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(31) 4.5 Summary of Graphical Methods(D)

Example 13 33 May 6, 2004

3x% —10x + 3

[9 points] Let  f(x) = o1

() Findthe vertical and horizontal asymptotes for the graph of £, if any.
x+1
(et
decreasing and find the local extrema, if any.

(b) Giventhat f\(x) =4 Find the intervals on which f isincreasing or.

W12
(x—1)*
concave upward or concave downward and find the points of inflection, if any.

(c) Giventhat f\\(x) = —8 . Find the intervals on which the graph of f is

(d) Isthegraph of f symmetric with respect to the origin? Justify your answer
(e) Sketch the graph of f

Solution
@
H.A:
_ . 3x*—10x+3
gm0 = I e
_ atl?  3x° — 1068
xl—l}Poof(x) [ xl—lgloo (x —1)2 ]
~ y=3 H.A
V.A:
_ . 3x%2-10x+3
S = R Ty T
_  3x2—10x + 3
A e
x=1 V.A
(b)
x+1 -1 1
f\(X)—4(x_1)3 o B M ., 1
f 7 on (—oo,—1)U (1,00)
f NYon (-1,1) S i) n 4 =
f\) =0 ® =) ®
x+1=0 5 x=-—1 Ve N Vd

_3(-1)?2-10(-1)+3 3+10+3 16
f=1) = (-1 - 1)2 > 4 =7 =4




(31 4.5 Summary of Graphical Methods(D)
Maximum local extremaat (—1,4 )

(© )
M=t
\\ gl gl )
Thegraph of f CD on(—o,—2) (x — 1)*
Thegraph of f CUon(—2,1) U (1, )
A\ =0 % 12
x+2=0 - x=-2
3(—2)2—-10(-2) +3 _12+20+3 35

A5 iy (=2 —1)2 p 9 9
Inflction point at (—2, %S)
(d)

x?—10x + 3
(x —1)?
3x2+10x + 3
f0 == 45
The graph of f isnot symmetric
(€)

L

# = f(x)

+

e
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(31 4.5 Summary of Graphical Methods(D) P3

Example 14 34 July 22, 2004

Let f(x) =x3—6x%+9x — 4.

(@) Findtheintervals onwhich f isincreasing and the intervals on which £ is
decreasing. Find the local extremaof f, if any. (1.5 pt)

(b) 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 points of inflection, if any.

(1.5 pts)
(c) Sketch the graph of f. (2 pts)
Solution
fx) =x3—6x2+9x —4
M) =3x2—12x+9=3(x?—-4x+3)=3(x-3)(x—1)
fN\x) =6x—12=6(x—2)
@
fA6) = 3(x —3)(x — 1) 1 g
f 7 on (—OO, 1) U (3! oo) x—3 — — + 3
f AiSion' (11, 3))
f\(x) ~0 x—1 — + + 1
(x=3)(x-1)=0 - x=1lor x=3 @ ) @D
fA)=1-64+9-4=0 7 \ 2
fB)=0B)-6(3)*+9(3) -4
=27-54+27—4=—4
Maximum local extremaat (1,0)
Minimum local extremaat (3, —4)
(b)
YN = 6(x — 2) 2
The graph of f CD on (—o,—-2) x —2 =l + 2
The graph of f CU on (2, ) D U
N =0
XamadPli=i) Bl x=2

f(2) =(2)3 £ 6(2)AH9(2) — 428 =24 4+18H 4i= —2
inflction point at (2,—2)

(©
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(31 4.5 Summary of Graphical Methods(D)

P4

Example 15

35 December 16, 2004

X

ot f(x)=x+1

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

(b) Show that ~ £\(x) = xR

. Find the intervals on which the graph of f

isincreasing and the intervals on which the graph of f isdecreasing. Find the local

extremaof f, if any.

(c) Find the intervals on which the graph of f is concave 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 vales of fon[ 0 , 3 ]

Solution
(@
H.A:
;Lrgf(X) - ;}Lr?o x+1
x1—1>I—noof(x) T xl—i>r—noo X -T— 1 i
~y=1 H.A
V.A:
xl—}g}_f(x) B xEEr}— x+1 2
ng}Jr fe) = xl—ir—r}’f x+1 e
x=-1 V.A
(b)
{1
" W s x4t 1
x + - X x+1—x _
) = (x+ 1) :(x+1)2:(x+1)2:(x+1)2
f\Mx) >0 on R/{-1}
f 2 on R/{-1}
f\x) # 0

No local extrema
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(31 4.5 Summary of Graphical Methods(D)
()

The graph of f CU on (—Oo -1)
The graph of f CD on (—1,»)

JANCINEU
No inflction point

—(x+1)3

+

CU

(e .
f(0)=?=30
=317 Z

3
~ absolute Maximum - at (3 Z)
0)

absolute Minimum 0 at (0,

HOSSAM GHANEM 65168855
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(31) 45 Summary of Graphical Methods(D) P6

Example 16 36 Dec 15, 2005

x(3x —8)
(x —2)?

8(x — 5)
(%7 2%

4(4 — x)

and giventhat f\(x) = =2

Let f(x)=

(@) Findthe vertical and horizontal asymptotes for the graph of £, 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) 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.

(d) Sketch the graph of f.

(e) Find the maximum and the minimum valuesof on [ 3,5 ].
(10 pts.)
Solution

(€Y

H.A:
lim FGO = 1 oo @8, — NN aERaia _i&
xl—{?ofx g [ (x —2)2 _xglox2—4x+4 N

lim f(x) = 3

X——00

a8l Hid

V.A:
x(3x—8)
(x—2)

. WL
L fe0 = i oy - T

RS =

(b)

o) = ) : !
- (x—2)3 (x — 2)3 — + + 2
f N on (—OO,Z)U(ZI-,OO)
f 2 on (2,4) A _ 4
A =0
4—x=0 x=4
_4(3(4)—8) 4(12-8) 4-4
A E 4-22 22 4
Maximum local extremaat (4,4 )

v O [+
N D+
v O©
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(31 4.5 Summary of Graphical Methods(D)

(©) il Y
x —
The graph of f CD on (—o,2)U(2,5) (x —2)*

The graph of f CU on (5,)

fN\Nx) =0
x—5=0 - x=05
£65) :5(3(5)—8) :5(15—8) :5-7 35

pP7
5
- + -
— —~ -
e S) D
CD CD CU

(G —2)? 32 9 9
inflction pointat (5,%)
(d)
A.:"
—_—
\\
il 3(3(3) —8) 3(9—8)
f@3) = G -2)? = 1 =3
[ =54(15 8 5(7) 35 8
P ML U A osaets

-~ absolute maximum 4 at (4,4)
absolute minimum 3 at (3,3)
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(31) 45 Summary of Graphical Methods(D) P8

Homework

=

32 December 18, 2003

[4x 2 points] Let  f(x) = (——)

2

x+1

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

(b) Giventhat f\(x) =

2x
i Find the intervals on which f isincreasing or

decreasing. Find the local extrema, if any.

24147
(c) Giventhat F\(x) = ((+—1)f) . Find the intervals on which the graph of f is
X
concave upward or is concave downward. Find the points of inflection, if any.
(d) Sketch the graph of f.
2 27 August 2, 2001

Show that f(x) = 1 + x — x? — x* has no local minimum ?

27 August 2, 2001

3 |If f(x) =2x3—6x+11,
| find the maximum and minimum values of f onthe interval [0,2 ]
40 May 3, 2007
2
4 |Let F Oy =2 (x a 5)3 be defined on theinterval [ —1, 2 ]. Find the absolute
3
maximum and absolute minimum of f.
5 | Supposey = f(x) isgivenby x* +y? = 2y. Find thecritical numbersof f
28 January 13. 2007
Let
6 x? Jif x <1

) =
(2 = xF<5ifsns I8
Find the local maxima and the local minimaof f.
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(31) 45 Summary of Graphical Methods(D) P9

[ | Find the absolute extreme values of f(x) = xV4 —x2 for —1<x <2.  [4markg]
8 49 July 24, 2010
(10 Points) Let  f(x) = 6’;; 6
a Show that  f'(x) = 6(2x_;x) and £7(x) = 12(9;4— 3)

b. Find the intervals on which f isincreasing or decreasing and find the local extrema
of f,if any.

c. Find theintervals on which the graph of f isconcave up or concave down and find
the points of inflection, if any.

d. Findthe vertical and horizontal asymptotes of the graph of £, if any.

e. Sketch the graph of f.

50 22 December 2010
QO | (4 pts) Suppose f(x) = x — 2 sin x. Find the absolute maximum and
B minimum valuesof f ontheinterval [0, ].

10 50 22 December 2010

3 — 2x ' 6x — 12
—— el Gl =i

(Bpts) Let f(x) = x_—31 You giventhat f'(x) =
X

(@) Find the horizontal and verticals asymptotes, 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) Findtheintervalsonwhich f isconcave upwards and the intervals on
which f is concave downwards. Find the inflection points of f, if any.

(d) Sketch the graph of f.

51 8May 2011
11 | [3pts] At which points on the curve y = 10x® — 3x> 4+ 5 for —2 < x < 2 doesthe
tangent line have the greatest slope ?
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