Section 3.1

L () yi = (x+ 1)(x— )(x—3),  [-3,5] by [-5,5]
local maximum y = 3.0792014, so maximum value is 3.1, s .
local minimum y = —3.079201, so minimum value is —3.1. \/

(b) g(x) shifts the graph of f(z) up 2 units, so we have

local maximum of 3.1 + 2, so maximum value of g(x) is 5.1,
local minimum of —3.1 + 2, so minimum value of g(x) is —1.1.

(C) Y1 = (X + 1)(X - 1)(X - 3) +2, [_37 5] by [_57 6]
Haximum Hinimur
n=- 146084 RO BE01Y n=c.1E4e88y Y=-1.078201
3. y1=xAN4 yo =x /A4 —4x
[—2,2] by [~1,5 [—2,2] by [—4,5
y3=xAN4—-4xN2+1 Va=xAN4+2xAN3—-—xAN2—-—x+2
[—3,3] by [~5,8] ~3.2] by [~2,6]

VARV,
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y1 = o* and y, = 2* — 42 have 1 turning point.
ys = ot —42% + 1, y;, = 2* + 223 — 22 — 2 + 2 have 3 turning points.

A degree 4 has 1 or 3 turning points. So, a degree 4 has at most 3 turning points.

y1 = x* has 1 x—intercept.
yo = 2% — 4z and y4 = 2* + 223 — 22 — 2 + 2 have 2 r—intercepts.
ys = 2* — 42% 4+ 1 has 4 x—intercepts.

Degree 4 functions could have 0, 1, 2, 3, or 4 x—intercepts, but no more than 4.

5. (a) V(z) = x(15.8 — 22)(42.6 — 2z)  domain: (0,7.9)

(b) y; = x(15.8 — 2x)(42.6 — 2x)
(~1,8] by [~100, 1200]

(¢) maximum volume is 1096.5 cubic inches
y = 1096.5006

Wagimum, ._. . . .
d=3E1eanaY Y=108g.Engg

(d) x = 3.5165996  square cutout is 3.5 inches by 3.5 inches
(e) Volume is larger than 1000 cubic inches for z in (2.4,4.7).

Need to solve z(15.8 — 2x)(42.6 — 2x) > 1000

Continued on next page.
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y1 = x(15.8 — 2x)(42.6 — 2x)  y, = 1000 [—1,8] by [-100, 1200]

P ol
Inkerseckion_ . . . Inkerseckion_ . . .
ol b 1T R R =y aRiER0Y  Y=10d0

r = 2.4115206, 4.6915604

Section 3.2

1. (a) 2* +1

(b) yi=(xA6+xAN4d+xA2+1)/(x N2+ 1)
yo=xAN4+1
[_2a2] by [_275]

3. (a) P(2) =0, thus (z — 2) is a factor of P(x).

(b) y1y =xA3+4+2xA2—3x— 10
(=5, 5] by [~12, 10]

The x—intercept of 2 indicates P(2) = 0,
so x — 2 is a factor of P(z). ko

H=e

() y1=xA3—-2xAN2+3x—5

r—intercept is 1.8437, not 2.

V=0

x — 2 is not a factor of Q(z).

2k
n=1.A437 342
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5. (a) f(z) =x(z — 1)(x — 2)
(b) f(z) = —x(x — 1)*(z - 3)
(c) f(z) = 2*(x — 2)*(x — 3)

7. (a) If x + 2 is a factor of f(x), then f(—2)=0.

Use the remainder theorem and synthetic division to find f(—2).
The remainder is 9 + 2b.

Thus, f(—2) =9+2b=0,0r b= —g.

(b) f(z) = 2% — (—g)x+5:x2+gﬂc+5

y1 =xA2+9/2x+5

(—4,1] by [~0.5,1]

x + 2 is a factor since £ = —2 is a zero. 2eri
s =0

Section 3.3

1. The integer x—intercepts appear to be x = —1, 2.

Use synthetic division to divide by f(z) by z + 1, getting f(z) = (z + 1)(2® — 62 + 4).

Divide the reduced polynomial 2° — 6x + 4 by x — 2, and we have
flx) = (z+1)(z —2)(2?® + 22 — 2).

Use the quadratic formula to find the remaining zeros.
So the zeros are —1,2, —1 + /3.
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3. V() =x(5b —2x)(8 —2z), 0<x<25
Need z(5 — 22)(8 — 2z) = 14

r—intercept method
y1 =x(5—2x)(8 —2x) — 14 [-1,2] by [-1,5]

ﬁg? ;r;ll=|:| lll %E?EHS?HE'-I ||I'|'=III

points of intersection method
y1 =x(5—2x)(8 — 2x), yo =14 [-1,3] by [—1, 20]

AN

Inttrs»z-:tmn \ Inkerseckion

n=t T n=1.5B57BRY “Y=1Y

solution
The zeros (or points of intersection) give x = 0.5, 1.5857864; thus, x = 0.5 or 1.59.

The corners are either 0.5 inches on a side, or 1.59 inches on a side.

Section 3.4

yi1 =3xAN2—-2x+4

No real solutions since curve has no x—intercepts.
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3. (a) 2 real solutions, discriminant is positive (since we have 2 z—intercepts)
(b) 2 nonreal complex solutions, discriminant is negative (we have no z—intercepts)
(¢) 2 nonreal complex solutions, discriminant is negative (we have no z—intercepts)

Section 3.5

1. 1 real solution, 2 nonreal complex solutions

yi=XxA3—5xA2+2x — 16 Plx) = xo- Sx>+ 2ax-16
(3, 7] by [-50, 20] Y= XAD-EXxA2+AX—/6
/ [=2,7] by [>59°,20)

| veal soluton (! X“{/‘f\‘l’gfc.ep‘t‘)
QA wonreal\ Q.OMPIQX soluchone

(sither we Kwnow oo o\.n.ﬁfﬁe 3
\('\a/:u D SOlu’ﬁ\DY\S>

3. 2 real solutions, 2 nonreal complex solution

Vi =XN4—XA3+XN2—x—2
[_2a2] by [_374]

"

Copyright (© 2007 Barbara Kenny Page 307 (SOIUthDS fOI‘ SeCtIOH 35)



5. P) = (24 3z~ )(a - (-149) (2 - (-1~ )

Pl)= xhe 3t 3% - ax-6 \ o /
x-tntercepts GppRav 4o be £

Ry=|
X—-*3 x=1  WUse S\/nﬂr\d\c
division o vumﬁ\/ the inieveepts

Our\& reduc_ e Po\yv\omh«,

A3 A R e (3R

-3 _3 0 /7
[ 1 o -a |o
Lo Px)= (x +3)(x -1) (x:}axi-l)
Al | 0 -2
d - 2 / To /(:uc;"or‘ X;+ Q-X'!-D—)
O G solve X +AX 4D =0
(X"IV\‘I'Q«VCR?’fS VL L vpS., %(_,yu; x,—_ —g_j: \/4_8 - _li\f_‘q
S\ve— ’PRQ/HVS> ps) o
)
. = —g‘_“gu - -li(,’
'—’\r\u% ’ ol

[P00= (< #2) 6= (=) (x- 1-0) |

7. zeros: x = —3, 2, —1+1
f(z)=(x+3)(x —2)(z* + 22 + 2) \\ J

yi =xAN4+3xA3—-2xAN2—10x — 12
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9. zeros: © — —3, —1, 1, 2, +iv/2 | = I|I
f@) = (z+3)(z+1)(z—1)(z —2)(22+2) k)

Vi =XAN6+xA5—-5xAN4+xAN3—-8xN2—2x+ 12
[—4, 3] by [—100, 25]

11. zeros: x = —2, —1, 2 (multiplicity 2), Fiv/2
flz) = =2(x+2)(x + 1)(x — 2)*(z* + 2)

yi=—2xN6+2x A N5+8xAN4—-4x N3+ 8xAN2—16x — 32
[—3, 3] by [—40, 30]

Section 3.6

1. no x—intercept, ()
vertical asymptote is x = 2, T —2
horizontal asymptote is y = 0

3. x—intercept is 0, T
vertical asymptote is ¢ = —2 and z = 2, flz) = (. —2)(z+2)
horizontal asymptote is y = 0

3z — 2)(z + 1)
5 flw) = (z +3)(z — 4)

yi = (3(x — 2)(x + 1))/((x + 3)(x — 4)) —y e
8. 8] by [8,9]

Answer may vary slightly. ; s

(x+1)2
(z —2)

yi=(x+1)A2/(x—2)
[—6,10] by [10, 20]

Answer may vary slightly.

7. flx) =

Copyright (© 2007 Barbara Kenny Page 309 (SOIUthDS fOI‘ SeCtIOH 36)



