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11 Rational Numbers

NAME DATE

11-1 Properties of Rational Numbers (continued)

4. - a4 3.9 — 31 Replace the 2_ with <, =, or > to make a true statement.
11-1 Properties of Rational Numbers P s & a g 5213 g 3211 o 1728 _ 0. 2213
Objective: To learn and apply some properties of rational numbers. 5. =775 11" "9 B I 4716 87 32 9T 54
5 1 4 5 19 5 311 302 _ 1 _12 .5
Vocabulary 6 24215 12 ny-5% > B g=gs P B —g&—p < MW=go~g <
Rational number A real number that can be expressed as the quotient of two integers. 15. 22 21 < 6. -2 _8 o 17 pla2 8 18 107 9 _153 >
Exs les: i 6_2 O_Q 42_;—.1& 057=_§j_ __i:"_?’ 2 2 “ o 3 7 i &
XAMPIES: g =1 e 37 3 : 100 5 5
Average of two numbers The number halfway between two numbers. Example 3  Find the number halfway between % and —§—
Properties Somtion T+ 1(E-3)=24+l(B_B) e 53 <3y
Density Property of Rational Numbers Between every pair of different 3 /1
rational numbers there is another rational number. =3 * 7(5) Is (3)(5;)3 <§i)§3 1/)?
T <
Order Property of Rational Numbers For all integers a and b and all positive integers ¢ and d: — % E El(f ¥
a_b. . i a_b, ; 0, 1 o< 29
1. c>d1fandonly1fad>bc. 2. c<d1fandonly1fad<bc. -2t 5% 30 <3
_ 31 Is 31)(5) < (80)(2)?
. . . 80 155 <160
Example 1 Which rational number is greater, % or —3—? v
. . 7099 £l is a rational number halfway between 3 and l,
Solution 1 The LCD is 12. Solution 2 37 80 8 5
7 28 9 27 9
T = pady =3y (7)(;)8—'— (237)(9) Find the number halfway between the given numbers.
>
28 27 3 5 67 7 5 17 6 2 20
Compare —— and 5. 2 o B 2 2 AL T, N
R 12 o/} 19 %5 qaa 0 950% 24 913 33
Since28>27§>-2*7—50—7—>2 So3>4> 11 g 79 2 5 7 3 1 13
12 127 3 4" - B N ] . L O e A
22 157 12 120 2. 15’ 26 260 o 25’43 15
Arrange each group of numbers in order from least to greatest. 4-6. See above. Example 4 Ifx € {0, 1,2, 3}, state whether -’23 increases or decreases in value as x takes on its
35 4 5 3 4 2 11 5 2 5 11 105 105 values in increasing order.
1 48’5 8’4’5 2 31577 3’7’15 3 46, 22 4 <4,4.5 22 3 . x 01 2 3 x
Solution Replace x with 0, 1, 2, and 3 in order. <- becomes —-, =, =, 5. So = increases.
4 8 g AL s .4 _6 _5 _3 6.5 4 5 1 2 202°2°2°72
8’ 10 9’ 1’7 5 T 247 157 127 4
Ifx € {0, 1, 2, 3}, state whether each fraction increases or decreases
Example 2  Replace the 2 with <, =, or > to make a true statement. in value as x takes on its value in increasing order.
39 _ 4 398 g
a =T b. Sy 2. £ 2. —% Ao g atl g Ik g L
Solution i =3 9 —4 b 38 9 49 Increases Decreases Decreases Incr Decr Increases
) 8 ol 778 Mixed Review Exercises
(=3)11) L (8)(—4) [Use the order property (38)(9) - (1)(49) Solutions and graphs given at
-33< =32 of rational numbers. 342 < 343 Solve each inequality and graph its solution. the back of this Answer Key.
so-2 <-4 sosd <X L3y+1<7 2. 002+ <8 3.6+ 42 — k=14
4. x+1=3 5.6<3x+6<9 6.5<3 —2m
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: : 11-2 Decimal Forms of Rational Numbers (continued, A 2 B U -
11-2 Decimal Forms of Rational Numbers . / 3.a. -0.2 b. —0.0002
Objective: To express rational numbers as decimals or fractions. Express each rational number as a terminating or repeating decimal. 4.a. —0.4 b. -0.04
La+ b L 2a 2 b2 3. m ~2 b —2e g =% b -
v°cabu]ary T3 t 30 Pl © 200 ke 9 - 9000 - 5 ’ 50
Terminating decimal The result when a common fraction is written as a s. 1 6. 2. 7. oL 8. - 9. 3—3~ 10. 2~4- 11. —5i 12. AL
decimal by dividing the numerator by the denominator and the remainder 18 625 102 416 %7-2—53 15 0.27 32(.: 5 21;—5' ; 75 %716?
is zero. Also called ending decimal or finite decimal. For example, 3 = 0.375. - - . - - - : :
Nonterminating decimal The result when a common fraction is written as a Example 3  Express each terminating decimal as a fraction in simplest form.
decimal by dividing the numerator by the denominator and a digit or a a. 0.24 b. 0.325
block of digits repeat endlessly as the remainder. Also called unending, - 54 6 395 13
infinite, repeating, or periodic decimals. For example, % = 0.6363... = 0.63. Solution a. 0.24 = 00 = 25 b. 0.325 = 7000 = 40
Dots or an overbar are used to indicate the repeating block of digits. -
Example 1 Express % as a decimal. Solution 0.625 Example 4  Express 0.521 as a fraction in simplest form.
8)5.000 _
48 Solution Let N = the number 0.521 and # = the number of digits in the block of repeating
The division at the right shows that % 20 digits. -
can be expressed as the terminating 16 Multiply N by 10”. Since 0.521 has 2 digits in the repeating block, n = 2.
decimal 0.625. 40 Therefore, multiply both sides of the equation N = 0.521 by 10% or 100.
4l 100N = 100(0.521 ).
9 Since 0.521 = 0.52121 . . ., 0.521 can also be written as 0.52121.
Then 100(0.521) = 100(0.52121)
1 2 i = 52.121
Example 2  Express each rational number as a decimal:  a. € b 27 Subtract N from 100N. 100N = 52. 15‘_]_
Solution If you don’t reach a remainder of zero when dividing the numerator by the —N;—‘O—'ﬁl
denominator, continue to divide until the remainders begin to repeat. Solve for N. 9N = 55= g 516 36 . 86
. 066 . 0.1818 L s 2.142857 =% =90 = 165 0032 = 5
a. Z—-6i1.000 b. W—'U;Z.OOOO C. 27 =7 —‘7515‘000000
.. 11 14 Express each rational number as a fraction in simplest terms.
oo o Lo 13. 03 2 14. 0.88 22 15. 0225 & 16. 2.6 2 17. 426 218
36 88 e T 10 tTT 25 tUTTT 40 -] 1]
40 20 30 18. 02 2 19. 1.83 1t 20. 0.074 _2_ 21. 221 78 22. 0.0 1
36 i 28 e 9 —_ 6 _ 27 — 33 — 11
29 Y ) 23. 0.37 24. 0.63 25. 0.083 26. 0.08 27. -2.18
4 90 20 37 L L 8. .24
. 88 14 99 1 12 89 1
T e S0 2 60 Mixed Review Exercises
56
2 — 29
T = 0.1818... = 0.1 40 Find the prime factorization of each number.
35 1. 120 2. 50 3. 484 4. 1125 5. 196 6. 288
50 23.3.5 2.5 22. 112 32.53 22.72 25. 32
49 Solve.
1 7.0+2)(y—3) =0 {=2,3}8. (a+ 2% =16 {-6,2} 9. x2 = —9 No solution
1 ————
24 = 2.142857... = 2.142857 10. & — 25k = 0 {0, -5,5} 1. |x +2| =6 {-8, 4} 12. k+3<12
{the real numbers less than 9}
Study Guide, ALGEBRA, Structure and Method, Book 1 Study Guide, ALGEBRA, Structure and Method, Book 1
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11-3 Rational Square Roots 11-3 Rational Square Roots (continued)
Objective: To find the square roots of numbers that have rational square roots. Find the indicated square root.
Vocabulary 1. V49 7 2.V81 9 3. V144 12 4. V196 14
Square root If a® = b, then a is a square root of b. Positive numbers have K228 =18 6. —vi2l -1 7 \/576 24 8. /400 20
two square roots that are opposites. Example: Since 52 =125,51isa 9. 41600 +40 10. £+2025 145 11. /900 30 12. V784 28
square root of 25. Since (=5)2 =25, —5isalsoa square root of 25. 13. £/676 +£26 14. /529 +23 15. —/d4d1 -21 16. V484 22
Radicand The symbol written beneath a radical sign.
Principal square root The positive square root of a positive number. —
Example 3  Find the indicated square root:  a. _\/V% b. £ %
Symbols
V" (radical sign) Solution a 2 =32 _ 5 4 (21 _ VDL _ 1
B 81~ 8T 9 TTN289 T T N289 T T 1T
V9 (the positive square root of 9) :
~V9 (the negative square root of 9) Find the indicated square root.
++/9 (the positive or negative square root of 9) e L o
225 15 121 11 144 12
gl e S i - Nl e BT
7. 400 20 18 s ~8 DU 36 t 20 625 25
P rtie Exampl 24 3897
Product Property of Square Roots
For any nonnegative real numbers @ and b: 64 8 256 16 441 21 529 23
~ — 5 & 2025 £ 45 20 1225 35 2 = 1024 x 32 o8 256 16
Jab = a - b, VA9 = Ao N
169 13 289 17 361 19 1156 34
Quotient Property of Square Roots B - Jiw 10 O e "2 3L y3w w0 2. s s
For any nonnegative real number « and any positive real number b:
a Va 36 _ /36
b T Vb e = (B MO B
Vb v Example 4  ~0.64 66 = g = 0 08
ERETUEERC AR
CAUTION Negative numbers do not have square roots in the set of real numbers. Find the indicated square root.
Hiie squazeoiot of zed viere, 33. 0.16 0.4 34. £4049 £0.7 35 —Jidd -1.2  36. V236 1.6
s R 37. —V239 -1.7 38. V324 1.8 39. V484 2.2 40. 625 2.5
Example 1 Find v256. Solution 256 = i <64 &
= Vi -6
= fe 8 Mixed Review Exercises
Express as a fraction in simplest form.
3 16 5 2
v 1. 0.375 2. =32 -+ 3.02 o
Example 2  Find V/1764. Ry 5 9
a.1.08 L s L3y L 6 12 -2) 3
) A T B o 3/ 24 4\2 75/ a0
Solution Ji764 = 22 327 If you cannot see any squares that divide into F kel
=22./32 .72 the radicand, begin by factoring the radicand. actor completely. 2(n — g)(n + 3) (x - 1)(6 +y)
—2.3.7 7. 2n% — 10n — 48 8. 6(x — 1) + y(x — 1) 9. 9% — k k(3k + 1)(3k - 1)
=42 10. 4w? — 20w + 25 11, 222 + 5xy — 3y? 12. 2 — Tab + 3a%b*
2w - 5)2 2x - y)(x + 3y) (2 - ab)(1 - 3ab)
Study Guide, ALGEBRA, Structure and Method, Book 1 Study Guide, ALGEBRA, Structure and Method, Book 1
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11-4 Irrational Square Roots
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11-4 Irrational Square Roots (continued)

Objective: To simpli ical d to find decimal imati of irrational
PRGNS sg:;:ﬂ:’fzt;ad‘ca SR T R e B e Example 2  Approximate /396 to the nearest hundredth. Use your calculator or the table at the
' back of your textbook.
Vocabulary
i 6 = /22.32.
Irrational numbers Real numbers that can’t be expressed in the form %, Sahytian V356 2 war
. . . =223 .11
where a and b are integers. Their exact values can’t be expressed as either
terminating or repeating decimals. = 611
Property From the table: /11 = 3.317
Property of Completeness Every decimal represents a real number, and 6VIL = 6(3.317) ~ 19.902
every real number can be represented by a decimal. Therefore +/396 = 19.90.
Example 1 Simplify:  a. v/256 b. /50 ¢ 2v80 d. /704
" _ 3 wr . . Example 3  Approximate 0.6 to the nearest hundredth. Use your calculator or the table at the
Solution a. V256 = V4 - 64  Factor within the radical sign. back of your textbook.
= /4 /64 Use the product property of square roots.
B L . _ N60 _ 60 _ 7.746 _
=2-8 Simplify. Solution V0.6 7100 0 =10 = 0.7746
=16
Therefore v/0.6 = 0.77.
b. V50 = V252
= V252 In Exercises 26-37, use your calculator or the table at the back of the book.
= 5V2 Approximate each square root to the nearest tenth.
26. V600 24.5 27. ~200 141 28. —+/800 —-28.3 29. —+/500 -22.4
€.2v/80 = 24165
- 2.4 30. ~/2700 -52.0  31. —+2200 —-46.9  32. V6600 +81.2 33. =/4800 +69.3
= 8/5 Approximate each square root to the nearest hundredth.
- 34. /56 7.48 35. +/32 5.66 36. —/0.7 -0.84  37. ~V0.2 -0.45
d./704 = V6411
= &J/11 . ; .
Mixed Review Exercises
Simplify. Find the indicated square roots.
o ; 9 3
1. \/27 343 2. V20 245 3. V72 6V2 4. V33 42 5. /48 443 1. V100 10 2. —V144 -12 3. \[';g 5
6. /45 35 7. 196 14 8. V80 45 9. 2463 6v7  10. 498 282 4 — (__13261 _% 5. /154 154 6 (%)2 %
11. 7V28 147  12. 4V40 810  13. V44T 21 14. v289 17 15. 3v/50 15v2 .
implify.
16. 124/50 60v2 17. /729 27 18. V432 12V3  19. 875 40v3  20. 2/90 6+/10 7. (13x)% 169x2 8. (2y°25)?% 4ySz12 9. (x + 2y)? x2 + 4xy + 4y?

21. V147 73 22. \/288 122 23, /4235 65 24. 5\/800 1002

25. 541025 25V41

10. [10(@ + DJ?
100a® + 200a + 100

11. (9a%b7c)?

12. 42 + 3y%)42% — 3y
81a8p14c?

1624 — 9y8

Study Guide, ALGEBRA, Structure and Method, Book 1
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11-5 Square Roots of Variable Expressions

Objective: To find square roots of variable expressions and to use them to
solve equations and problems.
Property
Property of Square Roots of Equal Numbers For any real numbers r and s:

r2 =g ifand only if r = s or r = —s.

e )
CAUTION When you are finding the principal square root of a variable expression,
you must be careful to use absolute value signs when needed to ensure

that your answer is positive. For example, ¥x2 = |x|, not x.

NAME DATE

11-5 Square Roots of Variable Expressions (continued)

Example T  Simplify:  a. V1442 b, ¥25r% ¢, V1243
Solution a. V1442 = id4 - V2
= 12|x]
b. V25i8 = V25 - VB
= V25 - V(n¥?
=5n% (n* is always nonnegative)
e. Vi2a®=vV4-3-a2-4
wffs A s JE
= 2la|V3a
Simplify.
1. V81x2 9lx| 2. V12122 11|x] 3. V20x2 2v5|x|
4. Vasx* 35x2 5. —\2522 —5lx| 6. —V16¢* —4c?
7. —V644% —8d* 8. —V98r® 7v2|n3| 9. V225y* 15y2
10. V400a55% 20|a3|b2 11. V81m!2 9mé 12. V441n5 21|n3|
13. V7553 +5ixylV3y 14, £V605¢ +2|x3)y2VI5 15, -V121:32 —11|xy
8
16. —V900a%% -30a2[p% 17, xS 4 2 ¢ T L |
100 10 225,10 15;X5‘
4.8 2 3,2 18 9
19. \f’” x2yt 20, 4327 4im| 21. \/ 16x X
92 32l 2mn? 3600y20 1510
40 20 s e
22. \j 252&5“ 16;‘ 23. V2.25¢% 1.5x2 24, —2.56k2 —1.6]k|

Study Guide, ALGEBR”* Structure and Method, Book 1
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Example 2 Simplify Vm? — 8m + 16.
Solution Vm? — 8m + 16 = N — 42 = |m — 4
Simplify.

26. Vn2 — 14n + 49 |n - 7|
28. Vm2 — 10m + 25 |m — 5|

25. Va2 + dx + 4 |x + 2|

Example 3  Solve 4x? = 25.
Solution 1 4x2 =25 Solution 2 4x2 =25
4x2 — 25 =0 2=
(2x +5)2x = 5) =0 =
2% = =5 or 2x=35 x=i£
Fmaems or | g 4
2 2 5
5\ 2 5\2 2 F=dy
Check: 4(-2.> <25 and 4(—7) < 25
25 =25+ and 25 =254
) . (5 5
The solution set is {7 —2—}
31. {-3,3) 32. {-5,5} 33.{-7,7}
Solve. 34, {-8,8} 35. {-3,3} 36. {-2,2}
29. x2 =16 {-4,4} 30.n2 =36 {~6,6} 3l.x2-9=0 R2.42-25=0

36. 4062 — 160 = 0
40. 0 = 45x2 — 125

35. 2m?2 - 18 = 0
39. 0 =492 -9

34. 0 = m? — 64
38. 42 - 25 =0

33.0=4a% 49
37. 362 ~ 16 = 0

-2 2 _5 5 {_1 3 {_i i}
{ 3'3} { 2’2} 7’7} 3’3
Mixed Review Exercises
Simplify.
1. +V/80 +4v5 2. —4V75 -20V/3 3. 3V256 48
4,273 - 372 7l2 5.43.-275 2 6. D)3 (—2x42 108x14
Evaluate if x = 9,y = 16, and n = 1.
7. 52 + 52 8. x2n* 81 9.2 -2 10. \/1 4 11. \/E % 12. («/;)2 16
337 175 " y
Study Guide, ALGEBRA, Structure and Method, Book 1

v Copyright © by Houghton Mifflin Company. All rights res(




L6

NAME DATE

11-6 The Pythagorean Theorem

Objective: To use the Pythagorean theorem and its converse to solve

geometric problems.

Theorems

Pythagorean Theorem In any right triangle, the square of the length of the
hypotenuse equals the sum of the squares of the lengths of the legs.

¢ (hypotenuse)
iiias Q

b

Converse of the Pythagorean Theorem If the sum of the squares of the
lengths of the two shorter sides of a triangle is equal to the square of the
length of the longest, then the triangle is a right triangle. The right angle
is opposite the longest side.

Example 1  The length of one side of a right triangle is 24 cm.
The length of the hypotenuse is 25 cm.
Write and solve an equation to find the unknown side.
Solution a? + bt =2
& = C2 _— b2
a= “Cz - b? 25cm
=252 — 242 a
= V625 — 576 in
- \/E 24 cm
=17
Check: 7% + 242 = 252
49 + 576 = 625/
The length of the third side of the right triangle is 7 cm.

In Exercises 1-10, refer to the triangle at the right.
Find the missing length correct to the nearest hundredth.
A calculator may be helpful.

¢
a

b

l.a=12,b=16,c=_7_. 20.00 2.a=14,b=48,¢c=_7_ 50.00
3.a=7,b=4,c=_"__ 8.06 4.a=12,b=8,c=_1_ 14.42
5.a=10,b=10,c=_21_. 14.14 6.a=14,b=T7c=_1_ 15.65
7.oa=_1_,b=10,c = 16. 12.49 8.a=_2 bh=235c=37 12.00
9.a=10,b=_2_, ¢ =26. 24.00 10. a =40,b=_2 _, ¢ =41. 9.00

Study Guide, ALGEBRA, Structure and Method, Book 1
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11-6 The Pythagorean Theorem (continued)

Example 2 State whether or not the three given numbers represent the lengths of the sides of
a right triangle.
a. 5,12, 13 b. 12, 18, 22
Solution a. a2+b=c2 b. @+ =2
?
241222432 122 + 182 £ 222
? 9
25 + 144 = 169 144 + 324 = 484
169 = 169 «/ 468 + 484
5, 12, and 13 form 12, 18, and 22 do not
a right triangle. form a right triangle.

State whether or not the three given numbers represent the lengths of
the sides of a right triangle.

11. 9, 16, 20 no
14. 5,6,7 no

17. 18, 24, 30 yes
20. 20, 21, 29 yes

12. 9, 40, 41 yes
15. 6, 8, 10 yes

18. 45, 60, 75 yes
21. 21, 28, 35 yes

13. 9, 12, 15 yes
16. 11, 12, 16 no
19. 17, 18, 33 no
22. 15, 36, 38 no

In Exercises 23-30, refer to the diagram for Exercises 1-10. Find the
missing length correct to the nearest hundredth.

2.a=b=16,c=_1 . 22.63 4. a=b=9,c=_7 1273

25. a =16, b = —-;—a, c=_7_.17.89 26. a = %b, b=10,c=_2 . 11.18
27.a=12,b= —;—a, c=_2_.12.65 28.a=16b = %—a, c=_7_.16.49
29.a=b=10,c=_1_. 14.14 30.a=~;—b,b=8,c=~l_,8.94

Mixed Review Exercises

Simplify.
1. V25x12,2 5x8|y| 2. V2 "8 + 16 |c - 4] 3. V4823 + 2)2
4a2lb + 2|\3a
Write a fraction in simplest form.
4_2.10—23_1___ ; -2,-32 _ 9 _5_#.22_5
( Y’ 328,000 5. Gy oy6 6.5 %5 36
-2, 2-3 -3a-2 ~1 42 -7y -1 3r2
7., = s o e Y . — &
4 6 7 Sty y-2 b T e — g
N A T o 22 ~ 162 — 40 22 +5x -3
10, (—=—)" —— e = -
P -5 n EEe D xe2 2 EECS oo
Study Guide, ALGEBRA, Structure and Method, Book 1
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11-7 Multiplying, Dividing, and Simplifying Radicals

Objective: To simplify products and quotients of radicals.

Vocabulary

Rationalize the denominator The process of eliminating a radical from the
denominator of a fraction. Remember that (Va)2 = a.

Simplest form of a square-root radical

When all of the following are true: Simplest form  Not in simplest form

1. No integral radicand has a perfect-square 25 V20
factor other than 1.
2. No fractions are under a radical sign. —\;/;i E
. . . 5v2 5
3. No radicals are in a denominator. T —
2 V2
Example 1 Simplify 2v/3 - 3V48.
Solution 2V3 - 348 = (2 - 3)(V3 - V4B)
= 6144
=612
=72

Simplify. Assume that all variables represent positive real numbers.

1. 6vV2-3v2 36 2. 3v/5-2v5 30 3.42-v2-v9 6
4. \3-V3-16 12 5. 2V3 -5 2415 6. 42+ ~/3 46
7.N2-V32 8 8.V3:-427 9 9. V1199 33
10. V8- V18 12 11. 4V108 243 12. 7V/80 285

Example 2  Simplify \/% z \[i—;

NAME DATE

11-7 Multiplying, Dividing, and Simplifying Radicals (continued)

d. \/41 . \/3l
5 3

S 2 5
Example 3  Simplify: a. — b. ﬂ—
3 8

Solution L L LS

Vi m‘m'ﬁ_z(ﬁ)? 6
d. 1[4— \/3ﬁ~\124 S 10 =Ji§ =4
Simplify.
3 3Vs 4 246 6 3 e
21 s ziz.f——3 23 \/‘ 24.\/;—4_
Vs 3 23 1 2 7
25, 7 2 26. T 27 \/ 3 1o 28. \/1— di
Example 4  Simplify V3(v/3 — 4).
Solution V33 — 4 =V3-vV3 - 34
=3 -4V3
Simplify.
29. V22 - 1) 30. V6(5 — V6) 31. 2V3(V27 — N3) 32, 350245 — V125)
2 -2 5V6 - 6 12 -45

Mixed Review Exercises

. 7 [54 [7 .54 \/—9' 3
g2 =L 22 o= 2 lve.
Solution \/: 7 ] 7 > Selve . s
1.2 =121 {-11, 11} 2.22-128=0 {~8,8 3. 162 —1_24{ T’T}
Simplifv. Assume that all variables represent positive real numbers. 4. % + % = % {6} 5. % = -]—vé- {25} 6. ,;Z — : = % {1}
BT AT T E s s T e Simplify
N . v 21x ~ 8 4a + 18 2a - 3
- \E\/zl \/* 125 " \/Z\/Tl 20 \/z 10 7. 15x +2(3x — 5) + 2 8. 10a + 6 — (6a — 12) 9. 32a — 5) — 4(a — 3)
8 27 3 3 112 4 Vs B/T J3 10, (—4cd?)(—3c2d) 1. -3m +2+9m -5 120 x(x = 1) + (x = 3N2x — 1)
NCihary 12¢3a° 6m — 3 3x2 - 8x + 3
Study Guide, ALGEBRA, Structure and Method, Book 1 Study Guide, ALGEBRA, Structure and Method, Book 1
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11-8 Addmg and Subtractmg Radicals 11-8 Adding and Subtracting Radicals (continued)
Objective: To simplify sums and differences of radicals. Simplify.
20. 3v/2 + 350 18v2 21. 324 — 276 46
- s ey inQ
Example 1 Simplify: . 33 +4V5  b. 27 + 33 22. 5V63 - 228 1137 23. VI8 — W72 -21V2
Solution a. Terms with common factors can be combined. 24. 2V80 — 645 -10V5 25. 5V48 - 627 2V3
35 + 45 = (3 + 45 = V5 26. 42 + V72 102 27. V108 — 27 33
b. Terms that have unlike radicals cannot be combined. 28. 3+/8 — 2450 —-4v2 29. 512 - 3/48 -2v3
Therefore 2v/7 + 3v/5 is in simplest form. W, BT — BT /B A1 55 — <3 /2
Simplify. 32. 472 - 6V32 0 33. 2475 + 37108 28v3
1. 6v2 — 332 32 2. 83 + 4V3 1243 3. 2415 — V13 2V15 - /13 34. 1018 — 5v/32 10V2 35. 243 + 3B + 32 1242
4. —5V2 + 8V2 32 5.45 +3V7 4Y5 + 3V7 6. 93 — 43 53
W5l B2 e ¥ = B 36. 5VI8 + 3VIT2 22V7 37. 454 — 26 106
7. W5 + 65 135 8. 83 ~ V3 7V3 . =3J10 + 76
~-3V10 + 7V/6 38. 8v/8 — 4432 + 3v2 342 39.2427 - V15 -3 0
. _ i . 475 — 3448 — 27 - ) -
Example 2 Simplify 43 — 2v7 + 843, 40. 4375 — 348 — 27 543 41, 24/45 — 520 + 245 -2V5
Solution Use the distributive property to regroup. . . .
Mixed Review Exercises
W3- 2NT+83 =4+ 83 - 27
= 12v3 - 24/7 Write each equation in slope-intercept form.
L2y=4x+6y=2x+3 2.3y—x+9=0y=—;—x—3
Simplify. 3% —y=2y=2x-2 4.3x+3y=2y= —x+%
10. 10v6 — 3v6 + V6 86 11. W2 + 6v2 — 3v2 102 5, =2y %10y = lx_s 6.2t -5y =0y = %
e B = ~ = = :
12. 15V7 + 27 30\/77\/7 l3.2x3+5\12+8\/7?f10\/3h+5\/§ » Toxm-y+T g -x47 8_4_x+2y=0y=% — 2
14. 86 — V3 + V6 — 33 9V6 - 43 15. 2V/5 — 5V2 + 9V2 - 6V5 4V2 - 45 . B e § B & R 1,3
" - A o . . s -9 = = 2X - ) + = goX == s
16. 26 — V10 + 46 66 — 10 17. 35 + VIT — 4/IT + +/3 45 - 3i - vy 4 LA
8. 6v3 — V7 + 8/3 — 67 14J3 - 7V7 19. 5V13 — 3W2 + 2V/i3 — 82 7v13 - 113 For each parabola whose equation is given, find the coordinates of the
vertex and the equation of the axis of symmetry.
1.y = =22 (0,0);x = 0 2. y=x2 —4x +4 (2,0);x =
Example 3  Simplify 5v2 — 3v/6 + 248 — 5V54. B.y=3-22(0,3;x =0 M. y= -2 ~4x (-2,48);x = -2
Solution First express each radical in simplest form. B Solve. Assume that no denominator equals zero.
5v2 ~ 3v6 + 28 — 5v54 = 5v2 — 36 + 242 - 596 -3 x 2
- - — 15, —— = <+ {-5} 16. = {-2}
= 5v2 — 3W6 + 202v2) — 5(3V6) 8 5 x+4 2 +3
= 5V2 = 3V6 + 42 - 15V6 17.9-3% =x 1,8 8. =55 [-51]
= 9vZ — 186 * b
2 _ x43 4 X3
19.x+1+x_1—1{0,3} 20. o L {-12, 8}
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11-9 Multiplication of Binomials Containing Radicals

Objective: To multiply binomials containing square-root radicals and to
rationalize binomial denominators that contain square-root radicals.

Vocabulary

Conjugates If b and d are both nonnegative, then the binomials

avb + d and  avb — cVd

are called conjugates of one another.

Example 1 Simplify (4 + V35)4 — V5).
Solution The pattern is (a+ b)a —b) = a* — b2
@ + B4 — \5) = 42 — (V5)?
=16-5
=11
Example 2 Simplify 2 + V/3)%.
Solution The pattern is (@a+b?=a +2ab + b
2+ V32 =22 + 20(3) + (V32
=4+ 4/3+3
=7+ 43
Simplify.
1. 5 +V3)(5 —V3) 22 2. 2-V3HR2 +V3) 1 3.63+VNDB -V 2
4. IS5 -5 +2) 11 5. WIT - 5HWIT +5) —-14 6. V7 + 67 — 6) —29
7. V3 +5)(3 -5 -22 8. (6 — V5)(6 + /5 31 9. 2V3 - 12 13 - 43

10. (46 + 3)2 105 + 246 11. (8 + +/3)2 67 + 16V3 12. (V5 + 3)* 14 + 6V5

Example 3

Solution

Simplify 3v2 — TV5)%.
The pattern is (a — by = a? — 2ab + b2,

3V2Z - 5?2

(3V2)? = 2GBV2)(TV5) + (IW5)?

= (3V2? - 2B3)(NDW2)3) + (1V5)?
9(2) — 42710 + 49(5)

18 — 42+/10 + 245

263 ~ 42410

I

Study Guide, ALGEBRA, Structure and Method, Book 1
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11-9 Multiplication of Binomials Containing Radicals (continued)

Simplify.

13. (V5 — VBV5 + 3y 17 14. VT — BBVT + +5) 58

15, (45 — VI3 + V17) 63 16. (610 + 2V6)(6VI0 — 2v/6) 336
17. V3 - 3)HBV3 +2) 12 - 5V3 18. V2 + 2)(3V2 — 2) 26 — 42

19. V5 - 5vD(3V5 + V7)) =5 - 13V35 20. (6vV11 + VE(VIT + 3V6) 150 + 2066
21. (5VI1 = 2v3)@V/IT + 3v3) 202 + 7V33 22, (46 — 3W2)(6V6 — 2v2) 156 ~ 52V3

s " % 2
Example 4  Rationalize the denominator of LA

" 2 .2 3 -5 . . .
Solution TRyl wry e a—y Use the conjugate of the denominator.

_ 28 -5
9 — W52
6 — 25
9-5

_ 6 =25
B 4

Rationalize the denominator of each fraction.

1 V3 -1 1 3 -2 2 V5 + 1 1 N7+ 2
Boyswm 2 ¥Bagyyp T BFom2 BFoTos
2 +4/5 V5 -1 6 7
2. T 2. 55 Y. sm—T 3. 37
-7 = 35 = 123 + 6 21V7 - 14
4 7 -3J5 11 59

Mixed Review Exercises

Simplify. Assume that all variables represent positive real numbers.

1. V72:5 6x32 2. 3WI2x + 443 72Vx 3. 420 — 25 65
3 2. [3 1 2, L1 52
4. 327 + 5VAE 20V3 5.\f3 /32 1 6.\[13 ‘[33 Y
7. 2 — 3k3)? 8. 3p + 57?2 9. (4ab + x)(dab — x)
4 - 12k + 9K* 9p2 + 30pz + 252% 16a%b? - x?
Solve.

10. 5p — 1 = 4(p + 3) {13} 11. x> ~ 1lx +28 =0 {4, 7} 12. 4¢> = 100 {-5,5}
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11-10 Simple Radical Equations

Objective: To solve simple radical equations.

Vocabulary

Radical equation An equation containing a radical with a variable in the radicand.

For example, v5x + 9 = 12.

CAUTION When you square both sides of an equation, the new equation

may not be equivalent to the original equation. Therefore,

you must check every possible root in the original equation to

see whether it is indeed a root.

[ 4

NAL. DATE \

11-10 Simple Radical Equations (continued)

Solve.

22. 1 =~m —2 {9} 23. 6 =+x — 2 {64} 24, Ja — 5 =4 {81}

25.\2m — 1 +2=9 {25} 26. Vdxr + 1 —1=2 {2} 27.V2x ¥ 3 +5=28 {3)
28. V3mn —2—-4=11{9} 29.10=7++Zm—1 {56} 30.\55 +1+5=11 {7}

Example 1 Solvev/3x + 1 = 5.

Solution Vix+1=35

(3x + 1)*= 52 [Square both sides
3x + 1 =25 |of the equation.
3x =24
x = 8

The solution set is {8}.

Check: A® ¥ 125
NAFT =5
v is

5=5+4

Example 3  Solve V/5m? — 36 = 2m.

Solution V5m? — 36 = 2m

Sni? — 32 = 4m? Square each side of the equation.

m* = 36
m=6 or m= —6
Check: 567 — 36 22(6) /S(—6F — 36 < 2(~6)
V536 =36 L 12 V336 =36 2 ~12
SO =36 212 180 — 35 & —12
Vi L JVig 2 —12
2=12v 12 %12

The solution set is {6}.

Selve.
1. Vi = 4 {16} 2. vy =9 {81} 3. Vx =12 {144) Solve.
4. \Jx = 15 {225} 5. Vd =20 {400} 6. Ve = 25 {625} 31.V3¢2 -2 =5 {-3,3}) 32.V2e®+1=3 {~-2,2} 33+ 15=4c {1}
7. V2x = 8§ {32} 8. 12 = v3a {48} 9. 4= \[g {48} 3 52 —T1=x {_;_} 3. [BES =5 (35) 36. \[2:"?—_4 -2 (18
10. 6 = \/% (72} 1 N5 =1 =7 {50 12. VF ¥ 3 = 6 {34)
N - 7. 4= 223 23 8. 4= [KEE (g 9.3 = [5=1 (16)
13. Vx + 1 =4 {15} 4. Vm + 4 =1 {-3} 15. 15 = 5\/3x {3} 7 2 7
16. \3x = 2 =7 {17} 17. Vix + 1 = 8 {9} 18. V2x + 5 = 7 {22}
19. Vx = 2+/5 {20} 20. Vy = 32 {18} 21. Vx = 633 {108} Mixed Review Exercises
— Express in simplest form.
Example 2 Solve Vax +1 +3 = 8. 1. 3 + V&3 - 6) 3 2.2+ 7T + 43 3. 52 4+ 26
Solution Nax +1+3=8 [First set apart the radical on Check: 2+v3 54 3V3 e
VirFTos loneside of the cquals sign. T8 L4 T 5. 3V2(/18 — 2v2) 6 6. 25+ D5 —-3)7 - 55
4x + 1 =25  Then square each side. V24 +1+3 1 8
4x = 24 V35 + 3 2 g Factor completely. (x + 1)(3x + 2)
x=6 54+32g 7. 54> —10a + 5 5(@a = 1)2 8.7 — 2 - 20t {t-5)(t + 4) 9. 3x(x + 1) + 2(x + )
The solution set is {6}. 8§ =238
10. P + 22 -3x -3 11. 3x° — 48x 12. 22 — 12xy + 18y?
2 - 3)(x + 1) 3x(x2 + Ax + 2)(x - 2)  2(x - 3y)?
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