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C H A P T E R

9

Vocabulary Review
square root, p. 453

perfect square, p. 454

radical expression, p. 454

simplest form of a radical

expression, p. 458

hypotenuse, p. 465

leg, p. 465

Pythagorean theorem,

p. 465

irrational number, p. 470

real number, p. 470

midpoint, p. 478

trigonometric ratio, p. 489

tangent, p. 489

sine, p. 494

cosine, p. 494

In Exercises 1 and 2, copy and complete

the statement.

1. A(n) _?_ of a number n is a number m
such that m2

 n.

2. In a right triangle, the _?_ is the side
opposite the right angle. The sides that
form the right angle are the _?_.

3. What is the midpoint of a segment?

4. ForTDEF below, write sin D, cos D, and 
tan D in terms of d, e, and f.

dF

D

e

E

f

Find the square roots of 2500. 

You know that 502
 2500 and (!50)2

 2500. Therefore, the
square roots of 2500 are 50 and !50.

Approximate �78 to the nearest integer.

64 < 78 < 81 Identify perfect squares closest to 78.

�64 < �78 < �81 Take positive square root of each number.

8 < �78 < 9 Evaluate square root of each perfect square.

Answer Because 78 is closer to 81 than 64, �78 is closer to 9 than to 8.

So, to the nearest integer, �78 ≈ 9.

5. Find the square roots of 625 and the square roots of 8100.

Approximate the square root to the nearest integer.

6. �18 7. !�28 8. !�39 9. �60 

Goal

Find and

approximate square

roots.

9.1 Square Roots Examples on 

pp. 453–455 of the text
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Examples on 

pp. 458–459 of the text

Goal

Simplify radical

expressions.

Simplify �112 and !"
3

2

3

5

b
"".

a. �112  �16 p 7 Factor using greatest perfect square factor.

 �16 p�7 Product property of square roots

 4�7 Simplify.

b. !"
3
2
3
5
b

"" Quotient property of square roots

 "
�3

5
3b 
" Simplify.

Simplify the expression.

10. �350 11. �72 12. !"
4
4

8
9
"" 13. !"

2
1

9
0
a
0

""
14. !" 15. �18z2 16. �75m 17. !"2a

2

"
49

8
"
n2

�33b 
"
�25 

9.2 Simplifying Square Roots

Examples on 

pp. 465–466 of the text

Goal

Use the

Pythagorean

theorem to find

unknown side

lengths of right

triangles.

Find the unknown length c in simplest form.

a2
# b2

 c2
Pythagorean theorem

8
2

# 14
2

 c2
Substitute 8 for a and 14 for b.

64 # 196  c2
Evaluate powers.

260  c2
Add.

�260  c Take positive square root of each side.

2�65  c Simplify.

Answer The length c of the hypotenuse of the triangle is 2�65 units.

Find the unknown length. Write your answer in simplest form.

18. 19. 20.

21. Find the length x of the diagonal of 
the rectangle. Write your answer in 
simplest form.

3
x

7

7 b

9

26

24

a

16

c
12

14

8
c

9.3 The Pythagorean Theorem
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Examples on 

pp. 470–472 of the text

Goal

Compare and order

real numbers.

Use a number line to order the numbers �2.5, �6 ,

"
1

8

7
", 1.8, and ��2 from least to greatest.

Graph the numbers on a number line and read them from left to right.

From least to greatest, the numbers are !2.5, !�2 , 1.8, "
1
8
7
", and �6 .

Copy and complete the statement using <, >, or  .

22. �10 _?_ 2.1 23. �15 _?_ 2 "
1
3

" 24. �1.44 _?_ 1.2 25. 5 "
1
2

" _?_ �48 

Use a number line to order the numbers from least to greatest.

26. �30 , !3.5, "
1
5
7
", !�12 27. "

1
6
9
", !�18 , �20 , !5.01

!1!2!3 210 3

!2.5 1.8!�#2 �#6
17
$$8

9.4 Real Numbers

Examples on 

pp. 476–478 of the text

Goal

Use the distance

and midpoint

formulas.

Given points A(�5, 6) and B(3, 8), find the distance 

d between the points, and find the midpoint M of AB&.

a. d  �(x
2

! x
1
)2

# (y
2

! y
1
)2 Distance formula

 �(3 ! ( �5))2 # (8 ! 6)2 

 �(8)2
# (2)2 Subtract.

 �64 # 4 Evaluate powers.

 �68 Add.

 2�17 Simplify.

b. M  $"x1 #

2

x
2

", "
y
1

#

2

y
2

"% Midpoint formula

 $"�52
# 3
", "

6 #

2
8

"%
 $!1, 7% Simplify.

28. Find the distance between points A(9, 10) and B(6, 6),
and find the midpoint M of AB&*.

Substitute �5 for x
1
, 3 for x

2
,

6 for y
1
, and 8 for y

2
.

Substitute 3 for x
2
, �5 for x

1
,

8 for y
2
, and 6 for y

1
.

9.5 The Distance and Midpoint Formulas
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Examples on 

pp. 483–485 of the text

Goal

Find unknown side

lengths in special

right triangles.

Find the value of x.

The triangle is a 45&-45&-90& triangle. The value 
of x, which is the length of the hypotenuse, is the 
product of the length of a leg and �2 .

x  leg p�2   6�2 

Find the values of x and y. Write your answers in simplest form.

29. 30. 31.

60!

30!

18
y

x

60!

30!

4
y

x

x

y

11

45!45!

9.6 Special Right Triangles 

x

45!

6

6

45!

Examples on 

pp. 489–490 of the text

Goal

Use the tangent

ratio to find an

unknown length in 

a right triangle.

Find the value of m. Round to the nearest tenth.

tan 20&  "
4
m

8
" Definition of tangent ratio

0.3640 ≈ "
4
m

8
"

17.5 ≈m Multiply each side by 48. Round.

32. In TPQR with right angle at R, aP has a measure of
72&. The leg adjacent to aP has a length of 8 units. Find
the length of the leg opposite aP to the nearest tenth.

9.7 The Tangent Ratio 

Examples on 

pp. 494–495 of the text

Goal

Use the sine and

cosine ratios to find

unknown lengths in

a right triangle.

Find the value of a. Round to the nearest tenth.

sin 40&  "
1
a
5
" Definition of sine ratio

0.6428 ≈ "
1
a
5
"

9.6 ≈ a Multiply each side by 15. Round.

33. Find the value of b inTABC. Round to the nearest
tenth.

Use a calculator to approximate

sin 40!.

9.8 The Sine and Cosine Ratios 

40!

15
a

B

C b A

20!

48

m

Q

N

M
Use a calculator to approximate

tan 20!.


