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CHAPTERR REVIEW OF BASIC CONCEPTS

Section R.1 Real Numbers and Their Propei‘ties

Let set M = {-}, V16, L0, »:wi-, ~14, J}—7 s 47:,2.§, 9, J6 } List all the elements of M that belong to thé given sets.

1. Natural numbers | 2, Whole numbers
3. Integers 4. Rational numbers
5. Irrational numbers 6. Real numbers
Let set K = {—\/5, %’;JEOO,~ 2.3,0,- 27,—-—2—,“3{, -Vt 5}. List all the elements of K that belong to the given sets.
7. Natural Numbers ' 8. Whole numbers
9. Integers ‘ 10. Rational numbers
11, Irrational numbers 12. Real numbers

For Exercises 13~22, choose all words from the Jollowing list that apply.

Natural number Whole number Integer
Rational number Irrational number Real number Not defined
3
13, -2 14, 7
4
15. 745 '16. 12
0
17, -3275 18. %’5
o ‘
19. '"5" 20, 144
21, 372 22. -1000

Evaluate each exponential expression.

23. 4 24. 4
25, (=77 | 26. -(-7)’
27. 2° 28, ¥

29. -3* | 30. (-1)°
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Evaluate each expression.

33, §-7"-(-6)
35, §-24:21.6

37. (3-2°)(-5-3")
» 5333
41.

Evaluate each expression if a=-1, b=3, and ¢=-2.

43. 4{a+b-3c)

s 22
a

41, 2.

Identify the property illustrated in each statement.

49, rl=nx

5

[

. [B+(-3)]+0=3+[(-3)+0]

33. 2mis areal number.
55. 5(6-6)=5-6-56

57, 1+0=1

59. (ab)c=(ba)c

32,

34,

36.

38.

42,

44,

46.

48,

50.

54.

56,

58.

60.

12~ (~8)+(~2) +4
3 4" +(-3)

(V36 -6 )(~6+V81)

—54+25+5+5
(-5+25)+(5+5)

a-b+3c

a+2b
b-3¢

(a-2c) +34°
2b-9

£330
Mx+y)=4{(y+x)

4¥3.8-2 ifaw-3or2
a-2 a+3

wr b

1=1.2
5

~2m%-ﬂa~%(2«7z)

B ]

3a+(-3a)=0




Y

L
Mo

61, (3:1)-x=3.(1-x)

63, 5+(-3)=(-3)+5
65. ~3~+ 2 is a real number.
5 3 .

67 (3-x=3x
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62. 3++7 isareal number.

64. a(b+0)= ab

66. a[b +(~b) ] =ab+a(~b)

68, _(3-1)xml-x
3

Use the distributive property to rewrite sums as products and products as sums.

69. 12x-32x
71, m3(x~z)

73. 3x+3p

Simplify each expression.
75. (%SJ( -24)

1. (3+a)+t2

Section R.2 Order and Absolute Value:

70. 16a+20a
72 5(a+ec)

4. —4(r~s)

76. -3—(362)

78. m%(ux -15y+6z)

Write the numbers in each list in numerical order, Jrom smallest to largest, Use a calculator as necessary.

81, “Igﬁ:_s,wﬁ:%

85, s\ |-l

Let x=-5and y=3. Evaluate each expressi’on.

87. |-y

89. 3|x]—2y

82, ‘\/'7,"\[6,\/5,—2,3,“‘3

s, 2-8 517 18,
CNT 107

86. —I2],“|"'4l’i‘/§{’”’%‘

88. |y—3x

90. [-3x]-5|y|

79
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| +]y] ' 3[
91, —— 92, e
Ix+y| ' 2xiy[—2y|x|

Write each expression withowt absolute value bars.

93, |-1++3] 94. [2-3]
95. |x+7], if x<—7 . 96. J3r-9], if r>3
97, |r—sf, if r<s 98. |4 +9]

Find the distances between points P, 3, R, and S on a number line, with coordinates ~12, =3, 4, and 7 respectively.

99. d(P,R) 100. 4(7,8)
101. d(P,0) 102, d(Q,9)
103. d(R,S) 104. d{Q,R)

Section R.3 Polynomials

Use the properties of exponenis to simplify edch expression.

105, () | 106, x%x"x*
107. 2(3x*) 108, (4x°p)
(&Y 2xt ’
o (-2) o 22
1. 3%y 112, -5(4xy'Y

0 5 9 2
113. —(i‘i) 114, 12(’””)
¥ 8

Identify each expression as a polynomial or not a polynomial. For each polynomial, give the degree and identify as
monomial, binomial, trinomial, or none of these.

115. 1758 —12)" +5y 116, V2x+45
117, %xswé—x? 118, 15¢%)°



3

3 1

s b
3 3p
121, x+a
123. f3-27°

119,

Find each sum or difference.

125. (7x’ +5x~8)+(2x> w12x—4)

126. (3a*-6a- 8)+(24’ -3d’ -7)
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120, 7% ¥ 44 -7

122, -84°

124, 18

127, (3" ~2¢" ~15)—(~4x° + 82 -2)

128.

130.
131, ~(5r* +7r+8)— (2" 1 -5)
132, —(-x" —x* ~ 155" +8) - 2(3x*

Find each product.

133, (5p-8)(7y+3)

135. x'(2x -5)(2x+7)

157, (543 ) 624]
4 3

139. (3z-2)(z* +52-1)
141, (rz-4rs+852)(r2+4rs+832)
143. (r+2s+3!)(3r—2s—-r)

145, (3x+7y)

(m* ~5m* +7m) 2(3m* -3’ +4m-3)
129. (34 24" ~13a-7)+6(-24 ~a* - a-3)

(n* +5m—17)+ (5m2—4m—]2)~(2m3l—3m——2)
=(-3r* +7r+3)

=75 =T)=(x" +3x" +9)

134. (5m-2)(m-9)

136. (3:‘ + EJ(Bt _,i]
3 2

138, -4x* (-3x" - 2x° - 74" +3)
140. (3a+1)(4a’ ~a’ ~a-2)
142, (a+b-c){a-b-2c)
144, (a+b+c-2)(a~c)

146, (5x-y)}(5x+y)

281




282 Chlapier R Test Items

a7, (ni—nz)(m3 +:n"") ‘ 148, (3a*+5b)

149, (87 -3) 150. (8x2—7y")(8x2-+7y4)

151, (2x+%)2 152. [3;:—%][3;;%)

153, (=z+3)' 154. (p-4)

155. (3-1) | 156, [(2r~1)-3s][(2r ~1)+3s]
157. [(ta-3b)+s] 158. [(3a-8)-25]

159, 5(-25” +8s—6)-4(3s* + 55 -10) 160. q(7g+9)-5(2q~4)

161, 3x(x* +3)-2x* (~x+12) 162. -7y (25" ~8y)+3y(y' +14y)

Perform each division.

163 28:% +16x° -20x° ~324° 164 -30x% +18x" 4+ 6x7 —18x+ 42
' 4 ) 6x" : (}(
500°6° -10a°b" + 2545 Sxt 425 ~36
165. — 166, =% " 7F
5q°h x+32
167 '21x3 +23x - 233 -5 168 6b* + 130" —5b+6
) 3x+5 ’ 2b+3
4 SRTIE 3,2 _
169. 3y 44y -13y° +21y+7 170. 2x Ji +8x-1
3y-2 x*+4
Ax 3 1 AL 4
171, & +2x +28x 3x~12 172, 643: 81
' 2x* -3 ¥y +9

Section R.4 Factoring Polynomials

Factor out the greatest common factor from each polynomial,

173. 16m-40 174. xy° +3x7y
175. 4a'b' ~124°0° : 176. 15r%s* +18r%s% —~9rs? ‘§
177. 20x"p* —35x° " — 152"y 178. ~p'q* -2p'q" -24°

LN



179. 3(3z+5)~2z(3z+5)

181, _(a+3b)(a-—2b)+(2a+5b)(a—2b)

Factor each polynomial by grouping.

183, rs+3r42s+6

185, 12mi—-dm+2ir—7
187. 8x* ~6x+20xy-15y
189. | 1527y —18x* - 5" + 6
191, P’ -20° +7c - 14

Factor each trinomial,

193, 8x% +18x—5
195. 12K +314+20
197. 124° +ab-b*

199, 24x° 4542 +27x
201, 24p* -15pg—~94°
203, 3x*y* +7xy—-40
205. 100p* +60p+9
207, 9x7y' +42xy +49

209. (5m—2n)" ~12(5m~2n)+36

Factor each polynomial,

210, 644" -8
212. 16x* -1
214, [~(s—1)

216, 640" P

180.

182.

184.

186.

188,

190.

192.

194.

196.

198,

200.

202,

204,

206,

208.

211.

213,

215

287,
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2(x~4)" ~5(x-4)

4(2x-1)-2(2x~1)' -3(2x~1)’

2ab-3a+16b-24
3x° —24x+5§y—40y
6a’ —2ab+3ab* -1
65° —155%f + 2% - 58

xyz+5xy+3z+15

9 —21m + 10
104” ~24a-18
65% ~Tst —10¢*
Byz’ +36yz -T2y
6m* +16mn—6n*
3a’6” +10ab+3

64a" —80ab +25b

(r'+2.s‘)2 +8(r+2s)+16

100p* - 494*

2
(y-i—2z) -16
£ 4216

64x" +8y°

283
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218. 216m3 ~27

220, (a+2) -1

222, 8-(y+z)

24. a° -64°

Factor each polynomial by substitution,

225, a*+7a"-18

227, (x+5) ~4(x+5)-12
229, 4(3b+4)" -16(3b+4)+15
Faétor by any method,

231. 9a% +12ab+4b* 25
233, Tx* ~12xy—4y*

235, ¥ +2xF —xp* -2y

237. r* st +10s-25

239. 343m° -125

Section R.5 Rational Expressions
Find the domain of each rational expression.

3x+1
xX+3

241,

243, "‘”i“”‘“f_
X +x-12
2x+3

245, ———
dx* +4x+]

Write each rational expression in lowes! terms.

Tx+21
14x-35

219,

221.

223.

226,

228.

2390,

232,

234.
236.
238.

240,

242.

244,

246,

248,

b +8

(2+3) 4125

1—(1*—5')3

4z* +72° =36
{(3x+5)" +17(3x+5)+72

6(5~y) +37(5-y)+6

z* +125

95" —106" +1
(c+2d) ~(c+d)’
9z° +262+16

(y+15) =2(y+15)-3

4x-9
2x-3

x* - 2x

2x
25— x*

b6a-15
6a+21

Sl




2
9, 367424y
‘ 4y
2
151, .%.’.;.,_f_li".
=167
2
253, m +28m+15
m°—-25
2___ —
255, Ix 2Jc 10
9x° -25

Find each product or quatient.

257, 24 210
T 74 1068
259 S5x-15 30
36 2x-6
261, 2yt7 18y -42y
T o6y~14  4y? 49
263 mz+7m+12Lmz+12m+32
T omreTm6 m* - 6m—"1
265 WH3x+2y+6 3 +Tx+10

Xy +2x%+3y+6 ¥ +dy+4

Perform each addition or subtraction.

267. ~z~+—z~~
9 15k
269, —7—-————~5~m
10m 8m®

14x-2 +7x—4
Tx—-2 Tx-2

271.

3 7

273, -
3-2x 2x-3

l ] 2

275, = -
y=1 y +y+t y -1

250,

252,

254,

256. .

258,

260.

262,

264,

266.

268.

276,

272.

274.

276.
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182° + 30z
1022

X -x

x -1

¥ Ty-30

P eTy+12

228 417z +35
322 416245

126> 106°
200° 2467

24116 15(~10
w2

it -4 X -6x+8
¥ ~16 x*+6x+8

322 +Sz~i~2~222+z—3
228 +5z43  92° -4

8z° ~1 . 827 +1
42 -2z 41 42° -4z +1

1 3 3

8z 10z 12z

A
10x'y  14x%)*

12Za—-6 _2a+9
20-3 2a-3

8¢ . _4p

p=29 29-p

L2
-2 x*+2x+4 x' -8

285
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352 7 ‘ y 5y+4
277. - 278. —+
-4 ¥ +3x-10 ' 63" +5y+1 6y  +11y+3
Sfmplfﬁ; each complex fraction,
2+~ 1.1
79, —4 280. & 2
4 —+1
a
16-2 - | 14
281 4 282, X
’ 3 i 2
44+ = ———
X X
1 1
] . >
283, 2l 284, 275 Y
i ‘ 1 i
~1 e e
242 y=-2 y
1 }
) PR N
285, — 9 -1 286 fm_‘}.mf..::gi
S 1 ’ H
3h-1 2m+5
.y
| (X
1 i1 o
X .
287. !f:if),~.__ 288, Xth-1 x-1
h , h

Section R.6 Rational Exponents

Write each expression with only positive exponents and evaluate if possible. Assume all variables represent nonzero
real numbers,

289, -g§* 290. (-9)”

wd |

291. (?—) 202, -(-I-)
3 5

293, 2% 294 (2x)”
295, 7t : 296, -3z

Perform the indicated operations. Write each result using only positive exponents. Assume all variables represent
nonzero real numbers. |

-2 14 ;
297, 208, L g
7 a N
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5271 - 20+

209, 22 300. =

152 32

3a°h7 : 3 o
301. 52% 302, () (»)”
s, ) | | 304, &)

(3:”5 )2 (6 = )-* 7

Simplify each expression,

305, 4% : 306. —1677
307. (-64)" , 308. 1007
309, 2167 : 310, 3279
w3f2 ‘ ~2f3
3l (i) 312, —(*1%9:)
81 343

Perform the indicated operations. Write the answer using only positive exponents. Assume all variables represent
positive real numbers.

ifE2 '
313, 5.5 : 314. 31,—-
277/
Ifs . 76
315. oo 316. i
Z
37 ( xz,fs ysjﬁ )ao
X
M.~ 318, =

sfs Y10 2f3 43
(}’ ) r s
319. 320. [W;J [*J

i3 a4 -
391, [2164° )" (1667 a2, 22T
12567 ) | 8la” (o)

Find each product. Assume that all variables represent positive real numbers.

323, (2x7/3 - xm) 324, -3pV¢ (2325/5 + Sy”/(’)
325, 5a(a-’f’ ~Ta) 326. (32 - 2z)(32" +22)

327. (ps"" - p“‘f“)(2p""’ +p”3"4) 328, (raiz L2 )2
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Perform all indicated operations and write the answer with positive [nteger exponents.

- -1 -1 -1
39, £t 330, —E_—,—ﬁ_—l-
(pq) ab” —a” b
SIS T S 22
331, "xwy LEY . 32, S8
y o oty xi-y
-2 A
333. it—_-i““!' _ - 34, (le 2)4
27 -1 y -z

Section R.7 Radical Expressions

Write in radical form. Assume all variables represent positive real numbers.
e

335, " 336. (Sm-2n)

Write in exponential form. Assume all variables represent positive real numbers.

3 Yt 338. 3.5y’

Simplify each expression.

339. (-3) 340, ify° ()(

341 \J(2x+9) 342 {(r-s)

Simplify each expression. Assume all variables represent positive real mumbers.

343, Y343 8 344, 43
3485, V's 135 346. 496
347, -{iz8 348, 10x:3yz

39, 20 350, ‘:/mlﬁ-
49 125
351. i/;{g 352, #f25(-2)° (5)

353, J32xp° 354, Y54a°°

7
5p

355. Ym'+16 356

.'/\‘
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8.6
357, f_.;.":__ ' , 358, NER
4 da
-
359, 4% 360. W7
25z

361 I3 362. T

Simplify each expression, assuming all variables represent positive real numbers.

363, 5Y40 735 ' ' 364. 814 +3J21
365. 6v/5a+7454 /80 366. 4/64x9y6+3x4 4x’y°
367. (VI3 -5)(Vi3 +5) 368. (éf§+2)({/57mzi/§+4)
369. (+i5-+io)’ | 370. (37 ++2)(247 - 5v32)
) 3f 2 _3/ 513
371, VAab-NI6ah a7 Q/Is-i-{/??
Y2ab x x
3 2 2 : 3 2 s

373, e : I, =t

W3 N1z V27 Y1 3327 Yo

Rationalize the denominator of each radical expression, Assume all variables represent nonnegative numbers and that
no denominators are 0, ‘

375. V5 376. Mm
: V6 +5 243 +5J7
x/:z . 5m
377, 378. —
Va-2 t-m
379, 380 h

i et
Jx+yw2 ‘ ' Ja+h-Ja
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CHAPTER 1 EQUATIONS AND INEQUALITIES
Section 1.1 Linear Equations

Solve each equation.

1. Tx+9=3x-7 , 2. Sx+2=-Tx+10

3. 3(2-7x)=1-2{9x+5) 4. 3(x-8)-5x+6=—4-(4-3x)
5. 4x—g—x+—i—~=—§~ . 6. —2—x——3—=-1—x+-§—
57 4 10 378 6 12
7. 4[Sx—(3-8x)+63]=-x-5 8. -g—(Sx—l)=9x;3
9. 8x-3=3x+9 - 10. 23x+.27=.78x+.05
11, 7(2x~5)+15x=5(9x~7)+87x 12. -é-x+2.4=»§~x—.7
13 g’—x+ 13x~6——!~—x+—i-§— 14. .03x+.02(x-18)=1.84
. 127 40 T ‘

Decide whether each equation is an identity, a conditional equation, or a contradiction. Give the solution set.

15, 3(2-x)+4x=5x+2(1-2x) 16. 12(x-3)+2=6(x~4)+6x-10
17. 2(x+1)+3(x+2):3(x+1)+2(x+2) 18. 7x—-(x+.7)=6x-(5x+7)
19. 7{x+3)~4(x+8)=3(x+7)-.8{x+4)} 20. 7(x-2)=2(x-12)+5(x+2)

Solve each formula for the indicated variable. Assume that the denominator is not O if variables appear in the
denominator. ‘

21. ¥V =Iwh for w (volume of a rectangular box) 22. P=2+2w for w{perimeter of a rectangle)

23, 4= %Bh for h (volume of a pyramid) 24, E= w%«mvz for m (kinetic energy)

25. S=2w +4wh for h (surface area of a rectangular box with a square base)
26. S =lw+2wh+ 24 for [ (surface area of a rectangular box with an open top)

Solve each equation for x.

27. 3(x-2a)+2b=x-a 28. bx-2a=a(x~3)




