Answer Key 8
3.2:5,9-14, 16, 29, 30, 36, 39, 54

3.3:3,8,9, 13, 23,32, 35, 38 45, 46, 53, 57, 62, 67,71, 74
3.4:7,13,17,26, 33, 40, 45, 53, 55, 57, 58, 81, 87, 105

3.2

5a) ‘\Sb) \
foExe  t ORI
h(X) X2‘\¢,4 4+ rj; \h(X) EEE (X-4f:’)2

N (

)

X-Intercepts 2,-2
Y -Intercept -4

X-Intercept 4
Y-Intercept 16

Y -Intercept 3

X-Intercept -2
Y -Intercept -4




9)P(x) = x(x2 —4) =x’ —4x
a)

as x — o0 P(x) > o0

as x — —o0 P(x) = —0

b) III

10)Q(x) = —x* (¥ —4) = —x* - 4x’

a)

as x — o P(x)— —o0
as x — —o0 P(x) = —0
)1

1) R(x)=—x"+5x" —4x
a)

as x — o P(x)— —o0
asx—)—ooP(x)—)oo
b) V

12)S(x)=%x6—2x4

a)

as x — o0 P(x) >

as x ——0 P(x) >
b) II

13))7(x)=x"-2x°
a)

asx—)ooP(x)—)oo

as x ——0 P(x) >
b) VI

14))U (x)=—x*+2x°
a)

as x — o P(x)— —o0
as x ——0 P(x) >
b) IV

16)

f(X) = (21%)-(X+5)

29

40

fix) = x3_:(x+2).(x-3)2

304

40+




30) 36) x° —9x’ =x3(x2—9)=x3(x—3)(x+3)
f(x) = 2 Zeros are 0, 3, -3
f(x)=x5-9x3 T
—+—t+— —+
i ) 40+
| i
33
3) 8)
2 2 =5 -7 Using Long division
4 - 2x5+x3—2x2+3x—5_
2 ~1 -9 x*=3x+1
2x% —5x—7 - 24 4637 +17x+ 434 L2 H
=2x-1+ x> =3x+1
x—2 X—
9) 13)
-1 -1 0 2 6 8x* +4x’ +6x* =
I -13 (207 +1)(4x +2x+2)+(-2x-1)
-11 -3 9

—)63—2)c+6=(x+1)(—x2 +x—3)+9

23)

X+ xt+x+1 x4(x2+1)+x2+1
x> +1 - x*+1 -

(x4+1)(x2+1)

x+1

=x"+1

32)
21 -1 1 -1 2
2 2 6 10
2 1 3 5 12
x4—x3+x2—x+2_
x=2 -
X +x° +3x+12




/2 2 3 2 1
I 2 0
2 4 0 1

quotient 2x” +4; remainder 1

38)

x* =16 _ (x2 —4)(x2 +4) _
x+2 x+2

(x—2)(x+2)(x2 +4) B

x+2
(x—2)(x2+4):

X =2x*+4x-8

45)
-7 5 30 -40 36 14

=35 35 35 -497
5 =5 =5 71 -483

46)
26 0 10 0 1 1

-12 24 -68 136 =275
6 -12 34 -68 137 -273

P(-7)=-483 P(-2)=-273
53) 57)
P(-2)=1-3-1"+3-1-1=1-3+3-1=0 P(-2)=(-2) +2(-2) -9(-2)-18=
or -8+8+18-18=0
P(x)=x -3x*+3x-1=(x-1), soP)=0 | |2 1 2 -9 -I8
-2 0 18
1 0 -9 0

¥ =2x" =9x—18=(x+2)(x" -9) =
(x+2)(x+3)(x—3)

other zeros are 3,-3




P(x):2x4—13x3+7x2+37x+15
P(-1)=2+13+7-37+15=37-37=0
P(3)=162-351+63+111+15=351-351=0
-1 2 =13 7 37 15
-2 15 -11 -I5
2 -15 22 15 0
2x* —13x" +7x* +37x+15 = (x+1)(2x° 155" +22x+15)

32 -15 22 15

6 27 -I5

2 -9 -5 0
(x+1)(2x° =15x° +22x+15) = (x+1)(x—3)(2% —9x-5)

Using the Quadratic formula

L_9x\Bl+d0 _9Vi21+40 _9£11 _ 1

5,——

4 4 4 2
67) 71)
P(x)=Ax(x+2)(x-1)(x-3)= P(x)=A(x+1)(x-1)(x-2)=
A(x4—2x3—2x2+3x) A(x3—2x2—x+2)
where 4= -2 P(0)=4(2)=2
P(x):—2(x4—2x3—2x2+3x): so A=1
“2x* +4x° +4x° —12x P(x)=x"—2x" —x+2
74)
P(x)zA(x+2)(x+1)(x—l)2 =
P(0)=4(2)(1)(-1)" =24=250 4=1
P(x):(x+2)(x+1)(x—l)2 =

XX =3t —x+2




3.4

7) 13)
R(x):2x5+3x3+4x2—8 P(x)=2x4—9x3+9x2+x—3
1'2'2'2—>il,il,iz,i4,is £—>il,i3,il,i§

1-2 2 1-2 2 2

_1,1’3
2

17)
P(x)=x3+3x2—4
1-.2-2

— oL, 24

P(1)=1+3-4=0
113 0 —4
1 4 4

1 4 4 0

X +3x° —4=(x—1)(x2+4x+4)=
(x—l)(x+2)2

Zeros are 1,-2




26)

P(x) =x*'-2x"-3x"+8x-4
Possible integer rational roots are:
+1,+2,+4

Trying them in order we find P(1)=0 so 1 is a root
11 2 -3 +8 4
1 -1 -4 4
1 -1 4 4 0
xt=2x" =357 +8—4=(x—1)(x’ —x* —4x+4)
Possible integer rational roots now are:
+1,+2,+4
Trying them in order we find
P(l) =0 so 1 is a root again
11 -1 4 4
1 0 -4
1 0 4 0
(x—l)(x3 —x’ —4x+4) :(x—l)(x—l)(x2 —4)
Factoring we get

(x—l)(x—l)(x—2)(x+2)

so the roots are 1, 2, -2 with 1 having multiplicity 2.

33)
P(x) =4x° +4x" —x—1
Possible integer rational roots are:

il,il,il

24
Trying them in order we find

P(-1)=0s0 -1 is a root.
-1 4 4 -1 -1
4 0 1
4.0 -1 0
4x* +4x> —x—1=(x+1)(4x" =1) = (x+1)(2x+1)(2x 1)

Zeros are —1, i%




40)
P(x) =6x*'—7x*—12x* +3x+2

[\

Possible rational roots are: il,i—,il, il, +
1 1 2 3

Trying them in order we find P(—1)=0 so -1 is a root
-1 6 -7 -12 3 2
-6 13 -1 -2
6 —-13 1 2 0

6x* —7x* —12x* +3x+2 = (x+1)(6x° =13x* + x+2)

2

w | N

,t

AN =

+ ,J_rg,
3

I+

W | =
N —

b

o | —

Possible rational roots are now: +—,+

1
Trying them in order we find P(2):0 so 2 is a root
2 6 -13 1 2
12 -2 -2
6 -1 -1 0
(x+1)(6x°—13x" +x+2) = (x+1)(x—2)(6x" —x—1)

Using the quadratic formula

ERENEF BRI IR

2

12 12 2 3
So the roots are —1, 2,1,—l
23
45)
P(x)=3x"+5x"—2x—4
Possible rational roots are: il ig,ii,_l,ig,if
1 1 1 3 3 3

Trying them in order we find P(—1)=0 so -1 is a root
-1 3 5 -2 -4
-3 -2 4
3 2 4 0
360 +5x° —2x—4 = (x+1)(3x° +2x—4)

Using the quadratic formula

L 2E4+4s 2452 2+2J14  -1+414

6 6 6 3
~1+/14
3

So the roots are—1,




53)
P(x)=2x4 +15x° +17x* +3x -1

Possible rational roots are: i%,i%
Trying them in order we find P(—1)=0 so -1 is a root
-1 2 15 17 3 -1
-2 -13 4 1
2 13 4 -1 0
20 +15x° +17x7 +3x =1 = (x+1)(2x° +13x% +4x-1)

) ) 1
Possible rational roots are now: _LiE

Trying them in order we find P (_71] =0 so-1/2 is aroot
-1/2 2 13 4 -1
-1 -6 1
2 12 =2 0

2x* +15x° +17x7 +3x =1 = (x+1)(x+1/2) (22" +12x-2) =

()chl)(2)ch1)()c2 + 6x—1)
Using the quadratic formula

(03644 —6%440 62210 ., o

2 2 2
So the roots are—l,—%,—3 + \/E

55) _
P(x)=x"—3x" —4x+12 f(x) =
Possible rational roots

are: £1,£2, £3,+4,+6,£12

Trying them in order we find P (2) =0 so

2 is aroot
21 -3 4 12
2 =2 -12
I -1 -6 0
x3—3x2—4x+l2=(x—2)(x2—x—6)
Factoring

(x—2)(x2 —x—6) =(x—2)(x+2)(x—3)
So the roots are 2, -2, and 3 }




57)
P(x)=2x"-T7x*+4x+4 1
Possible rational roots are: +1,+2,+4

Trying them in order we find P(2) =0

so 2 is a root
2 2 -7 4 4

4 -6 —4
2 -3 2 0
2% = 7% +4x+4=(x-2) (24" -3x-2) =

(x—2)(x—2)(x+1)

So the roots are 2 and -1

58)
P(x)=3x3 +17x* +21x-9

Possible rational roots are: +1, i% +3,49

Trying them in order we find P(1/3)=0

so 1/3 is aroot
1/3 3 17 21 -9

1 6 9
318 27 0

3¢’ +17x* +21x -9 =

(x—1/3)(3x" +18x+27) =

(3x=1)(x" +6x+9)=(3x—1)(x+3)’

So the roots are 1/3, -3




81)
P()c)=2x4 +3x° —4x* =3x+2

) ) 1
Possible rational roots are: £1,42, iE

Trying them in order we find P(1)=0
so 1 is a root
1 2 3 4 -3 2
2 5 1 =2
25 1 =2 0
2x* +3x° —4x* —3x+2=
(x—l)(Zx3 +5x° +x—2)
All roots are still Possible
Trying them in order we find P(~1)=0

so -1 is a root
-1 2 5 1 =2

2 -3 2

2 3 2 0
(x—l)(2x3 +5x° +x—2):
(x=1)(x+1)(2%" +3x-2)

Using the quadratic formula
320416 3425

4 4
-3+£5 1

=-2,=
4 2

So the roots arel,—2, —2,%

87)

P(x) =x—x=2

Possible rational roots are:
+1,+2
P(1)=1-1-2=-2
P(—l) =—1+1-2=-2
P(2)=8-2-2=4
P(—2) =-8+2-2=-8

These are the only possible rational roots
and none of them are roots, so the
polynomial does not have any rational
roots.

105)
Girth = 4b

I+ Girth =108

=108 —Girth =108 —4b
Volume = Ib* = 2200
(108 —-4b)b* = 2200

4h> —108b> +2200=0
b’ —27b* +550=0

Looking at the graph of this function, you
can see it has a root at 5.
Dividing you can find that

b’ =27b* +550 = (b—5)(b* —22b-110)
Using the Quadratic formula you can find
b=11++/231~26.2,-4.2

Only the positive roots make sense,

5 and 26.2 so the length can be
88 or 3.2




