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simPliFying roots

VocAB BooKlet

Percent error

Simplify square roots using
prime factorization.
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important vocabulary
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Estimate the values of
square roots and determine
your percent error.
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digits of perfect squares.

Examine different ways of
proving the Pythagorean
Theorem. Write a short
paper about your findings.

Create primitive
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and then find multiples.
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3d coordinAte PlAne

A n irrAtionAl sKit

Make a worksheet with
real-world applications of
the Pythagorean Theorem.

Find the distance
between two points on
a three-dimensional
coordinate plane.

Write a skit where the
characters (rational
and irrational numbers)
reveal information
about who they are.
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perFect sQuares

Lesson 14

The area of a square is the product of its base and height. Since the base and the height are equal in a square,

the formula can also be written using s as the length of a side.

Area of a square = s ∙ s = s²
When the side of a square has an integer length, its area is a perfect square. A perfect square is the value of an
integer to the second power. Some examples of perfect squares are shown below.
Area = s²
Area = 2²
Area = 2 ∙ 2 = 4

Area = s²
Area = 3²
Area = 3 ∙ 3 = 9

expLOre!

Area = s²
Area = 6²
Area = 6 ∙ 6 = 36

sQuares that are perFect

step 1: On grid paper, draw a square with an area of 16 units². What is the length of one side of this square?
step 2: Draw a square with an area of 49 units². What is the length of one side of this square?
step 3: Draw a square with an area of 12 units².
a. What is the approximate length of one side of this square? How did you determine this?
b. Is 12 a perfect square? Explain your answer.
step 4: Copy and complete the table through a side length of 13.
side Length of
square

Area in exponential
Form

Perfect square

1

1²

1

2

2²

4

3
4

step 5: Use your table to determine the side length of a square with the following areas:
a. 100 square units
b. 64 square units
c. 25 square units
Lesson 14 ~ Perfect Squares
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In the Explore! you found the square root of a number when you worked backwards from the area to find
the side length of each square. The square root of a number is one of the two equal factors of the number.
The product
of the two equal factors is the number. A square root is written using a symbol called a radical
___
sign, √00 . The radical sign is used to indicate the positive square root.
____

√25

= 5 since 5 ∙ 5 = 25

exampLe 1

Find__ the value of each
____ square root.
a. √9
b. √121

solutions

a. Since 3 ∙ 3 = 9, √9 = 3.

__

____

b. Since 11 ∙ 11 = 121, √121 = 11.
Square roots are useful when solving equations with a variable that is squared. Just as addition is the inverse
operation of subtraction, finding the square root is the inverse operation of squaring a number. As always,
check answers by substituting them back into the original equation.
When solving an equation that involves a variable to the second power, the value of the variable could be
positive or negative. For example, if x² = 4, then x = 2 or −2 Because both values squared equal 4. This is
written x = ±2.
exampLe 2

solve each equation.
a. x² = 9
b. x² − 21 = 28
c. 3y² = 300

solutions

a. Write the equation.
Square root both sides of the equation.
Since 3 ∙ 3 = 9 and (−3)∙(−3) = 9, x = ±3.

☑ Check the answer.
b. Write the equation.
Add 21 to both sides of the equation.
Square root both sides of the equation.
Since 7 ∙ 7 = 49, and (−7) ∙ (−7) = 49, x = ±7.

☑ Check the answer.
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x² = 9 __
__

√x² = √9
x = ±3
?
(3)² = 9
9=9

?
(−3)² = 9
9=9

x² − 21 = 28
+21 +21
x² = 49___
__
√x² = √49
x = ±7
?
7² − 21 = 28
?
49 − 21 = 28
28 = 28

?
(−7)² − 21 = 28
?
49 − 21 = 28
28 = 28

exampLe 2

solutions

3y² ___
___
= 300
3
3

c. Divide both sides of the equation by 3.

(continued)

y² = 100
__

☑Check the answer.

____

√y² = √100

Square root both sides of the equation.
Since 10 ∙ 10 = 100 and (−10)∙(−10) = 100,
y = ±10.

y = ±10
?
3(10)² = 300
?
3(100) = 300
300 = 300

?
3(−10)² = 300
?
3(100) = 300
300 = 300

exercises
Find each value.

1. 4²

2. 9²

___

4. √49

___

7. √36
__

10. √1

__

5. √9

___

8. √81

___

11. √64

3. 1²
__

6. √4

___

9. √25

____

12. √144

13. Monique designed a square patio. She made the sides of the patio 15 feet.
What is the area of the patio?

14. Jack is preparing a garden space. He has enough fertilizer to cover
144 square feet. He wants to make a square garden. What should
be the length of each side?

15. A square has an area of 64 square meters.

a. Find the length of one side of the square.
b. What is the perimeter of the square?

16. A square pizza has an area of 121 square inches. Find the length of one
side of the pizza.

17. The area of a circle is 49π square units. The formula for the area of a circle
is πr². What is the radius of the circle?

Lesson 14 ~ Perfect Squares
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solve each equation. Check each answer.

18. x² = 49

19. 8 + x² = 89

20. −2h² = −72

21. 35 = m² − 29

22. 3y² − 2 = 430

23. 75 − 2d² + 57

24. 25 − x² = −24

25. 9x² + 1 = 10

26. x² + x² + x² = 75

review
List all the possible names for each angle.

27.

28.

N
P

C

1

E

4
D

R

state the special angle pair relationship between ∠1 and ∠2.

29.

30.

31.

1
1

1

2
2

2

Classify each triangle by its sides and angles.

32.

33.

118°

5

34.
|

|

11

|

|

8

|

t ic -t Ac -t oe ~ P e r F e c t s QuA r e P At t e r n s
In Lesson 14, you created a list of the first 13 perfect squares. Extend that
list to the first 25 perfect squares. Organize the list as a poster.
There are only six possibilities for the last digit of a perfect square.

1. Based on your list, what are the six possible last digits of perfect squares?
2. Make as many predictions as you can about the relationship of the last digit of the

number being squared to the last digit of the perfect square. Verify each prediction
with an additional perfect square that was not on your original list.
3. Organize all your predictions on your poster.
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estimating sQuare rOOts

Lesson 15

T

he square root of a perfect square is always a rational number, or a number that
can be written as a fraction with integers in _the numerator and denominator. Other
examples of rational numbers are 3, 0.25, 0.6 and 4 _12 because they can be written
_3 , _1 , _2 and _9 , which are fractions using integers in the numerator and denominator.
1 4 3
2
When you square root a number that is not a perfect square, the answer will be an
irrational number. Irrational numbers are numbers that cannot be expressed as a
fraction with integers in the numerator and denominator. Irrational numbers can
also be recognized in decimal form when the decimal does not repeat or terminate.
Estimating the value of square roots is an important skill. In order to estimate the
value of a square root, you must be able to compare the number under the radical
symbol to the perfect squares.
In the last lesson, you were asked to find the side length of a square
with an area of 12 square units. This side length is not___a whole number
but
___the whole numbers 3 and 4 because √ 12 is between
__ is between
√ 9 = 3 and √ 16 = 4.
__

__

__

__

√0

√1

√4

√9

0

1

2

3

___
__ √ 16

√ 12

4

___

___

Area = 12 units²
Side length = ?
___

___

√ 49

√ 64

√ 81

√ 100

5

6

7

8

9

10

determine
the two positive integers that each root
___
___ lies between.
a. √ 35
b. √ 83

solutions

a. 35 is between the perfect squares
25 and 36.
___

___

___

√ 35 is between 5 and 6.

____

√ 36

exampLe 1

√ 25 = 5 and √ 36 = 6

___

√ 25

b. 83 is between the perfect squares
81 and 100.
___

____

√ 81 = 9 and √ 100 = 10
___

√ 83 is between 9 and 10.

When estimating square roots, you can provide an even more accurate estimate ___
than the closest two
integers by determining which integer the perfect square is closer to. Estimate √12
___again. The number
12 is approximately halfway between the perfect
___ squares 9 and 16. This means √ 12 will be about halfway
between 3 and 4. A good estimate would be √12 ≈ 3.5.
Lesson 15 ~ Estimating Square Roots
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A calculator is a helpful tool when working with square roots of non-perfect squares. Estimating gives you a
good idea of the approximate value, but a calculator will give you a better approximation. The Explore! below
shows you how to find the value of square roots on your calculator.
expLOre!

caLcuLate it!

step 1: Locate the x² button on your calculator. Use your calculator to find the value of 29²
using the x² button.
step 2: What is another way to find 29² using a calculator? Check your answer to step 1 using
this method.
_

step 3: Locate the √ button on your calculator. Where is it located in relation to the x² button on your
calculator?
____

_

step 4: Find the value of √841 . Some calculators require you to press the √ button before entering the
_
number. Other calculators require you to enter the number first and then press the √ button.
Experiment with your calculator and find which key strokes are necessary.
____

step 5: How does your answer for √841 compare to your work done in steps 1 and 2? Is 841 a perfect
square?
___

step 6: Use your calculator to find the value of √12 . Write the entire number that shows on your calculator
screen.
___

step 7: √12 is an irrational number. Irrational numbers are decimals that do not repeat or terminate. Why
does the number on your calculator screen end?
step 8: Instructions will often state, “Round to the
___ nearest _________.” The solution you get after
rounding is an approximation. Round √12 to the nearest tenth.
step 9: For each of the following, estimate the value of the square root to the nearest tenth using the
method in the blue box above. Then use your calculator to find the value of each square root to the
nearest tenth.
__
___
___
a. √8
b. √27
c. √42
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___

exampLe 2

use a number line to approximate the value of √24 to the nearest tenth.
use a calculator to find its value to the nearest tenth.

solution

24 falls between the perfect squares 16 and 25. √24 is between 4 and 5

___

__

___

√9

√ 16

3

4

___

___

√ 25

___

√ 36

5
___

√ 24

6
___

√ 24 is very close to 5, so a good estimation would be √ 24 ≈ 4.9

Calculator method.
Round to the nearest tenth.

___

24 ≈ 4.898979486
√___
√ 24 ≈ 4.898979486 ≈ 4.9

exercises
determine the two positive integers each square root falls between.
___

1. √61
__

4. √3

__

___

2. √8

3. √29

____

___

5. √138

6. √83
___

7. Your teacher asks you to estimate___the value of √50 .

a. What two integers ___
does √50 fall between?
b. Which integer is √50 closer
___ to?
c. Estimate the value of √50 to the nearest
___ tenth.
d. Use your calculator to determine √50 to the nearest tenth. Was your estimate close?

estimate each square root to the nearest tenth.
___

8. √34

____

11. √103

__

9. √5

___

12. √20

___

10. √71

___

13. √89

use a calculator to approximate each square root. round to the nearest tenth.
___

14. √19

____

17. √367

___

15. √60
__

18. √2

____

16. √199
___

19. √15

Lesson 15 ~ Estimating Square Roots
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20. A tarp is used to keep the infield of a baseball field from getting
wet. The infield is a square. The corners of the square tarp are
anchored at each base. The tarp is 8,100 square feet.
a. What is the distance between first and second base?
b. Is 8,100 a perfect square? Why or why not?

21. A square parking lot has an area of 12,996 square yards.
a. What is the length of one side of the parking lot?
b. How many yards of fence will it take to enclose
the entire parking lot?

22. An acre of land is 43,560 square feet. Tariq bought a square lot

that is exactly one acre. What is the length of one side of his lot
to the nearest foot?

23. Josie wants to tile one square section of her kitchen counter. She bought 850 square tiles with

side lengths of 1 inch.
a. What is the largest side length of the counter that she can tile? Round to the nearest whole tile.
b. How many tiles will she have left over?

solve for x. round answers to the nearest tenth.

24. x² + 11 = 37

25. 4x² = 60

26. 96 = 2x² − 6

27. 20 = 10 + 5x²

28. x² + x² = 40

29. 2 − 3x² = −103

review
set up an equation and solve for x.

30.

31.

(3x − 2)°

>>

>>

|

|

>

122°

75°

5x°

>

32.

|
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|

|

(10 − 2x)°
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>

6x°

|

|

33.

126°

>

t ic -t Ac -t oe ~ s i m P l i F y i ng r oo t s
Engineers and scientists often work with exact numbers rather than
decimal approximations. Other professionals also use exact numbers in
their work so they don’t have rounding errors. In higher level math classes,
you will be asked to give exact answers with square roots. This is done by
finding the square root of any perfect squares under the radical sign and
moving those values outside the radical sign. Look at the examples below
to see how square roots can be simplified.
___

Example : Simplify √24 .
Write the prime factorization of 24.
Circle pairs of numbers that are equal.
Bring each pair of equal numbers outside
the __
____
radical sign as a single number since √2 ∙ 2 = √4 = 2.
Multiply the numbers left under the radical sign.

24 = 2 ∙ 2 ∙ 2 ∙ 3
24 = 2 ∙ 2 ∙ 2 ∙ 3
___

____

24 = 2√__
2∙3
√___
√ 24 = 2√ 6

____

Example : Simplify √180 .
Write the prime factorization of 180.
Circle pairs of numbers that are equal.
Bring each pair of equal numbers outside the
radical sign as a single number.
Multiply the numbers outside the radical sign.

180 = 2 ∙ 2 ∙ 3 ∙ 3 ∙ 5
180 = 2 ∙ 2 ∙ 3 ∙ 3 ∙ 5
____

__

180 = 2 ∙ __3√5
√____
√ 180 = 6√ 5

simplify each square root.
__

1. √8

____

5. √147

___

2. √18
___

6. √60

___

3. √75

____

7. √300

____

4. √450

____

8. √540

Lesson 15 ~ Estimating Square Roots
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the pythagOrean theOrem

Lesson 16

I

n a right triangle, the side opposite the right angle is called the hypotenuse. The hypotenuse is always the
longest side. In the figure below, c represents the hypotenuse of the right triangle.
The two sides of the right triangle that form a right angle are called legs. In the figure below, a and b represent
the legs of the right triangle.
c
leg

hypotenuse

a

b

leg

expLOre!

a ruLe FOr right triangLes

The lengths of the legs and the hypotenuse of a right triangle have a special relationship.
step 1: Draw a right triangle on a piece of paper. Make one of the legs 3 centimeters long and the other leg
4 centimeters long.
step 2: Copy the chart below. Each measurement is written in centimeters.
short Leg, Long Leg,
hypotenuse

square of short Leg

square of Long Leg

3, 4, ___

3² = 9

4² = 16

square of hypotenuse

5, 12, ___
6, 8, ___
8, 15, ___

step 3: Measure the length of the hypotenuse of the triangle you drew in step 1. Round the measurement
to the nearest centimeter. Fill in the blank in the first column with this measurement.
step 4: Find the square of the hypotenuse. Fill in the last column as shown in the middle columns.
step 5: Draw another right triangle with the two legs given in the next row of the table. Measure the
hypotenuse to the nearest centimeter. Complete the row.
step 6: Repeat the process for the remaining two right triangles.
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expLOre!

cOntinued

step 7: Look at your chart. Do you see any patterns or relationships between the squares of the two legs
and the hypotenuse? If so, explain.
step 8: Sum the squares of the legs of each triangle. What do you notice about the sum and the square
of the hypotenuse?
step 9: Create a rule for the lengths of the legs of a right triangle in relation to the hypotenuse length.
Use a and b to represent the two legs and c to represent the hypotenuse.
In the Explore! you discovered the special relationship between
the side lengths of a right triangle. This relationship was
discovered and used in Egypt and Babylonia as far back as
1500 BC. Pythagoras (ca. 569 – 475 BC) was a famous Greek
philosopher known as “the father of numbers”. Pythagoras proved
the relationship between the legs and hypotenuse of a right
triangle. Once a relationship in mathematics has been proved,
it is called a theorem. Pythagoras is credited with the discovery
of the Pythagorean Theorem. The Pythagorean Theorem is used
today in many professions including engineering, construction,
architecture, navigation, art and graphic design.

a

c
b

exampLe 1

Find the length of the hypotenuse in a right triangle with leg lengths of 9 and 12
units.

solution

Write the Pythagorean Theorem.
Substitute the lengths of the legs for a and b.
Simplify by squaring.
Add.
Square root both sides of the equation.

a² + b² = c²
9² + 12² = c²
81 + 144 = c²
225 = c²__
____
√ 225 = √ c²
15 = c

The length of the hypotenuse is 15 units.

Lesson 16 ~ The Pythagorean Theorem
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exampLe 2

A baseball diamond is a square. Baseball regulations require the bases to have
90 feet between them. What is the shortest distance between home plate and
second base to the nearest foot?

solution

Draw a diagram.

90 feet

90 feet

Write the Pythagorean Theorem.
Substitute the lengths of the legs for a and b.
Simplify by squaring.
Add.
Square root both sides of the equation.
Round to the nearest integer.

a² + b² = c²
90² + 90² = c²
8100 + 8100 = c²
16200 = c __
_____
√ 16200 = √ c²
127 ≈ c

The shortest distance from second base to home plate is about 127 feet.

exampLe 3

Find the missing side length. round to the nearest tenth.
12

14

solution

The unknown side is a leg of the right triangle.
Write the Pythagorean Theorem.
Substitute the lengths for a leg and the hypotenuse.
Simplify by squaring.
Subtract 144 from both sides of the equation.
Square root both sides of the equation.
Round to the nearest tenth.
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a² + b² = c²
12² + b² = 14²
144 + b² = 196
−144
−144
b² = 52___
__
√b² = √52
b ≈ 7.2

exercises
Find the length of the hypotenuse in each right triangle. If necessary, round to the nearest tenth.

1.

2.
4

3.

12

7

4

5

3

5.

4.

24

6.

11

7

6
15
9

7. Shawn needs to reach a windowsill that is 10 feet above the ground. He placed his ladder
4 feet from the base of the wall. It reached the base of the window.
a. Draw a diagram of the right triangle formed by Shawn’s ladder.
b. Find the length of Shawn’s ladder.

8. According to federal guidelines, wheelchair ramps must be built with a 1-foot vertical rise
for every 12 feet of horizontal distance.

1ft
12 ft

a. What is the length of a ramp that rises 1 foot? Round to the
nearest hundredth.
b. If Max needs to build a ramp to reach a 2-foot porch, what
horizontal distance will it cover?
c. How long will the hypotenuse of Max’s ramp be? Round to the nearest hundredth.

9. Find the length of the hypotenuse given the two leg lengths.
a. 3, 4, ____
b. 7, 24, ____
c. 15, 36, ____

Find the value of x. If necessary, round to the nearest tenth.

10.

6

10

11.

25

4
7

12.
7

x

x

x

Lesson 16 ~ The Pythagorean Theorem
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Find the value of x. If necessary, round to the nearest tenth.

13.

10

x

14.

26

15.

x

5
14

x

8

4

For exercises 16 – 19, draw a diagram of each situation. solve for the unknown length. round to the
nearest tenth, if necessary.

16. One of the largest swimming pools in the world is in Garden City, Kansas. It is rectangular and measures
67 meters by 100 meters. If you swim diagonally across the pool, how many meters would you swim?

17. A piece of paper measures 8.5 by 11 inches. What is the length of its diagonal?
18. The area of a square is 49 square feet.

a. What is the length of each side of the square?
b. What is the length of the square’s diagonal?

19. A square has a diagonal that measures 18 inches. What is the length of one side of the square?
20. Juan drove from Portland to Ashland on Interstate 5, then from Ashland to Klamath Falls on Highway 66.
Assume that I-5 goes directly south and Highway 66 goes directly east. It is 280 miles from Portland to
Ashland and 64 miles from Ashland to Klamath Falls.
a. Draw a diagram illustrating Juan’s trip.
b. How many total miles did Juan travel?
c. If a road was built directly from Portland to Klamath Falls, how long would it be? Round to the
nearest mile.
d. Approximately how much shorter would Juan’s trip be if he was able to take the direct route?

21. An airplane took off from a runway and traveled 4 miles through the air. The airplane reached an

altitude, or height off the ground, of 13,200 feet.
a. Convert the 13,200 feet to miles. (1 mile = 5,280 feet)
b. Find the horizontal distance, in miles, that the plane has traveled. Round to the nearest tenth of
a mile.
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review
22. Which of the following numbers are perfect squares?

20, 49, 9, 15, 100, 88, 1, 60, 144
determine the two positive integers each square root falls between.
___

23. √18

__

24. √7

___

25. √45

solve for x. If necessary, round answers to the nearest tenth.

26. 5x² = 90

27. 120 = 2x² + 10

28. 12 − 3x² = −63

t ic -t Ac -t oe ~ P roV e i t !
The Pythagorean Theorem can be shown in many different ways.
In the Explore! in Lesson 16, you drew right triangles to discover
that a² + b² = c². Research other ways that mathematicians “prove”
the Pythagorean Theorem works. Write a one to two page paper
explaining the method(s) you discovered. Also include in your paper
more about the background of the Pythagorean Theorem. Who discovered it?
Who proved it? Why was it needed?

t ic -t Ac -t oe ~ A n i r r At ionA l s K i t
Write a skit where the characters are rational and irrational numbers.
Include a variety of rational numbers as characters (fractions,
terminating decimals, repeating decimals, integers, etc). The characters
should reveal qualities about themselves through the skit dialogues. The skit
should also have a well-developed plot. Include a title page for your skit.

Lesson 16 ~ The Pythagorean Theorem
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cOnverse OF the pythagOrean theOrem

Lesson 17

I

f a triangle is a right triangle, then the Pythagorean Theorem can be used to find the measure of a missing
side. The Converse of the Pythagorean Theorem makes it possible to determine if a triangle is a right triangle
when the lengths of the sides are known.

c

a
b

expLOre!

make it right

Cory and Paco each chose three side lengths they believe will form a right triangle. Cory chose the
lengths 8, 10 and 18. Paco chose 5, 12 and 13.
step 1: Begin with Cory’s set of numbers: 8, 10 and 18.
a. Which measure is the hypotenuse? How do you know?
b. Which measures represent the legs of the triangle?
c. Substitute the values into the Pythagorean Theorem for
a, b and c. Simplify the equation. Does one side of the
equation equal the other side of the equation?
If so, it is a right triangle.
a2 + b2 =? c2
step 2: Repeat the process in step 1 using Paco’s set of numbers: 5, 12 and 13. Do Paco’s side lengths
form a right triangle?
step 3: Find at least one other set of measures that will form a right triangle.
Three positive integers that work in the Pythagorean Theorem are called Pythagorean triples. Recognizing
the common Pythagorean triples will save you time when you find them in problems or real-world situations.
Some of the common sets of Pythagorean triples are:

3, 4, 5

5, 12, 13
9, 12, 15

8, 15, 17
10, 24, 26

7, 24, 25
6, 8, 10

Notice that the Pythagorean triples in the second row are multiples of a Pythagorean triple in the top row.
You can create an infinite number of Pythagorean triples just by multiplying all numbers in a Pythagorean
triple by a constant.
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exampLe 1

A triangle has side lengths of 4, 10 and 9 inches. determine if this triangle is
a right triangle.

solution

The largest measure is the hypotenuse.
The other two measures are the legs.

c = 10
a=4
b=9

Write the Pythagorean Theorem.

a² + b² = c²

Substitute the given values for the hypotenuse and legs.

?
4² + 9² = 10²

Simplify by squaring.

?
16 + 81 = 100

Check to see if one side of the equation
equals the other side

97 ≠ 100

A triangle with side lengths of 4, 10 and 9 is not a right triangle.

exercises
determine if the given lengths form a right triangle.

1.

6

8

2. 21, 42, 15

3. 35, 37, 12

5.

6.

10

4. 2.0, 2.1, 2.9

8

14
10

120
50

130

7. Determine if each statement is true or false.

a. Pythagorean triples are sets of positive whole numbers that work in the Pythagorean Theorem.
b. Decimals can be in Pythagorean triples as long as they work in the Pythagorean Theorem.
c. A Pythagorean triple can include simplified fractions.

Lesson 17 ~ Converse Of The Pythagorean Theorem
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determine if each set of numbers is a Pythagorean triple.

8. 8, 15, 17

9. 3, 5, 7

11. 30, 40, 50

10. 4.1, 4.0, 9.0
13. _34 , 1, _54

12. 21, 72, 75

14. Use the Pythagorean triple containing the integers 5, 12, 13.

a. Multiply each number in the set by 2.
b. Verify that the new set of numbers from part a form a right triangle.
c. Create two more multiples of the Pythagorean triple 5, 12, 13.

15. Use the Pythagorean triple 3, 4, 5.

a. Multiply each number in the set by _12 .
b. Is the new set of numbers a Pythagorean triple? Why or why not?
c. Use the Converse of the Pythagorean Theorem to determine if the
new set of measures will form a right triangle.

16. Michael wants to determine if an old window frame is still rectangular.
The height of the frame is 24 inches, the base is 20 inches and the
diagonal is 27 inches long. Is the old window frame rectangular?

17. A boy leaned a ladder against his clubhouse. The ladder was 8.5 feet

long. It hit the top of the clubhouse 7.5 feet off the ground. He placed
the base of the ladder 4 feet from the building. Does his clubhouse
make a right angle with the ground? Show your work to verify the answer.

18. Use two Pythagorean triples that are multiples to compare areas.

a. Draw a 3, 4, 5 triangle.
b. Draw a 6, 8, 10 triangle.
c. Calculate the area of each triangle. (Area of a Triangle = _12 bh.)
d. How many times larger is the area of the 6, 8, 10 triangle compared to the 3, 4, 5 triangle?

review
Find the missing side length and angle measure. If necessary, round to the nearest tenth.

19.

20.
x°

39°

y

8

21.

4

24

22.
8
41°
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23.
y

7

x°

53°
x°

74°

5

y
6

y

x°

57°
y

6
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24.
y

15.5

13

x°

28°

15

x°

8

t ic -t Ac -t oe ~ c r e At i ng t r i P l e s
There are two kinds of Pythagorean triples: primitive and multiple.
Look at examples of each.
Primitive:

3, 4, 5

Multiples:

Multiplied by 2 – 6, 8, 10
Multiplied by 3 – 9, 12, 15
Multiplied by 10 – 30, 40, 50

The primitive Pythagorean triple is the “original”. The three numbers have no common factors. The
multiple Pythagorean triples are made by multiplying each number in the primitive Pythagorean triple
by a constant.
You can create your own primitive Pythagorean triple by following the steps outlined below. Read the
steps and follow along with the example provided.
step 1: Choose an odd, positive integer.

21

step 2: Square it.

21² = 441

step 3: Break the square into two numbers. The two numbers need
to sum to the square in step 2 and have a difference of 1.

441 = 220 + 221

step 4: Write the Pythagorean triple.

21, 220, 221

step 5: Verify it.

21² + 220² = 221²
441 + 48400 = 48841
48841 = 48841

Make a poster to present primitive Pythagorean triples and their multiples. Create five of your own
primitive Pythagorean triples using the process outlined above. Find two multiples for each of your
primitive Pythagorean triples.

Lesson 17 ~ Converse Of The Pythagorean Theorem
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appLying the pythagOrean theOrem

Lesson 18

T

he Pythagorean Theorem is used in many careers on a regular basis. Construction
workers and cabinet makers use the Pythagorean Theorem to determine lengths of
materials. Engineers use the theorem to design buildings. Pilots and ship captains
use the Pythagorean Theorem to plan routes.
When a real-world situation requires finding a missing measure, it is helpful to draw
a diagram. Label the diagram with the known information. Then solve for the
missing measure.

exampLe 1

An 8 foot ladder is placed 3.5 feet from the base of a wall.
how high up the wall will the ladder reach? round to the
nearest tenth.

solution

Draw a diagram.
8 ft
b
3.5 ft

Substitute known values into the Pythagorean Theorem.
Simplify by squaring.
Subtract 12.25 from both sides of the equation.
Square root both sides of the equation.
The ladder will reach approximately 7.2 feet up the wall.
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3.5² + b² = 8²
12.25 + b² = 64
−12.25
−12.25
b²
=
__ 51.75
_____
√b² = √51.75
b ≈ 7.2

exampLe 2

A ship travels 320 miles due north and then makes a turn due east. It travels 200
miles east. how far is the ship from its starting point? round to the nearest mile.

solution

Draw a diagram.

200 mi
320 mi

End

c

Start

Substitute known values into the Pythagorean Theorem.
Simplify by squaring.
Add.
Square root both sides of the equation.
Round to the nearest whole number.

320² + 200² = c²
102400 + 40000 = c²
142400 = c²__
______
142400
= √c²
√
377 ≈ c

The ship is approximately 377 miles from its starting point.
Most things in the real world are three dimensional. It is important to be able to solve problems using the
Pythagorean Theorem in both two and three dimensions.
expLOre!

3d pt

Renee plays softball for her college team. She went home to visit her parents for the weekend and took her
favorite bat to practice at the batting cages. After returning to college, she realized she left her bat at her
parent’s house.
step 1: The largest rectangular box that Renee’s father can find has a base that is
28 inches by 18 inches. Use the Pythagorean Theorem to determine if
Renee’s 34-inch bat will lie across the diagonal of the bottom of the box.
step 2: The box is 8 inches tall. Renee’s father is hoping to put the bat at an
angle in the box shown by the green line in the diagram. Use the
length of the base diagonal and the height of the box as the two legs
of a new right triangle. Use the Pythagorean Theorem with this
triangle to determine if the bat can fit in the box shown by the
green line.
8 in

18 in

28 in

step 3: The Pythagorean Theorem works in three dimensions with the formula:
a² + b² + c² = d²
where a, b and c are the length, width and height of a rectangular prism. Use this formula to find
the length of the longest diagonal in the box. Does it match your answer to step 2?
Lesson 18 ~ Applying The Pythagorean Theorem
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expLOre!

cOntinued

step 4: As this Explore! shows, you can find the length of the longest diagonal using the Pythagorean
Theorem twice or using the three-dimensional Pythagorean Theorem formula. Which method
do you prefer? Why?
step 5: Find a rectangular box in your classroom. Measure and record the length, width and height of
the box to the nearest tenth of a centimeter.
step 6: Find the length of the longest stick that can fit in the box using either method in this Explore!

c
d
a

b

exampLe 3

What is the longest object that simone can put in a rectangular box that is
10 inches wide, 12 inches long and 20 inches tall? round to the nearest
tenth of an inch.

solution

Write the three-dimensional formula.
Substitute the values of the length, width and height.
Simplify by squaring.
Add.
Square root both sides of the equation.
Round to the nearest tenth.

a² + b² + c² = d²
10² + 12² + 20² = d²
100 + 144 + 400 = d²
644 = d²__
____
√ 644 = √ d²
25.4 ≈ d

The longest object that can fit in the box is about 25.4 inches.

exercises
draw a diagram and solve for the missing measure. When necessary, round to the nearest tenth.

1. Jeff just bought a house on a triangular lot. The sides measure 85 feet, 132 feet and 157 feet.
Is his lot a right triangle?

2. Paul is locked out of his house. An 18-foot ladder is outside and an upstairs

window is open. Paul read the safety warning on the ladder recommending it
be 6 feet away from the wall. He placed the ladder according to the warning
and it reached the base of the window. How high is the base of the window
off the ground?

106

Lesson 18 ~ Applying The Pythagorean Theorem

3. A ship traveled 140 miles due north, then made a turn due east. It

traveled 180 miles east. How far is the ship from its starting point?

4. Jamar and Peggy live on opposite sides of a park. Peggy counted how
many steps it takes her to get from her house to Jamar’s house. She
walks 52 steps west and 81 steps south.
a. If she could just walk on a path directly from her house to
Jamar’s house, how many steps would it take?
b. Approximately how many steps shorter would the direct
route be?

5. A 60-foot cable stretched from the top of a pole to an anchor on the ground. It is anchored on the
ground 19 feet away from the base of the pole. How tall is the pole?

6. The diagonal of a rectangle measures 18.2 inches. The width of the rectangle is 6.7 inches.
a. Find the length of the rectangle.
b. What is the perimeter of the rectangle?

7. A square has an area of 225 m².

a. Find the length of one side of the square.
b. Determine the perimeter of the square.
c. What is the length of the square’s diagonal?

8. Jessica’s cat is stuck in a tree. The fire department no longer assists in
getting cats out of trees. Jessica’s dad knows the cat is approximately
22 feet high. He has a 25 foot ladder and the directions say to be safe
he must keep the base of the ladder 10 feet from the base of the tree.
Will the ladder reach the cat so he can safely get it out of the tree?

9. Maria walked 8 miles south and then 3 miles east. Find her distance
from her original starting point.

10. Jake drives a truck with a slide-out ramp for loading motorcycles.

The tailgate of his truck is 1.6 meters above the ground. The ramp
is 3.7 meters long. What is the horizontal distance the ramp can reach?

11. A rectangular prism is 3 feet long, 4 feet wide and 2 feet tall. What is the length of its longest diagonal?
12. Petra is sending her brother a giant candy cane stick for a gift. She will use a box that measures 10 inches
by 6 inches by 2 inches. What is the maximum length the candy cane stick can be to fit in the box?

13. Elena needs to ship a 61 cm concert flute to a customer. She has two rectangular boxes. One is 25 cm by
25 cm by 50 cm. The other box is 10 cm by 12 cm by 58 cm.
a. What is the longest object that will fit in the 25 cm × 25 cm × 50 cm rectangular box?
b. What is the longest object that will fit in the 10 cm × 12 cm × 58 cm rectangular box?
c. In which box will the flute best fit?

Lesson 18 ~ Applying The Pythagorean Theorem
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14. A steel box measures 9 inches by 6 inches by 6 inches. What is the measure of
the longest diagonal in the box?

15. A cube has a surface area of 600 square meters.

a. How many faces does a cube have?
b. What is the area of one face of the cube?
c. Find the length of one side of the cube.
d. What is the length of the cube’s longest diagonal?

review
Find the value of x in each diagram. If necessary, round to the nearest tenth.

16.

17.

18.

>

>

110°

>>

|

|

>>

121°

(2x + 60)°
x°

3x °

19.

20.

102°

>

48°

(x + 5)°

>

|

(21 − 3x)°

(5 − 4x)°

2x°
x°

|

126°

21.

>

>

(2x + 22)°

t ic -t Ac -t oe ~ A P P l ic At ion s
The Pythagorean Theorem is used in many types of real-world situations.
Create a worksheet with ten real-world math problems that must be solved
using the Pythagorean Theorem.
◆ At least two of the problems must include diagrams.
◆ At least two of the problems must require the use of the three-dimensional
Pythagorean Theorem.
◆ Include an answer key for your worksheet.
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distance On the cOOrdinate pLane

Lesson 19

Horizontal and vertical distances between points on a coordinate plane can be counted.

The Pythagorean Theorem makes it possible to find diagonal distance on a coordinate plane.
expLOre!

perimeter On the cOOrdinate pLane

Step 1: On a sheet of grid paper, draw a coordinate plane like the one shown below.
step 2: Plot the ordered pairs below on the coordinate plane
and connect them in the order given. Connect the
last point to the first point.
A(3, 7) B(−8, 7) C(−8, −1) D(3, −1)
step 3: What is the name of the quadrilateral formed?
step 4: Find the length of each side of the quadrilateral.
What is the perimeter of the figure?
step 5: Draw another coordinate plane. Plot the points and
connect them in the order given. Connect the last
point to the first point.
X(−3, −2) Y(−3, 4) Z(5, 4)
step 6: Classify the triangle based on its angles.
step 7: Find the length of the legs of the triangle.
step 8: Use the Pythagorean Theorem to find the length of the
hypotenuse of the triangle.
step 9: What is the perimeter of the triangle?
step 10: On a new coordinate plane, sketch a right triangle with
integer coordinates. Find the perimeter of your right triangle.
Show all work.
You can find the distance between two points on a coordinate plane using the Pythagorean Theorem. Graph
the two points. Use the segment between the two points as the hypotenuse of a right triangle. Draw the legs of
the triangle and find their lengths. Use the Pythagorean Theorem to find the length of the hypotenuse.
Lesson 19 ~ Distance On The Coordinate Plane
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exampLe 1

Find the distance between (1, 3) and (4, −2). round to the nearest tenth.

solution

Graph the points. Connect with
a line segment and label it c.

c

Using the line segment as the hypotenuse,
draw the legs of the triangle. Record their
lengths on the graph.

5

c

3

Use the Pythagorean Theorem to find the length of c.
Substitute the known values into the equation.
Simplify by squaring.
Add.
Square root both sides of the equation.
Round to the nearest tenth.

a² + b² = c²
3² + 5² = c²
9 + 25 = c²
34 = c²__
___
√ 34 = √ c²
5.8 ≈ c

The distance between (1, 3) and (4, −2) is about 5.8 units.

exercises
Find the length of c on each graph. When necessary, round to the nearest tenth.

1.

2.
c
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3.
c

c

4. Use the ordered pairs (5, 2) and (1, 5).

a. Graph the two points on a coordinate plane.
b. Connect the two points with a line segment and label it c.
c. Use c as the hypotenuse and draw two legs to form a right triangle.
d. Find the lengths of the legs and write the lengths on the graph.
e. Use the Pythagorean Theorem to find the length of c.

Find the distance between each set of points. When necessary, round to the nearest tenth.

5. (2, 6) and (5, 1)

6. (0, −3) and (2, 0)

7. (−1, 4) and (2, −2)

8. (−3, −4) and (2, 3)

9. (0, 0) and (−7, 2)

10. (3.5, 2) and (0, −1)

11. (4, 2) and (−4, −5)

12. (3, 4) and (−3, −4)

13. (1, 3) and (−2, 2)

Find the perimeter of each triangle formed by the given set of points. When necessary, round to the
nearest tenth.

14. (0, 0), (0, 3) and (4, 0)

15. (2, 5), (2, 8) and (−3, 5)

16. (−1, 4), (−8, 4) and (−1, −2)

17. (−7, 2), (3, 2) and (−7, −1)
18. On a map of Oregon, the town of Bandon is located at (1, 3).

Union, another town on the other side of the state, is located
at (10, 8) on the map.
a. Find the distance between the two towns on the map.
b. Each unit on the map is equal to 45 miles.
Approximately how far apart are Union and Bandon?

review
determine if each set of numbers is a Pythagorean triple.

19. 1, 1, 2

20. 8, 15, 17

21. 33, 44, 55

draw a diagram and solve for the missing measure. When necessary, round to the nearest tenth.

22. Two ships leave from the same port. One travels west 84 miles and the other travels 62 miles north.
Determine the distance between the two ships.

23. Jackson and Shatiqua both leave from school at the same time. Jackson walks east 1.7 km and Shatiqua
walks north 2.7 km. Find the shortest distance between Shatiqua and Jackson.

Lesson 19 ~ Distance On The Coordinate Plane
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24. A freight train leaves the station and travels north 128 miles. A

passenger train leaves the same station and travels east 349 miles.
How far apart are the trains?

25. Peter leans a ladder against a wall. It reaches 8 feet off the ground.
The ladder is 9 feet long. How far is the base of the ladder from
the base of the building?

t ic -t Ac -t oe ~ P e rc e n t e r ror
When estimating, it is important to know how close the estimate is to the
actual answer. Percent error is used to determine how accurate the estimate
is. In this activity, you will estimate the value of square roots to the nearest tenth.
You will use your calculator to find the approximate value and then calculate your
percent error. The percent error formula is given below.
estimated value − true value
Percent error = ____________________
× 100
true value

___

step 1: Estimate the value of √22 to the nearest tenth.
___

step 2: Use your calculator to find the “true value” of √22 rounded to the nearest tenth.
step 3: Insert your estimated value and the true value into the percent error formula above.
Calculate your percent error.
step 4: Repeat step 1 through step 3 for the following values.
___

a. √11

___

d. √71

___

b. √34

____

e. √150

___

c. √45

____

f. √250

step 5: What does it mean if your percent error is negative? What does it mean if it is positive?
step 6: For which part of step 4 did you have the greatest percent error? Why do you think that is?
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the distance FOrmuLa

Lesson 20

I

n the last lesson, you learned how to find the distance between
two points on a coordinate plane using the Pythagorean Theorem.
It required graphing the two points, connecting them to see the
hypotenuse and then drawing two legs to form a right triangle.
The horizontal leg of the right triangle was always the difference
between the x-coordinates in the ordered pair.
( x2 , y 2 )
c

a = x₂ − x₁

( x1 , y1 )
a

x1

x2

The vertical leg of the right triangle was always the difference between the y-coordinates in the ordered pair.
( x2 , y 2 )

y2

c
y1

b

b = y₂ − y₁

( x1 , y1 )

Write the Pythagorean Theorem.

a² + b² = c²

Substitute (x₂ − x₁) for a and (y₂ − y₁) for b. (x₂ − x₁)² + (y₂ − y₁)² = c²
Square root both sides of the equation.

_________________

√(x₂ − x₁)² + (y₂ − y₁)² = c

This is a formula that allows you to find the distance between any two points on a coordinate plane without
graphing first. It is called the Distance Formula. The Distance Formula uses a d for the distance between
the two points rather than a c.
Lesson 20 ~ The Distance Formula

113

exampLe 1

solution

Find the distance between (1, 2) and (4, 6).
using the Pythagorean Theorem

using the distance Formula
Let (x₁, y₁) = (1, 2) and (x₂, y₂) = (4, 6).
_________________

d = √ (x₂ − x₁)² + (y₂ − y₁)²
_______________
d = √(4 − 1)² + (6 − 2)²
_________

3² + 4² = c²
9 + 16 = c²
25 = c²
5=c

d = √(3)² + (4)²
______
d = √9 + 16
___
d = √25
d=5

exampLe 2

Find the distance between (0, 8) and (3, 2). round to the nearest tenth.

solution

Let (x₁, y₁) be (0, 8) and (x₂, y₂) be (3, 2).
_________________

Write the Distance Formula.

d = √ (x₂ − x₁)² + (y₂ − y₁)²

Substitute each value from the ordered
pairs into the formula.

d = √(3 − 0)² + (2 − 8)²

Using the order of operations, compute
inside the parentheses first.

d = √(3)² + (−6)²

Simplify by squaring.

d = √9 + 36

Add.

d = √45

Square root. Round to the nearest tenth.

d ≈ 6.7

_______________

__________

______
___

The distance between (3, 2) and (0, 8) is about 6.7 units.
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exampLe 3

Find the perimeter of ∆MAt to the nearest tenth.
A(2, 5)

M(−3, −1)
t(4, −3)

solution

Find the length of each side of the triangle using the Distance Formula.
____

(−3, −1)
AM: (2, 5) to_________________
AM = d = √(−3 − 2)² + (−1 − 5)²
___________

AM = d = √(−5)² + (−6)²
_______
AM = d = √25 + 36
___
AM = d = √61 ≈ 7.8
___

____

to (2, 5)
TA: (4, −3)_________________
TA = d = √(2 − 4)² + (5 − (−3))²

to (4, −3)
MT: (−3, −1)
____________________
MT = d = √(4 − (−3))² + (−3 − (−1))²
__________
MT = d = √(7)² + (−2)²
______
MT = d = √49 + 4
___
MT = d = √53 ≈ 7.3

__________

TA = d = √(−2)² + (8)²
______
TA = d = √4 + 64
___
TA = d = √68 ≈ 8.2

Add the lengths of the three sides of the triangle.

7.8 + 8.2 + 7.3 = 23.3

The perimeter of ∆MAT is approximately 23.3 units.

exercises
use the distance Formula to calculate the length of each segment. round to the nearest tenth,
if necessary.

.

1

(4, 5)

(1, 1)

2.

(−1, 5)

(4, 1)
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use the distance Formula to calculate the length of each segment. round to the nearest tenth,
if necessary.

3.

4.

Find the distance between each pair of points. round to the nearest tenth, if necessary.

5. (7, 9) and (4, 6)

6. (6, 2) and (1, 14)

7. (−8, 7) and (0, 1)

8. (9, −3) and (2, −4)

9. (0, −11) and (−4, −8)

10. (5, 8.5) and (3, 7.5)

11. ∆ABC is formed by the points A(9, 2), B(−1, −3) and C(−5, 7).
a. Find the length of AB. Round to the nearest tenth.
b. Find the length of BC. Round to the nearest tenth.
c. Find the length of CA. Round to the nearest tenth.
d. Find the approximate perimeter of the triangle.

12. ∆TUF is formed by the points T(1, 9), U(7, 1) and F(7, 7).
a. Calculate the length of each side.
b. What is the perimeter of the triangle?
c. Classify the triangle based on its sides.

13. A circle has a center at (0, 0) and a point on the edge of the circle is located at (5, −12).

a. Find the length of its radius.
b. Calculate the circumference of the circle using the formula C = 2πr. Use 3.14 for π.
c. Calculate the area of the circle using the formula A = πr². Use 3.14 for π.

14. A circle has a center at (5, −3) and a point on the edge of the circle is located at (8, 1).

a. Find the length of its radius.
b. Calculate the circumference of the circle using the formula C = 2πr. Use 3.14 for π.
c. Calculate the area of the circle using the formula A = πr². Use 3.14 for π.

15. Show that ∆ABC is isosceles based on the lengths of its sides.
A(−1, 4)

B(5, 2)

C(3, 8)

16. Kayton is playing disc golf at the local park. He is standing

at (3, 14) on the park grid. The first hole of the course is
at (8, 2). Each unit on the grid is equal to 15 feet. How far is
Kayton from the first hole in feet?
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review
use a protractor to draw each angle. Label each angle.

17. m∠W = 75°

18. m∠JKL = 153°

19. m∠5 = 28°

20. Cal set an 8-foot ladder 3 feet from the base of a wall. How high does the ladder reach?
21. Sally drives 15 miles east and 9 miles south. How far is she from her starting point?

23.

>

22.

>

set up an equation and solve for x.

13x°
(4x + 12)°
7x°

(6x − 48)°

>

>

t ic -t Ac -t oe ~ Vo c A B B ooK l e t
Geometry has many vocabulary terms and formulas. Create a small
booklet of the vocabulary and formulas from this textbook. Organize
it by topics in a way that makes sense to you. The topic of each section
in your booklet should be clearly marked. Include diagrams and definitions.
Include helpful hints for topics that have been difficult for you or other
classmates. Create a cover page and table of contents.
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t ic -t Ac -t oe ~ 3d c oor di nAt e P l A n e
So far, coordinate planes have been two-dimensional with two
axes, x and y. There are three-dimensional coordinate planes with
3 axes: x, y and z. Points in a two-dimensional graph are written (x, y).
In a three-dimensional graph they are written (x, y, z).
The Distance Formula and Pythagorean Theorem can be combined to form
an equation that can find the distance between the two points that
are farthest apart. ___________________________
d = √(x₂ − x₁)² + (y₂ − y₁)² + (z₂ − z₁)²
Example: Below is a set of points on a three-dimensional coordinate plane. The distance found is
the distance between the two points.
(1, 4, 6) and (2, −3, 8)
Write the three-dimensional Distance Formula.
Substitute numbers into the formula.
Compute inside the parentheses.
Simplify by squaring.
Simplify.
Round to the nearest tenth.

___________________________

d = √(x₂ − x₁)² + (y₂ − y₁)² + (z₂ − z₁)²
________________________
d = √(2 − 1)² + (−3 − 4)² + (8 − 6)²
_______________
d = √(1)² + (−7)² + (2)²
_________
d = √1 + 49 + 4
___
d = √54
d ≈ 7.3

Find the distance between each pair of points. round to the nearest tenth.

1. (4, 1, 5) and (8, 7, 3)

2. (0, −3, 14) and (−5, 2, −7)

3. (1, 8, −3) and (4, −2, 15)

4. (3.7, 2.5, 8) and (6.1, 0, 5.9)

5. A sphere’s center is located at (0, 0, 0). The point (4, 9, −5) is located on the surface of the sphere.
Find the radius of the sphere. Round to the nearest tenth.

6. A sphere’s center is (9, −5, −5) and (−1, −2, −7) is a point on the sphere.

a. Find the radius of the sphere. Round to the nearest tenth.
b. Find the surface area of the sphere using the formula SA = 4πr² and 3.14 for π.
c. Find the volume of the sphere using the formula V = _43 πr³ and 3.14 for π.
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vocabulary
distance Formula
hypotenuse
irrational numbers

leg
perfect square

rational number
square root
theorem

Lesson 14 ~ Perfect Squares
Find the value of each square root.
___

__

1. √25

2. √1

___

___

4. √49

5. √64

____

3. √100

____

6. √144

7. The Ransom family owns a square-based tent. The area of the base of the

tent is 121 square feet. What is the length of each side of the base of the tent?

8. A square has an area of 36 meters. Find the perimeter of the square.
solve each equation. Check each answer.

9. x² + 5 = 86

10. 4x² = 64

11. 2x² + 12 = 20

Lesson 15 ~ Estimating Square Roots
determine the two positive integers each square root falls between.
___

12. √18

___

13. √70

___

14. √37
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estimate each square root to the nearest tenth.
__

___

15. √8

___

16. √15

17. √52

use a calculator to approximate each square root. round to the nearest tenth.
___

___

18. √43

____

19. √93

20. √231

21. Deidre bought a square plot of land. The total area of her land was 12,000 square feet. What is the length
of one side of her plot? Round to the nearest foot.

Lesson 16 ~ The Pythagorean Theorem
Find the value of x in each right triangle. If necessary, round to the nearest tenth.

22.

23.

x

x

4

7

24

25.

24.

6

13

8

5

x

x

26.

27.
20

11

9

12
x

28. A rectangular gift card is 4 inches by 3 inches. Find the length of the card’s diagonal.
29. The area of a square is 25 square meters.

a. What is the length of each side of the square?
b. What is the measure of the square’s diagonal?

Lesson 17 ~ Converse of the Pythagorean Theorem
determine if the given lengths form a right triangle.

30.

31.

3
2

4

32. 16, 30, 34
1

1.25

0.75
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determine if each set of numbers is a Pythagorean triple.

33. 7, 24, 25

34. 10, 24, 23

35. 2.5, 6, 6.5

36. Use the Pythagorean triple containing the integers 3, 4, 5.

a. Multiply each number in the set by 2.
b. Verify that the new set of numbers from part a form a right triangle.
c. Create two more multiples of the Pythagorean triple 3, 4, 5.

Lesson 18 ~ Applying the Pythagorean Theorem
draw a diagram and solve for the missing measure. When necessary, round to the nearest tenth.

37. Kyle cut a 3 inch by 5 inch card into two equal-sized right triangles. What is the length of the hypotenuse
of each triangle?

38. Kirstina is painting her bedroom. Her ladder is 10 feet long. She wants it to reach 8 feet high on the wall.
How far away from the base of the wall should she place the ladder?

39. A ship travels 120 miles due north then makes a turn due west. It travels 250 miles west.
How far is the ship from its starting point?

40. Owen walks to school each day. He travels 12 blocks east and then 5 blocks south.
a. If he could walk on a path directly from his house, what would the length
of his walk be in blocks?
b. How many blocks shorter would the direct route be?

41. A rectangular prism is 5 meters long, 6 meters wide and 8 meters tall. What is the
length of its longest diagonal?

42. Bobby is sending his cousin a baseball bat for a gift. He needs to fit the bat into a
box that measures 30 inches by 10 inches by 12 inches. What is the maximum
length the baseball bat can be to fit in the box?

Lesson 19 ~ Distance on the Coordinate Plane
Find the length of c on each graph.

43.

44.
c
c
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Find the distance between each set of points using the Pythagorean Theorem. When necessary, round to
the nearest tenth.

45. (7, −1) and (1, 7)

46. (0, −6) and (1, 0)

47. (−3, 2) and (5, −2)

Find the perimeter of each triangle formed by the given set of points. When necessary, round to the
nearest tenth.

48. (0, 0), (0, 6) and (8, 0)

49. (−1, 3), (−1, −2) and (6, 3)

Lesson 20 ~ The Distance Formula
use the distance Formula to calculate the length of each segment. round to the nearest tenth,
if necessary.

50.

51.

use the distance Formula to find the distance between each pair of points. round to the nearest tenth,
if necessary.

52. (1, 19) and (9, 2)

53. (8, 3) and (4, −2)

54. (−5, 0) and (−4, 1)

55. A circle has a center at (0, 0) and a point on the edge of the circle is located at (−4, 3).

a. Find the length of its radius.
b. Calculate the circumference of the circle using the formula C = 2πr. Use 3.14 for π.
c. Calculate the area of the circle using the formula A = πr². Use 3.14 for π.

122

Block 3 ~ Review

chArity
credit union AssistAnt
Branch ManaGer
eugene, oregon

CAreer
FoCus

I am an assistant branch manager for a Credit Union. My job includes
many tasks each day. Part of being a manager is overseeing what other
people who work for the Credit Union are doing. One of the main things
that a Credit Union does is lend money to people. Loan officers help
members apply for loans. Part of my job is to oversee the loan officers and
to approve the loans that people want to take out from our Credit Union. I also
work with members to help them find the best rate for their loan and keep their
accounts with our Credit Union up to date.
There are many steps that go into a person being able to get a loan. One of these steps is called
underwriting. Underwriting means to review all of a member’s information to see if they qualify for a
loan. When members of our Credit Union make loan requests, the loan officer will bring it to me and I
begin the underwriting process. I use ratios to compare how much money a person is asking to borrow
with how much money they make. I also look at things like a member’s employment history and credit
score. There are many factors to look at when deciding if somebody can borrow large amounts of money.
It is my goal to put the member and the Credit Union in the best position so all parties involved are
satisfied with the end result. Math helps me to make sound decisions towards reaching that goal.
A person can take a position in lending with a high school diploma. Each position has specific
requirements, some of which need more education than others. Many lenders find it helpful to
have a college degree in a financial subject area like economics or business.
In lending you can make from $19,200 per year as a full-time teller to $75,000 per year as a branch
manager. Salaries vary depending on what position you have and your years of experience.
I love motivating my team to give excellent member service. Our goal is to provide a range of
products and services that will appeal to our membership while making sound financial decisions.
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