201-103-RE - Practice Set #9 Fall 2013

Make a concavity table for the following functions, and find the points of inflection.

3 x — a2
(1) f(z) = W (2) f(z) = —a* + 20° + 5z (3) fz) = Tls
W S = T () f(@) = 2 + 42" — 5 ©) 5@ = 32+ 17
(7) f(z) = 2* + 22% — 1222 (8) f(x) = 42° 4 5z* — 80

Find the local extrema of the following functions, using the second derivative test.

1 > 35 _ 62%+96 10 (2t +4)
9) f(z) = Zag‘l _ §x3 + 222 + 3 (10) f(x) = - (11) f(z) = —
(12) @)= 2ot +50% 4922 - 2 (13) f(x) = z L (14) fla) = = (wiizxw)

15 T :1x4+x3—1x2—3x
(15) f(2) = 5 -

Sketch the graph of the following functions:

an s = (22) i @ - 0w e - 2D
622 . , 48x " 48 (322 4+ 4
(1) f(0)= {2 with [(@) = =gy and f(x)_i(i_w:p)
. L 1+ yoy 120302 4120 116)
(19) o) = 5oy with S0 =gy 2 '@ = — s

(20) f(x) = éxf’ - ;:173 +z with fl(@)=(z+1)*@—-1)% and f"(z) =4z (z+1)(z—1)

(21) f(z) =2®+ 922 +120 with f'(z) =3x(x+6) and f"(x)=6x+ 18

(22) f(@)=(z—1)"(Bz+2) with f(z)=5@—-1>Bz+1) and f’(z)=060z(z— 1)

_ b i "z _7($+1)($+3) an "x) = 2
(23) f(:v)—:c+x+2 with  f'(z) = (« + 2)2 d f()_(x+2)3
- x2 . ’ 7I(x—2) " _
24) f@) = o with fle) =T and o) =
x—w wi "(z) = 9-= an ”x=72($_13)
(25) (o) = =5 th f'@) =gy ad @)=
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T+ 3
z+1

—4(z +3)

8(x+4)
(x+1)3

(x4 1)

26) fa) = ( ) with /() = and 7 (z) =

(27) f(z) = x22x_ 1 with  f/(z) = ﬁ and f"(z) = 4(563;_?)?

8(2—x) 8(3z% — 12z + 16)

4 i / — " _
(28) flo) = 2 — 4z with - f(w) = m and  f"(z) = (x% — 4x)3
(29) () = £2°— Sa* 0 with f(r) = (2 ~9) (s241) and ['(x) = 4o (a2~ 4)

(30) f(z) = —a®+1822+200 with f'(z)=32z(12—2) and f"(z)=36-6z
(31) f(x)=(x+ 2)4 (4—-3z) with f'(z)=5(x+ 2)3 (2-3z) and f"(z) = —60z (z + 2)2

3z(x + 2)

3 . / o " _
(82) flo) =3a+_—7 with f/(z)= e (ar)—(x+1)3
2P , ,oy x(z+4) w8
(33) fl@) = 75 with f@) =75y md f60) = 5

Sketch a function f(z) with the following requirements:

(34) Points at (—3,2) , (-2,0), (0,—2), (1,0), lim f(z)=

T—r+00
for x < =3: f'(x)<0; f'(x) <0
for =3<z<0: f'(z)<0; f"(z)>0
for x >0: f'(x) >0; f"(z) <0

(35) Points at (—3,0) , (-2,1), (-1,0), (0,—0.5) , (1,—-2), lim f(z)=

Tr—+00
flx) <0 for —2<az<1;f'(z)>0 for z<—-20rax>1
f'(z) <0 for z<—20rz>—-1; f"(x)>0 for —2<a<-1

(36) Points at (—2,0) , (=1,—1), (0,0) vertical asymptote at x =1 and lim f(z) =

T—+00
for x < —1: f'(x)<0; f'(x) <0
for —1<z<0: f'(z) >0; f"(z) <0
for 0<z<1: fi(z)>0; f"(x) >0
for z>1: f'(z) <0; f"(z) >0

(37) Points at (—3,0) , (-1,—-1), (0,—-2), (1,—1) vertical asymptote at x = —2
AT, S =1 by f=)=
[(x) <0 for z<—20or—-1<2<0; f(r)>0 for 2<z<—-lor0O<z<lorz>1
f'(x) <0 for < —20or—-2<zxz<—-lorz>1;f"(z)>0 for —1<z<1

(38) Points at (—2,2), (0,1) , (2,2) and hm flz) =

for © <=2 f'(x) >0; f'(z) >

for —2<z<0: f'(z)<0; '()

for O<x<2:f’(x)>0,f”()
for x>2: f'(x) >0; f’"(z) >

(39) Points at (—2,1), (0,—1), (2,0) and lim f(z)=

T——+00
f'(x) <0 for x<0; f'(x) >0 for >0
f'(x) <0 for —2<z<0orz>2; f"(z)>0 for z<—-2o0r0<x<2
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(40) Points at (—2,0) , (0,0) vertical asymptote at x = —1 and lim f(z) =1

T—+00
xr<—=2: f'(z)>0; f"(x) <0
—2<z<—-1: fl(z)<0; f"(z) <0
—1<z<0: f'(x)<0; f"(z) >0
x>0: f'(x)>0; f"(z) <0

for
for
for
for

(41) Domain: —3 < & < 4 ; Points at (—1,0) , (0,—1) , (1,0) , (4,2)
fl(x) <0 for =3<z<0; f'(z)>0 for O<z<4
f'(x) <0 for =3<z<—-lorl<ax<4; f’(r)>0 for —1<z<1

(42) Domain: —2 < x < 4 ; Points at (—=2,-1), (0,0), (2,2)
fl(x) <0 for 2<ax<4; f(x)>0 for —2<z<2
f'(x) <0 for —2<z<0or2<z<4;f’(z)>0 for 0<z<2

(43) Domain: —4 < x < 3 ; Points at (0,1) , (1,0) , (3,2) ; vertical asymptote at x = —2
for —d<z<-=2:f'(£)>0; f"() >0
for —2<z<0: f'(z) <0; f"(z) >0
for 0<z<1: fi(z)<0; f"(x) <0
for 1<z <3: f'(z)>0; f"(x) <0

ANSWERS:
T —00 0 2 +o00

(1) (=) + - 0 + POI: (2,5)
f(z) ulnilU
T —00 0 1 +o00

(2) (=) - 0 + — POI: (0,0) (1,6)
o N UTn
T —00 1 3 +00

3) _f'(=) + -0 + POI: (3,5)
f(z) ulnilU
x —00 -3 +00

4) _f"(@) + 0 - - POL: (—3,4)
f(x) ul nluU
T —00 -2 +o00

5) (=) - 0 + - POI (0,0) (—2,-6)
f(z) N1 uln
T —00 -1 +o00

©) F@ 0 - [ POL: (-1,-%)
f(x) ul nlUu
T —00 -2 +o00

(7 (=) + 0 - + POI: (—2,-48) (1,-9)
f(x) ul nluU
x —00 —2.86 0 2.10 +00

8) f"(=) — 0 + 0 - 0 + POI: (—2.86,1433.00) (0,0) (2.10,—481.74)
f(@) n [ urln U

(9) Local Min: (0,11.66), (4,1); Local Max: (1,12.25)

(10) Local Min: (2,72)
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(11) Local Min: (1,30); Local Max: (—3,15)

(14

)
(12) Local Min: (—3,3), (0,0); Local Max: (—2,4.25) (13) Local Min: (—3,27)
) Local Min: (—4,18); Local Max: (0, —6)

)

(15) Local Min: (—3,-2.25), (1,—2.25); Local Max: (—1,1.75)

(16) Yy (17) y
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(23)

(22)

Y

(25)

(24)

(27)

(26)
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(28) y

(30) y

1000

500

(32)

Fall 2013

(29) Y
50 |

30

—30 |

—50 |

100

50/




