Supplement #10

1. y=x>-6x*-15x + 50

y =3x*—12x — 15 50\
0 = 3(x* —4x — 5) 0
O=(xx+1)(x-5)
0=(x+1) & 0=(x-5) 30
-1-6+15+50 125-150-75+ 50
MAX: (-1, 58) & MIN:(5, =50) /' 20
-6-12 => - Frown 30-12 = > + Smile
y'=6x-12 / 10 *
0=6(X—2)9 O0=x-2 4| /-3 0 3 5
8-24-30+50 \
IP: (2, 4) 10 \
Y.l: (0,50) j =5 \
E.B.: Asx2>+xo  f(X) 2 + =0
AsS Xx2—  f(X) > — \k
-40
1 (=2,~1)U(5, +) | (-15) N[/
50
Frown: (—«,2) Smile: (2,+x)
2. y= x3— 6x*+40
y = 3x? — 12x
0 =3x(x—4) 60
0=3x & 0=(x-4) 50 )\
0-0+40 64 -96 +40
MAX: (0, 40) & MIN:(4,8)
0-12 => - Frown 24-12 = > + Smile T
y' = 6x— 12 X
0=6(Xx-2)> 0=x-2 20 \ /
824 +40
IP: (2,24) 10 d
Y.l: (0,40) 3 5 3 5
E.B.: AS X2+  f(X) 2 +
As xD—=  f(X) > — 10
1(0.,4) 1(=,0) U(4, +) 20
Frown: (—=,2) Smile: (2,+) -30
20
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Supplement #10 (continued)

3. y =100 + 36x — 6x* — x°
y =36 — 12x — 3x°
0=3(12 — 4x — %%
0=(06+x)(2-X%)
0=(B+x) & 0=(2-X)
100 +216 -216 —-216 100 +72-24 -8

MIN: (=6, —116) & MAX: (2, 140)

120

10

60

40

-12+36 => + Smile -12-12 = > - Frown 20 \
y’' =-12 - 6x a3 [zl | o 1 5\
=—6(2+x)> 0=2+x /
-20
100-72-24+8 /
IP: (-2,12) 40
Y.l: (0,100) —
E.B.. Asx>+»  f(X) 2> — =
As Xx>—  f(X) > +e
-100
| (==,—6)U(2, +=) 1 (-6,2) —
Smile : (=~,-2)  Frown: (-=2,+«)
4. y=x3—-3x2-9x+7
’ 2 20
y =3x"—6x-9 =
0=3(x*—2x - 3) 5
0=xx-3)(x+1) 14
0=(xx-3) & 0=(x+1) 12
27 — 27 - 27 +7 -1-3+9+7 \ 10
MIN: (3,-20) & MAX:(-1,12) 8 }I
18- 6 => + Smile -6 -6 =>- Frown \
- _ I 4 \ I
g=66()>(<—i)e 0=x—1 / “\ |
1-3-9+7 [-2 1 of \ P
IP: (1,-4) [I -2 . * II
Y.l .(0,7) f - \ |
E.B.: Asx>+x  f(X) > + % I
AS xD—w  f(x) > —e ll - I
1(-1,3) 1(=0,=1) U(3, +) 1T /
Frown: (—«,1) Smile: (1,+«) 16
-15
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Supplement #10 (continued)

5. y=x’-3x+1
y =3x*-3
0=3(x*-1)
O=x+1)(x-1)
0=(x+1) & 0=(x-1)

-1+3+1 1-3+1

MAX: (-1, 3) & MIN:(1, -1) ﬁ
_6=> - Frown 6 => + Smile 0 1 y, 3
0=6x> 0=x .
0-0+1 -2
IP: (0, 1)
Y.l: (0,1) / 3
E.B.: AS X2+  f(X) 2 + / -4
AS X2>—  f(X) > — ] -
P (== ~1)U(L, +) | (-1,1) -
Frown: (—«,0) Smile: (0,+x)
g3 A
6. Y= 2x°+3x“+12x+ 2 = 7
y = —6x" + 6x +12 18 |/
0=-6(x>-x-2) 6] |
0=(x—2)(x + 1) SN
0=(x—2) & 0=(x+1) —f
—16 +12 +24 +2 2+3-12+2 8 f
MAX: (2,22) & MIN:(-1,-5) g
-24 + 6 => - Frown 12 + 6 = >+ Smile 2
=—6(2x—-1)> 0=2x-1 2|\ 1] Aol 1] 2 |3
—1/4 +3/4 + 6 +2 \ /2
IP: (Y2, 8%) N
Y.I: (0,2) 68
E.B.: Asx2>+xo  f(X) 2 — -5
AS X>—  f(X) > + )
1(-1.2) | (-2,-1) U2, +) il
Smile: (==,%) Frown: (¥,+%) I8 :
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Supplement #10 (continued)

3
7. y=2x3+3x"+1 I
y = 6X° + 6X 2%
0=6x(x+1) N 2
0=6x & 0=(x+1) \,\11/2
0+0+1 -2+3+1 N
MIN: (0, 1) & MAX:(~1, 2) T
0+6 => + Smile -12+6 => - Frown
y'=12x + 6 iz
0=6@x+1)> 0=2x+1 vl 1 | A o] A A A v 1%
—-1/4 +3/4 + 1
IP: (%, 1¥%) EVA
Y.I: (0,1)
1
E.B.: Asx2>+xo  f(X) 2 +
As x>—  f(x) > — "1
T (=,—1)U(0, +=) | (-1,0) ?
Frown: (—=,—%) Smile: (=Y2,+«) 2
8. )’=6+3x—x2—§x3 10_
y =3 -2x—x° s ~
0=(3+x)(1=x) 6/7 \\
0=B+x) & 0=(1-x) 7 \
6-9-9 +9 6+3-1-1/3 \\ 4 - }\
MIN: (-3, -3) & MAX:(1,73) 5 \
-2+ 6 =>+ Smile -2-2=>-Frown ‘ / 1 \
y’ = -2 —2x 5 -4'\\ 3l 2/ Al o 1] 2 \\ 3 5
)
TG 0mtex NP Z T
-3 \
IP: (-1,22) ) \
3 T ‘
Y.l: (0,6) s \
E.B.. Asx2>+o  f(X) 2 — -7
As x>—o  f(x) > += mmL
1(=3.1) L (=,=3) UL, +=) 0

Smile: (—=~,-1) Frown: (—=1,+)




Supplement #10 (continued)

120
9. y=x°+3x*-24x — T
y = 3x° + 6x — 24
0=3(x*+ 2x — 8) / L\ 80
0= (x +4)(x-2) CUE
O0=(x+4) & 0=(x-2)
-64 + 48 + 96 8 +12-48 \40
MAX: (-4,80) & MIN:(2,-28) 0
-24+6 => - Frown 12 + 6 = > + Smile
y'=6x+6 6] -5| -4 -3 -2[ -1 © 2 71 4 5|
0=6(xx+1)—> 0=x+1
-1+3+24 20 /
IP: (-1, 26) -40
Y.lI: (0,0) —
E.B.: AS X2+  f(X) 2 +
As x>—  f(X) > —w 80
P (oAU, +) | (-4,2) -
. -120
Frown: (—«,—1)  Smile: (=1,+)
10. ¥ = —2x3 +9x% + 60x — 200 5
y' = —6x° +18x + 60
0 = —6(x* =3x — 10) 200
0=x-5)(x+2) 150
O0=(x-5) & 0=(x+2) ‘ —
-250+225+300-200 16 + 36 — 120 — 200
MAX: (5, 75) & MIN:(—2,—268) h 50 /
-60 + 18 => - Frown 24 +18 = > + Smile
y’ =-12x +18 5| -4 \ 3 2 1f o i? 4 6
0=-6(2x—-3)> 0=2x-3 = 7
-27/4 +81/4 + 90 -200 \
IP: (1¥2,-96%) <50
Y.l: (0,-200) \
E.B.: As X2+  f(X) 2 —
AS X2>—  f(X) 2 +e L
1 (-2.,5) | (=2,-2) U(5, +) '
Smile: (—«,1%2) Frown: (1Y%,+«)
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Supplement #10 (continued)

120
11. y =7 -36x + 3x* +2x° — T
y' =-36 + 6x + 6xX° AN
0=-6(6-x-x° / \\ 80
0=B+x)(2-x) / \60
0=B+x) & 0=(2-x)
7+108 + 27 - 54 7-72+12+16 '&) l
MAX: (-3, 88) & MIN:(2, —-37) 20
6 — 36 => - Frown 6 + 24 = >+ Smile \ V
y' =6+ 12x . /5 a3 2 1 ol \1 71 7
0=6(1+2x)> 0=1+2x \
7 +18 +3/4 — 1/4 -20
IP: (-2, 25%) ,/ — \/
Y.l: (0,7)
E.B.: ASXx>+»  f(X) > += -60
AsS X2>—o  f(X) > — -80
T (==,=3)U(2, +) | (-3,2) "100
Frown: (—«,—%2) Smile: (='2,+«) -120
12. y=3x*-9x*-27x+5
y = 9x* — 18x — 27 100 ‘
0=9(x* - 2x — 3) =
0=(x-3)(x +1)
0=(x-3) & 0=(xx+1) 60
81-81-81+5 -3-9+27+5 40
MIN: (3,-76) & MAX:(-1,20)
54 — 18 => + Smile -18 - 18 => - Frown ‘5&
y’=18x - 18 _ - - A
0=18(x-1)> 0=x—1 RN EENE
3-9-27+5 >0
IP: (1,-28) I X
Y.l: (0,5) l -40 /
E.B.. Asx>+»  f(X) > + —
AS X2>—2  f(X) > — I /
-80

1 (-1,3) 1 (—=,—1) U(3, +=)
Frown: (—~,1) Smile: (1,+«)
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Supplement #10 (continued)

5
13. y=—x"+2x+3
y =-2x+2 4
= 2(x - 1)
0=(x-1) \
1+2+3 /2 \
MAX: (1, 4) ¢=m VERTEX 1
=2 AEER
No I.P. since y” is always —, function always frowns -6 -5 4 -3 -2 " 0 9 3I\ 4
Y.I: (0,3) I \
X.I: (3,0) & (~1,0) i
0=—x+2x+3 [1°
=—(x*=2x-23) 1 3
0=(x=3)x+1)
Note: If function doesn’t factor, -4
guadratic formula must be used to find X.I.
E.B.. AsxD+x  f(X) > —w >
AsS X2>—  f(X) > — 5
T (==,1) L (1, +)
Frown: (—eo,+)
14. y = x* — 4x° 60
y = 4x® — 12x°
2 50
0=4x"(x-23)
0=4x> & 0=(x-23) 20
0-0 81-108
(0, 0) & MIN:(3,-27) 30
(0,0)is an I.P. 108-72 = > + Smile
y’ = 12x% — 24x &20

0 = 12X(Xx — 2) 0
0=12x & 0=x-2 s 2l 3l 2 1 1
0-0 16 -32

3 ,l 5
IPs: (0,0) & (2,~16) T3
Y.I: (0,0) /
EB.: AsxD+o  f(X) D> +e 20 \V/
AS X2>—o  f(X) > + -30
T(3, +=) 1 (=2,3) (2-X) Ty

Smile: (—«,0)U(2, +~) Frown: (0,2)
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Note:
|.P. supersedes max or min calculation




