Polynomial Homework Answer Key

5-1 Free Response

oo x*P+x—12 0
1. 11m2—=—
=3 xT =9 0

i 3

x—3 ()C 3) x—3 M x'_)3 x+3 6

X +4x-12 0
3. S e
lim =1 5
5 ; 4x+8 0
M 21648 0
4(x+2) . 4(x 4

= lim (x+2)(x+4) = lim M(x+4)_£n—l2 x+4

-1 0
7. 11——

=l x2+3x—=4 0

(x—l)(x +x+1) M(XZ“LX—H)_ . X 4x+1 3

=lxig} (x—l)(x+4) =lxig} M(x+4) _lxlg} x+4 5

lim 2x° +x —8x+3 =9
xL/6x x>=7x+6 0

Use synthetic division or your calculator to factor the numerator and
denominator.

%21—83

3 6 3

2 4 2 X
:>(x—%)(2x2+4x—2)

=2(2x-3)(x* +2x-1)

o
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3 7 _
/26 7 -7 6
9 3 -6

6 2 4 X
z(x—%)(6x2+2x—4)
=2(2x-3)(3x" +x-2)
o 2(2x-3)(x* +2x-1)
=% 2(2x-3)(3x" +x-2)

. M(x2+2x—l)

=7 2(24=3) (3x7 +x-2)
Xt +2x—1
= lim >
x—>% 3x"+x-2
17
25
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13.

T e ()= 2(x+1)

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

x2=<2 (x2 +6)

xg% (x + I)M

x*+6
= lim
2 x+1
8

241
J?f? V5 _ 0

Iim——
x—0

J§_§ vr V5—x 145

x—>0 X

) 5-x-5
=lim

0 x(ﬂ+\/§)

= lim Boxs
=0 x(\/g+\/§)

= lim /
0 /(ﬂ%f)

= lim !

x—0 [5_x+\/§
1
25

\/5 x+\/_
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Use synthetic division or your calculator to factor the denominator.

Ij1 0 -3 2
I 1 -2

FREER

:>(x—1)(x2+x—2)

i ) ) ) 2
Hl(x—l)(x2+x—2) HlM(x2+x—2) =t +x=2 0

l—xz)2

o1 X0 =2x%=3x

(1)) (=) (1=x)(1x) (1) (] (1) 14)

1m

le—gll x(x2—2x—3) "o x(x—3)(x+1) ¥l x(x—3)w

0
0

lim (1—x)(1—x)(1+x) _920
x>l x(x—3) 4
19. x* -1 0

}Ln—ll X+ +x2+2x+1 26
Use synthetic division or your calculator to factor the denominator.
-1 1 1 2 1
-1 0 -1 -1

10 11 K

:>(x—1)(x3+x+1)
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(xz—l)(x2+1) (x—l)(x+1)(x2+1)

= lim

= lim

(1) 1) _—4_

= lim = =

= lim

(x=1) (5T (* +1)

-l (x+1)(x3+x+l) x>l (x+1)(x3+x+l) S M(x3+x+l)

=l x+1 -1
5-1 Multiple Choice
1. B
lim ¥ =% 20
w—a x*—aq* 0
x*—a’
= lim
X (x2 az)(x2 +a2)
2_a2
= lim
x—a xz 7 (x2+a2)
=lim
—a x? +a’
_ L
2a°
3. A
L+1 0
limX=l =
x>0 X 0
1 x—1 1+x—-1 X
+1 — X
—fimX=l  x=l_jjy x=1 i x=l_m Ly
x—0 X x—0 X —0 X —0 D
lim —— oL Z lim £ L fim
x=0 x — X x—0 x—l / x—0 x_l
5. C
. x*—=64 0
li =—
=8 x—8 0
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+8
=1im )(x+8) _ M(x —lim x+8=16
x—8 x—8 x—>8 )x,/g x—8

5-2 Free Response

, (e h) #5(x+ )13 (X2 +5x+13
A h ( )
lim x2+2xh+h2+5x+5h+13 x> —5x—13

h—0

)/+2xh+h2+5/+5h+/1/3/7«f{75/7/1/

h

. 2xh+h’+5h
= lim

h—0 h

_ h(2x+h+5)
=lim ———=~

h—0 h

) ,h/(2x+h+5)
B R

=1lim (2x+ 1 +5)

h—0

=2x+5
o f(x)=2x+5
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J(x)=1im (x+h) +4(x+h)=(x' +4x)

h—0 /’l

Use Pascal’s Triangle to multiply (x + h)3

R S R L R
h—0 P

= lim K133+ B+ A+ A AT

h—0 h
. 3xPh+3xh + W +4h
=lim
h—0 h
h(3x> +3xh+ i +4)
=lim
h—0 h
/1/(3x2 +3xh+h’ +4)
=lim
h—0 /h/

h—0

=3x" +4
.'.f'(x)=3x2+4
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f’(x)zlim (x+h) - X

h—0

Use Pascal’s Triangle to multiply (x + h)6

lim X+ 6x°h+15x W +20x° 1 +15x%h* + 6xh° + h® — x°
h—0 h

— lim /\/‘{ +6x°h+15x" W +20x°1° +15x*h* + 6x° + h67§(

h—0 ]’l
_ 1 6x°h+15x* W +20x°1° +15x°h* + 6xh° + h°
B hliro1 h

_ h(6x°+ 155" h+ 20 +15° K + 634 + i)
=lim

h—0 h

(63" +15x* h+ 205K +15x° K" + 6xh* + 1)
=lim

h—0 /h/
=lim (6x° +15x*h+20x°* +15°h’ + 67" + 1)

h—0

= 6x°

f’(x) =6x
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:hm,/x+h - —F \/x+h 1+\/x7
= \/(x+h) “1+r -1
( (x+h) - 1)2—(x/ﬁ)2
(\/x+h 1+\/x7j

x+h x =1
ICY SR
(\[ x+h —1++x*
X4+ 2xh+ W —1-x*+1
= lim

g
e -1+)
]

= hm

_lim /+2xh+h /{7/{{+

" (,/ x+h 1+\/x7

2xh+ h?
= lim

" (,/x+h 1+\/x7)

}7/ 2x+h)

A1)

= hm
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9. f(x)=lim (erh) -

h—0 h
X +3xh+ 3k + R =X
=lim
h—0 h

. /+3x2h+3xh2 +h37o(/{
=lim

h—0 h

3x*h+3xh* + 1’

=lim
. }z/(3x2 +3xh+h2)

=lim 7

— lim (3x2 +3xh+ hz)

h—0

= 3x?

OR

= lxlilg (x3 +3x+9)

=27
- f(3)=27
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) _ (x+h)3—1—(x3—1)
11. f(x):lhﬂ p
X33+ R —1-x +1
=lim
h—0 h
i /{+3x2h+3xh2+h3/f7/f{;!4/
_hlg(} h
o 3XPh+3xhr 4R
=lim
h—0
}1/(3x2+3xh+h2)
=lim
h—0 /h/
= lim (3x” + 3xh + )

h—0

= 3x*

OR

x>l x—1

b (x—l)(x2 +x+1)
x>l x—1

M(xz +x+ 1)
=lim
x] M

=1xi£r11(x2+x+1)

=3
~f(1)=3
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r2)

=1lim
h—0

=1lim

f(2+h)-1(2)
h—0 h

(2+h) +4(2+h)+3-15

h
A+4h+h*+8+4h+3-15

15 +8h+h* 35

OR
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5. £(2)=tim?

=2 x—2
. (x— 2)(x2 +2x+4)
X2 x—2
Kx//fj(x2 +2x+4)
=lim
X2 }//2

=lim (x2 +2x+4)

x—2

=12
f(2)=12

o)y (2R /(2)
/12)=1imy h
 (2+h) -8-0
B "

(2+h)(4+4h+1")-8

=lim 7

. B+12h+ 6K +H 8
=lim 7

C 12h+ 6K+ 1P
=]lim

h—0 /’l

J(12+6h+h?)

=lim

h—0 }{

=1lim (12+6h+h?)

h—0

=12
~ f1(2)=12

OR
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5-2 Multiple Choice
1. A

)= f(a+h2—f(a)

Let’s try option (a):
7(2)=8(2)
F(2+h)=8(2+h)

8(2+h) -8(2)

= /2)=im =

See this fail for options (b)—(e)
Option (b):

/(8)=2(8)

f(8+hn)=2(8+h)
2(8+4) —2(8)

= /18)=tim =
7(-2)=8(2)

f(-2+h)=8(-2+h)
8(—2+h) —8(-2)

Option (c): =/ (_2) B lhlilg h
Option (d):
£(-8)=2(-8)

f(-8+h)=2(-8+h)

= (-8)=1im 2(-8+4) —2(-8)

h—0 h
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=lim (x+2)=4

x—2

5-3 Free Response

L. D [4x’ =3x+1]=2(4x)-3(1)+0 =8x-3

3. 4200160 -30+16] =320 )+2(16%) - 3(1)+0= 63 +32x -3
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f(x)=x*+4x-7m = f*(x)=2(x)+4(1)-0=2x+4

1 4 5 —4 -3 -1
=—+———=x"+4x"-5
y x4 x3 . X X X

Q__ -5 _ ~“4 g _ 2 _ Ay _ -4 2__ T _ 1~
= +4(=3)x =5(-1)x7 =—4x~ —12x~" + 5x -

2 1
Dx[3x2—4x3+y—$+64}
=D{3x2—4x3+2x‘2—Ll/+64}=Dx|:3x2—4x3+2x‘2—x'%+64}

x3
=3(2)x—4(3)x> +2(-2)x" _(_%jx—% 10
=6x—12x2—4x"3+%x_%

41

=6x—12x2 - 24—
x=12x"- 3 %

_ , 4 1
=6x—12x —F'FW

1. f(x)z[%c_%%—z Q/F—n’x}
=x%+9x‘3—2x%—7z:x
f’(x)z%x%+9(—3)x4—2(%)x2/5—7[

=§x2/3—27x4 —%x% -7

2 M
3 xt 5
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5-3 Multiple Choice

y=3x"+6x"—4x

dy
dx
2

ST
dx

=9x*+12x—4
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5-4 Free Response

1. f(x)=x5—5x+1
f(=2)=(=2) -5(-=2)+1=-21
.\ point: (—2, —21)
f’(x) =5x* -5
f(-2)=5(-2) -5=75
.. slope =75
Tangent line: y+21= 75(x + 2)

3. f(x)=3x4+4x3—12x2+5
7(0)=3(0)" +4(0) ~12(0)" +5=>5

.\, point: (0, 5)

f7(x)=12x7+12x> - 24x
77(0)=12(0) +12(0)" ~24(0)=0

. slope =0

Tangent line: y—5= O(x+ 0) = y=5

5. x)=x—=x’+4x-4

(¥)
g(=3)=(-3) =(-3)" +4(-3)-4=-52

0Q

.\, point: (—3, — 52)
g’'(x)=3x*-2x+4

g'(-3)=3(=3) —2(-3)+4=37

.. slope =37

Tangent line: y+52= 37(x + 3)

1
Normal line: y+52=——(x+3
y 7 (x+3)
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y=2x>—x*+3x—4
A =2(=1) =(=1) +3(=1)-4=-10

x=—1 ", point: (—1, —10)
Y’ =6x*—2x+3

¥ =6(-1) =2(-1)+3=11

soslope=11

Tangent line: y+10= 11(x+ 1)

1
Normal line: y+10=——(x+1
y —(x+1)

Tangent line (from FR #1): y+21=75(x+2)
f(x)==21+75(x+2)
f(-1.9)==21+75(-1.9+2)=-13.5
f(-19)=-135

Tangent line (from FR #3): y=35
f(x)=5
f(-0.1)=5

(3,—4)
dy
—— =2x—-3=43
dx o
2x=6
x=3

y(3)=4
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15.  y+64=12(x—4)and y+64=12(x—4)

D _6x?—18x—12=12
dx
6x2—18x—24=0
x*=3x—-4=0
(x+1)(x—4)=0
x=-1,4
y(—l)zl—)y—1=12(x+1)

y(4)=—64%y+64=12(x—4)

5-4 Multiple Choice
. A
y=x"+3x"+2
M =1 +3(-1) +2=4
.\ point: (—1, 4)
¥’ =3x%+6x
] =3(-1) +6(-1)=-3
.. slope =3
Tangent line: y—4=—3(x+1)=>y=—3x+1

3. C
Tangent line: y—2=>5(x-3)
0-2=5(x-3)
13=5x
x=2.6

5. A
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) 26 24
Tangent line: y——=—(x-5
8 7S 25( )
26 24 24
Y——/—=7X—"—
5 25 5
25 y—ézﬁx—%
5 25 5
25y—-130=24x-120
24x—-25y=-10

5-5 Free Response

la.  v(1)=61"-420+60=6("=7t+10)=6(t—2)(t-5)=0=>1=2, 5 sec
b.  v(3)=6(3) —42(3)+60=-12<0 . moving left

c.  x(3)=2(3)"-21(3)" +60(3)+4 =49
The particle is 49 units right of the origin.
d. a(t)=12t-42  a(3)=12(3)-42=—6

3a.  v(r)=361"—12¢"—480t+576
=12(3 —1* —40r +48) =12(3t - 4)(r=3)(t +4)=0 =t =4, % 3 sec

b. v(3)=36(3)"-12(3)" - 480(3)+576 =0
The particle is stopped.

4

c. x(3)=9(3)" —4(3)’-240(3)" +576(3) - 48 = 141
The particle is 141 units right of the origin.
d.  a(r)=108¢ —24¢—480

a(3)=108(3)" —24(3) - 480 = 420
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Sa. v(1)=15r=51*=5¢(3-1)=0=1=0, t=%V3 sec

b.  v(3)=15(3 ) 5(3 ) =-270 <0 .. moving left
s(3)=5(3) =(3) =-108

d.  a(r)=30r-20¢

(

a(3)=30(3)-20(3 ) =—450

7. x(t)=*-5t+4—>v(t)=2t-5=0—>1=25
x(2.5)=-2.25

9.  x(t)=6r"—15r* -8’ +241* +12 — x’(1)=30t* — 601> — 241> + 48 =0
x'(1)=6t(5:* 101> — 41 +8)= 61| 5¢* (1 —2)—4(t—2) | =0
61(1=2)[ 5> —4]=0
t=0, 2, 0.894, —0.894
x(0)=12; x(2)=-4; x(0.894)=-19.090; x(-0.894)=23.890

1L x(r)=r—6r*+121+5—>v(t)=3>-12t +12 > a(r)=6:-12=0

10. 2t =21t + 60t + 4

x(1) =

v(t)=6t>—42t+60
a(t)=12t-42=0=1=35
x(35)=2(3.5) -21(3.5)° +60(3.5)+4 =425
v(35)=6(35) -42(3.5)+60=-13.5

1. x(t)=r'-61"-63t+4
(1)=3t>-12t-63=3(t-7)(t+3)=0=>¢t=7, -3
) —6(7)" —63(7)+4=-388
x(-3)=(-3)"-6(=3)" - 63(=3)+4 =112
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12. x(t)=9¢" — 4> —240¢> + 5761 — 48

(%

v(r)=361" - 12> - 4801 + 576
a(r)=108r> 241 — 480 =0
12(9¢” -2t -40)=0
=12(91-20)(t+2)=0
-2

~20
=1= 9,

- 9(2%)4 —4(2%)3 —240(2%)2 +576(204) - 48 =222 308

)
v(204)=36(204) ~12(204) ~480(204) + 576 = 154 864

9
x(=2)=9(=2)" —4(-2)" —240(-2)" +576(-2) - 48

v(-2)

13.

=-1984
=36(-2)"—12(=2)" —480(-2)+576
=1200

h(t)=-16t> + 64t +25
v(1)=-32t+64=0=1r=2

h(2)=-16(2)" +64(2)+25 =89 feet

15. Mars: s=1.86t>>v=3.72t=278=1="7.473 sec

Jupiter: s=11.44t>—>v=2288t=27.8=1=1.215 sec

5-5  Multiple Choice

1. B v=3t2+2t:>a=6t+2=O:>t=—%

3. C v(r)=2t-6=0=1=3

5.0 A v(1)=18" 141 -9 = a(t) =361 —14 — a(9) = 36(9) - 14 = 310
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5-6 Free Response

la.  x'(t)=2t-5,y(t)=-8t = (2t-5, —8r)
b.  x"(t)=2,y"(t)=-8=(2, -8)

c. speed = \/(2t—5)2 +(=8¢)’
speed| _, = /(1) +(-16)" =257 =16.031

3a.  x/(r)=61"—42t+60, y'(t)=2t = (61° — 421 + 60, 2t)
b x(1)=121-42, y"(1)=2=(121-42,2)

c. speed = \/(6t2 — 421 + 60)2 +(2t)°
speed| , = J(0)Y +(4) =16 ~ 4

5. xX(1)=4-8t=0

4t(r* -2)=0
=0, +2
v -0+ 0 -0 +
T 0
y(t)=6-3t>=0
3(2-12)=0
t=12
y = 0 + 0 -
T2

Particle traveling left and up for r € (O, V2 )

Ta.  x'(t)=8t,y'(t)=-2t" -2t =>v(2)=(16, —4.5)
b.  x”(t)=8,y"(t)=4t"-2=a(2)=(8, —1.5)

9. Same x position:
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x, (1) =%, (1)

t—2:gt—4:>t:4
2

Same y position:
Ya (t) =JVs (t)

3
t-2) ==1-2
(1-2) =3
=t=1.5,4

Particles in the same position at the same time when ¢ =4.

5-6 Multiple Choice
1.  B__ a(t)=(2t,5)=a(3)=(6, 5)

p/(t)=(r"+1-2, 2" +3t-2)
£ +1-2=0 2t +3t-2=0
(t+2)(t-1)=0 (2t=1)(t+2)=0

r=]-2], 1 o

116



Polynomial Practice Test Answer Key

Multiple Choice

1. C
y =3x"
Y], =32"=12
slope =12
=y-8=12(x-2)
=y=12x-16

2 D

[\

x—l x° =1 x—l x° =1 x—l x° =1 0

W, =7+0"+20"+0+2+0+5=35, so the point: (0, 5)
Y =28x"+6x"+2x+2y|_ =28+0"+6+0>+2+0+2=2, so the slope =2
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normal ~ 2
5. C v=2t—2—>v|t:1=2-1—2=0
6 E
beoN L f(a + h) — f(a)
f'(a)=lim .
_ eth _ e
f’(e)zllmf(e+h) f(e):lime ¢
h—0 h h—0 h
Free Response
1. “Above the x-axis” means y is positive:

y=8x>—x* :x3(8—x)

v(t) - 0 + 0 -

1 1
——l:y—S=—E(x—0):>§x+y=5:>x+2y:10

; 0 g

“Decreasing” means the derivative is negative:

W 24?453 = 4x*(6-x)

dx

v(z‘) + 0 + 0 —

; 0 6

Both occur on x e (6, 8)

32) lxlgll x*—1 _xlgll(x—l)(x+l)_xlgllm_2

x3-27 . (x—3)(x2+3x+3)

3b)  lim

=lim

X4+2x=3_ . (x=1)(x+3) . x+3_4_

L (Pee3) 27 9

x-3 (x+3)(x2 -5) 24 8
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30 32 +2x—1 o (3x—1)(x+1)_1, 3x—-1 4
xgl}lX3+X2+4X+4_xlﬁn}l(x2+4)(x+1) Hnlx2+4 5

dr . 4 2
5a. d_[y_6x —19x* +3x? =12x—13]

dy _ _4A. 4-1 4 . 2-1_1. -1 _ 0. 0-1
I =7- (6) 4-19x"+2 (3)x 1 (12)x 0 (13)x

@ _ 42x% - 76> +6x—12
dx

5b) D{W—%— \3/;+7z2—x}=Dx[x%—6x‘5 — x%+7t2—x1}

d 7T 17 e 1 1.
di i XA —6(- S)Jc51 -3 x/31+0(77:2)x —1x!

= ZXA +30x7° —%x_% -1

4 X 3x/3

1 d 7/ —‘y 1 _
5 3 7 ] 3.0 7 1
C) |: 4\/ +7 —\/_ —] —|: —4x8+T7°x" —x +—SX :|

g (T, 0% 4 -1 -
=7x71—(§J4x/8 +O( X0 X T +5( )x!

=Tl —%x_%g +;x_l% —%x‘z

7 4 |

=7x%— + —
* Zx%g 7x1% 5x°

5d) y:4x17+6x3—2x+17+71:+%/x_8—33
x

=(17)4x""=(3)6x*" —(1)2x""' +0(17)x*" +0(m)x*" = (-3) x>
=68x'"°—18x% —2+3x7*
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