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Preface

This manual contains detailed solutions to the exercises con-
tained in Mathematical Applications for Management, Life, and Social
Sciences, Second Edition, by Ronald J. Harshbarger and James J.
Reynolds. We have not repeated graphs that appear in the back of
the textbook itself.

It is hoped that, when utilized in an appropriate manner, the
solutions presented here will enable the student to develop a deeper
understanding of both the mechanics and the style of the solution
process. However, one does not learn to do mathematics by merely
reading the mathematics that someone else has done. Only after a
serious effort to solve a problem has been made should the solution
be studied. 1In this manner, analysis of the solution will be the
final step in the learning process, not the only one.
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Algebra Concepts

EXERCISE 0.1

1.

3.

11.
13.
15.
17.
21.
25.
27.
29.
31.
33.
35,
37.

39.

x e {x, vy, z, a}

12 e« {1, 2, 3, 4, ...} (... means that the pattern of
elements is to be continued)

4 e {x: x is a natural number less than 6}

{1, 2, 3, 4, 5, 6, 7} (not 8, since 8 is not less than 8)
¢. There is no natural number satisfying the requirements
{x: x is a natural number greater than 2 and less than 8}

Yes. Each element of A is also a member of B.

No. ¢ € A, but ¢ #£ B.

b ¢C. i9. DcA

Ac¢B and B¢ A 23. Yes

No. 4 & E, but 4# D, since 4 is not less than &

Aand B (B=1{5,6,7,8, ...})) . B&D; C &D.

AN B = {a, d, e}

Rewrite A as {1, 2, 3}. Then An B = {3}

AvuB={1, 2, 3, 4, 5}

AvB-={a,e i, 0, u, b, c, d} (do not list "a" twice)

AUuB

{1, 2, 3, 4,6, 7, ...}

B'= {1, 2, 5, 6, 7, 9}



41, AaB= {1, 2,5, 7}
43. A'vB' = ({1, 2, 4, 5,6, 7,9, 10} (A' = {4, 6, 9, 10})

45. A - B = {1, 7} (start with 1, 3, 7 & 9, from A, and remove
3 and 9, which are also in B)

47. ¢ (Each member of A is removed, since each is also in B).
49. (a) A uv B = {Robbins, Shwartz, Gonzales, Barth, McRoberts}
This is the set of all candidates.

(b) A u B = {Robbins}. This is the set of all candidates who

are both Republican and Democrat.
51. (a) See the figure in the back of the text.
(b) 40
(c) 85
(d) Since E n F' = E - F, there are 25 aides who speak
English, but not French.
EXERCISE 0.2
1. Commutative Property of Addition
3. Associative Property of Addition
5. Associative Property of Multiplication
7. Distributive Property

9. See the figure in the back of the text.

11. /g <5 13. -% <2

15. -4 < -3 17. |-6] =6

19. -13 21, -16

23, 13 25. -17

27. 60 29. -22

31, 7 < Y10 33. | -3] +|5] > ] -3+ 5|
35. - T%' > -0.08 37. 32 41.3=-9+3=-6



2
4+2° _ 8 _
41, 15 = 5 =4
EXERCISE 0.3
1. 24
3. &
2
7
5 -%—(zo=1) 7 x3'x4=x3+l*‘=x
y
9. x‘-s- x3 = x.s+3 = x_2 = ——12—
X
1. 23 . 2% =27
13. x8 + x4 = xa_4 = xl. 15. y5 + y7 = y5_7 = y-2 =—-1—2
y
2
17. (xl‘)!5 = x(4)C) =x 19. (xy)z/3 = x2/3y 2/3
21. (?.xzy)A = Zh(xz)a ya = 16x8y4
2 10 5 5 5
23. &° = L 25. l-32x5 =R YK = -2x
y y
27. 3v’--27 = -3 29. Not a real number.
3. Gt Ao = L
(3x) 9x
13, (27 F — 5 = é .
(2x7y) 8xy



35.

37.

39.

41.

43.

45.

2
-2 -12 2 2 2
(2xy)%(xy)=-—“2L%—xL=—%'i2= —
X X y
1/3 2/3 -1/3 1
(2a) + (2a) = (2a) =
%Za

(2x + 1 [2x + 1)3/2

(2% + 1)2 -1 = 4x2 + 4x

4Yx + —-%— = 4xt 4 5573
X

4 2/3 + §~x_4

1
65)-n - x_-n - xn - 1 . yn - n - (z)n
y - 1 xn 1 n

n

y

EXERCISE 0.4

1.

7%% + 8x + 4x° + 11x - 6
7x2 + 4x2 + 8x + 1Ix - 6
(7+&)x%+ B8+ 1)x - 6

11x2 + 19x - 6

3x3 + 4x2y2

3x3 - 7x3 + 4x2y2 + 3x2y2

G - Dx> + (4 + 3xy?

—4x3 + 7x2y2

+ 3x2y2 - 7x3

(4a + 2b) - (3a + 3c) + (6b + 2¢)
4a + 2b - 3a - 3c + 6b + 2¢

a+8b - ¢

cex+ DY 2 ox e D2 2k + D)



13.

17.

21.

25.

29.

(-3x%y) (2xy) (bxy?)
(=3) (2) (4) x> -x-x

-24 xsy6

4

—15m3n + 5mn

-3m2n—3

-3m

3
n

3

x3 + [3x - x3 + 3x]

x3 + [6x - xa]

x3 + 6x -~ x3

6%
Gy + 4)(2y - 3)

6y> - 9y + 8y - 12

6y2 -y - 12

2x + 1) - 3)

2x2 - 6x +x -3
2x2 -5 -3

x> - 3 - 2)
xa - 2x2 - 3x2 + 6

x4 - 5x2 + 6

(3x - 4)(3x + 4)

9x2 + 12x - 12x - 16

9x2 - 16

x4+ [3x - (x3 - 3x)]

11.

15.

19.

23.

it

27.

15y3z2 _ SyAz
2 2
3yz y 2z
5y2 - 8y2
2

-3y

2(x +y) = 2x + 2y

x+ 1Dx- 2)
x2 -2x+x -2

xz -x -2

(2x + 1)(3x + 1)
6x2 +2x + 3x + 1

6x2 +5x + 1

@2x - 32
(2x - 3)(2x -~ 3)
sz - 6x - 6x + 9

4x2 - 12x + 9



31.

33.

35.

37.

41.

43.
X

Gx - 4)°

(3x - 4) (3x - 4)°

= (3x - 4)(9x% - 24x + 16)

= 27x3 - 72x2 + 48x - 36x2 + 96x - 64

= 27x3 - 108x% + 144x - 64

(x - 3)(x> + 3x + 9)

x3 + 3x2 + 9% - 3x2 - 9x - 27
x3 - 27
o+ 37 = &P+ + 3
= x4 + 3x2 + 3x2 + 9
= xé + 6x2 + 9
o+ 2) (% - 2) 39.
x4 - 2x2 + 2x2 -4 =
x4 -4 =
(IBmzn + 6m2n + 12m4n2) : 6m2n
(24m2n + 12m4n2) ] 6m2n
24m2n + 12m4n2
6m n 6m n
4 + 2m2n
2
3x 4+ 4x + 5
20 It 44+ 2x% - 4x - 5
3x4 - 3x2
4x3 + sz - 4x
4x3 - 4x
sz -5
5x2 -5
0

(x + 1)(x2 + 2x + 4)

X

X

3

3

+ 2x2 + 4x + x2 + 2x + 4

+ 3X2 + 6x + 4



45,

47.

2

EXERCISE 0.5

1.

13.

17.

9ab - 12a2b + 18b2

3b(3a - 4a2 + 6b)

S(y - 4) - x°(y - &)

4 (5 - x%)

(y

x> + 8x + 16

(x + 4)(x + 4)

(x + 4)2
x% - 10x + 25
(x - 5)(x - 5)
x - 5?2

le2 - 47x + 9

(5% - 1)(2x - 9)

7.

11.

15.

19.

X -3
2x + 1 2x3 + x2 - 6x + 1
2x3 + x2
-6x + 1
6x — 3
A
x2 - 2x -4
x - 2 x3 - 4x2 + 8
x3 - 2x2
—2x2
—2x2 + 4x
- 4x + 8
- 4x + 8
0

3. 4x2 + 8xy2 + 2xy3

= 2x(2x + 4y2 + y3)

6x - 6m + xy - my
= 6(x - m) +y(x - m
= (x-m(6+y)

7x2 - 10x - 8

= (7x + 4)(x - 2)

10x2 + 19x + 6
= (2x + 3)(5x + 2)
12b% - 12b + 3
= 3(4b% - 4b + 1)
= 3(2b-1)(2b -1)

= 3(2b - 1)?



21.

25.

29.

33.

37.

41.

4x% + 12x + 9
(2x + 3)(2x + 3)

(2x + 3)2

63x2

- 28
7(9x2 - 4)

7(3x + 2)(3x - 2)

x4 + 6x2 + 9
(x2 + 3)(x2 + 3)

2

(x" + 3)2

2

36x2 ~ 49y

(6x + 7y)(6x ~ 7y)

3x2 - 24x 4 48
3(x? - 8x + 16)
3(x - &) (x - 4)

3(x - 4)2

4 2

X =-3x -4

2 - &)+ 1)

(x +2)(x - 2)(x% + 1)

23.

27.

31.

35.

39.

2x2 - 8x + 8
267 - bx + 4)
2(x - 2)(x - 2)

2(x - 2)2

49a% - 144p2

(72 + 12b)(7a - 12b)

yQ - 16x4

(y2 - 4x2)(y2 + éxz

vy - 2x)(y + 2x) (y2

9x2 - 30x + 25
(3x ~ 5)(3x - 5)

(3x ~ 5)2
6y22% - 50yz2 + 162

222(3y2 - 25y + 8)

223y - 1) (y - 8)

4,2 2
x (x7 - y9)

x4+ y)(x - y)

)

2



EXERCISE 0.6

1 18x3y3 - Zy3 3 X - 3y x - 3y _1
: 3 z 0 3x - 9y 3(x - 3y) 3
9x" 2z
5. x2 ~2x+1 _ (x-D(x - D _ x-1
x2—4x+3 (x-3)(x-1) x-3
7 6x3y3 - 15x2y - 3x2y(2xy2 - 5) 2xy2 -5
3x2y2 + 9x2y 3x2y (y + 3) y+3
o 6 ex | 1syt | 22.3%setyt 20k
8y oy’ 3 33y y
g, Bx-16 L Ax - 12 _ 32(x - 2)(x - 3) 32
: x -3 3x - 6 3(x -3)(x - 2) 3
2 2x -3 _ (x+2)(x-2)(2x - 3) _ _ -
13, (x7 - 4). x ¥ 2 x+ D = (x 2)(2x 3)
xz-x—Z 18-2x2 x2-2x-8
15. ) ) B
2x - 18 X - 5x + 4 X =-6x+9
2(x - )(x+1) B -x3 +x)(x-4)x+2)
2(x + N (x -3 -4)x-Dx-3)x - 3)
. 3-x [ (x+DExE-2)(x+2)
*=3  x- D& »’
2
_ x4+ D(x" - 4)
x - Dx - 3)?
17 15ac2 . _ha - 153c2 . szd
7bd l&bzd 7bd ba
15bc2
2



19.

21.

25,

(x2 -x-6) = x2 -9

2

x - 3x

X(x - 3)(x + 2)(x - 3)

(x + 3)(x - 3)

x(x + 2)(x - 3)
x + 3

x(x + 1)

x(x - 1) -2
x(x + 1)

x2 -x -2
x(x + 1)

(x + D(x - 2)
x(x + 1)

X ~ 2
x

10

Ayz -2y + L y2 - 4y + 3
7y2 -7y 35y2
2 2
-1 . 35y’
yodb-1) GG-3NF-D
2y
y -3

23. -

a? (a - 2)2

= ala - 2) a(a 2)

a2 - (a2 - 4a + 4)
a(a - 2)

4(a - 1)
a(a - 2)



2

ba 5a
27. 3 7% Yt =138

ba Sa2

3x+ D TImFD

16a + 1532
12(x + 2)

a(l5a + 16)
12(x + 2)

29 X ~ 7 + x + 2

X - 9x + 20 x2 -5 + 4

x - 7 x + 2

= ' R ey ¥ ey )

(x - 5)(x - 4)

x-Dx-1) + (x+ 2)(x - 5)
(x - 1)(x - 4)(x - 5)

2x2 - 1llx - 3

(x - 1) - 4)(x -5)

3x -1 4x 4
e T Y wW-% - -0

3x -1 4x 4

TIx- Y G- T G-

15(3x - 1) + 40x — 24
30(x - 2)

85x - 39
30(x - 2)

11



1 1
33. 2 2 - 2

x - 4y x2 - 4xy + 4y

1 _ 1
(x - 2y)(x + 2y) (x - 2y)(x - 2y)

(x - 2y) -~ (x + 2y)
(x + 2y)(x - 2y)*

- 4y
(x + 2y) (x - 2y)°

35. > X + > 4 _ . X
x - 4 X -x-2 x +3x+ 2
= X + 4 - X
(x - 2)(x + 2) x-2)(x+1) x+2)x+1)

x(x+ 1) +4x+2) - x(x - 2)
x+1D)x-2)x+2)

7x + 8
(x + DD(x - 2)(x + 2)

REVIEW EXERCISES
1. Yes. Each member of A is a member of B.
3. ADB= {1, 3}
5. A-B= {2, 9}
7. See the figure in the back of the text.
9. See the figure in the back of the text.
11. —22 +1=-44+1=-3

13. 3% - (D3 =9 - (-1) = 10
23 3 -3 1

x173

15.

12



