the wrong formula was used for the cylinder. In D, the wrong
formula was used for the hemisphere.

27. C isthe correct response. The two semicircles form a circle of circumference
7td = m(2y) = 2my. The two sides of the rectangle measure 3x + 3x = 6x. So, the total
perimeter of the track is 21ty + 6x. In A, the formula for the circle’s area (7tr2) was used
instead of the formula for its circumference. In B, the formula for the circle’s area was
used and only one side of the rectangle was considered. In D, the length of the ends of the
reciangle (4y) was incorrectly included. The perimeter of the track does not include the
ends of the rectangle.

Gé’o;zietly & Meds;;ﬁréﬂiéiit,Prdp}i‘ibé Explaﬁdtibns
INFER FORMULAS FOR MEASURING GEOMETRIC FIGURES

1 1
28. B is the correct response. S = ""2"(side)2 = *2"(10) (10) = 50. In A, the formula for the

perimeter of the square was used without subtracting the area of the triangle. In C, the area

of the triangle was assumed to be A = %(5)(10) and was subtracted from the area of the

square. In D, the area of the triangle was not subtracted from the area of the square.

29. B is the correct response. The exterior angle equals the sum of the two given angles. In A,
- £ A was incorrectly assumed to be the alternate exterior angle of the 65° angle of the
triangle. In C, £ A was incorrectly assumed to be a supplementary angle of the 65° angle

of the triangle and 65° was subtracted from 180°. In D, £ A was incorrectly assumed to be
a supplementary angle of the 45° angle of the triangle and 45° was subtracted from 180°.
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IDENTIFY RELATIONSHIPS BETWEEN ANGLE MEASURES

30. Cis the correct response. In A, w is an obtuse angle and v is an acute angle; therefore,
w#v. InB, ZEBA is a right angle and £ EAB is an acute angle. Therefore, the sum is less

than 180°. In D, z = 90° since BD L CD and x is an acute angle.

31. D is the correct response. In A, AABC is an isosceles triangle. In B, z = 45°, x=45°, and
y=90° soz#y. InC, ZABC and ZACB are complementary angles.

-~ Skill IIB2

Geometry & Measurement Practice Explanations

IDENTIFY NAMES OF PLANE FIGURES GIVEN THEIR PROPERTIES

32. B is the correct response. In A, the adjacent sides in a rectangle are not necessarily equal.
In C, a trapezoid has only one pair of opposite sides parallel. In D, a thombus does not
necessarily have a right angle. '

33. D is the correct response. In A, these angles are complementary and adjacent. In B, these
angles are complementary and adjacent. In C, these angles are complementary.

34.- B is the correct response. In A, the triangle has‘ no right angle.- In C, the triangle has all
sides the same measure. In D, there is no angle larger than 90°.

Geometry & Measurement Practice Explanations Skl TIB3

RECOGNIZE SIMILAR TRIANGLES AND THEIR PROPERTIES

35. A isthe correctresponse. In B, x=w. InC, -}—EP— = ;AE InD, Eg = ,,,Cj,l,?,
DC BC CA BC

36. B is the correct response. In A, the first triangle is equilateral and the second is isosceles
but not equilateral. In C, the base of the largest triangle is not parallel to the bases of the
other two triangles. In D, based on the given information we can only be sure of one pair
of congruent angles.
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