APPENDIX A BASIC ALGEBRA REVIEW

EXERCISE A-1

10.

14.

16.

18.

22,

24,

26.

28.

30.

32.

34.

36.

38.

40.
42.

7+x

4. (xy)z 6. 9m

T; Commutative property of multiplication

T; Distributive property 12. T; Multiplicative inverse property
2
5 15 11 115
FiLet x=y=1,then —+22 = ~+2=—.—=— 2V _5
3y x 31 35 15 2

T; Property of negatives

T; Property of additive inverse  20. T; Property of negatives

2 1

F;Letk=2,b=1, then k ==, —=

1
k+b 3 1+b 2

T; Distributive property

T; Zero property

Yes. If neither u nor v are zero, then uv # 0.

(A)
(B)
©

True
False. For example, 4 is a real number, but is not irrational.

True

3 e
g and —1.43 are two examples of infinitely many.

(A)
©

(A)
(B)
©
(D)

3€ZOR (B) 3.14€0QR
T€E R (D) %eQ,R

True. This is the commutative property of addition.
False. For example, 5—3 # 3 -5.
True. This is the commutative property of multiplication.
False. For example, 9 +3#3 + 9.

C=0.181818...

100C = 18.1818...

100C—-C=(18.1818...) - (0.181818...)

(A)
(A)

99C = 18
c-18_2
99 11
0.888888888... (B)0.27272727... (C)2.23606797... (D) 1.375000000...
0.5<2<1; 1 (B) —£=—0.48:O; 0
17 25
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A-2 APPENDIX A: BASIC ALGEBRA REVIEW

4. (A) é—Ezl—l:O; 0 (B) E+ﬁ*~:3+2=5; 5
6 19 5 21
46. Tax rate: 29'869 =0.56; 5.6%

48. (0.04)4.30=.172; price of gas now: $4.30 + $0.17 = $4.47.

EXERCISE A-2

2. The term of highest degree in 2x — 3 is 2x and the degree of this term is 1.

4. Q-3+ —x+2) =22 +x-1

6. (X% —x+2)—(2x—3)=2x"

fo-i-3)=2x4+x3

—3x+5

8. (2x—3)(x +2x 82 +9x—9

10. 2(x—1)+3Q2x-3)—(4x—5)=2x-2+6x-9—4x+5=4x—6
12, 2p-3[4-20- D] =2~ 4~ +2 =2 - H16- 2] =2~ 18y + 67 =67 ~ 16y

14.  (m—n)m+n)=m>—n* (Special product)

16. (41-3)(t-2)=4 —81—3t+6=4—111+6

18. (Bx+2y)(x—3y)= 3x2 —Oxy + 2xy — 6y2 = 3x2 —Txy — 6y2

2. 2m—7)2m+7)=2m)* — (7> = 4m* — 49 (Special product)

22, —(5-3x)% =—(25 — 30x + 9x%) = —25 + 30x — 9x>

2. Gx—2)G3x+20)= (30> — ()% =9 —4y% (Special product)

26. (dx— )2 = 16x% — 8xp + 12

2 3

8. (a+b)a®—ab+bP) =a(a®—ab+ b2 + b(a® —ab+ b¥) = a> — a*b + ab® + a*b—ab® + b

B T

30. [a—Qb—0o)a+2b—c)]=d® —(2b—c)* = a® — (4b% — dbe + P) = a® — 4b* + dbe — 2

32 2x-3{x+2[x—(x+5]+1}=2x—3{x+2[x—x—-5]+ 1} =2x—-3{x+2(-5)+ 1} =2x—-3{x—-10+ 1}
=2x-3{x-9}=2x—-3x+27=—x+27

34, (3x—20)2(2x + 5y) = (9% — 120y + dy2)(2x + 5y) = 18+ + 45x%y — 24x%y — 6052 + 8y + 20y

= 18x3 + 21x2y - 52xy2 + 2Oy3
36, x—1)2—(Bx+2)(Bx—2)=x— 1> = (302 = (2)2) = (4x® —dx+ 1) — (9x% —4) = 4x” —dx + 1 — 9% +
4

:—5x2—4x+5

2

38 (x=3)x+3)— (=32 =xF -9 (P —bx+9) =x2—9—x>+6xr—9=6x—18
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EXERCISE A-3 A-3

40. (Bm+n)(m-3n)—(m+3n)3m—n) = 3m2 —9mn + mn — 3n2 - (3m2 —mn + 9mn — 3n2)

= 3m2 —9mn + mn — 3n2 - 3m2 +mn—9mn + 3n2 =—16mn

42. (x fy)3 =(x-yx fy)z =(x fy)(xz —2xy +y2) = x3 - 2x2y + xy2 - xzy + 2xy2 fy3 = x3 - 3x2y + 3xy2 -
3
y
44. (2m— n)3 =2m-n)2m— n)2 =(2m-— n)(4m2 —4mn + n2) = 8m3 - 8m2n + 2mn2 - 4m2n + 4mn2 - n3

= Sm3 - 12m2n + 6mn2 - n3

46. {Bm>—3m—2)+(m> +m* +2)} — {(Bm>—2m + 5) + (4m* — m)}

= {3m2—3m—2+m3+m2+2} - {3m2—2m+5+4m2—m} = {m3+4m2—3m}— {7m2—3m+5}
=m3+4m273m77m2+3m75=m373m275
48. [5x(3x+1)—5(2x — 112 = [15x% + 5x — 5(dx% — dx + 1)]% = [15x% + 5x — 20x% + 20x — 5]% = [-5x% + 25x — 5]

4

= 252 462552 + 25— 250x° + 5052 — 250x = 25x7 — 250x° + 675x% — 250x + 25

50.  Bxixfr—x(2 —x)] - (x + 2)(Z = 3)} = 3w falr — 2 + x2] — [x° = 3x + 242 — 6]}

3 2,3 3

= B fafr +x7] X0 + 3x— 26 + 6)= —3x{xZ + X0 — x> + 3x— 26 + 6} = —3x{-3x% + 3x + 6}

= 9x3 2

52. m

—9x™ — 18x

54. Now the degree is less than or equal to m.

56. (2-1)2#2%-12

(a—b)> = a* —2ab + b2, (a—b)* = a* — b* only when
a = b in which case a2 —2ab+ b2 = a2 - 2a2 + a2

b =0 in which case a2 —2ab + b2 = az.

; since

=0or

58. Let x =amount invested at 7%. Then 2x = amount invested at 9%, and 100,000 — 3x = amount invested
at 11%.
I1=0.07x + (0.09)(2x) + 0.11(100,000 — 3x) = 11,000 — 0.08x

60. Letx =number of tickets at $20. Then 6,000 — x = number of tickets at $35.
The total receipts R are:

R = 20x + 35(6,000 — x) = 210,000 — 15x

62. Letx=number of ounces of food M used. Then 160 — x = number of ounces of food N used.
The total number of units of calcium, C, in the diet mix is given by:

C=8x+5(160 — x) = 800 + 3x

EXERCISE A-3

2. 2x2 is a common factor: 6x4 - 8x3 - 2x2 = 2x2(3x2

4. 5xy is a common factor: 10x3y + ZOny2 — 15xy3

—4x-1)
= 5xy(2x2 +4xy — 3y2)

6. (x+1)isacommon factor: Sx(x + 1) —3(x + 1) =(x + 1)(5x — 3)
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A-4

10.

12.

14.

16.

18.
20.

22.

APPENDIX A: BASIC ALGEBRA REVIEW

3(b—2c) is a common factor:
12a(b —2¢) — 15b(b — 2¢) = 3(b — 2¢)[4a — 5b] = 3(b — 2c)(4a — 5b)

x2—3x+2x

2

2x" —x+6x

6x2

—6=(x2—3x)+(2x—6)=x(x—3)+2(x—3)=(x—3)(x+2)
—3=(2x2—x)+(6x—3)=x(2x—l)+3(2x—l)=(2x—l)(x+3)

+9x—2x—3=(6x2+9x)+(—2x—3)=3x(2x+3)—(2x+3)=(2x+3)(3x—l)

actad+ bc+ bd=(ac+ ad)+ (bc+bd)=a(c+d)+b(c+d)=(a+b)c+d

ab+6+2a+3b=(ab+2a)+ (6 +3b)=a(b+2)+3(b+2)=(a+3)b+2)

2x2+5x—3

a=2,b=5,

Step 1.

Step 2.

2

c=-3

Use the ac-test to test for factorability

ac=(2)(-3)=-6 29
(D(=06)
23
2)(3)

Note that —1 + 6 = 5 = b. Thus, 2x2 + 5x — 3 has first-degree
factors with integer coefficients.

Split the middle term using b= p + ¢ and factor by grouping.
5=-1+6

20+ 5x—3 = (2% —x) + (6x - 3) =x(2x — 1) + 32x — 1) = 2x— D)(x + 3)
2

X" —d4xy—12y7; a=1,b=—4,¢c=-12

Step 1.

coefficients.

Step 2.

Use the ac-test
ac=1(-12)=-12 pq
(D(12)
=D12)
(=2)(6)
(2),(=6)
(=3)(4)
3
Note that 2 + (—6) =—4 = b. Thus x2 —4dxy — l2y2 has first-degree factors with integer

Factor by grouping

—4=2+(-6)
x2 + 2xy — 6xy — l2y2 = (x2 + 2xy) — (6xy + l2y2) =x(x +2y) — 6p(x + 2y) = (x + 2y)(x — 6)
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24,

26.

28.

30.

32.
34.
36.

38.

40.

42,

44.

46.

48.

50.

52.

EXERCISE A-3

PAx—4 a=1,b=1,c=-4

Step 1. Use the ac-test
ac=(1)(-4)=-4 g
=D4)
(DH(4)

2)(-2)
=22

None of the factors add up to 1 = b. Thus, this polynomial is not factorable.

25m® — 16n% = (5m — 4n)(5m + 4n) (difference of squares)

x2 + 10xy + 25y2 =+ Sy)2 (perfect square)

u2+81

a=1,b=0,c=81
Step 1. Use the ac-test
ac=(1)(81)=281 pq

(D(81)
(=D(81)
(3)(27)
(=3)(=27)
90O
=99

None of the factors add up to 0 = . Thus this polynomial is not factorable.

6x% + 48x + 72 = 6(x> + 8x + 12) = 6(x + 2)(x + 6)

23 222y + 48y = 2y(% — 11y + 24) = 2(y = 3)(y — 8)
16x2y — 8xp +y = w(16x% — 8x + 1) = y(dx — 1)2

65>+ Tst— 3% = (35 — £)(2s + 31)

3

3 2 .2
X7y = 9%y =xp(x” = 9y7) = xp(x — 3y)(x + 3y)

3m> — 6m® + 15m = 3m(m® — 2m + 5) [Note: m*

3

—2m + 5 is not factorable.]

5x3 440y = 500 + 8)°) = 5[x> + (21)°] = 5(x + 20)(x% — 2xy + 4y%) (sum of cubes)

3

8a~ — 1= (2a)3 - (l)3 = (2a- 1)(4a2 +2a+ 1) (difference of cubes)

(a—b)> —4(c—d)* = [(a—b)—2c - d))[(a—b) + 2(c —d)]
3x2 —2xy— 4y2 is not factorable

A4+ B> —5(4+B)—6

Letx=A+ B, then 4x2 — 5x — 6 can be written as

4x% — 5x— 6= (2x + 3)(x — 2). Now, replace x with 4 + B to obtain:
AA+B)> —5(4+B)—6=[2(4+B)+3][(4d + B) - 2]

Copyright © 2019 Pearson Education, Inc.
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A-6

54.

56.

58.

60.

APPENDIX A: BASIC ALGEBRA REVIEW

m4 - n4 = (m2 - nz)(m2 + nz) =(m-n)(m+ n)(m2 + nz) [Note: m2 + n2 is not factorable.]

le2 and (3x — 1)3 are common factors:

15x2Gx = D)+ 6005 (3x — 1)° = 15x2Gx — 1)°[Bx — 1) + 4x] = 15x2(3x — 1) [3x — 1 + dx] = 15x2(3x —
3
13(7x-1)

False. Here is a counterexample. Consider u4 - v2, m=4,n=2,m+%n, but u4 - v2 = (u2 - v)(u2 +v).

u2k+l n v2k+l
3

PR S N N

=(u+ v)(u2 —uv+ v2).

True. .ot v2k). For example, if & = 2, then as you

know u3 +v

EXERCISE A-4

8.

10.

12.

14.

16.

18.

5 3
10-9-8 M9-4-8 K15 1
= =120 4. =—
3.2.1  Z-x-1 20-15-10, 4
5 2 5 2 2
LA A 7 b T
3a 6a 4 3a d 4d 4 2
2y -1 y_ 28y -9 o6y We find the LCD of 18, 28, 42:
18 28 42 252 252 252 182232 2082227 42=2-3-7.
_ 28y+9-6y  22y+9 Thus, LCD = 22:32.7 = 252,
252 252
, Find the LCD of 4%, x°, 8x:
3x+8 2x-1 5 2x(3x+8) 8(2x-1) 5x° > 929 3 3
4x2 3 8x 83 83 83 4= =2x",x" =x",
3
8x=2"x.
_ 6x2+16x—l6x+8—5x2 _ x2+8 Thus LCD:8x3
8x° 8x>
2x° +7x+3 3= Qx*+7x+3) _ Qx+Dh(x+3) 1
4x* -1 @x>-1D(x+3) Qx-DQRx+1)(x+3) 2x-1
5 3 52m+1)-3(m=2) _ 10m+5-3m+6_  Tm+1l
m=2 2m+1  (m=2)2m+1) (m=2)2m+1)  (m—=2)2m+1)
e 2 aeD=( -2 - 3)
x°=5x+6 (x-2) (x=2)(x-3) (x-2)

_ 3(x—2)—5(x—3)=3x—6—5x+15 _ -2x49
(x=2(x=3)  (x-2*(x-3) (x-2)*(x-3)

m-—1_(m=-3)(m=-2) m-1
m—2 m—2 m—

m—3 - [LCD =m - 2]

_(m=3)(m-2)-(m-1) _ m*=2m—=3m+6-m+1 _ m* —6m+7
(m=2) m—2 m—2
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EXERCISE A-4

20 5 2 _ 5 2 _5-(=2_ 7
" x-3 3-x (x-3) (x-3) x-3 x-3
(property of negatives)
m+2 m__ m+2 m _ _
e o e —d mm=2) m-2ymez) P Tmm = 2mt2)
_ (m+2y B m’ _ (m+2-m’ _ mi+dm+d-m’
m(m—2)(m+2) m(m—=2)(m+2) m(m-2)(m+2) m(m—2)(m+2)
4(m+1)

m(m—2)(m+2)

Yy 1 2 y

24. 2 2 ) - - l + &
Yy o=y=2 y +5y-14  y +8y+7 (y=2)(y+0) +Dy-2) (y+D(y+7)

A-7

_ yy+7) _ (y+D _ 2(y-2) _y+D-+D-2(y-2)
Y=2)(y+Dy+7) =Dy +D»y+7)  (=-2)(y+Dy+7) (=2)(y+Dy+7)
_ y2+7y—y—1—2y+4: y2+4y+3 _ +D»+3) y+3
=2)(y+Dy+7)  (=-2)(y+Dy+7) (-2 +Dy+7) (=2)(y+7)
2% 2 B 2 B 2 _ 2 4x+1_ 1 4x+1 _ 4x+1
oo 3 5(4x+D-3 20x+5-3 20x+2 1 10x+1 1 10x+1
4x+1 4x +1 4x +1
28, ST,y xHT | yH9 [LCD = xy(a — b)]
ax—bx by—ay x(a—-b) -y(a-0>)
_yx+7) x(+9) _ y(x+D-x(y+9) _xp+Ty-—xy-9x _ Ty-9x
xy(a—>b) xy(a-D>) xy(a—>) xy(a—D>) xy(a—>b)
1—L2 -y 2 2
. 2 Ay x  Geny) X xxmp)aty) _xty
1= X-y x? xX—=y x? xX—y x*(x—y) X
X X
1 1 X x+h x—(x+h) —h
I~ x+h x _ X(x+h) x(x+h) _ x(x+h) _ x(x+h) __ h 1 _ 1
’ h h h h x(x+h) h x(x+h)
B2 150 %7 2x 15 x?42x-15
. X X X x X 4u-15 X (x#5)(-3) X
l_l_f_i x* 4x 5 x> +4x-5 x* x> +4x-5 x? (x+5)(x-1
T gt ay
XX Xt X x?

_ X +5)(x-3) _ x-3
X (x+5)(x-1) x-1

Copyright © 2019 Pearson Education, Inc.



A-8 APPENDIX A: BASIC ALGEBRA REVIEW

2_ f—
36. (A) Rl =x —3: Incorrect
x—4
x*-3x-4 _ (=H+D _
x—4 x—4

x+ 1: Correct

(B)

(x+h)?=x° 2

38. (A) P =3x"+3x+ 1: Incorrect
hy? - x3 h)— h)* h)+x* h=x) (x> +2hx+ h* + x* + xh + x*
(B) (x+h)' —x" _ (x+h)-x)(x+h)" +x(x+h)+x7) _ (x+h-x)(x"+2hx+h" +x" +xh+x7)
h h h
2 2
_ G 43+ h?) 2 0
h
40. (A) 2 _x+3= ! : Correct
x—=1 x*-1 x+1
42. (A) x+ 2x—2 = : Incorrect
x“=3x+2 x-—
(B) x+2x;2:x+ =2 el [LCD =x — 1]
x°=3x+2 (x=2)(x-1) x—1
_ x(x-1) N I x(x-D+1 _ xr—x+1
x—1 x—1 x—1 x—1
I S
PR CE) S S N WS U N et G0 S W el € 2 e 0 WO St et
h (x+h)? 2| 1 x*(x+h)? h x> (x+h)’h x*(x+h)*h
_ 2xh-h* _ —hQx+h) _  2x+h
x2(x+h)’h xX*(x+h)*h x*(x+h)?
46. 2 1 —H_ 1 9 1 :2_1‘a+2 :2_a+2:2a—(a+2):2a—a—2:
3 2 a+2-2 a 1 a a a a
a+?2 a+?2 a+?2
a—-2
a
EXERCISE A-5
5 3 5 5%
2. == 4 = =2
y 4x 4
-11
6. 3c9A=30 =352 8. M= = = L
C m m
2
10. 7d7%* =704 =740 =7 12. (5b'2)2=(bizj =§

14. (a'3b4)'3 _ a('3)('3)b4('3) _ a9b'12 _ ZTZ
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16.

20.

24,

28.

32.

34.

36.

38.

40.

42,

44.

46.

48.

50.

52.

54.

EXERCISE A-5 A-9

5,380,000 = 5.38 % 10° 18. 0.019=19 x1072
0.000 000 007 832 = 7.832 X107 22. 9 x10°=9,000,000
2 %107 = 0.00002 26. 3.044 X 10° = 3,044
1.13 X102 =0.0113 30. =1

-17 -5 22
10—3 .1(314 = 10717 = 10_22 ' 1017 = 10_5 - L5
102.10 10 10
a3 L 1w
(@m "y == (2m_3n2)3 8mn® _8n_6

-3 6

(Z_aj 11 _27b

3p? 2w 8 8

3p> 27p°

9m~*n? 3 43 3 4+13+1_ 3 34 3n*
ﬁ——m n mn=——m n = —m n = 3
12m 'n 4 4 4 4m
5x3-2 5% 2 5 22

=——-—==-Xx— =X

3x? 3x% 32 3 3

2x° —3x% +x _ 2x° 3x* x B 3,1 -1
2 TSI TSt YT ST ox
2x 2x°  2x° 2x 2 2

Sx'(x+3) —2x°(x+3) _ x*(x+3)[5(x+3)-2x] _ x*(x+3)[5x+15-2x] _ x*(x+3)(3x +15)

(x+3)° (x+3)° (r+3)* (r+3)*
M +3)(x+5) | 3xF(x+5)

(x+3)* (x+3)°

2 .2 2 2 2
2x(x+3)_1 —xz(x+3)_2: X 7= 2x(x+3)2x S +6x2x -2 +6§=)C(x+62)
X+3 (x+3) (x+3) (x+3) (x+3)°  (x+3)
4 -6 -2

(60,000)(0.000003) _ (6x107)(3x107) _ 18x10" _ -4 0003

(0.0004)(1,500,000)  (4x107*)(1.5x10%)  6x10?

(0.00000082)(230,000) _ (8.2x107)(2.3x10°) _ 2.3x10
(625,000)(0.0082) (6.25x10%)(8.2x107%)  6.25x10?
0.000 0368

4

~0.368 x107%=3.68%x107;

2

2
2(3 ) - 29 =512 while (23)2 = 8~ = 64 which is the calculator result.

_ .. . L |
Because a™"a" =1, we can divide both side by a" (a # 0) which gives a"=—.
a
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A-10 APPENDIX A: BASIC ALGEBRA REVIEW

i_i y2_x2
s, Yooyo Xy Xy oYy -0y y-x
xy l+l ytxo X%y y+x o XY(y+x) Xy
x y xy
Xy —yx - - - X 1 1 -y x-
s, DR —yxZHyl—xl]—[—z—%}{———}— Tyt
yo-x yoox y o x x°y xy
:(x—y)(x2+xy+y2)' b% _xz+xy+y2
x’y? x=y Xy
12
60. (A) %zz.owleo“; $20,192
O X
11
(B) %zl.zszleo% $1,288
o1 X
11
©) %z0.638x10"1=638x104; 6.38%
. X
-2
62. (A) 0.03 =3X1? =3x107°
1,000,000 10
B —28 600000003
1,000,000
(€) 005 000003%
1,000,000

64. Populati

EXERCISE A-6

323,000,000 _ 3.23x10°
3,539,000  3.539x10°

on density: ~0.913x10* =91.3 people per square mile.

2. P =73y 4. (%Y = Yaxyy
6. 22 ]y 8. Tmin’ =7mn?>

10. 7’(8x4y) = ((8x 4y)3)1/7 @ 3 12y3)1/7=(8x4y)3/7

12 Yx*+yP =(x +y3)1/3

1/3

3,173 1/4.3 4,1/43 3

14. 6413 =@}H)lB =y 16. 164 =164 = @HH3 =23 =3
18. (—49)1/2 is not a real number.

23 _ (6203 6,2)1/3 _ 12,13 _,12/3 _ 4
20, (—64)23 = (20283 = (293P = 1313 128 5% _ 4
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22,

24.

26.

28.

30.

32.

34.

36.

38.

40.

42.

44.

46.

48.

50.

52.

54.

56.

§\23 (22)° 22 4

823 _ g13)2 _ (03132 _ (2 _

N

-3/7_4/7 -3/7) + (47 1/7
y oy :y( )+ ):)’

x4 1 1 1

34 x3/4x—1/4 - x(3/4)—(1/4) - x1/2

X

2
(4u-2v4)1/2 = 4V/22x2) A1) Zu'l 2 v

o= ——

EXERCISE A-6

u
e -1z e w2 3
9x2 - (9x_2)_1/2 9% aw?
6a’* 2
a2 34)+1/3) _ 2 13/12
a3 ¢ -4
154 5 5
JT+2y) =7+ =7+2
16a* Yaa> sa® = J16a*)4a*)(8a%) = 16-4-84° = (2°a’)-16a* =2a316a"
12 96 96
IJ y J y \/ Y _ 6 -4
o3 /3 by = em(V3HR3) _ o, (13)46 _ ¢, 1973
(@725 2512y V2 32y _ 25 (102) 3 V2102 L 12102 (172)4(1/2)
—a—(ab)?
r— 332 B 4 1y = 4?3 4 g 6313 5113
V2422 (V22 g 2 U2 120 12172
124Jx =3 12x2-3  12x"? 3, 3.
= = - =) —X
4x 4x12 4x72 4x? 4
307+ 3P4 3 X 3,50 1apa 3 sl an
= = t—=—x""x t+—-x""x =—x + —=x
S5x 5x 5x 5x 5 5 5
S LU S S SO S SSR W YV SR V- S V< B W T SR
23/x R ) ) 2
14x*  14x* 14x*
x°  l4x Tx  14x"NTx — o Tx

NIRRT TEET
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A-12 APPENDIX A: BASIC ALGEBRA REVIEW

3(x+1) _3(x+1) vx+4 _ 3(x+1)Vx+4

> Jr+d  Jx+4 Jx+4 x+4

3a=3b _ 3a-b) Na-b _3a-b)a-Vb) _3a-b)a-b) -
O Tt Jards Na b Nay -y ey e
2 \3mn _ \3mn ' V3mn 3mn 1

3mn 3mn J3mn - 3mn~l3mn - J3mn
J2a+h) -2a  2a+h) -2a  J2(a+h)+2a 2a+h)-2a
64. = : =
h h L@a+hy+2a  h[J2(a+h)+2a]

_ 2a+2h—-2a _ 2
h2(a+h)+~2a]  2(a+h) +2a

T Vi TeT ey xey

66. = : = -

Ve+y x+dy dx+dy (x+dy)? x+2dxp+y
?

68. 3 HBZ vty
Letx=y=1,then (v +y)3 =1+ n13 =513
1+1=2;213 22

2
12 - 1
70. (x+y) 12 3
(x+y)
-1/2 12 1
Letx=y=1, then (x +y) =(2) = —,
V2
S S DA S |
(x+y)Y  (1+1)* 47 2 4
72.  True; Vx? :w/|x|2 = |x|
74, True; U —HB =3B

76. True; negative numbers do not have square roots

78. False; every real number has exactly one real cube root. Roe example, the only real cube root of 8 is 2.

80. False; r=2 \/g — 5 <0 and negative numbers do not have square roots.

82. True; (1—~/2)° =—0710678119 and 7 — 5+/2 =—.0710678119. Therefore, 1 — /2 is a cube root of

7-5+2 .
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84.

86.

88.

90.

92.

94.

96.

EXERCISE A-6 A-13

32 _ 2 2x+3 4(x-2)-(2x+3)

12 _ -
(x=-2)"% 2(x-2)" 2(x=2)"?

20x - 2) %(2)( +3)(x—2)

:4x—8—2x—3: 2x-11
20x-2)"%  2(x=2)"

N 1 12
(2x-1) (X+2)(2j(2x )7(2) ) Qx-D" (x+2)@2x-1"
2x—1 2x—1 2x—1

_ 1 _ox+2 (2x-D-(x+2) 2x-1-x-2 = x-3
Q2x-D"*  (2x-1)"? (2x-1)" Q2x-1"?  (2x-1)"?

o D) a2
20x-1) (2“1)(3)(3)‘ D (3):2(3x—1)1/3_(2x+1)(3x—1)—2/3

(Bx-1¥? (Bx-1*? (Bx-17¥?
_ 2 2x+l _2(3x—D-(Qx+1)_ 6x-2-2x-1_ 4x-3
Gx-D"? @Bx-D¥? GBx-D*? Gx-D**  @Bx-1D*?
1574 215125 _ 99 52
jo3 34 - 1 L 003093

2876 = (2.876)1 0 = 5.421

(A) 232++/5 =3.236 (B) V8 =2.828 () N3 + /7 =4378
(D) \3++/8 + 3-8 =2.828 (E) y10++/84 =4.378
(F) 1+ +/5 =3.236

(A) and (F) have the same value:
3
(232+ﬁ) =82+ +/5)=16+8+5
(1+\/§)3=1+3\/§ +15+5\/§ =16+8\/§

(B) and (D) have the same value:

(+/8)? -8
(\/3+\/§+\/3—\/§)2_3+ V8 +3- 8 +2,J(3+/8)(3-/8) =6+20-8 —6+2-8

(C) and (E) have the same value:

(V3 + 72 =3+7+1221 =10+2421
2
(\/10+\/§) =10+ /84 =10+ V4x21 =10+2+21
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A-14

EXERCISE A-7

APPENDIX A: BASIC ALGEBRA REVIEW

4. x+1)%=16

2. 3mt-21=0
32 =21 2x+1=+4
2 2x=+4—1
=7
m +4-1
m:iﬁ X = 2
x=—— and x=
6. 3x>—18x+15=0 8. n® =3n
x2—6x+5=0 n2—3n=0
x—Dx-5=0 nn—3)=0
x—1=0or x—5=0 n=0orn—-3=0
x=1or x=5 n=0or n=3
10. m2+8m+3=0
—b+~b* —4ac
m=——2" " 4=1,b=8, c=3
2a
8++/64—12 —8++/52 -8+213
- - - =4+ 13
2 2 2
12. 2% —20x—6=0
xz—le—3:0
_h+Ap? —
wo ZDENDTZAAC o0, e=-3
2a
—(-10)+100+12  10£/112  10+47
— = = = :5:|:2\/7
2 2 2
2 e
14, 23 16. 9" -25=0
4 9% =25
x2+§x:0 2:§
4 9
x[x+§j—0 . /§:i5
4 y 3
)c:0ar1dx:—i
4
18. 92 — 6 = 15x
3x2—2:5x
32— 5x—2=0
~bt~/b* —4ac
x= =T T 4=3.h=-5,c=—-2
2a
525424 54449 547
6 6 6
5-7 1 5+7
x=> L =2 y=21" -9
6 3 6

Copyright © 2019 Pearson Education, Inc.
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20. m*=1-3m
m+3m—1=0
—b++/b* —4ac
m=———#— a=1,b=3,c=-1
2a
_39+4 33413
2 2
22, P =dx— 1
2% —4x+1=0
~b+~b* —4dac
x= 2= ND TRC o h=—4 =1
2a
4+J16-8 4+8 4122 22
= _ _ _
4 4 4 2
24, P -2x=-3
-2 +3=0
—b++/b* —4ac
x= 2=ND THC b=-2c=3
2a
b? —dac=4-12=-8

Since b2 —4ac < 0, there are no real solutions.
26. (5x-2)%=7

5x—2:iﬁ
Sx==+/7 +2
J_rﬁ+2
x= %
5
2-\7 2+:/7
x= and x=
5 5
28. x—1=0
X
2o 2
Since x # 0, =0 implies x“—7=0, and x:iﬁ.
30. 2+§:i2
u u
Multiply both sides by u2 #0.
2u2+5u=3
2P +5u—-3=0
—5++25+24 -5%+/49 -5%7
u: = =
4 4 4
u:ﬂ:—3andu:_5-l-7:l
4 4 2

Copyright © 2019 Pearson Education, Inc.
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A-16 APPENDIX A: BASIC ALGEBRA REVIEW

32, x2—28x— 128

Step 1. Test for factorability
Vb —4ac = \J(=28) —4(1)(-128) =36

Since the result is an integer, the polynomial has first-degree factors with integer coefficients.

Step 2. Use the factor theorem
x> —28x—128=0
28136
x= = —4, 32 (by the quadratic formula)

Thus, x> —28x — 128 =[x — (-4)](x —32) = (x + 4)(x —32)

34, x2+52x+208

Step 1. Test for factorability
Vb2 —4ac = \J(52)> —4(1)(208) = /1872 =43.27
Since this is not an integer, the polynomial is not factorable.
36. 3x —32x — 140
Step 1. Test for factorability

Jb* —dac = \/(—32)2—4(3)(—140) =52

Thus, the polynomial has first-degree factors with integer coefficients.

Step 2. Use the factor theorem
3 —32x— 140 =0
32+£52 10
x= =-—.14
6 3

Thus, 3x> —32x — 140—3{x—(—¥ﬂ(x —14)
- 3'w (x = 14) = Gx + 10)(x — 14)

38. 6x2 —427x — 360

Step 1. Test for factorability
Vb2 —4ac = \J(=427)> —4(6)(=360) =437

Thus, the polynomial has first-degree factors with integer coefficients.

Step 2. Use the factor theorem
x> — 427x—360 =0
427 + 437 5

=== M
12 6

X

Thus, 6x> —427x — 360 = 6[x - (—%H (x —72) = (6x+5)(x —72)

Copyright © 2019 Pearson Education, Inc.



40.

42.

44.

46.

48.

50.

52.

EXERCISE A-7

x2+3mx -3n=0

_ —3m+Im* +12n

X
2

Lo TN 12n o =3mN9m’ +12n
2 2

x2 —2x+c¢=0
The discriminant is: 4 — 4c¢

(A) If4 —4c>0,ie., if ¢ <1, then the equation has two distinct real roots.
(B) If4 —4c=0,1i.e., if c =1, then the equation has one real double root.
(C) 1If4 —4c¢<0,i.e., if ¢ > 1, then there are no real roots.

O -8=(x=2)(x? +2x+4)=0; x=2

2x3 4250 =2(x> +125) =2(x +5)(x> =5x+25)=0; x=-5

X125 432 = (2 - ) (2 -8) = (x—2)(x +2)(x —24/2)(x +24/2)=0; x=2,-2, 22, =22

Setting the supply equation equal to the demand equation, we have

_ 24,840
X

+9

o | =

1 2
gx +9x =24,840

X%+ 54x — 149,040 =0

—54.+/(54)> — 4(1)(~149,040)
2

—54+
= % =360 units

Note, we discard the negative root since a negative number of units cannot be produced or sold.
Substituting x = 360 into either equation (we use the demand equation), we get

24,840
p=——=069
360
Supply equals demand at $69 per unit.

A=P(+r)2=P(1+2r+12)

Let P = $1,000, 4 = $1,210. Then,
1,210 =1,000(1 +2r + %)

—2%,4-4(-21) -2%++4+84 214484 2122
r= = = =
2

2 2 2

A-17

=0.10 or 10% (disregard the negative root)

Copyright © 2019 Pearson Education, Inc.



A-18 APPENDIX A: BASIC ALGEBRA REVIEW

54. d=0.0407%+1.1v

For d = 550 we have
0.0447% + 1.1v—550=0

44v% + 1100y — 550,000 = 0

V24250 — 12,500=0

_ —25%,/625+50,000 -25+225 200
2

y= =

2 2

=100 miles per hour (disregard the negative root)

Copyright © 2019 Pearson Education, Inc.
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