Math 130 HOMEWORK —SOLUTIONS (selected exer cises)

SECTION 1.4
#14
Solve by the zero-factor property.

x*+2x-8=0
(x+4)(x- 2)=0

Xx+4=0pP x=-4

or

X-2=0p x=2

The solution set is {- 4,3 .
#26

Solve by the square root property

(4x+1)* =20

J(4x+1)? =y20

|4x+1| = 24/5

4x+1:J_er/§

4x =-1+24/5

N 1+2:/5
4

The solution set is Ii\/gu
r 4 b

#32
Solve by completing the square.

3X*+2x-5=0

Isolate the constant: 3x? +2x=5

Make the leading coefficient 1.  x° +§x=g

Find the missing term:

2 2

& oefficient of x0 =820 =1
82 32 3g 9
, 2 1 %5 1
X+=x+—= Z+=
3 9
a§(+10'2_16
& '35 9
.2
%, 10 _ fI6
8 39 9
1 4
X+=|=—
3 3
1 4
X+—=+—
3 "3
1 4
X=-—_+—
373
3 3
or
_ 1. 4_5
3 3 3

The solution set is }],- Eu
173

#54
Solve by the quadratic formula.
4/ 2 ) 3/ 1

xP+ —x="3
4

Eliminate all fractions: LCD =12
8x*+3x =36

8x*+3x-36=0
_-b+B- 4ac
2 2a
_-3+,[32- 4(8)(-36)
S

_-3%4/1161 _ -3+3J129

16 16

2



#58

Solve using the quadratic formula.
x/
<'3- ﬂ-32:0
X X

Condition: xt 0

Eliminate all fractions; LCD = x?

3x%- 4x-2=0
:-bi\/b2- 4ac

2a

2

The solution set is | %
T

#Ho62
x*+64=0

X*+4°=0
Sum of cubes; a® +b? :(a+b)(a2- ab+b2)

(x+4)(x2 - 4x+16) =0

Xx+4=0pP x=-4

or
X*- 4x+16=0
= 4+ /16 4(16) _ 4+ .[-3(16)
2 2
4+ 43

= 2+2./3i

The solution set is {-4,2¢2J§i} .

#66
s=g+gt’ +k solvefort.

Isolate the variablet: gt* =s- s, - k

#70

3y’ +4xy- 9x* =-1

a) Solvefor x intermsof y.

Therefore x is the unknown. Write the equation

in standard form: Ox® - 4yx- 3y*-1=0
><12:'bir A a=9, b=-4y,
' 2a
and c=-3y*-1
- (-4y)i\/(-4y)2- 4(9)(-3y*- 1)
e 2(9)
4yt\/16y2 +4(27y?+9)
- 18
4yi\/4(4y2+27y2+9)
- 18

_4yx2[31%+9 _ Z(Zyi\/31y2+9)
- 18 - 180

x, = 2y +.,/31y*+9

2 9



b) Solve for y in terms of x.
Therefore, y is the unknown.

3y’ +4xy- 9x* =-1
3y* +4xy- 9x*+1=0

_ -bx+/b?- 4ac

y1,2 - 2a

with a=3, b=4x,and c=-9x*+1

- 4xi\/(4x)2 - 4(3)(- 9x? +1)

yl,2 = 2(3)
-41\/4(4x2- 3(-9x +1))
B 6
_-4x2a+27¢ - 3
6
Z(-Zi\/4x2+ 27 - 3)
- =
_-2++/31x*- 3
1,2 -
3
478
3x*=4x- 5
3x?- 4x+5=0
D=b?- 4ac

D=(-4)"- 4(3)(5) =- 44

D <0, therefore there are two distinct complex
conjugate solutions

Soa=1b=0,c=1.

SECTION 1.6

#H4

2 5 _ -1
X+3 x-1 xX°+2x-3
2 5 -1

X+3 x-lz(x+3)(x- 1)
Conditions: xt -3,x11

Therefore, the values of the variable that
cannot be solutionsare-3 and 1

#16
4x+3 2 1
+—=

X+1 X X +X
X/ 4X+3+(X+1)/ 2 1

x+1 X x(x+1)
Conditions: x* -1,x* 0
LCD = x(x+1)

x(4x+3)+2(x+1)=1
4x* +3X+2x+2- 1=0

4x* +5x+1=0
X_-5J_rﬂﬁ§2-4( ) _-5+4/9 -5+3
2(4) 8 8
-5+3 -1 -5-3
= - O X, =——=
8 4 ? >

The solution set is } - lu
i 4y



#40 #64
Jax+1=/x-1+2 3x*+10x°- 25=0
(Vax+1) = (Vx-1+2) Let 2 =t. Then x* =t2,
AX+1=xX- 1+4/x-1+4 3% +10t- 25=0
Ax+1-x- 3= An1 t:-10141600+300:-1o§20
3X-2=4%x-1 t:E:E ort:ﬂ:-S
6 3 6
2 5 5 5
3x- 2)° =(4+/x- 1 If t==,x*==and x=4%,/—.
(32" =(ax-1) e 3
9x’ - 12x+4=16(x- 1) If t=-5,x*=-5and x==i\/5
9x* - 12X+ 4 =16X - 16 The solution set is I té,ti«/é%.
T
9x? - 28x+20=0
28+,/28% - 4(9)(20
X, = J ()( ) :28i8 #70
' 2(9) 18
36 2 1
x:1—8:2 (2x-1)3+2(2x-1)3- 3=0
1 2
or Let (2x- 1)3 =t. Then (2x- 1)3 =t
-20_10 t?+2t-3 =0
18 9
(t+3)(t-1)=0
Check x=2: t=-3ort=1
1
JH2)+1=+2- 1+ 2 true Ift=-3,  (2x-1)3=-3
1.3
2x- 1)32 =(-3)°
Jox- 152 =(-9
Check le—;: 2x- 1=-27
\/4x1—0+1=\/E-1+2 2x=-26, x=-13
9 9
1
If t=1, (2x- 13 =1
1.3
fﬂ =\E+2 2x- 132 =1°
9 Vo9 & p
2x-1=1
Zzl+2true 2X=2, x=1
3 3
Check x=-13 and x=1 intothe original eq.
Thesolutionsetis\iz,%g. The solution set is {- 13,1} .
|




#76 #62
7x?-10x"'-8=0 16x- x33 0
Condition: x1 0 (x'lzl) x(16- x2)3 0
X
Let x*=t.Then x?=t2. x(4- x)(4+x)3 0
7t>-10t-8 =0 Study the sign of each factor:
t_lOi\/100+224 _10+18
14 14 X - ¥ -4 0 4 ¥
t=§=20rt:£:ﬁ X  f eeemmeeeee e O+++++++
14 7 4- X +++++++++++++ 0----
If t=2, X*t=2 4+X | ------- O+++++++++++
E:Z X(4-X)(4+X) +++++ 0--- 0++0----
X
x:% Therefore, x(4- x)(4+x)3 0iff xT (-¥,-4]U[0,4]
If t:ﬁ, x‘lz_—4 #82
7 7
1_-4 "5 55
X 7 3X+2 X
X=- % Bring both terms to the same side:
(3x+2)/ x/
Thesolutionsetis}-z,lu. E+ > £0
i a2 X 3x+2
Do the addition: LCD = x(3x+2)
5(3x+2)+5x
SECTION 1.7 ——~L —F£0
x(3x+2)
20x+1
442 0x+10
x(3x+2)
) 10(2x+1)
X +x-4£0 ——rF£0
x(3x+2)
(3x+4)(x-1)£0 Study the sign of each factor:
y=3x*+Xx- 4 isaparabolathat opens upward
: : 4 X 2 1
with xintercepts x=- — and x=1 - ¥ - = - = 0 ¥
OIS X="3 3 2
2X+1 | ------------ O+++++++
N . -0++++
+++++ /++++ x+2 |------- O++++++++++++
10(2x +1)
N (332) | A
3
- ) 10(2x+1 . -
Therefore, 3x% +x- 4£0 iff xi & ﬂ]ﬁ Therefore, MEO iff xI (-¥ ,-E)U[- 1,0).
g3 x(3x+2) 3 2



