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Section 0.1
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3[—2-32] 20 _[8(1—4)2]
-4 - 1)2 ’ -9(5 - 1)2
- =7]= =~ =~ (5m)
=3x2=6 :_<_1>:1
2/ 72

21. 3[1 - (—%)2]2+ 1 2. 3[% - (%)2]2+ 1

172 1 472
=3[1——] +1 kL
9 9
—312 —112
=3[3] +1=3[gg =3l ) r=slF]
ol * 31 7
27 43 1 3 4
= — = — =35 1=— 1:—
16 16 39+ 9+ 3
23. (1/2) 2- 1/2A2 24.2/(1 2)-(2/1)A2
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=[] -%=i-i=0 B[ =i-1=
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27.——=3/(2-5 28. —— = (4-1)/3
-5 ( ) 3 ( )
29. 3—=(3 1)/(8+6) 30.3+i=3+3/(2-9)
8+6 2-9
Note 3-1/8-6 is wrong, as it corresponds to
1
3-5-6.
31. 3—%—3 (447)/8 32.4>2<2:4*2/(2/3)0r(4*2)/(2/3)
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33.L—xy2=2/(3+x)-x*yA2 3434555
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37. (;i)

=(2/3)/5

39.34 5 %6
=3%(4-5)%6

Note that the entire exponent is in parentheses.

-3
4
a.3( 1+
< +100>

=3%(1+4/100)" (-3)

43.32 1 4%
=37 (2*x-1)+4"x-1

45 22x2—x+1
=2"(2x"2-x+1)

Note that the entire exponent is in parentheses.

4=

12— 3e2x
=4%e” (-2%x)/(2-3e" (-2*%x))
or4(*e”(-2*x))/(2-3e"(-2*x))
or (4*e”(-2*x))/(2-3e"(-2*x))

47

49.3(1—(—%)2)2“

=3(1-(-1/2)"2)"2+1
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38. @

=2/(3/5)

2
40. ——;
34579

=2/(3+5"(7-9))
Note that the entire exponent is in parentheses.

-3
42.3 ﬂ
100

=3((1+4)/100)"(-3)

44,2 - 022
=27 (x"2)-(2"(2*x))"2

2
46,22 41
=2"(2x"2-x)+1
Note that the entire exponent is in parentheses.

e2x + e—2x

48. e2x _ o—2x

= (e”(2*x)+e” (-2*x))/(e”(2*x)-

e (-2*x))

aslt- ()Y

=3(1/9-(2/3)"2)"2+1
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Section 0.2

1.33=27 2.(=2)3=—
3.-(2-3)2=-(2%-3)=—(4-9) = =36 4.(4-2)>=4%.22=16-4=64or
or 4-2)?=82=64

—(2-3)2=-62=-36

s (-2)2_ -2® 4 (2)3 ¥ _7
3/ 32 9 2 23 8
1 1 1 1 1
7.(-2)73 = =—=-Z 8. 273=——=—=
(=2) -2)3 -8 8 378
=2 _ -2
9.(1) -1 1 _ 10.(—2) -1 __ 1.2
4 (1/4)2 1/16 3 (=2/3)2 4/9 4
11.2.39=2.1=2 12.3-(-2)°=3-1=3
13.2322=23+2=25=132 14.323 =331 =32+ =33 = 270r
or 323=9.3=27
2322=8.4=32
15,2727 2% = =0l =2 16. 52535252 = §2-3+2-2 _ 51 _ 1
17. x3x2% = x312 = &3 18. x*x 1 = x4 1 = &3
19. —x2x 3y = x>y = x7ly = 2 20. —lxy_lx_l = —x'"lyT = x0Tt
Ty
3 5
X 34 _ _1_1 Y _ 53 2
21.x4—x =X =< 22-;—}’ =Yy
x?y? 2—(=1)..2-1 3 Xy 1-2.1-2 31 1
23._—1:x_(_)y_:xy 24, S =X Yy TEXTyY ===
x~ly xy x°y
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2
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27.(xy_zz)3__(xy_22F
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= x6,=6,0 = X
—-1.-2_2
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31. V4 =2
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5 5

T (x71z)3

= x3(=3),,=6,3-3

39.V9+V16=3+4=7

41.V9+16=V25=5

43. V8=27 = V=19 ~ —2.668

45. 3/27/8 =

Solutions Section 0.2
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4
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4. -2
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y422

) -3

X
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. JL_oY1_1
9 Vo 3
36../2_Y9_3
4 4 2
g 6 _6
V25 5

40.V25-V16=5-4=1
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47.V/(-2)2=V4 =2 48.V/(-1)2=V1=1
/1 16 V16 _ 4 /1 _ [36 _V36_6_
49. Z(1+15)— Z—W—E—z 50. 9(3+33)— 9_\/5_3_2

51. Va?b = Va2Vb2 = ab a2 Va2 a

52.4/==—===

b2 \/pz b

$3.V/(x+9)2=x+9 54. (Vx+9) =x+9

(x +9 > 0 because x is positive.)

55. V3@ + b3 = Va3 Y@+ b)) s Vel x
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Section 0.3
1L3x4=2
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~12
x7_ 1 _3 -2 1 -
2 3x21 2 3
2 x4

3 2 3x 11
=§x_%xo,1+‘3_‘x—1.1
3Vx_ 5 4

4 3vVx 3xVx
_3x1/2_ 5 4
-4 3x1/2 3x.x1/2
4 3 3

5
3Vx2 T _3x2/5_ 7
T e 4 wn
_325_ T -3

4 2

13
24D 425

1 3

T2+ 1) 2+ DB
=(x*+ D7 - %(x2+ H~l3

41724712 — 4=1/2+7/2 _ 46/2 _ 43

32/33—1/6 — 32/3—1/6 — 31/2 — \/§

Finite Mathematics and Applied Calculus 8th edition Waner Solutions Manual

Solutions Section 0.3
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3/2
x> apesp -1 1
43, N x =x" = .
1/2.2
XY 1/2—(=1/2),,2—1 _
45, —— = =
=y x y xy

2/3 /3 3,2/3
47, (£)1/3<2) B_x oy
y x yl/3 - x2/3

= x1/3-2/3,-1/3+2/3

_ —1/3.1/3 1/3
=ty Por ()

49.x2-16=0=>x2=16
>x=+VI16=>x=+4

4 4
51.x2--=0=>x2==
S Y79

53.x2—(142x)2=0= x2=(1 +2x)?
=>x=+1+4+2x
Ifx=14+2x,then—x=1=> x=-1.

Ifx=—(1+2x),then=-1=> x = —%.

So,x=1or —l.

55.x°+32=0= x> =-32
>x= V32=-2

57.x12-4=0=x'72=4
=>x=4=16

1 1

>xl=1=2>x=+V1=x+l

61.(x—4)_1/3=2=>x—4:2_3=%

133
Sx=4+-=>=
X g 8
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y5/4 4-3/4 1/2
44.3—/4:_)/5/_3/ :y/z\/;
y

-1/2
X Y _ _—1/2-2.1-3/2 _ _-5/2 —1/2
46. RENTE =X y =X y

_ 1/3 -1/3 ,1/3
48. (f) 1/3(2) /3_x Y
y X y-1/3 %173

X~V/3=173,1/3+1/3

_ +—2/3.,2/3 2/3
=Py o ()7

50.x2-1=0=>x%=1
;‘»x:—_l—\/T=>x:-l_-1

54.x2—(2-3x)2=0= x2=(2 - 3x)?
= x=+2—-3x

Ifx=2-3x,thendx =2 => x =

U o=

Ifx=—-(2-3x),then -2x=-2=>x=1.

1
S =1lor=.
0, X or2

56.x*—81=0= x*=281
;‘>x=i\/481=i3

58.x13-2=0=x3=2

>x=23=38
2 6 2 6
60.F—F=O:>;:F

=>2x'=6x’=22x=6=>x=3

62.(x - r1=5=>(x-42=4
= x—4=+432=48
>x=4+8=—4o0rl2
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Section 0.4

1. x(4x + 6) = 4x2 + 6x 2.(4y -2y =4y* -2y

3. 2x —y)y=2xy — y2 4. x(3x+y) = 3x% + Xy

5.x+D(x=3)=x>+x—-3x-3 6. y+3)(y+4)=y>+3y+4y+12
=x?-2x-3 =y>+7y+12

7.2y +3)(y+5) =2y>+3y+ 10y + 15 8.(2x —2)(3x —4) = 6x> —6x —8x +8
=2y?+ 13y + 15 =6x>—14x+8

9.2x —3)>=4x?> - 12x+9 10. Bx+ )2 =9x% + 6x + 1

1\2 o 1 1N2_ 2 1

11.(x+;) =X +2+§ 12.(y—;) =y —2+y—2

13.2x - 3)2x+3) = (2x)> =32 =4x%-9 14. (4 + 2x)(4 — 2x) = 4% — 2x)? = 16 — 4x?>
_1 N2 (N 2L 16. (x = xH)(x +x) = x> = (x> =x2 = x*

15. (y y)(y+y)_y (y) =Y y2

17. (x> + x — D2x + 4) 18. 3x+ D2x%2—x+1)
=x22x +4) + x2x +4) — 12x + 4) =3x2x2=x+ D+ 12x2=x+1)
=2x 3 +4x2+2x2 +4x—2x—4 =6x>—3x24+3x+2x2—x+1
=2x3+6x24+2x—4 =6x> —x24+2x+1

19.(x2=2x+ D2 =(x?=2x+ D(x2=2x+ 1)
=x2(x?=2x+ 1) =2x(x2=2x+ D+ 1(x2=2x + 1)
=x* =23+ X223 At —2x + x2 - 2x + 1
=x*—4x? +6x% —4x +1

20.(x+y—xy)2:(x+y—xy)(x+y—xy)
=x(x+y—xy)+y(x+y—xy)—xy(x+y—xy)
=x2+xy—x2y+xy+y2—xy2—x2y—xy2+x2y2
:x2+2xy+y2—2x2y—2xy2+x2y2

21. 3P + 292+ )2+ 2y - 1)
=y’ 02 +2y - D+ 2027 + 2y - D+ y(*+2y - 1)
=y +2* =y ot a3 —2p? 434 2y7 -y
=y +ayt+dyi—y
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22. (x3 = 2x2+HBx2=x+2)

=x3@x?—x+2) - 2x2Bx* = x+2)+4(3x> - x+2)
=3x0 —x* 4+ 2x3 —6x* +2x3 —4x?+ 12x2 - 4x + 8

=3x —Tx*+4x3 +8x2—4x+38

2. (x+ D(x+2)+ (x+ )(x+3)
=x+Dx+2+x+3)
=x+D2x+)5)

24. (x+ D(x+ 22+ (x + DX (x +2)
=(x+DE+2Dx+2+x+1)
=x+Dx+2)(2x+3)

26. 10x(x% + D*(x> + 1) + 15x2(x2 + D3 + D?
=5x(x2+ D3+ D203+ 1) + 3x(x% + 1)]
=5x(x2 + D3+ D*Gx3 +3x+2)

25. (x2+ DPXx +3)* + (x2 + DO(x + 3)°
=2+ Dx+3)3x+3+x%2+1)
=2+ Dx+3)3x 2+ x+4)

273+ DVx+ 1=+ D2Vx+ 1
=P+ DVxHT- 1=+ 1)

28. (x2+ DVx+1—V(x+1)3
=Vx+1-[x*+1-V(x+1)2]

==+ DVx + 1 = VAT 24+ 1-(x+1)]
:(xz—x)\/x+1
=x(x—DVvx+1

30. 2+ DV + DA— Vx+1)7
= Va0 41— Vet DY
= Ve D T = (x4 1)
= (-0 Vi + D
:x(x—l)m

29. V(x + D3+ V(x + 1)3
=Va+ D1+ Vi + D2
=Vax+1D3-(I+x+1)
=(x+2)Vx+1)3

31.a=2,b=6,c =35, so that the discriminant is
b —dac = 6> —4(2)(5) =36 — 40 = —4
As the discriminant is negative, the expression does not factor at all.

32.a=4,b=—6,c =2, so that the discriminant is
b? — 4ac = (—6)% — 4(4)(2) = 36 =32 =4 =27
As the discriminant is a perfect square, the expression factors over the integers.

33.a=-3,b=-2,c = 3, so that the discriminant is
b% —dac = (=2)* — 4(=3)(3) = 4 + 36 = 40
As the discriminant is positive but not a perfect square, the expression factors, but not over the integers.

34.a=1,b=—4,c = -7, so that the discriminant is
b? —dac = (—4)* — 4(1)(=7) = 16 + 28 = 44
As the discriminant is positive but not a perfect square, the expression factors, but not over the integers.

35.a=28,b=12,c =4, so that the discriminant is

b% — 4ac = 127 — 4(8)(4) = 144 — 128 = 16 = 42
As the discriminant is a perfect square, the expression factors over the integers.
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Solutions Section 0.4
36.a=1,b=2,c =19, so that the discriminant is
b —4ac=22-4(1)(19)=4-76 = =72
As the discriminant is negative, the expression does not factor at all.

37.a =40,b = —64, c = 24, so that the discriminant is
b% — 4ac = (—64)2 — 4(40)(24) = 4,096 — 3,840 = 256 = 16>
As the discriminant is a perfect square, the expression factors over the integers.

38.a=-10,b = =32, ¢ = —32, so that the discriminant is
b% — 4ac = (=32)% — 4(-10)(=32) = 1,024 — 1,280 = 256
As the discriminant is negative, the expression does not factor at all.

39.a=6,b=—-22,c = 16, so that the discriminant is
b% — 4ac = (=22)% — 4(6)(16) = 484 — 384 = 100 = 10
As the discriminant is a perfect square, the expression factors over the integers.

40. a = 48, b = 32, ¢ = 4, so that the discriminant is
b? — dac = 32? — 4(48)(4) = 1,024 — 768 = 256 = 16>
As the discriminant is a perfect square, the expression factors over the integers.

41. a.2x + 3x2 = x(2 + 3x) 42.a. 9> —dy=y(y—-4)
b.x(2+3x)=0 b.y(y—4)=0
x=0o0r2+3x=0 y=0o0ry—4=0
x=0o0r-2/3 y=0or4
43. 2. 6x% — 2x% = 2x2(3x — 1) 44.2.3y° - 9y* =3y%(y - 3)
b.2x*B3x = 1)=0 b.3y%(y=3)=0
x2=00r3x—-1=0 y>’=00ry-3=0
x=0o0r1/3 y=0or3
45.2.x2—8x+7 = (x = D(x =7 46.2.y* +6y+8=(y+2)(y+4)
b.(x=D(x=7)=0 b.(y+2)(y+4)=0
x—1=00rx—-7=0 y+2=00ry+4=0
x=1lor7 y=-2or—-4
47.a.x°+x—12=(x = 3)(x +4) 48.2.y°+y—6=(y-2)(y+3)
b.(x-3)(x+4) =0 b.(y=2)y+3)=0
x—3=0o0rx+4=0 y—2=0o0ry+3=0
x=3or—4 y=2or-3
49.2.2x2-3x-2=2x+ D(x—-2) 50.a.3y>—8y—3=CBy+ D(y—3)
b. 2x+ (x—-2)=0 b.By+ D(y-3)=0
2x+1=00rx—-2=0 3y+1=00ry—-3=0
x=-1/20r2 y=-1/30r3
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Solutions Section 0.4

51.a.6x2 + 13x + 6 = 2x 4+ 3)(3x + 2)

b. 2x+3)3x+2)=0
2x+3=00r3x+2=0
x=-3/20or-2/3

53.a.12x%2+ x — 6 = (3x — 2)(4x + 3)

b. Bx —2)(4x +3)=0
3x—2=0o0r4x+3=0
x=2/3o0r-3/4

55. a.x2+4xy+4y2 = (x+2y)2
b. (x+2))%=0

x+2y=0

x==-2y

57.a.x* - 5x2+4= (x> - D)(x*-4)
=x+Dx-Dx+2)(x—-2)
b.x+ Dx—-Dx+2)(x—-2)=0
x+1=0o0orx—1=0or
x+2=00rx—2=0
x ==+1or+2

59.a.x2 -3 =(x— V3)(x + V3)

b. (x — V3)(x+ V3) =0
x—V3=0orx+V3=0
x=+V3
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52.2.6y> + 17y + 12 = By + 42y +3)

b. By+4)(2y+3)=0
3y+4=00r2y+3=0
y=—-4/3or -3/2

54.2.20y>+ 7y -3 =4y - DGy +3)

b.(4y — DBy +3)=0
4y—-1=0o0r5y+3=0
y=1/4or-3/5

56.a.4y% —4xy + x> = 2y — x)?
b. 2y —x)2=0

2y—x=0

y=x/2

58.a.y*+2y? -3 = - D> +3)
=(y+ Dy - D> +3)

b.(y+ Dy —1D(*+3)=0
y+1=00ry—1=00ry>+3=0
y==1

(Notice that y% + 3 = 0 has no real solutions.)

60.a.y> -7 =y - VDy+ V7

b.(y = V(y+ V) =0
y—ﬁ:Oory+\/7:O
y=+V7
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Solutions Section 0.5

Section 0.5
L X=4 2x41_(-4@x+ D) _2x>-Tx—4
x+1 x-1  (x+Dx-1  x2-1
22x_3_x+3=(2x—3)(x+3)=2x2+3x—9
Tx-2 x+1 (x-2(x+1 x2—x-2
3x_4+2x+1_(x—4)(x—1)+(x+1)(2x+1)_3x2—2x+5
"x+1 x—-1 (x+ D(x—1) T x2-1
L 2X=3 x43 Qx4 D+ - +3) _ 3x2-9
"x=2 x+1 (x=2(x+1) Cx2-x-2
s X x-1_x’—(x-1_x*-x+1
"x+1 x+1 x+1 x+1
6x2_1_ 1 =(x2—1)(x—1)—(x—2)=x3—x2—2x+3
Tx=2 x-1 (x=2)(x—-1) x2-3x+2
— -1 -1 2_
7 )1{ o1 1+x_1:x + x(x )=x 1
(=) X X X
2 2 _
8.2_1=2x_1_2x1

(Xx_—zz) x=2 x-2 x-=-2 x=2

9.l[x—3+l]:l|:x—3+x]:2x—3
x| xy y x xy x2y

y vl x

2
10. 2

[2x—3 x] y2[2x—3+x]_y2(3x—3)_y(3x—3)_3xy—3y
X

Xy Xy b b

L D2(x+2)° - (x+ D x+2)?  (x+ D2x+2)H (x+2)— (x+ D] _ (x+1)?
| (x +2)6 B (x +2)6 C (x+2)4

" 6x(x2+ 12(x3 +2)% —9x2(x% + 1)3(x3 + 2)?

(x3+2)°
C3x(x2 4+ DA+ 2227 +2) = 3x(x2 + 1] 3x(x?+ DH(—x = 3x +4)
B (x3+2)° B (x3 +2)4
2 W xt
i (F-DVaZ 41— oo _ PP -xt
' x2+1 2+ DVaZ+l Va2t D)3
RV o 3 4 4 3
14, 3_1 _ x(x°—1)—3x _ —2x%—x _ —x2x’+ 1)
x3—1 B-DVX3-1 Vx3-1D3  V(x3-1)3
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Solutions Section 0.5
1 1

2 X2 _xz—(x+y)2 _x2—x2—2xy—y2_ —-y2x+y)  —-(2x+y)

15. = = = —
y yxA(x + y)? yxA(x + y)? yxAx+p?  xXAx+y)?

1 1

43 x3 _ x2—(x+y)? B x3

—-x3- 3x2y — ?axy2 — y3

16. =
y yx2(x +y)? yx3(x + )3
_ —y(3x2 +3xy + y2) _ —(3x2 +3xy + y2)
yx3(x + y)° x3(x +y)?
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Solutions Section 0.6

Section 0.6

.x+1=0=2>x=0-1=>x=-1

3. x+5=0=>—-x=-5=>x=5

5.4x—5=8=>4x=13:>x:$

7.7x+55=98=>7x:43=>x:_47_3

9.x+1=2x4+2=>-x=1=>x=-1

2.x—3=1=2>x=14+3=>x=4

4.2x+4=1=>2x=—3:>x=_%
6-%X+1=0=>%x:—1:}x=_%

8.3x+1=x=>2x=_1:>x=_%

10.x+1=3x+1=2>-2x=0=>x=0

11.ax+b=c=>ax=c—b;‘~x=c_b
a
12.x—1:cx+d:>(l—c)x=d+1=}>x:‘f+1
—c
13.2x2+7x—4=0=>(2x—1)(x+4)=0=>x=—4,%
14.x2+x+1=0:>A=b2—4ac=—3<0, so this equation has no real solutions.
15. x> —x+1=0= A = b%> — 4ac = -3 < 0, so this equation has no real solutions.
16. 2x2—4x+3:A=b2—4ac=—8<0, so this equation has no real solutions.
5 5
17.2x2-5=0=>x>=2 =4,/2
b => X 2=>x /3
18.3x2 1202 x2= Lo x = oL
3 V3
19. x2-2x-1=0=> -(x+1)>’=0=>x=-1
20.2x2—x—3=0—4(2x—3)(x+1)=0;‘»x=%,—1
1 5 3 >
21.§x —x—§=0=>x —2x-3=0=>x+1D)x-3)=0=>x=-1,3
22.—%x2—%x+1:O=>x2+x—2:0=>(x+2)(x—1):0=>x=—2,1
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Solutions Section 0.6

—b+Vb2—dac 1+V5

23.xt-x=1=2x’-x-1=0=>x=
X X X X X 20 2

2. 16x2=—24x—9=>16x2+24x+9:0(4x+3)2=0:>x=—%
25.x=2—l=>x2=2x—1=>x2—2x+1=0=>(x—1)2=0=>x=1
X

26.x+4=%:(x+4)(x—2)=1=>x2+2x—8=1;‘~x2+2x—9—0
x_

_=b+Vb2—4dac -2+V40 _

=
X 2a 2

-1+ V10

27.x* = 10x24+9=0=> x> -Dx*-9=0=>x’=lorx’=0=> x = +1,+3

28.x4=2x2+1=0=>(x2-1)%2=0
=> x ==+1

— 2 _ — —
20 4 x2 1m0 o ThEVE —dac o —1xVS L [-1xV5

2a 2

o |

30 X+ 2x° +x=0=> x(x2+2x+ DN=0=>x(x+ 1)?=0=>x=0,-1
3.3 +16x2+11x+6=0= (x+ Dx+2)(x+3)=0=> x=—-1,-2,-3
32.x3-6x°+12x-8=0=>(x—-2>=0=>x=2

33.x° +4x? +4x+3=0= (x +3)(x*+x+1)=0=> x=-3
(For x2+x+41=0, A =b%—4ac = -3 <0, so there are no real solutions to this quadratic equation.)

34.)°+64=0= ) =64 y= V_6d=—4
5.3 1=0x’=1=2x= V=1

36.x3-27=0
> x3=27>x= V27 =3

37.0° +3y2+3y+2=0=> (0 +2)0°+y+ D=0=>y=-2
(For y>+ y+1=0, A = b — 4ac = -3 < 0, so there are no real solutions to this quadratic equation.)

38.°—2y2-2y-3=0=> (-3’ +y+1)=0=>y=3
(For y>+y+1=0, A = b%>— 4ac = -3 < 0, so there are no real solutions to this quadratic equation.)

39. 3 —x?=5x+5=0=> (x - D(x%>-5)=0=>x=1, +V5

40. x°—x>-3x+3=0=>(x-Dx*=-3H=0=>x=1, + V3
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Solutions Section 0.6
41.2x0 = x* = 2x2+1=0=2> 2x> - DE*=1)=0=> x> = D2 = D2+ 1) =0
(Think of the cubic you get by substituting y for x2)

>x==l, +—
V2

42.3x0 —x*—12x244=0= 3x2 - D(x*-4) =0
= GBx2-D(x?=2)(x*+2)=0
(Think of the cubic you get by substituting y for x2)

1
=>x=+V2, +—
V3

43. (X2 +3x+2)(x*=5x+6)=0=> (x + 2)(x + D(x = 2)(x —=3) =0
=x=-2,-1,2,3

4. (2= 4x + DH2x2+6x+5°=0=> x-2*x+ D3x+5)3=0
=>x=-5-1,2
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Solutions Section 0.7

Section 0.7
L.x*=3x3=0,x3(x-3)=0,x=0,3

2.x0—9x* =0, x*x2=9)=0,x =0, +3
3oxt—4x?= 4, x*—4x?+4=0,(x>-2%=0,x=+V2
4.x4—x2=6,x4—x2—6=0,(x2—3)(x2+2)=0,x=i\/§

5.+ D +2)+(x+D(x+3)=0,(x+ D(x+24+x+3)=0,
x+D2x+5=0,x=-1,-5/2

6. x+DE+22+(x+D*(x+2) =0, x+ D(x+2)(x+2+x+1)=0,
x+Dx+2)2x+3)=0,x=-1,-2,-3/2

7.(x*+ D3x+3)*+ (% + DSx+3)3 =0,
2+ 1D°x+3)x+3+x2+1) =0,
2+ D°(x+3)3x%+x+4) =0, x=-3
(Neither x2 + 1 = 0 nor x% + x + 4 = 0 has a real solution.)

8. 10x(x2+ D*3 + 1)’ = 10x2(x2+ D+ D* =0,
10x(x2+ D*+ DU+ 1 =x(x2+ D] =0,
10x(x%+ D*P+ D* (1 =x)=0,x=-1,0, 1

9.(x3+DVx+1-(x>+D>*Vx+1=0,
G+ DVxFI[I=-G3+ D] =0,
X+ DVx+1=0,x=0, -1

10. 2+ DVx+1-V(x+ 1)3=0,
Vx+1[x2+1-(x+D]=0,
x2=)Vx+1=0,x(x-DVx+1=0,x=-1,0,1

1LV + D3+ V(x+1)5=0,
Vx+1D3A+x+1)=0,
x+2)VE+D3=0,x=-1
(x = —2 is not a solution because V/(x + 1)3 is not defined for x = —2.)

2.2+ ) Vix+ D= Vx4 D) =0,
Vet DA x2+1 = (x+1)] =0,

=)Vt DA =0, x(x— ) Vx+ D*=0,
x=-1,0,1

13.(x+ D?2x+3) = (x+ D2x +3)2 =0,
(x+ DC2x+3)(x+1-2x-3)=0,
(x + D2x +3)(=x —=2) =0,
x=-2,-3/2, -1
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14.

15.

16

17.

18.

19.

Solutions Section 0.7
x2=D2x+23 - 2= 1D*x+2)?% =0,
x2=D*x+2)%(x+2-x2+1) =0,
(2= DXx+2)*(x>=x=-3)=0,
x=-2,-1,1,(1+V13)/2

(x+ DX x+2)° - (x+ D3x+2)?

07
(x +2)°0
(x+ DX x +2)2(x+2)— (x+ D] _ 0
(x +2)° o
(x+1)2 2
12 0,(x+1) 0, x

6x(x? + DX (x? +2)* = 8x(x? + 1*(x? +2)°

(x2+2)8 O
2x(x% + D2(r? + 2)’Bx* +2) -4 + D _

(x2+2)8 -
—2x(x?+ D*(x*—2)

)

(x2+2)5
“2x(x?+ 1D)3(x2=2)=0,x=0,+V2

x4
A =DV =m0 2y —xt

=O, _09
x2+1 2+ DVx2+1
4
x*=2 4 4
=0,x*-2=0,x=+ V2
2+ DVxZ+1
/~+3 _ ot
B e S it Ik P AR
x3—1 T3-DVRi-1
4
x"—4x 4 3 3
=0,x*—4x=0,x(x>-4)=0,x=0,+ V4
(x3-DVx3-1
1 2
x—==0,x"-1=0,x==1

X

20.1—i=0,x2—4=0,x=12
x2
1.2 C0.x2-9=0x=43
x  x3
1A ol g iox=0,x2—x—1=0,x=(1+V3)/2
x2 x+1
23.x—4_ X _ ’(x—4)(x—1)—x(x+1)=0’
x+1 x-1 x+Dx-1

—6x +4

_OXtT ) 6x+4=0,x=2/3
G+ Dx—1) X+ x=2/
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Solutions Section 0.7
2x—-3 2x+3 —0 2x=3)x+1)=C2x+3)(x-1)
Tx—-1  x+1 7 (x=D(x+1) B

_2X 0, -2x=0,x=0
x=Dx+1

24 0,

.x+4+x+4=0 3x(x+4)+(x+1)(x+4)=
x+1 3x ’ 3x(x+ 1)
(x+4)(3x+x+1)_0 (x+4dH@x+1)
3x(x+ 1) T 3x(x+1D)
x+4HEx+1)=0,x=-4,-1/4

25 0,

26.2x—3_2x—3:O’(Zx—3)(x+1)—x(2x—3)=0’
b x+1 x(x+1)
(2x—3)(x+1—x)=0’ (2x_3)=0,2x—3=0,x=3/2
x(x+1) x(x+1)
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Solutions Section 0.8
Section 0.8
1. P(0,2),04,-2), R(-2,3), 5(-3.5,—1.5),T(-2.5,0),U(2,2.5)

2. P(-2,2),0(3.5,2), R0, -3), S(-3.5,-1.5),T(2.5,0), U(-2,2.5)

3.
4
Vx 4 L
of<!
U R xS
) 2 747
=2
—4 Qx
4.
4
3
s, )
1
U,
143 2 1 12 3 4
-1 X
-2 P)(
R
-3¢
L} 42

=4 3 2 -1 IN2 3 4
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Solutions Section 0.8
Graph:

~- N W on

ﬁ 2 3 4
| I S
I

-3¢
—4

2
7. Solve the equation 2y — x> = 1 for y to get y = l-i-Tx . Then plot some points:

-4 3 =2 -1 1 2 3 4

- Vx

8. Solve the equation 2y + Vx = 1 for y to get y = ! . Then plot some points:

x 0 1 4 9 16
y=1_2\/; 05 0 -05 -1 -15
Graph:
N,

4 6 8 10 12 14 16
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Solutions Section 0.8

9. Solve the equation xy = 4 for y to get y = 4 . Then plot some points:
X

x -3 -2 -1 1 2 3
S I
Y= 3 B 3
Graph:

4
3
2
1

=4 3 =2 -1 1 2 3 4

! -1 [
=2
=3

-4

10. Solve the equation x2y = —1 for y to get y = _iz . Then plot some points:
X

y="2 5 i —bo-bom T
Graph

4

3

2

N
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Graph:

Solutions Section 0.8

432 A1

)

X
y=2x2+l
X

Graph:

1 1
-2 -1 -3 3 1 2
15 3 5 17
2 =5 3 37

2 =1

-1
-2
-3
-4

13.V2-1D2+(=2+ 1)2=V2

14. /(6 - 12+ (1 -0)2= V26

15. V(0 — a)2 + (b — 0)2 = Va2 + b2

16. V(b — a)2 + (b—0)2 = V2(b— a)? or V2|b— q|

17. Set the two distances equal and solve:

VA =0)%2+(k=02=1(1=2)2+ (k- 1)2

= VI+k2=V2-2k+k?
> 1+k>=2-2k+k?

1

>2k=1=>k==
2

18. Set the two distances equal and solve:

Vik+ 1) %2+ (k—0)2=V(k —0)2+ (k —2)2

= V2k2+2k+1=V2k2—dk+4
= 2k?+2k+1=2k>—4k+4

:>6k=3=>k=%
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Solutions Section 0.8
19. Circle with center (0, 0) and radius 3.

20. The single point (0, 0).
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Solutions Section 0.9

Section 0.9
1.

Exponential Form 10>=100 4°=64 4*=256 045°=1 8/2=2V2 47 =2

Logarithmic Form 10g;, 100 =2 log, 64 =3 log, 256 =4 logy,s1=0 logg2V2 =2 10g4(6L4) =3

2.
Exponential Form 10! = 10 5°=3,125 63 =216
Logarithmic Form log;(10=1 logs3,125=35 logs216=3
Exponential Form 0.5 =0.125  4/4=+2 37 =2
Logarithmic Form log,50.125=3 log, V2 = J—L log, (SLl) =—4
3.
Exponential Form  032=009  (1)"=1 103 =0001
Logarithmic Form log,3009=2 log;,, 1 =0 log;;0.001 =-3
Exponential Form 97> = 8% 210 = 1,024 64~1/3 = J—L
Logarithmic Form logy é =-2 log, 1,024 =10 logg, i = —%
4.

Exponential Form 271 = % 10° = 100,000 107> = 0.00001
Logarithmic Form  10g, % =-1 log;; 100,000 = 5 log;,0.00001 = —5
Exponential Form 2'! =2,048 16714 = % 0.25% = 0.0625

Logarithmic Form log, 2,048 =11 log;q3=—7  logy,50.0625 =2

5. log, 16 = the power to which we need to raise 4 in order to get 16. Because 4b0xed2 — 16 this power is 2, s0
log, 16 = 2.

6. logs 125 = the power to which we need to raise 5 in order to get 125. Because 5boxed3 — 125 this power is 3,
so logs 125 = 3.

7. logs % = the power to which we need to raise 5 in order to get % . Because 5P%¢4—2 = 21—5, this power is —2, so

1
logs = = 2.

8. log, 61—4 = the power to which we need to raise 4 in order to get 61—4 . Because 4P0%ed =3 = 61—4, this power is —3, so

1
logy = = -3.
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Solutions Section 0.9
9. log 100,000 = log;,, 100,000 = the power to which we need to raise 10 in order to get 100,000. Because
10P°x¢dS = 100,000, this power is 5, so log 100,000 = 5.

10. log 1,000 = log; 1,000 = the power to which we need to raise 10 in order to get 1,000. Because
10°0%¢d3 = 1 000, this power is 3, so log 1,000 = 3.

11. log,¢ 16 = the power to which we need to raise 16 in order to get 16. Because 16°°*¢d! = 16, this power is 1,
solog;c 16 = 1.

boxed 1
12. log, s % = the power to which we need to raise % in order to get % . Because (%) e = % this power is 1,

so log; /» % =1

13. log, 1_16 = the power to which we need to raise 4 in order to get % . Because 4P°%¢d—2 = 1_16’ this power is —2,

so log, % =-2.

2b0xed -3 _

14. log, % = the power to which we need to raise 2 in order to get % . Because %, this power is —3, so

log, % = -3.

15. log, V2 = the power to which we need to raise 2 in order to get V2. Because 20 12 = /2, this power is
1 1

=, 1 \/i = —-.

5> solog, 5

16. log, V2 = the power to which we need to raise 4 in order to get V2. Because 4°°*¢d 1/4 = /2, this power is
1 1

—, solog, V2 = -.

7 S0 logy 1

17. By Identity (1), log;, 3 + log, 4 = log,(3 X 4) = log, boxed 12.
18. By Identity (2), log, 3 —log, 4 = log, boxed% .

19.log, 2 —log, 5 — log, 4 = log, 2 — (log, 5 + log, 4) = log, 2 — (log, (5 X 4)) (Identity 1)
2 . 1
= logb(m) (Identity 2) = log, boxed 10

20. log;, 3 +log, 2 —log, 7 = log, (3 x 2) — log;, 7 (Identity 1) = logb(¥) (Identity 2) = log, boxedg
21.log, 3 —3log, 2 = log, 3 — log, 23 (Identity 3) = 10gb(%) (Identity 2) = log,, boxed%

22.31og, 2 + 2log, 3 = log, 23 + log, 3% (Identity 3) = log,(2° x 3%) (Identity 1) = log, boxed 72

23.4logy, x + Slog, y = log,, x*+ log,, y° (Identity 3) = log, boxed x*y® (Identity 1)

Finite Mathematics and Applied Calculus 8th edition Waner Solutions Manual


https://ravanbooks.com/books/9780357723630-solutions

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

40.

41.

42.

Solutions Section 0.9
3
3log, p — 2log, g = log, pd - log,, q° (Identity 3) = log, boxed p_2 (Identity 2)
q

2logy, x +3log, y — 4log, z = log, x2+ log,, y3 - log,, z* (Identity 3)
2.3
= logb(x2y3) —log, z* (Identity 1) = log, boxed x—i] (Identity 2)
z

4log, p —3log, g — 2log, r = log, pt— log, g - log, r? (Identity 3)
4

= log, pt— (logy >+ log, r) = log,, pt - logb(q3r2) (Identity 1) = log, boxed % (Identity 2)
q'r

X
xlog, 2 —2log, x = log, 2* — log, x? (Identity 3) = log, boxed % (Identity 2)

plog, g + qlog, p = log, q° + log, p? (Identity 3) = log, boxed g”p? (Identity 1)
log21 =log(3 x7) =1log3 +log7 = b+ ¢ (Identity 1)

log14 =log(2 x 7) =log2 +log7 = a + ¢ (Identity 1)

log42 =log(2x3x7)=1log2 +1log3 +1log7 = a+ b+ c (Identity 1)

log28 =log(2 x2x7) =log2+1log2 +1log7 = 2a + ¢ (Identity 1)

log(%) = —log7 = —c (Identity 5)
1 .
log(g) = —log3 = —b (Identity 5)
2 .
1og(§) = log?2 —log3 = a — b (Identity 2)
log(%) =log7 —log?2 = ¢ — a (Identity 2)
log(é) = log4 — log 7 (Identity 2) = log2 + log 2 — log 7 (Identity 1) = 2a — ¢

1og(§) = log 2 — log 9 (Identity 2) = log 2 — (log 3 + log 3) (Identity 1) = a — 2b

log 16 = log2* = 4log 2 = 4a (Identity 3)

log 81 = log3* = 41log 3 = 4b (Identity 3)

log 0.03 = log(%) =log3 —log 102 = log3 —2log 10 = b — 2

log 7,000 = log(7 X 103) = log 7 + log 10% = log 7 + 31og 10 = ¢ + 3
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Solutions Section 0.9
43.log5 = log(l—zo) =1log10 —log2 =1 — a (Identity 2)

44.log?25 = log(g) =log 100 — log4 = log 10% - log 22 = 2log10—-2log2 =2 —-2a

C

45.log V7 = 10g(71/2) = %log7 =3

46. log(%) = log(2) — log V3 = log(2) — log(3'/?) = log 2 — %10g3 =a- g

47.4 = 2% is exactly the equation we solve in order to calculate log, 4; answer: 2. Alternatively, write the
equation 4 = 2% in logarithmic form to get x = log, 4 = 2.

48. 81 = 3™ is exactly the equation we solve in order to calculate log; 81; answer: 4. Alternatively, write the
equation 81 = 3* in logarithmic form to get x = log; 81 = 4.

49. Take the base 3 logarithm of both sides of the given equation 27 = 3%~ ! to get
log; 27 = logy 327!

3=02x-1)logy 3 By Identity 3
3=2x-1 By Identity 4
x = % =2 Solve for x.

50. Take the base 4 logarithm of both sides of the given equation 4273* = 256 to get
log, 4°73% = log, 256

(2—-3x)logy4 =4 By Identity 3
2-3x=4 By Identity 4
X = 2-4 = _2 Solve for x.
3 3
51. Take the base 5 logarithm of both sides of the given equation 5! = % to get
- 1
1 5 x+1 _ 1 -
(—=x +1)logs 5 = —logs 125 By Identities 3 and 5
-x+1=-3 By Identity 4
x=14+3=4 Solve for x.
2
52. Take the base 3 logarithm of both sides of the given equation 3% ~12 = % to get

x2-12 _ 1
log; 3 = 10g3(27)
(x> —12) log; 3 = —log; 27 By Identities 3 and 5

x2-12=-3 By Identity 4
x=+V9 =+3 Solve for x.

53. First divide both sides of the given equation by 50 to get 2.4 = 2% Take the common logarithm of both sides:
log 2.4 = log(2%)

Finite Mathematics and Applied Calculus 8th edition Waner Solutions Manual


https://ravanbooks.com/books/9780357723630-solutions

Solutions Section 0.9

log2.4 = 3tlog?2 By Identity 3
log2.4 .
t = Divide.
log?2
log2.4
t= =~ 0.4210 Solve for .

" 3log2

. . . log,(2.4)
If instead you take the base-2 logarithm, the answer is represented as ————.

54. First divide both sides of the given equation by 500 to get 2 = 1.1%. Take the common logarithm of both
sides:

log 2 = log(1.1%)

log2 =2tlog 1.1 By Identity 3
log2 .
= Divide.
log1.1
log2
t= o ~ 3.6363 Solve for .
2logl.1

55. First divide both sides of the given equation by 300 to get ? = 1.3*~!, Take the common logarithm of both

sides:
10 _
log(?) = log(1.3%-1

log10 —log3 = (4t —1)log 1.3 By Identities 2 and 3
1 -
4t -1 = M Divide.
log1.3
log 10 — log 3
t= l(u + 1) =~ 1.3972 Solve for 7.
4 log1.3
56. First divide both sides of the given equation by 700 to get 17ﬂ = 1.04¥*!. Take the common logarithm of
both sides;
100y _ 3r+1
log( 7 ) =log(1.04""™")
log 100 —log7 = (3t + 1) log 1.04 By Identities 2 and 3
log 100 — log 7
341 = 02100~ log7 Divide.
log 1.04
_ 1,1log 100 —log7
t= 5(10gT —1) » 222675 Solve for 1.
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