LINES AND ANGLES

Introduction

Geornetry builds off of three objects: peints, lines and planes. This lessan
reviews these objects and explaing some basic principles of tvo-dimensional
geametric figures.
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LINES AND ANGLES

A point is 3 specific location that has no width, no length, and no height. A paint
is shawn as a dot and named with 3 single capital letter. Below yau can see
point & .

- F

A line is made of an infinite number of points and stretches infinitely in opposite

directions. Lines have length but no width. A line 15 represented by arny two

points on it and is refemred to by these two points. Look at ling A8 below. you

—

can write this line as AL the amow heads on either end mean that the line

continues in both directions.

Z2of 1z
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LINES AND ANGLES
A plane is aflat surface that extends infinitely in all directions. You can think of a

plane as a sheet of paper that stretches forever on all sides. A plane has width

and length but no depth. You can refer to a plane by a single capital letter. For
example, the figure below represents plane 7.

%/
Anaother important geometrical alject is a ray. A ray is part of a line that has ane

endpaoint and continues infinitely in only one direction. The ray 8C start_s,at
point & (the endpoint) and passes through point C°, and is written as 5C°

B/

A line segment is a part of a line that is limited at both ends. A ling segment is

points A and A //4 N
M
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LINES AND ANGLES

Angles

An angle is a geometric figure that is formed by two rays with 2 commaon
endpoint. The two rays are called the sides of the angle, and the comrmaon
endpaint is called the vertex. The symbaol for angle is =

An angle can be named in more than one way. The angle below has the point

This angle can be referred to as angle ASC (LZABC ) angle B (£ 8 ) arangle
CBA [ LC8A). Motice that the wertex is always named in the middle or alone.

ZABC or ZCEA or 28

B

/ Sides of the angle
Vertex /
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LINES AND ANGLES

An angle is measured in degrees. There are 360 degrees in one full revolution
around a circle. The degree is denoted as a raised circle abhove and to the right

of the number. For example, 360 degrees can be written a5 3607

360e

To measure an angle, you can use a protractor {shown below). A protractor is a
device that measures the size of an angle in degrees. Play the animation below
to see how a protractor works.

w0l S

bbb bbbt bbb bbb bbb bt Gl bl g
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LINES AND ANGLES

Angles are cateqorized by their size (in degrees);
e Ifanangleis between 0° and 207, then it is called an acute angle.

+ [fanangleis equalto 907, then it is called a right angle. A right angle
i5 egual to one-fourth of a revolution around a circle. A right angle is
indicated bty a small box (o) at its wertex.

+ If an angle measures between 0% and 180°  then itis called an
obtuse angle.

+ [fanangleis 180°, then itis called a straight angle. The two sides of a
straight angle together make a straight line.

45e 135@
Acute Angle Obtuse Angle
180° 00°
< [ \ - -
Straight Angle Right Angle
& of 12

Chapter 10- Section 1- page 6



LINES AND ANGLES

Complementary and Supplementary Angles

When the surn of two angles is 907, the two angles are called complementary
angles. The following are examples of pairs of complementary angles:

45% and 45° because 45° +45° = 30°
30 and 0% because 20° +60° = 20°
25% and 65° because 25° +65° = 30°

EXAMPLE A
YWhat is the complementary angle of 2 10° angle?
The answer is 80° because: 20° —10° = 80°

Yhen the sum of two angles is 1807, the two angles are called supplementary
angles. Some examples of pairs of supplementary andles follow:

145" and 35° because 145° +35° =180°
90° and #0° because 20° +20° =180°
1107 and 70° hecause 110° +70° = 180°

EXAMPLE B
YWhat is the supplementary angle of a 60° angle ?

The answer is 120° because: 1807 —60° = 1207
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| LINES AND ANGLES

Extended Example 1a
What is the complementary angle of a 58° angle?
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| LINES AND ANGLES

Adjacent Angles

Two angles that share a side are called adjacent angles . In the example below,
the side B is shared by ZABC and LCEBD | Therefore, ZABC and ZCED
are adjacent angles.

B
~ABC is adjacent to ~CBD

In the following example, the side A is a commaon side to both ZALON and
ZNOF | sothese two angles are adjacent angles.

N
M /c;R P
. -

~MOQON is adjacent to - NOP
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LINES AND ANGLES

EXAMPLE C
The sumn of two adjacent angles is 1757 _ If one angle is 45°% , what is the
measure of the other angle?

Since we are told these angles are adjacent, we know that one angle plus the

other angle equals 1757 . We are given one angle, 45, and the other is
unknown, x . Write an equation for this sum:

x+45=175

Solve for x by isolating the variable term.
x+45=174
F=108=45="130
The other angle is 1307

EXAMPLE D
The surn of two adjacent angles is 20° If one angle is 237, what is the
measure of the other angle?

Cne angle (23] plus the other angle (unknown, x) equals 807 Write an
equatian far this sum:

x+23=280
Solve for x by isolating the wvariable term.
x+22=80
x=80-23=57

The other angle is 577

10 of 12
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| LINES AND ANGLES

Extended Example 2a

The sum of two adjacent angles is 153" I one angle is 987, what is the
measure of the other angle?

11 of 12
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LINES AND ANGLES

When two lines exist together in the same plane they may or may not intersect.
Twi lines in the same plane that do not intersect are called parallel lines.

Parallel Lines

Two lines that intersect to form right angles are called perpendicular lines.

4

Perpendicular Lines

:B

1z of 12
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Name the figure.

G

Find a) the complementary and b) the supplementary angle.

11.4°

Find a) the complementary and b) the supplementary angle.

22°
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Use the information to find the measure of the second angle.

The sum of two adjacent angles is 33° One angle is 22°.

Use the information to find the measure of the second angle.

The sum of two adjacent angles is 101°. One angle is 14°,
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PERIMETER

Introduction

In this lessaon, you'll learn the forrmulas for finding the perimeter of & few cormmon
gearmetric figures such as rectangles, squares, triangles, and circles.

Recall that the perimeter of any plane figure is the total distance around that
figure. This means that the perimeter is the sum of the lengths of its sides.

1afil
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PERIMETER

Rectangles

A rectangle has four sides, and its opposite sides are egual. Each of the longer
sides is the length of the rectangle, and each of the shorter sides is the width.
In general, the formula for the perimeter of 3 rectangle is s follows:

Perimeter of a rectangle = 2 -length +2 - width

Lsing the wvariables & for perimeter, ¢ for length and w for width,
YouU can write the formula for the perimeter of a rectangle as:
P =2I+2w

Length

Wyidth Width

Length

EXAMPLE A
Find the perimeter of a rectangle with a length of 14.5 inches and & width of 9.3

inches.
P =21 4+ 2w lse the perimeter formula.

P=2(14.5)+2(9.3) fSnurrl?nSljli:TItE the walues for length and width in the

F=29418.6 Calculate the perimeter.

F=4761n Don't forget to include the unit of measuremeant.

2 of 11
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PERIMETER

EXAMPLE B
The perimeter of a rectangle is 184 inches. Its length is three times its width

Find the length and the width of this rectangle.
Width = w  Since length is described in terms of the width, label the width w .

Length = 3w The length is three times the width.

_ : The perimeter of the rectangle is 184, s0 set the perimeter
F=2l+2w=184 formula equal to 184,

P = 203w) + 2(w) = 184 Substitute the values for width and length into the
perimeter farmula.

fra4 Pwp=194 Solve the equation for w
aw =184
w=23
Width = 23 1in Inthe eguation w represents the width.

Substitute the value of w in the equation to find the

Length = 3(23) = 69 1n |ength. Length = 3w . Don't forget the unit of
measurement in the final answer.

3 of 11
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PERIMETER

| Squares

Perimeter of a square = 4 -length of side

Lsing £ for perimeter and s for the length of a side, since all four sides of a
sguare are equal, you can write the formula for the perimeter of a square as:
P =ds

akde

Side

EXAMPLE C

Find the perimeter of a sguare tahletop if each side is % feet lang.
F =4s Usethe perimeter formula.

17 Zubstitute the value for the length of a side into the
F= ,4) : /](54 perimeter formula. Simplify.

7
F=1—

4

5 , ; :
= 3 ft ar 13 ft Don't forget to include the unit of measurement.
4 of 11
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PERIMETER

Triangles
Calculating the perimeter of a triangle is similar to calculating the perimeter of a
rectangle or a sguare: Add the lengths of all its sides.

Perimeter of a triangle = sum of all the sides
= side a + side & + side ¢

Lsing P for perimeter and &, &, and ¢ for the length of each
side, wou canwrite the formula for the perimeter of a fiangle as;
P=a+b+c

EXAMPLE D

Find the perimeter of a triangle with side lencths 1 lcm | 9%1::111 cand 13% Cm

FP=a+b&+c Usethe perimeter formula for a triangle.

F= 11+9%+13}I substitute the values for the length of each side.

F= 11+9%+13}I Use the LCD to add all three terms. Find the sum.

3 . .
F= 333 C1m Don't forget to include the unit of measurement.

5 of 11
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| PERIMETER

Extended Example 1a
Find the perimeter of a rectangle with length of 12cm and a width of Scm .
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PERIMETER

Circles

Ewvery point on a eirele is an equal distance from a point in the center of the
circle. This distance is called the radius (» ). The distance across the circle
through the center isthe diameter (& ). The diameter is twice the radius. The

distance around the circle is called the circumference (C'). The circumference
of a circle is its perimeter.

Circumference of a circle = 2 - & - radius

Using € for circumference and # for the radius, you can write the
formula for the circumference of a circle as; © = 2gr

tir_=:.?'

Center

7of 11
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PERIMETER

Inthe farmula ' = 2gr |, the symbol = is the Greek letter pi. Piis a fixed
22
number that is approximately equal to 2,14 Dr? . 5ince early history it was

known that if vou divide the circurnference of any circle by its diameter, the
result is akivays the nurmber pi. Most calculators have a button for =, and you
can use it for calculating the circurmference and area of a circle.

EXAMPLE E
Find the circumference of 3 circle with a radius of & centimeters,
= Cmr Llze the farmula for circumference af a circle.
O=2.7.5 =ubstitute the value for the radius.
=107 Find the product of 2 and &.
O =10{3. 14 Substitute 3.14 for pi.
=314 cm Recall that when you multiply by 10, you move the

decimal point one place ta the right. Don't forget to
include the unit of measurement.

g of 11
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| PERIMETER

Extended Example 2a
Find the circumference of a circle with a radius of & feet.
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PERIMETER

Other Shapes

To find the perimeter of other palygons, simply find the sum of the lencgth of all of
the sides of the pokygon.

EXAMPLE F
Find the perimeter of the shape shown..

10 1

F =sum of alf sicles
FP=548434+124+10 Addthe lengths of all sides of the shape.

P=38m Don't forget to include the unit of measurement.

10 of 11
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| PERIMETER

Find the perimeter of the shape shown below.

3310

2.1in/ V2. lin

6.51n.

Extended Example 3a

11 of 11
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Use the measurements given to find the perimeter of each rectangle.

length = 23.5 m
width = 9.75 m

Use the measurements given to find the circumference of each circle. Use
3.14 for m. Round to the nearest hundredth.

m

oo | W

Find the perimeter of the polygon.

34 8m

2.3
171
2.3

348 mn
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The perimeter of a rectangle is 72 ft. Its length is two more than its width. Find
the length and width of the rectangle.

The perimeter of a triangle is 32 cm. One side is twice the length of the shortest
side. The third side is four more than the shortest side. Find the length of each
sicle of the triangle.

Chapter 10- Section 2- page 13



Introduction
The area (A of a figure refers to the amount of amount of space covered by

that figure. Area is always measured in sguare units. We will learn the formulas
to find the area of several common shapes inthis lesson,
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Rectangles
To find the area, A, of a rectangle, you need to know the measurements of jits

Area of a Rectangle = Length - Width
A=1-w

Length

EXAMPLE A
Find the area of a rectangular wall with a length of 10 £ and 3 width of .75 ft.

A={-w Usethe equation for the area of a rectangle.

A=10(575) Substitute the values of length and width into the equation.

A=57 5 ft® Motethat the units of measurement are squared.
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Squares

Tofind the area, A, of a sguare, wou need to know the length of one of its
sides, s .

Area of a Square = Length of side - Length of side

Al = g 5

EXAMPLE B

Find the area of & square carpet with a side length of % feet.

A=g* Usethe equation for the area of a square.

2
] substitute the value of the length of a side into the eguation.

_2
16

£ Don't forget the units of measurement are sguared.
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AREA

Triangles
To find the area of a triangle, you rmust know the height (&) and the base (&) of

the triangle. The height of atriangle always refers to the length of the ling

segrment from the vertex ppposite the bhase and perpendicular to the base. That
is, the height is a line that is perpendicular to the base.

Area of a Triangle = half of height = base

1
A=—-k-b
2
a
g h = height
b= base
EXAMPLE C
Find the area of a riangle with a base of 10 feet and height of 15 feet,
A= % f- & Use the equation for the area of a triangle.
|
A= o 1510 gubstitute the values for the base and height into the equation.
|
A==.130
2
A=
A=75f Don't forget the units of measurement are sguared.

4 of 12
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EXAMPLE D

Find the area of a friangle with a base of 12 meters and height of % meter.

1
A:E-Ez-b Use the equation for the area of a triangle.

substitute the values for the base and height inta the
equation.

g
L
15

ﬂ:Emj 2
3

2 :
ar 2 —m Dion't farget the units of measurement are squared.
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Extended Example 1a

Find the area of a rectangular carpetwith a length of 12 feet and a width of .25
feet. ' '

Chapter 10- Section 3- page 6



Circles
The formula for the area of a circle uses the radius, » , and 7.

Area of a Circle = ar - radius - radius

A=t

EXAMPLE E
Find the area of a circle with a radius of ¥ centimeters.

A=7r? Use the equation for the area of a circle.

A=m 7 Substitute the values for radius and pi inta the equation.

A=3.14¢4%)

A=15386 cm® Don't forget the units of measurement are sguared.
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AREA

EXAMPLEF
Find the area of a circle with the radius of 6.23 centimeters.
A=r? Use the equation for the area of a circle.
A=m7 623 substitute the values for the length of the base and the
A=3.14(38.8129) height into the equation.
A=121.872506 cm®
A=12197 om® Dion't farget the units of measurement are squared.

Motice that in Exarmple F the answer was rounded to two digits after the decimal.
The symbol = means "approximately equal to " As it was explained above, the
value of ;=3 14. For a more accurate calculation of pi, you can use a value
such as 3.1416.

gof 12
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Extended Example 2a

Find the area of a circle with a radius of & inches.
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Other Shapes

Area of a Parallelogram = base » height

Area of a Trapezoid = half of the sum of the bases * height
1
A:E{a+3}k

b (one hase)

h (height)

B (other hase]

10 of 12
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AREA

EXAMPLE G
Find the area of a parallelogram with a base of & millimeters and height of 4.5
rillirmeters .

A=4&- -k Usethe equation for the area of a parallelogram.

A=6.47%5 Substitute the values for the length of the base and the height
A7 into the equatian.

— 2 .
A=27mm” pony forget the units of measurement are squared.

EXAMPLE H
Find the area of a rapezoid with bases of 8.52 vards and 15.72 yards, and
hieight of 1.33 yards.

ﬂ:%- {8+ 5) & Usethe equation for the area of a trapezoid.
_ 1 aubstitute the values faor the length of the bases
. e B and the height into the equation.
ﬂ:%- 24.24.1.33
A=1212.133
A=16.1196 ng Don't farget the units of measurement are sguared.

11 of 12
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Extended Example 3a

Find the area of a parallelogram with a base of 7.5 meters and a height of 3.2
meters. ' -

1z of 12
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Use the measurements given to find the area of the rectangle.
length = 15 ft
width = 7 ft

Use the measurements given to find the area of the circle. Use 3.14 for .
Round to the nearest hundredth, if necessary.

r=036m

Use the measurements given to find the area of each parallelogram.

base = 8 yd
height = 9 yd
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Use the measurements given to find the area of each trapezoid.

one base =5in
other base = 12 in
height = 3 in

Use the measurements given to find the area of each trapezoid.

one base = 4.5 cm
other base = 9.2 cm
height =4.1 cm
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SURFACE AREA AND VOLUME

Introduction

In previous sections, we explored the area and perimeter of geometric figures. In
this section, you'll leam about the volume and surface area of geometric figures.
The surface area (.54 of a three-dimensional figure is the area of the outside
surface of the figure, and is given in sguare units. Volume (57 refers to the
capacity, or the amount of the space inside a three-dimensional figure; it is given
in cubic units.

1afilz
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SURFACE AREA AND VOLUME

Rectangular Figures

The square and the rectangle are examples of two-dimensional rectangular
figures. They both are four-sided figures. You learned that two-dimensional
figures have length and width. ¥ou also learned how to find the area of
rectangles and sguares (reviewed below).

Arez of arectangle = length - width = 7 - w = fw

Area of a square = side - side = s°

Three-dimensional rectangular figures are figures whose faces are four-sided

plane figures. A rectangular box is an example of a three-dimensional figure.
i

sl B
. -

;'5"’

Rectangular Solid

The surface area of 3 rectangular solid is the sum of the areas of its faces and
can be calculated with the following formula:
Surface Area = 2 - length - width + 2 - length - height + 2 - width - height
ol = 20w 4+ 2k + 2wk

To calculate the velume of a rectangular solid, multiphy the area of the base by
the height of the box. volume is always in cubic units.

Volume = [ength - width - height
V=1 whk

Z2of 13
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SURFACE AREA AND VOLUME

EXAMPLE A

Find the surface area and volume of a bhox with a height of 8 .16 feet and a
sguare base with side lengths of 5.5 feet.

Substitute the walues for length, width, and
height into the surface area equation.

SA = 20w+ 20 + 2w
= 2(5.9)(5.8) + 2(5.8)(8.16) + 2(5.8)(8.16)
= 67.28+94.656 + 94656 8.16 f

= 256592 ft*
Don't forget to include units squared in the

AN3wer,
! ﬁa f

substitute the walues for length, width, and «—  »
height into the volurne equation, and simplify. 58 ft
V=1 wh

=5.8(58)(8.16)
= 274 5024 ft°

Don't forget to include units cubed in the
answer,

3 of 13
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SURFACE AREA AND VOLUME

Cube

The surface area of a cube (another example of a rectangular solid) is the surm
of the areas of its faces and can be calculated with the formula below.

Surface Area = 5 - side - side
ar

54 = 6g?

To calculate the volume of & cube, multiply the area of the hase by the height of
the hox. Yolume is always in cubic units,

WVolume = side - side - side
ar

V=g
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| SURFACE AREA AND VOLUME

EXAMPLE B
Find the surface area and volume of a cube with a side length of 5 cm.

substitute the walues for the length
of the side into the surface area
BCjUEtion.

84 = 65
= 6(5)"
= 6(25)
=150 cm?

substitute the walues for the length
of the side into the volurme equation.

V=1 w bk
=5 =5.5.5
=125 cm”
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| SURFACE AREA AND VOLUME

Extended Example 1a

Find the surface area of a rectangular salid whose length is 5.6 mm, width i3
10.49 rrm, and height is 22.34 mrm.
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SURFACE AREA AND VOLUME

Triangular Figures

In the previous section, you learned to find the area of a two-dimensional
triangle with measures of base and height.

Area of a friangle = % bk

Examples of three-dimensional triangular figures are prisms and pyramids with
triangular bases (below). For this course, we will ook at the volume of these
figures only. Notice the formula for the area of a triangle [% b ﬁz) in each of the

Yolume equations below—as with rectangular solids, the area of the base
figures into the volume formulas, and in each of these cases the baseis a
triangle.

H

'h

i b

b
Prism Pyramid

1 171

Volume=—.5&. 4. H Volume= —| — b. k| &
2 32
?Df_13_

Chapter 10- Section 4- page 7



SURFACE AREA AND VOLUME

EXAMPLE C
Find the wolume of a prismn with 2 height of 22.5 cm and with a triangular base

whose height is 12.8 cm and whose base is 6.2 cm.

substitute the values into the
volume eqguation.

reloann |
7 |
1 F :
. =562:128.225 |
— 2928 em’ #2200 |
|

!12.8 ¢

'1

5.2 cm
EXAMPLE D

Find the volume of a pyramid with a height of 125 yd and a triangular base
whose height is 120 yd and base is 125 yil.

Substitute the values into the
volurne equation.

V:l(l_b_;g].H
32

_ B . P
_g(?lzﬁ-lzﬂ]-lﬁ 128 vd

= 312,500 v’

g of 13
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| SURFACE AREA AND VOLUME

Extended Example 2a

Find the wolume of & prism with a height of 7.8 cm and with a triangular base
whose height is 6.8 cm and whose base is 9.5 cm.
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| SURFACE AREA AND VOLUME

Circular Figures

Previously, you learned to find the area of 3 two-dimensional circle using radius
and s .

Area of a circle = zr*

Some three-dimensional circular figures are shown here.

~ A9

Cylinder Cohe

M:E-lezr-}z+r2) Sﬂ:fr-r(f+r)

. -

.
3

10 of 13
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| SURFACE AREA AND VOLUME

EXAMPLE E

Find the wolume of 3 cone with 3 height of 0.445 in and a circular base whose
radius is 0.28 in.

Substitute the values into the volume
ecjuation for & cone. Use 3.14 for =

- (0.28)" 045

=0.0117¢6. =«
=0.0369264

= 0.04in°

11 of 13
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| SURFACE AREA AND VOLUME

EXAMPLE F
Find the surface area and volume of a sphere with 3 radius of & m.

Substitute the walues into the surface area
equation for a sphere. Use 3.14 for = .

Sd=4.g.r°
:4.;;_(5)
=144 .«
=452 16m*

2

Substitute the values into the volurme
equation for a sphere. Use 3.14 for & .

1z of 13
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| SURFACE AREA AND VOLUME

Extended Example 3a
Find the walume of a cylinder with a height of & mm and a radius of 9.9 mm.

13 of 13
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Find the a) surface area and b) volume of the rectangular solid or cube. Round
answers to the nearest hundredth, if necessary.

Rectangular solid

length = 12.5 in
width = 4.9 in
height = 4.9 in

Find the volume of the triangular prism. Round answers to the nearest
hundredth, if necessary.

base =12in
height of base =5 in
Height = 17 in

Find the volume of the triangular pyramid. Round answers to the nearest
hundredth, if necessary.

base =4 in

height of base =4 in
Height = 9 in
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Find the a) surface area and b) volume of the cylinder. Use 3.14 for m. Round
answers to the nearest hundredth, if necessary.

h=5cm
r=16 cm

Find the a) surface area and b) volume of the cone. Use 3.14 for m. Round
answers to the nearest hundredth, if necessary.

h=4cm

I=5cm
r=3cm

Chapter 10- Section 4- page 15



SIMILAR AND CONGRUENT TRIANGLES

Intreduction

In previous sections you leamed how to calculate the perimeter and area of
triangles. Triangles have some important characteristics that are specific to
them. In this lesson, we'll deepen our understanding of triangles.

Recall that all triangles have three sides and three angles. The tiangle below
can be written as A ASC | Itis made up of three line segments; 48, 2C, and

ﬂ_f:’, and three angles: £A4, £ F  and 2T
A

1 af 10
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SIMILAR AND CONGRUENT TRIANGLES
Types of Triangles

If all three sides of a triangle are equal, then the triangle is called equilateral.
The idertical rarks on each side helow represent equal measurements.

If two sides of a triangle are equal, the triangle is
called isosceles (see example at right).

Triangles with three different side lengths are called
scalene (see example at [eft).

A triangle inwhich one ofthe angles is equal to 90° is a right triangle. The two

sides that form the 90° angle are called legs. The side thatis opposite the 90°
angle is called the hypotenuse.,

Hypotanuse
Leg

Leg

2 of 10
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SIMILAR AND CONGRUENT TRIANGLES

Congruent Triangles
Congruent triangles are triangles that have the same area and same shape.

A D

B & E F

Twa triangles that are congruent are made up of corresponding parts. In the
triangles above, £A4 and £0 are corresponding angles and have equal

measures. Also, 28 and £ & and £C and £ & | are corresponding angles.

The corresponding sides, A8 and DE . BC and EF |, and AC and DF |
have equal lengths. When two triangles are congruent it can be written this way,

NABT = ADEFR

We will stuchy three different cases of congruent triangles: side-side-side (555),

side-angle-side (SAS), and angle-side-angle (ASA).

| Side-Side-Side (555)

If the lengths of the sides of one triangle are equal to the lengths of the
corresponding sides of another triangle, then the triangles are congruent.
A o
& cm & cm g cm &
B g cm i = acm I
AABC = ADEFR
3of 10
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SIMILAR AND CONGRUENT TRIANGLES

| Side-Angle-Side (SAS)
If the lengths of two sides of one triangle are equal to the lengths of the

corresponding two sides of another riangle, and the measure of the

corresponding angles between those two sides are equal, then the
triangles are congruent,

A o

am 25 14 m am 25214 m

[ G E
HMABC =ADEFR

| Angle-Side-Angle (ASA)

If the measures of two angles of one triangle are equal to the measures

of the correspanding two angles of another triangle, and the length of the

corresponding sides hetween those two angles are equal, then the
triangles are congruent.

A 0
450 450
11in 1in
350 850
= G £ F
AABC = ADER
4 of 10
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| SIMILAR AND CONGRUENT TRIANGLES

EXAMPLE A
s AMNC congruent to AQRS ?

MN =51 is congruentto (R =35 ft

LA is congruent to 22 (both are 327,

MO =4 ft is congruent to 5 =4 ft

This fits the SAS format; therefore,

LHABC = ADEF
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| SIMILAR AND CONGRUENT TRIANGLES

Extended Example 1a
Are the two triangles congruent?

22mi
a0
' 307

L W

Chapter 10- Section 5- page 6



SIMILAR AND CONGRUENT TRIANGLES

Similar Triangles

Similar triangles are triangles with the same shape, but not necessarily the
same size.
o

T

4 dm 12 dm

3 dm 8 dm
=

8  Zdm »: = B dm =

Twi triangles that are similar have corresponding angles with equal measures
and coresponding sides that are prepertional . For comresponding sides to be
proportional means that the ratio of the length of each set of corresponding
sides is equal. In the triangles above, for example:

b
oy
1

dm 1 B0 2dm

1 AT 4dm 1
DE 9 37 EF 6 37 DF 12 3

Therefore,
AB _BC  BC _AC  AC 4B
DE EF’ EF DF° DF DE'

so0 AABT and ADEFR are similar.

7 of 10
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| SIMILAR AND CONGRUENT TRIANGLES

EXAMPLE B
Are AMNG and AQRS similar?

Find the ratio of each set of corresponding sides and
simplify.

All three ratios are equal o, the triangles are similar.

AMNG and AQRS are similar.
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| SIMILAR AND CONGRUENT TRIANGLES

Given that AGHT and AJEL are similar, find the value of x .

J

L

GE oince the trangles are similar, corresponding
e ot sides are proportional. Find the ratio of each set
JE - JL of corresponding sides and set them equal.

1.5 mm x

Use the property of propartions from Chapter 9

d5mm 9Ymm
to solve for x.

4.5x=1.5(9)

5% 135

445 45

x=3mm Dan't forget to include the unit of measurement.
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| SIMILAR AND CONGRUENT TRIANGLES

Extended Example 2a
Given that the two triangles are similar, what is the value of s ?

22 yd 3ayd |44y

10 of 10
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Find whether or not the two triangles are congruent. If so, by which form: SSS,
SAS, or ASA.

Z\ 50 300

11 1n 91n

Find whether or not the two triangles are similar.

o

Emm 4 nm 4 4 nm
Ve v Y/\:
16 nim I 16mm £

Find whether or not the two triangles are similar.

S 4
3% en 100 em 3 m? i 25 cm
T w ’d

96 cm U 24 cm
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Given that the two triangles are similar, find the value of the unknown.

C
A ‘
: BF Tz D

26 mm

Given that the two triangles are similar, find the value of the unknown.

& L
Z 7,
W

Y  75m 5m
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SQUARE ROOTS AND THE PYTHAGOREAN THEOREM

Introduction

Fecall the definition of exponent. The sguare of a number means the number
multiplied by itself: 24 =b.b For example, the square of 3 is 9 because
32-3.3=9

The sgquare reot of a number & is a number & whose square is equal to a .

| n"r_:b where &° = g

For example: «J‘r.@_ = 3 because 32 = 9

Chapter 10- Section 6- page 1



SQUARE ROOTS AND THE PYTHAGOREAN THEOREM

Square Root
The symbol w"'" is called a radical. vou read the E}{preasiunﬁ as "the sguare

root of 9. Also, +/9 is equal to 9 The little 2 above the radical is called the

index. If the index is 2, you don't need to write it. Thersfore, when you see~/
it is understood that the index is 2. The following are examples of square roots
whose answers are whole numbers. When the answer to a sguare roat profblem
is & whole nurmber, that number is called 3 perfect square. As yoU can See
below, the numbers 36, 100, 4, and 64 are perfect sguares. Can you think of
three more perfect squares?

A. J36 =6 because & A =34 b. 100 =10 because 1010 =100
c. «J"_= 2 because 2.2 =4 d. J64 =8 because 3.8 = &4

If the number under the radical is not a perfect sguare, then you can find an

approximate answer Using a calculator. For example, to find /22 | because 22
is not a perfect square (there is nowhole number that can be sguared to result
in 223, you should use a calculator to find the answer. Most calculators have a

huttons far
J2n =4 69041575, =4 69

If the rounding is not specified, the answer is usually rounded to two decimal
places. Recall that the syrmbol = means "approximately egual to "

Use a calculator to try to find the sguare roots of the numbers in the examples
below. See if your answers match the answers given. All answers are rounded

to two decimal places. Click on = 7 to reveal each answer.

a Ji8=7 b J55=7 e J0=? d fi5=1°
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SQUARE ROOTS AND THE PYTHAGOREAN THEOREM

Pythagorean Theorem
Fecall that a right triangle is a triangle in which one of the angles is equal to

907 . The following relationship akays exists hetween the three sides of a right
triangle: The sgquare of the hypotenuse is equal to the sum of the squares of the
legs.

Hypotenuse
Leg

Leyg
hypntenusez = Ieg:4 + other Ieg2

This relationship is known as the Pythagorean Theorem. If you call the length
of one ofthe legs &, the length of the other leg & and the length of the
hypotenuse ¢ | then the Pythagorean formula can be written as follows

Pythagorean Formula| -2 — 2 432

If the length of one of the sides of a right triangle is unknown, you can use this
formula to find it. Because all of the sides are sguared in this farmula, you have
to find & sguare root to calculate it. The following versions of the Pythagorean
formula can be used to find the length of an unknown side.

If the hypotenuse is unknown use: || » — .f,? 452
If 3 legis unknown Use: || ;= fe? 32 or B = -Je? — &

Zaofs
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SQUARE ROOTS AND THE PYTHAGOREAN THEOREM

EXAMPLE A

Find the hypotenuse of a right triangle if the lengths of the legs are 3 and 4
inches.

You know that @ = 3inches and & = 4inches and ¢ is
unknown. To find ¢ use the equation to find the hypotenuse.

]
+
"

Cro=

Substitute each of these values into the formula.

m
Il
Lk
b
+
I
()

3
Il

o
1]
-%Ixo
dd I
=

0y
Il
I_h
=

Dion't farget to include the units of measurement.

EXAMPLE B
Find the hypotenuse of a right triangle if the lengths of the legs are 11 and 7 om.

You knowthat @ = 1lcmand & =7 cm. Tofind ¢ use

£ = \lﬂg +b° the equation to find the hypotenuse.

i s m Substitute each of these values into the formula.
c=+121+49

e =4+J170

c=132.038 ft

s =13.04 ft Found to two decimal places.

4 aof 2
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SQUARE ROOTS AND THE PYTHAGOREAN THEOREM

EXAMPLE C

Find the unknown leg of a right triangle with & fypotenuse of 12 feet and a leg of
9 feet,

i A B You know that ¢ =12 feetand @ = 9 feetand & is

unknown. To find & use the equation to find a leg.

2 2

b=ql27 -3 Substitute each of these values into the formula.
b=4144 - 81

b= 63

b= 794 ft

Found to two decimal places.

EXAMPLE D

Find the unknown leg of a right triangle with a hypotendse of 9.6 feet and a leg
of 4.2 feet.

B i oA L8 You know that ¢ =9 6 feetand @ = 4.2 feet. To

find & use the eguation to find a leg.

2 2
b= ‘\/(9-5:' g Substitute each of these values into the formula.
h=4/92.16-17.64

b= xu'i-’-’l.ﬁE
b 863t Found to two decimal places.

Note: For Examples C and D, we could have chosen to call the known leq &
and the unknown @, and used the formula ¢ = m'cz — &% with the same result,

Saofs
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| SQUARE ROOTS AND THE PYTHAGOREAN THEOREM

Extended Example 1a
Find the hypotenuse of a right triangle if the lengths of the legs are & and 8 feet.
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SQUARE ROOTS AND THE PYTHAGOREAN THEOREM

If a triangle is a right triangle, then the Pythagorean Theorem (e = a2 + &%)
applies to it. This implies that if the Pythagorean formula is true for the given
sides of a triangle, then the triangle is a right tiangle. Study the exarnples below.

EXAMPLE E
Is a triangle with sides equal to 8, 7 and & a right triangle?
2 _ % 42 Tofind ifthis is a right triangle, substitute the given values into

the Pythagorean formula. Because the hypotenuse is
always the longest side, substitute the longest side for ¢ .

[
2

1 A2 2

8;? =0 Then ¢ =8, a=7and =5,

64=49 + 25

G [f the two sides of the equation are equal, then the triangle is a

right triangle,
Therefore, this is not a right triangle.

EXAMPLE F
ls & triangle with sides equal to 3, 4 and & a right triangle or not?

cd =t 4 p® Llet e=5,a=73and & =4 Substitute the given values

§ into the Pythagorean formula.

52232 4 4%
2

25=0+16

e If the two sides of the equation are equal, then the triangle
2=aD : : :

iz a right triangle.
Therefore, this s a Fight triangle.

Fofs
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| SQUARE ROOTS AND THE PYTHAGOREAN THEOREM

Extended Example 2a
Is a triangle with sides equal to 7, gand 11 a right triangle?
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Use the measurements given to find the unknown side of the right triangle.
Round answers to the nearest hundredth, if necessary.

leg =9 cm
leg = 3 cm

Use the measurements given to find the unknown side of the right triangle.
Round answers to the nearest hundredth, if necessary.

leg=5in
leg =6 in

Use the measurements given to find the unknown side of the right triangle.
Round answers to the nearest hundredth, if necessary.

leg =6 m
hypotenuse = 7.5 m
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Use the measurements given to find whether or not it is a right triangle.

121in, 16 in, and 20 in

Use the measurements given to find whether or not it is a right triangle.

20in, 50 in, and 40 in
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