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(29) 4.5 Summary of Graphical Methods(B)

Example 5

40 May 3, 2007

x%? -9

bey FO) =gy

(@) Findthex and y-interceptsof f.

(8 pts.)

(b) Find the vertical and horizontal asymptotes to the graph of £, if any.

(c) Findtheintervals on which f isincreasing and the intervalson which f is

decreasing, if any.

(d) Findtheintervalsonwhich f isconcave up and theintervalson which f is

concave down, if any.

(e) Sketch the graph of f.
Solution
(8 x —intercepts
at y=0 o x2-=9=0 = x =43
(=3,0) (3,0)
y —intercept
= 9
at x=0 = f(O)=_—4=Z
g
(03)
(b)
H.A:
_ . x%2-9
)11_1)1010]((96) = }11_{?0 5 = o (No H.A)
V.A:
: o x2=9
AR = g =
_ . x%2-9
W™ B S
X =2 V.A
(© 4
e
SIS 5y
A = 2x—4)(2x) — (x> —=9)(2) _ 4x% — 8x — 2x% + 18 _ 2x* — 8x+18  2(x*—4x+9)
(2x — 4)? 4(x — 2)?

B2 —4AC=16—-4(9) <0

4(x — 2)? 4(x — 2)?
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falx) >0 = o f 7 onR/{2} fAx) = 0 = No local extrema
(d) L
x“—4x+9
f\(x) = W
i 200 52) > @iy 4) — (x* — 4x:lDINEIERP) 29— 2)7 - 2(x — 2) 25l (FRUZNFH- 4% (1H9)
fAx) = 4(x — 2)% T 4(x — 2)*
4(x—2)° —4(x —2)(x* —4x+9) _ 4(x—2)[(x — 2)* = (x* — 4x +9)]
a 4(x — 2)* " 4(x —2)4
W0 2D [ %) Hgdx + 4 — x* +_ g BT 5
i (x — 2)* BICE 28
The graaph f CU on (—oo,2)
The graaph f CD on (2, ) 2
\x) #0 = No inflection points —(x=2)3 il & 2
Cu CD

()

B 7
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Example 6 41 July 19, 2007

x2 41

Lt ) = [9 pts.]
(&) Find the vertical and horizontal asymptotes for the graph of £, if any.
(b) Find theintervals on which f isincreasing or decreasing and
find local extrema, if any.
(c) Findtheintervals on which the graph of f isconcave upward or concave
downward and find the points of inflection, if any.
(d) Discussthe symmetry of the graph.
(e) Sketch the graph of f.

Solution
@
H.A:
: e A8
lim f(x) = lim = o
X—00 X—00
x*+1
lim f(x) = lim = —o0
X—>—00 X——00 X
No H.A
V.A:
! L. x*+1
S A o~ al
_ = 3EG
lim f(x) = lim = o
x—07t x—07t
x=0 V.A
(b) j
sy ok
fo ==
\ x(2x)— (x?2+1) 2x?—-x?2-1 x*-1 ((x-1Dx+1)
f (X) = 2 = 2 o= IR 2
X X X X
f 7 on(—o,—1) U (1,0) -1 0 1
f N on(-1D) /{0} 1 - 4 Yag, *
Ax) =0 o | H 0 i e =
x—1Dxx+1)=0
1+1 2 0
. L X + + + +
1:_11 SY) © © ®

- Maximum local extrema at (—1,—2)

Minimum local extrema at(1,2)
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x?—1
i) =
2(2x) —(x?2-1)2x) 2x(x*—-x*+1) 2x 2
x X X X
x3 ~ +
The graph of f CD on (—o,0) D cU
The graph of f CU on (0,)
fNx) #0
No inflection points
(d)
x2+1
fx) =
x? + 1_ xz +1
flx) = — — = —f()
. the graph semmetric to the orgin
(€)
i
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42 May 5, 2008

Example 7
2
Let f(x)zl—xe and given that f'(x)zfll_-l__;z)—z and f"(x) = %33—)

(&) Find the vertical and horizontal asymptotes for the graph of f, if any.

(b) Find theintervals on which f isincreasing and the intervals on which f is
decreasing. Find the local extremaof f, if any.

(c) Findtheintervalson which the graph of f isconcave upward and the intervals on
which the graph of f isconcave downward. Find the points of inflection, if any.

(d) Sketch the graph of f.

Solution
€)
H.A:
hmf(x)— J}1_)n(r>1o 1225 0
b
hm fx) = l_1)mOo =
y=0 HA
V.A:
—Xx —X

¢
f(x)=1_x2=x2_1 i x—Dx+1)
. x —
glim_flx) = Nt x—Dx+1)
y —X
e |
~x=-1 V.A

_x .
S (x—1D(x+1)
X

hm MY = hm L S = —
~x=1 V.A

hm fx) = 11

(b)
x? + 1
fA\x) >0
f 2~ on R/{-11}
fA\x) #0
No local extrema
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(©)

AN = 2x(x*+3)  2x(x*+3)

(1-x2)3 (1-—x)31+x)3

The graph of f CU on (—o0,—1)U (0,1)
The graph of f CD on (—1,0) U (1,0)
fNx) =0
x=0
0
f(0) = 1-0- 0
at (0,0) inflection point

(@)

-1 0 1
x - — + +
(1-x)° -+ + + i
(1+x)? - + + +
> © %) ©
cu CD cU CD
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P7

Example 8 43 July 19, 2008
3 : = 4
Let  f(x) =x+’“1 andgiventhat /() = o5y ad [0 = ;s

(@) Find the vertical and horizontal asymptotes for the graph of £, if any.

(b) Find theintervalson which f isincreasing and the intervals on which f is
decreasing. Find the local extremaof f, if any.

(c) Findtheintervalson which the graph of f isconcave upward and the intervals on
which the graph of f isconcave downward. Find the points of inflection, if any.

(d) Sketch the graph of f.

(e) Find the maximum and the minimum valuesof on[ 1,2 ].

Solution

V.A:

lim f(x) = lim = —o0
x—>-1" X==

xl—ir—r}*‘ f(x) - xlil—n -

F\x) = 2
(x + 1)?
f\Mx) < 0 on R/{-1}
f Non R/{-1}
) #0
No local extrema
(©) y

\\ =

MG (e
The graphof f CD on (—o,—1)
The graphof f CU on (—1,0)

JANCIREN0
No inflection point
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(10 points)
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(d)

= -1 Max

Min
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Homework
1 25 December 10, 2000
4x + 2 4x — 4
Let f(x) =32+ x)Vx andnotethat f\(x) = and f\(x) =
flx) =32 +x)Vx ) T JANEY) NEr
Answer the following (1 point each)
(@ Show that the graph of f has avertical tangent
(b) Determinethe intervals on which f isincreasing, and the intervals on which f is
decreasing.
(c) What arethelocal extremaof f, if any?
(d) Determine the intervals on which the graph of f is concave upward and the
intervals on which the graph is concave downward.
(e) What are the points of inflection of the graph of f, if any?
(f) Sketch the graph of f indicating vertical tangents, local extrema, concavity, points
of inflection, and asymptotes, if any
; 29 July 25th, 2002
2 —2x 6x2% + 2
r X \(x) = ———— W)= — -~ =
L et f(x) = 2 —1’ fix) (x2 — 1)2 and  f\(x) (x2 — 1)3
a) Findthe vertical and horizontal asymptotes (if any).
b) Findtheintervalsonwhich f isincreasing and the intervals on which f is
decreasing. Find thelocal extrema (if any).
¢) Findtheintervals on which the graph of f concave upward and the intervals on
which the graph of f is concave downward. Find the point of inflection (if any).
d) Discussthe symmetries of the graph of f.
€) Sketch the graph of f.
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