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The Real Numbers
The numbers that we use every day belong to the set of real
numbers. The real numbers can be divided into rational numbers
and irrational numbers. Rational numbers can be expressed as
fractions. Irrational numbers«cannetibe expressed as fractions. The
set of rational numbers contains the natural numbers, the whole
numbers, and the integers. , -
.
Natural Numbers: {1, 2, 3, 4, ..} ~» ¢Ov~tng
Whole Numbers: 0,1, 2,3, ...}
Integers: {'r =2,-1,0,1,2, ..}
The Venn diagram shows how subsets Rational 03 vois | mational

Rumbers a Numbers

of the real numbers are related.

« 3 is a natural number, a whole number,
an integer, and a rational number.

- 0 is a whole number, an integer, and a rational
number.

+ =V8orgisan integer and a rational number.

+ V15 or 3.872983346... is an irrational number.

- 0.3 or g‘ is a rational number.

Find an approximation to the nearest tenth of V12
On a graphing caleulator, press [v7] 12 [ENTER].
The result is 3.464101615. So an approximate value for V12 is 3.5.

Example:

Name the set or sets of numbers to which each real number

belongs. Let N = natural numbers, W = whole numbers,

Z = integers, Q = rational s, and | = irrational

5. -V2s=2=9 410

1. -4 2.2
2,Q Q 7,Q NW,Z QR
5.23 6V3 7. —4.324781... 52
Q T Q
100 10. 1 11. -0.25 12, V15
T

Q Q

Find an approximation to the nearest tenth for each square root.

18.V2 14. V14 15, V20 16. V55
L4 37 4.5 ~7.4
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Name the set or sets of numbers to which each real number
belongs. Let N = natural numbers, W = whole numbers,

Z =i Q= s, and I = ir
1. V19 2. -8 3.1.737337... 4.04
5-3 6.1/64 7.-% 8. —V144
9. 0.414114111... 10. 31 11. 13 12.0.75
Find an appr , to the tenth, for each square root.
Then graph the square root on a number line.
13. V5 14. V11 15. ~\/24
01234 12345 =7 b -5 -4 -3
16. V30 17. -\/38 18. V51
i ey O
34567 -8 -7 -6 -5 4 67390
19, ~V'65 20. V72 21. -V89
— —_ et
108 -8 =7 6 678 910 -11-10 -3 -8 7
22.V1s8 23, -V131 24. V104
B e
B 9 10 11 1z ~13-12 -11-10 -0 8 8 10 11 12
D hether each ber is rational or irrational. If it is
irrational, find two ive integers b which its graph
lies on the number line.
25. /28 26. -9 27. V56
28. —\/14 29. V36 30, V99
31, -V73 32. V196 3. V77 L
34. -V 100 35. V88 36. ~\V46
© Glencoe/McGraw-Hill 86 Algebra: Concepts and Applications
NAME DATE PERIOD
- Student Edition
Studv Guide Pages 606-611

The Distance Formula

You can use the Distance Formula to find the distance between two

points on the coordinate plane.

The Distance Formula

n)

d (s — x7)?

The distance between any two pniqts with
coordinates (¢, y;) and (%, o) is given by

J Find the dist.

d ="V =52+ (=-n)?

b A(=3, 2) and B(4, 1).

| ¥ |

=V - (-3 + (1 -2
= V7T + (-1F
=49 +1

= V50 or about 7.1 units

Find the distance between each pair of points. Round to the

nearest tenth, if necessary.
1. P(—4, 0), Q(5, 0)

8.J(-5, 1), K(-2,5) SRR notes
5. R(-7, 4), 5@, -1)

7.X6,9), Y2, 3) seq notes

9. G(5, —4), HQ0, 6)

11, M(L, 8), N(~1, 4)

13. A(1, 20), B(12, —4) s@@ ~oteS

15. AG. 4, BO.6) gee wotRS

© Glencoe/McGraw-Hill

2. X(0, 0), ¥(6, 8)

4 M(-4, -14), N3, 10)
6 C(0, -5), D3, 2)

8. A(-9, 1), B(-8,3)
10. U7, -3), (=3, -2)
12. X(12, —3), ¥(7, —15)
14. B(-3, -8), F(-8, -8)

16. $(-6, —6), T(—5, ~1}

87 Algebra: Concepts and Applications
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3)(‘3 al =\[ (xz-x,)a + (\{2_\/1)2

d =\ a9 = (54
d =\ (+3) = G4
Jd = 3 + oL
J = @

73 (5/q> A :\[ (xa_x()a + (Ya"‘h)n
(33) gt Ay
d={®) +e)
d={+ 2%
d="S

0= 67 onits
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3) (1,200 (1a,-4)

=\ (a-xf +(a=vy
(12~ F(Y29)

2

I

26 27
2] + 5/%

676 74
\[67\7 ’Q:ZQU\V\H-S

d:\(()(a_xl)a + (ya=v1)?
J= [ 6570)" + (4 g3
J=\ (3 v (-2
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The Distance Formula

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

1. X(4, 2), (8, 6)

2. Q(-3.8), R2, —4) 3. A(0, -3), B(-6, 5)

4. M(~9, ~5), N4, 1) 5. J(6, 2), K(~17, 5) 6. 5(-2, 4), T(-3, 8)

7. V=1, =2), W(~9, =7) 8. 0(5, 2), (7, -4) 9. GG, 4), H(-2,1)

)(0

Find the value of a if the points are the indicated distance apart.
10. C(1, 1), D(a, 7); & = 10

<see wotes

I1. Y@, 8), 25, -1);d=5

12. F(3, ~2), G(-9,a); d = 13 13. W(-2, 0), X(7, ~4) d = /35
see wotes see notes

14. B(a, -6), C(8, —3);d = V34 15. T2, 2), Ulg, -4); d = /72

i
‘-

© GlencoeMcGraw-Hill ar Algebra: Concepts and Applications

) (G3 (A7) d=10
j:—\{(’(.\"‘a)a* (Yl’Yl)a
2 2
(@‘(\QI—A)’ + (|—7)’>
j00=  (1-A)*+ (157)°
2
oo= (I-AY+ (-6)
oo= (1-AY #73¢
F36

y-36=

W: (-
+ g A
41

+gel= -A
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|Q> (31—:) d=13umits
(-q/A
A= () + (yam Y
3=\ (3 -~ (-2-A)
e =y
3=\ (@7 * (arAF

, =4
(lasz___@VlL}l—{- + (—:2+—A)1>

6q = ¢ * (-2+-A)°
e =

t5 R r-A

¥
| 5]
T
pe

3) (-3 W djg
ﬂ(xg-":):" (‘/1“/1)3
s = (-2-7) +(4--4)
‘ 2
(R e w7 )

83= ("q)a"‘(ﬁ""")a

g5 = Bh o+ (AH4)

+ -5 B .
(F= o
=  Af4
‘—::Qq - 4

p= ta+-t or Az-2 41
A= - or A:_G

(—Q)-R) or (‘Q "Q
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3) cont'd  (-2A) (74
(-3,-¢)

(-2 -2)

NAME DATE PERIOD
Study Guide Student Edition
Pages 614-619
J Simplifying Radical Expressions

To simplify a radical expression such as V 54, first identify any
perfect square factors of the radicand. Then apply the Produet
Property of Square Roots.

\V5d=V6-9 3% = 9, s0 9is a perfect square factor of 54.
=v6- Vo Product Property of Square Roots
-VE-30r3V6  Simplify V9.

— . Vg Ve .

To simplify radical expressions such as ok and e that involve
division, you must eliminate the radicals in the denominator. To do
so, you can use the Quotient Property of Square Roots and a method
called rationalizing the denominator. Rationalizing the
denominator involves multiplying the fraction by a special form of 1.

Examples: Simplify each expression.

Nen Ve =
V1 Vi
/o1 7y . Ve Ve Vs /5
) \\/7] = 2; Quotient Property Vi = T% 0 ‘vj % =1
= % Product Property
=/3.92
= 2\/5 Quotient Property
4/(»3 Simplify.
\ . ¥
3? Simplify each exﬁegsian. Leave in ra My WF necessary. /\
Y2
74 vE 3@RVE Q| 4 V5
€@ V7 43 2\3
Q9 5. V99 6.V1Z-V3 7.V8 V6 8.2V3 V3
q/'\” 3ﬂ—, see noteS see no eS see noteS
V18 .\' 1€ _ V75 \(1S _ Vag. V2
%% = 7.610. v (;;1. a 12. =
e bry
] 13. £j=“% 14, \—\/5 15. % 16 %
see notes
88 Algebra: Concepts and Applications

© Glencoe/McGraw-Hill
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D)®  simplifying Radical Expressions
Simplify each expression. Leave in radical form. 72
= — 7\
1.Ves 2. V48 3. V72 a- %
324 ky>
. .
4. Veo 5. V175 6. V245 PA P
7.V7.V1e 3@@ 8.V2- V1o 9. V10 - Vo
Vg Va1 Vs
10 V2 11. 73 12, VB
e
VI cop weteS | VE VB
13. 14 R T 15. e
; 16 —5 17, —4 18 3
: a-V7 “3+Ve T3-v3 +es
see notes see no
*g Simplify each expression. Use absolute value symbols if
i necessary. tes
19. V502 20, V27052 21. Va9chgi SRR NO
R
3
22, V/6axtyoz2 23, \/56m2n'p® 24. \/108:%%6
4 }{Q see notes @
\3
© Glencoe/McGraw-Hil 88 Algebra: Concepts and Apolications
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17)

7 (33R)
i@ (3-\@)
Y
§(3-\2)
(’51—\[57?3—&2)
"
|2 -4(2
9+ + 30 +9\2 [
——/
13- 12 a2 =\%
9+
12- 42
=
3 (3+V3)
(3-V3) (3 +V3)
= O
3/(%“{3_) . 9a+3(3
>+ 3E)(3H3E) 9«33 3355
VS
q+3(3 2
A+ 33343 - 3
_ a+3\03
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Adding and Subtracting Radical Expressions

You can use the Distributive Property to add and subtract radical
expressions with the same radicand.

Example 1: Simplify each expression.

a. Z\/g + 8\/5
2V/3+8V3 = @+ 8)\/:; Distributive Property
=10V3 Simplify.
b. 1510 - 210
15V/10 - 2V10 = (15 — 9V10  Distributive Property
=13V10 Simplify.

Recall that when you add monomials, only like terms ean be
combined. The same is true when you add or subtract radical
i Radieal ex) i are like terms if they have the

same radicand when they are in simplest form.
Example 2: Simplify 4\/5 +6V7 - VT
V2 + 6V - 11VT = 4V2 + (6V7 - 11T} Group like terms.
=4V2+ 6 - VT Distributive Property
=4V2-5V7 Simplify.

Simplify each expression.

Leviesvs = 16VS 2 5V 43V = M
Vi = -3V 4 -3VEIE10VE = T 133
~e+lvs = 5VE sV eV« vm = V10

w7 5vE+avs= -3VR + W5 s VT Fi5v3 +10va =\T1¥asV3

@

B

=

9. $V/18 + 3V13 £ 4VT 43V 10. —4V6 + 2V6 + V3 + V3
—-Qve + V3
1 -3V5 + 9V2 + 5V2 + 5V5 12. P2+ VB

& Vel

13.3V3 + \/Eg 14, 5V32 - 6V2

33 + 3% 52512 - 6\

o G(q-HiII e~/ Algebra: Cancepts and Applications
@ 20 'S eV

4va

NAME DATE PERIOD

Practice

Adding and Subtracting Radical Expressions

Simplify each expression.

1.3V7 + 4V7 2.9V2 - 4\V/2 3. —5V17 + 12V17
4.7V3-3V3 5.-8V5+2V5 6 —7V11 - 2Vl
7.18V10 - 5V10 5. -6V + 4V7 9.3V7 +V3

10.2V6 + 4V6+5V6  11.5V3 +4V3 - 7V/3 12.3V2 - 2V2 + 512

Student Edition
Pages 620-623

simplest form

April 26, 2016

P

13 1V5 - 3V5 - 2VE 14.6V18 + 3V13 § 12V18 15, 4V/10 - 3V10 - 510 ®

-3Vi3
16.4V6-2VE+3VE 17.7VT+ V3 -5VT 18 -9V3 + 4V6 + 2V2

19.V12 + 2V21 20.5V63 - ves 21 -4V96 + 6V 24

22. -3V 45 + 3V180 28. —4V56 + 3V126 24, 2V/72 - 3V50

see wotes
25. 7V32 + 3\ 26.V/32 + VB + V18 27.2V/20 - /80 + Va5
see notes
© Glencoe/McGraw-Hil 89 Algebra: Concepts and Applications
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22) -3\4s + 3\I80

(@; K,é}o
- (5 + [§\5

27) 3¢
ZEG

L{,\B— 1.‘4\[—5' + 3\r5—

G
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Solving Radical Equations
Equations that contain radicals are called radical equations.

Steps for Solving Radical Equations

1. [solate the radical on one side of the equation.
i 2, Square each side of the equation to eliminate the radical.
| . Check all solutions. Reject any solutions that do not satisfy the
original equation.

Examples: Solve each equation. Check your solution.

aVi-2=1 b.Vi+1+5=4
Ve-2=7 Ve+t1+6=4
e . .
Vx !‘:fi: ;)+z Add 2 to each side. \/x-+—1=71 Subtract 5.
~\a , . (\/ x+ l)g = (—1)* Square each side.
(\/) = g? Square each side. P
x =81 * o
x=
Check: Vi-2=7 Check: Vx+ 1+5=4

Val -

9 -

T Replace x with 81.

Vo+1+524

~ e

~

4

The solution is 81. There is T—

Some radical equations have no sclution when the domain is the set
of real numbers. Example b has no solution because the square root
of x + 1 cannot be negative.
Solve each equation. Check your solution.
1Vz=7
3.Vr=-9

5.Vi+12-6 see wotes

2.Ve-8=-3 8 Vi-1=-55ee notes
9.Vx+a=3 10.2=Ve—5
mVi-2+1=6 12. V4 3-7=0

see notes
© Glencoe/McGraw-Hill 20
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+ —

Pm :""l&

am—

X

= -—Q,SQ

15# 6

No solution
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%) (Xﬁ:)‘a: ~5) W

XK
N

B

/

April 26, 2016

N =-5
| —++|

=5 &Y 1)

X = A6 = lQ
5 Cu(k\r +-1=-5
k Y-I - - Y -
Che 7 7
\((26r1 = = (1) +-1= =5
Yoo =75
\& i-s
7 s *3 TS
> f No soluhor\
No Solution @
2
12) «+3 ¥ =0
P =47
2 2
<1‘><+3> :(7>
Y3 = 49
{_\& =+ 3
X =t 4¢
—

ywa - 7320
7 ¥7ZO
0=0V
X=46

16
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0 Soiving Radical Equations

Solve each equation. Check your solution.

1.Vx-6=3
4. Vn+1l1=5
T.V2r+1-10=-1
e
10, Vz-3+5=z2
13.V8+2=c-8
R
16. Vbm+4=m+ 2
see notes
L
y

o Glencoe/McGraw-Hill

3)

\(3h-11

2. VE+7=20
5 Vw-2-1=6
8. V3h—-11+2=9

see wotes

11.V3b+9+3=b
ser wetes

14.V3s-6=5-2

17. V2y - T=y = ~5

+

™a

Student Edition
Pages 624-629

3. Vp+a=3

6.Vy-5+9=14

9. Va+4=qa-§
<ee wotes

12. V5f-6+1=f

15. Vdh +4+h=17

18. V3k+ 4+ k=38
see wnotes

Algebra: Concepts and Applications

- 9

—t-

) A7)

Zh
AN

= Y9

=+ |

= 60
3
= 20

April 26, 2016
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+ = -3 ’
) (fA+d y Q/L(\Aﬁ% 0

~g)(AZX
AtY4 = p%-%A s-gh+ et
= 2 + "’IéA’ ‘I_GL{‘
A’N A 4
>~ = -
i = A2 - |GA + GO
A e - \A
A - 10
/+"”=Aa+—\7ﬂ 6O 3%
O 3%
o =0t-12)A3)
0 o- ADS=0
Am_‘g N =S

April 26, 2016
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|(,_,) (\‘ Smt '-+)A =kVV\-\— a)’k

l‘ﬂ m +|<k— ¥
W ak+57 =(8*- K)

3k -i- "i Co_‘h- k2 +-16K

3/\ GO +k f—_L(zk
O GOtk -9k T@
0= k2+-1a14 GO 3,"5

O = (k=9 Xk - ) A

AP A )

=3

19
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