84  Chapter 2 Fundamentals of Algebra

Section 2.2  Simplifying Algebraic Expressions

1. U2 - ut=u2t4 =18 3.3 x4 =334 = 3 5. 5x(x6) = Bx1+6 = 5x?
7. (=532 = (-5-3)(Z- D) 9. (—x2)(—2y%2) = 2xy?Z**+*
= —158+2 = —155 = 2xy222

11. 2b*(—ab)(30?) = (2)(=1)(3)(a)(b* - b - b?) 13. ()% = 2@ =8

— —Gab*t1it2 = —Bab’

15. 5(uv)® = 5ud\® 17. (=293 = (—-2)°s® = —8¢°
19. (a?h)3(ab?)* = (a3 - b® - a*(b?)* 21. (VA (—2w?)* = UA3(—2)uhv24 23. [(x =3P =(x—3)*2=(x— 38
= g23.g4. 3. p2-4 = UuaA - 16Ut
=af-a*- b3 bt — 162 +43+8
— a6+4b3+8 — 16u6vll
— gloplt
25. (X — 2y)3(x — 2y)3 = (x — 2y)3*+3 27. x5 - x3 = x5¥3 = x8 29. —33=-3-X-X-X
=(x— 2y° x5 - x3 # x18 =273 = =27 - X+ X" X
No, they arenotequal. -3 # —27x3

No, they arenotequal.

31. Commutative Property 33. Associative Property of 35. Multiplicative Identity 37. Commutative Property
of Addition Multiplication Property of Multiplication
39. Additive Inverse Property 41. Multiplicative Inverse Property 43. Additive Inverse Property and

Additive Identity Property

45. (x +10) — (x + 10) =0 47.v(2) = 2v 49. 5(t — 2) = 5(t) — 5(2)

Additive Inverse Property Commutative Property of Distributive Property
Multiplication

51. 5X<%) =1 53.12+ (8 —x) =(12+ 8) — x 55. =5(2x —y) = —5(2x) — (—=5)(y)
Multiplicative Inverse Property Associative Property of Addition = —10x + by
57. (x + 2)(3) = x(3) + 2(3) 59. 4(x + xy + y?) = 4(x) + 4(xy) + 4(y?
=3x+6 = 4x + 4xy + 4y?
61. 3(x2 + x) = 3(x?) + 3(x) 63. —4y(3y — 4) = —4y(3y) — (—4y)(4)

= 3x%2 + 3x = —12y? + 16y
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65. —(U—Vv)=(-1Du-v
= (=D — (=1)(v)

=-u-+v

69. The area of the rectangle on the lefalis The area of the
rectangle on the right sc. The area of the entire rectan-
gle can be written a&(b + ¢) and as the sum of the two
smaller rectangleab + ac.

Using the Distributive Property, you can see that these
expressions are equalb + ¢) = ab + ac

like terms, and the constants 4 and

67. X(3x — 4y) = x(3x) — x(4y)
= 3x% — 4xy

71. The area of the rectangle on the leftas Phe area of the
rectangle on the right &b — a). The area of the entire
rectangle can be written ab a@nd as the sum of the two
smaller rectangle®a + 2(b — a).

Using the Distributive Property, you can see that these
expressions are equal.
2a+2b—a=2a+2b—-2a=2b

argt® 77. In this expressiorgx?y

are like terms.

are and 4x?y

73. Term Coefficient 75. In this expressionl 6t
2
6x 6 —5are like terms.
—3xy -3
y? 1

79. 3x2y and—3xy? are not like terms
because their variable factors are
not alike.

Note: x?%y = x - x » y and
Xy2=X-y-y.

85.2x +x+4=02+9x+ 4
=1Ix+ 4

8. X2 —22xXxy+4+xy=x>—2xy+xy+ 4
=x2+(-2+1xy+4
=x2+ (-xy +4
=x2—xy+4

93. R+ 22+ 72+ 2P+ 22+ 1= +22+2P2+z+2z+1

=2+ 2+1)2+(1+2z+1

=22+32+3z+1

81.3y—5y=(3—-5y=—-2

83.X+5—-3&=x—-—3x+5
1-3x+5
—2X+ 5

87.5r+6—-2r+1=5r—-2r+6+1
=6-2r+(6+1
=3r+7

91.52—-5+10z+ 22+ 16 =52+ 102+ 22— 5+ 16
=(5+10+2)z+ (-5+ 16)
=172+ 11

95. 2x?y + bxy2 — 3x?%y + 4xy + Txy? = (2x%y — 3x?y) + (5xy? + 7xy?) + 4xy

—Xx%y + 12xy? + 4xy

97. 3= —14—8: 3-1 1 + 8
(-5 re=e-a()

X X X

= <1>+8 or g+8
X X

(2 — 3)x%y + (5 + T)xy? + 4xy

99. 5<%> + 6<%> —2=(5+ 6)(%) — 2

:11<%)—2t or %—Zt



86 Chapter 2 Fundamentals of Algebra
101. False 103. True 105. 8(52) = 8(50 + 2)
3x—4)=3-x—3-4 6Xx — 4x = (6 — 4)x = 2X = 8(50) + 8(2)
=3x - 12 Therefore6x — 4x = 2x. =400 + 16
Therefore 3(x — 4) # 3x — 4. = 416

107

113

119.

123

127

131

135. 7x(2 — X) — 4x = 14x — 7x2 — 4x

. 5(7.98) = 5(8 — 0.02)
= 5(8) — 5(0.02)
=40 - 0.10
=399

(=29(=3%) = (=2)(=3)(x - x)

= 6x2

(,37)(2)(4)(3) = ,§ . 4(X2 . X3)

= —6x°

2Xx—2)+4=2x—4+4=2x

.m—3mM—-5=m-3m+ 15

=-2m+ 15

412¢x + 15) + 16 = 8x + 10 + 16

=8x + 26

109. 2(6x) = (2 - 6)x = 12x

115. (—52)(22%) = (—=5)(2)(z- B
—-102

111, —(—4x) = [-1(—4)|x = 4x

18a 15 _ 18a(15)
U755 5 = "5

_ %25
B3)(2)

= %a

121. (12xy?)(—2¢y?) = 12(=2)(x - 3)(y? - y?)

= —24x%y*

125.6(2s— 1) +s+4=12s-6+s+ 4

=12s+s—6+4
=13s—- 2

129. —6(1 — 2x) + 10(5 — x) = —6 + 12x + 50 — 10x

= —6 + 50 + 12x — 10x
=44 + 2x

133.3- 26+ (4—-x]=3-2[6+ 4 — X

=3-2[10 — x]
=3—-20+ 2x
=2Xx—17 or 17 + 2X

Note: This expression may also be simplified as follows:
3-26+@4-x]=3-26+4-X]

=3-12-8+ 2
=2x—-17

137. 4x%2 + x(5 — x) = 4x? + 5x — x?

:77X2+10X :4)(2_X2+5X
= 3x2 + 5x
139. —3t4 —t) +tt+1) = —12t + 32+ 2+ t 141. 3[4 — (t —3)] +t(t+5 =34 —t+ 3] +t2+ 5t
=42 — 11t =12t — 32+ 9t + 2 + 5t

= —2t2 + 26t
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2X X 2 1 4z 3z 4 3 X 5x 1 5
143.3—3—3x—3 145.5+5—52+52 147.571 §xfzx
_(g_1>x _<4+§)Z _(;_§)X
“\3 3 “\5 5 3 4
1o X 1 2 (Lo _59),
3 3 5 5 - \34) 4
&2
12 12
o,
12 12
149. % — 1% + 4—; = %x — 1—10x + gx 151. If P = 10,000, r = 0.08,andt = 10, the value of
P(1 + r)tis 10,000(1 + 0.08)° ~ 21,589.25.
_ (g 1, ﬂ)
“\10 10 5
_ ( _ @)

31,42\
10 10 5(2
3

R A
“\10 10 10

153. Area = (length)(width)
=X-X
= x2
Volume = (length)(width)(height)
=X:X-*X

=3

155, x—2)+ (Xx+ 1)+ (2X+ 3 =x—2+x+11+2x+ 3
=(1+1+2x+(-2+11+3)
=4x + 12

157. 150 ft i

1\® #

|<—100 ft—>]|
Whenb, = 150, b, = 100, anch = 75, the value &h(b, + b,) is

2(75)(150 + 100) = 3(75)(250) = 9375.

The area of the lot is 9375 square feet.

159. (6x)* = 6%* = 1296x4
Thus, (6x)* # 6x*.
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161. (a) 12 is already in simplified form. 163. To combine like terms, add their coefficients and attach

the common variable factor.
(b) 12(x3)5 = 1215

Examples:
3y5 — 8

(c) 126 = 12x 5a+ 7b—2a+b=3a+8b
(d) 3:-2(x2)*=3-4x® =12 2x2 — 7x + 10x = 2x? + 3x
(e) 3 - 5x8 = 15x®
Thus, (a), (c), and (d) are equivalent.

165. To remove nested symbols of grouping, remove the 167.[x — (3:-4)] + 5= x—7512
innermost grouping symbols first and combine like «— 12
terms. [x—3:4]+5= =

If the parentheses are removed, the expression is
unchanged because multiplication is a higher-order
operation than subtraction.
12
X—(@B3+4 +5=x—-"
5
If the brackets are removed, the expression is changed
because division is a higher-order operation than
subtraction.

Mid-Chapter Quiz for Chapter 2

11.

. (@) Ifx = 3, the value of> — 3x i82-3(3) =9—-9=0.

(b) If x = —2,the value ofx? — 3x if—2)> — 3(—2) = 4 + 6 = 10.
(c) If x=0,the value o2 — 3x i€9?* - 30 =0—-0=0.

X .2 2
. (@) Ifx=2andy = 4, thevalueo}f/_—3 '3—73_1_2'
(b) If x = Oandy = —1, the value of X~ is—2 =2 _¢
y=5 V-3 S1-37 2~ %
X . ' 5 5 A . )
(c) If x=5andy = 3, the value 0§/_—3 is undefined becagtsg—3 =0 and division by zero is undefined.
. (@) The coefficient is-5. 4. (@) 3y-3y-3y-3y=(3y*
(b) The coefficient is>. (b) 2+ (x — 3)(x — 32+ 2 = 2%(x — 3)2
X @ = xS = T 6. (V2)5 = 2O\ 7. (=3 = (—3y*?
— 9y2+3
=9y
. 8(x — 4)2(x — 4)* = 8(x — 4)2+4 9 22 5z _ 2757 _ 107 10 (§>2<§>5 _ (§>2*5 _ <§>7
— 8(x — 4)5 y w1y 2y y/\y/ y
Associative Property 12. Distributive Property 13. Multiplicative Inverse 14. Commutative Property

Multiplication Property of Addition



