HOSSAM GHANEM

(30) 4.5 Summary of Graphical Methods(C)

Example 9 A4 December 21, 2008

1= f(x)=(x+3)2

(@ Findtheintervals on which f isincreasing and the intervals on which £ is
decreasing. Find the local extremaof f, if any.

(b) Find theintervals on 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.

(c) Sketch the graph of f.

(10 pts.)
Solution
@
o (x + 3)?
\ x-2(x+3)—-(x+3)?*1) (x+3)2x—-x-3) (x+3)x-3) x*2-9
fix) = 2 - 2 - 2 i
x*(2x) — (x?2-9)(2x) 2x(x*—x%+9) 18« 18
{\)\(x) Ii bt N i ~EA af
a
_ (x+3)(x—-3)
flo = S0
f 2 on (—o0,—3) U (3,0) 23 0 3
f N on (-3,3)/{0} x—3 B B B + 3
f\x) =0
(x+3)(x=3)=0 x+3 — + ar i -3
x= 43
_(=3+3)* x? + + + + 5
A NEE T ® o o )
f(3)=(3+33) =§3§=12 7 N N 2

a (—=3,0) Maximum local extrema
at (3,12) Minimum local extrema
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(b)

18
\x) = el 0
The graph of f CD on (—o,0) 53 B 4
Th hof f CU 0,
e graph of f on (0,) = U
) # 0
No inflection points
(©)
H.A:
x + 3)?
lim f(x) = lim ( ) = oo
X— 00 X—00
NoH.A
V.A:
x + 3)?
lim f(x) = lim ( ) = —
x—0~ x—07"
. o (x+3)?
xll>l{)1+f(x) y xll{{)l*’ -
V.A x=0
4 /
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Example 10 45 10 May, 2009

Let f(x)=x*—6x2+2.
(@) Discussthe symmetry of thegraphof y = f(x).

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

(c) Findtheintervalson which f isconcave upwards and the intervals on which £ is
concave downwards. Find the inflection points of f, if any.

(d) Find the absolute extremaof fon [—-2, 3].

(e) Sketch the graph of f. (10 pts)
Solution

@)
fx) =x*—6x%+2
f(=x)=(—x*)—6(—x?)+2=x*—6x2+2= f(x)
~ The graph of f is symmetric about y — axis
(b)

f\(x) =14x3 1= 1 202 4X(X2 - 3)

= 4x(x i \/§)(x & \/§) —V3 0 V3
f N on (—00,—\/§)U(0,\/§) X — L + + 0
f 7 on (—\/§,O)U(\/§,OO)

¢ , x+V3 » + o i —V/3

—V3) = (—V3) —6(—V3) +2
e vl el e N
f(V3) = -7 o T o T

f(0) =2 \ 2 \ 7

Maximum local extremaat (0,2)
Minimum local extremaat (—v/3,—7) , (vV3,-7)

(©)

N =12x2— 12=12(x* - 1) =12(x — D(x + 1) ) )

The graph of f CU on (—o0,—1) U (1, ) x—1 _ 3 n 1
The graphof f CD on (—1,1)

fN\x) =0 x+1 - + + -1
12x—1)(x+1)=0 - x = +1 ® & ©®
;EI)I)_= g—l)4 —-6(-1)*+2=1-6+2=-3 CuU cD CcuU

inflection point at (—1,-3) ,(1,-3)
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(d)
f(=2) = (=2)*— 6(-2)2+2=16-24+2= —6

f(=V3) = =7
f(3) = =7
f(0) =2

f3)=3*-6(3)2+2=81-54+2=29

absolute Max. : 29 at (3,29)
absolute Min. : — 7 at (i\/g,—7)

(€
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Example 11 46 August 1, 2009

( —2)? (x — (x —2)*

(@) Findthe vertical and horizontal asymptotes for the graph of f, if any.

(b) Find theintervalsonwhich 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 [ 3,7 ]. (10 pts)
Solution
@
H.A:
I lim ——*_ _¢
ot = i - ——w =
li (x) = li Jeki (8 &%)
x—1>r—noof =i x—l>r—n00 (X—Z)z N
= 0 H.A
V.A:
i = I S, S
im f(x) = im (x 22 S0
1 (x) = 1 dox — o
1m PR 2+ =22
Aed =Dl (1754
(b) )
! x_
') = m 2 6
f 7 on (-»,2)U(6,x) (x —2)3 h il + 2
f N on(2,6)
f1@ =0 R v _°
x—6=0 - x=6 S) © QD)
4-6 2 2 i
f(6)_(6—2)2 42 16 8
Minimum local extrema at (6,—5)
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(©)
2(8 —x)
\\ =
JANE) (x — 2)* (x —2)* + + + 2

The graph of f CU on (—o,2)U(2,8)

The graphof f CD on (8,) 8 — x N n B g
N =0 @ ® S
Y N

f( WB=2)?2 /62 36 9

.-.ianctionpointat(S,—%)

(d)

(e)

p= 207
f( G-
f(6) = 3

7= 4=7 J53
f( (7-22 25

absolute Maxi. : 1 at (3,1)

-1 -1
absolute Mini. :? at (6,—)
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Example 12 A7 December 22, 2009
Let
4x% —8x + 8
16(3 — x)
(@ Showthat f"(x)= —
X

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

(c) Findtheintervalson which f isincreasing or decreasing and find the local extrema
of f,if any.

(d) Findtheintervalson which the graph of f isconcave up or concave down and
find the points of inflection, if any.

(e) Sketch the graph of f. (9 Paints)
Solution
(€Y ,
4x2 —8x + 8 8 8
() = - Zx =4—~F-—== 4-8x1+8x7?
X X X
: ) u. (BN Slle 805 2)
SR @) et 163)  16(xt3) 1661
, - . —-16 163 —16x + 16(3 16(—=x+3) 16(3—x
i f'(x)=—-16x3+ 16(3) x~* = e + = po- = 7 \Z 7
H.A:
_ . 4x*2—8x+8
lim f(x) = lim > =
Semdoel X—>00 x
lim f(x) = 4
X——00
~y=4 HA
V.A:
b _ 4 4x*—8x+8
T ot 7 sl
’ v 4oseB i Bt
er(gl*'f(x) B er(r)l*' x?2 -
x=0 V.A
(c) ( )
8(x —2
) =—23;3 0 2
f 7 on (=%,0) U (2,©) x—2 —~ A + 2
Lt | (101]2)
f'x)=0 x’ ) un 4 9
x—2=0 - x =2 @ © D
4(2)>-8(2)+8 16—16+38
f@ = ; = =2 d & d
(2) 4

Minimum local extrema at (2,2)
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3 16(3 )
— X
e == 3
The graph of f CU on (—o0,0) U (0,3) 3y n "
The graph of f CD on (3,)
4
3—x=0 - x=3 @ &)
4(3)2-8(3) +8 36 -24+8 20 cuU cuU cD
AT (3)2 Y.
20
inflcetion point at (3 ,?)
(e
A
e
il ahla—
WL
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Homework

=

30 May 15th, 2003

X
(x + 1)

Let f(x) =

a) Find the vertical and horizontal asymptotes (if any).

b) Showthat f\(x) =

. Find the intervals on which f isincreasing and

(x +1)3
the intervals on which f is decreasing and then find the local extremaof f (if any).
. 2(x—2) _ . . .
c) Giventhat f\\(x) = Dt Find the intervals on which the graph of f is

concave upward and the intervals on which the graph of f is concave downward.
Find the point of inflection (if any).

d) Sketch the graph of f.

INS

31 July 31st, 2003

331

x3

Lt f(x) =

a) Find the vertical and horizontal asymptotes of f (if any).

3(1 -

2
b) Show that  f\(x) = %_) Find the intervals on which f isincreasing
X

and the intervals on which f is decreasing and then find local extremaof f (if any).

6 (x2—2)
x°
concave upward and the intervals on which the graph of f is concave downward.

Find the points of inflection (if any).

c) Given that \(x) = . Find the intervals on which the graph of f is
JANEY)

d) Discuss the symmetry of the graph of f.

e) sketch the graph of f.
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