Mathematics I 1. classes

Ex: Find the intervals in which the function f (x) = x'/3(x + 4)
Is increasing , decreasing , concave up , concave down ,and inflection point.
f(x) =x3(x + 4) '

FO)=x31)+ (x +4) (%)X—z/z,
Fay=x3+52

3x2/3
_ 4x+4  4(x+1)
3x2/3 ~ 3x2/3

.................. +++ +++++++++signof f (x)
70 .
f increase on (-1, 0) , (0,00)
f decrease on (—0,—1)

f@)=3(+12?

g =t =2 =5/3 -2/3
£ =2 [0+ 1) (Fx753) + 2727
_4(x-2) _
ToxS/3 T
i i e i tdtttt+ | signof f'(x)

0 2
fconcave up on (—,0) , (2, ),concave down on (0, 2)
(2, 7.6) is the inflection point

- x=2

1.3 Sketching Graphs of polynomials and Rational functions

Ex: Sketch the graph of the curve f(x) = x® — 3x + 2
Fx)=3x2-3=3(x-D(x+1)=0

"4 N\
x=1 x=-1
; ool fosts 44t g++  sign of f (x)

-1 1
f increase on (—0,—1), (1, )
f decrease on (-1, 1)
f(-1) =4 - (—1,4) is relative maximum
f()=0 - (1, 0) is relative minimum

27
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f'x=6x=0 - x=0 - (0,2) isinflection point
sign of f"(x)

&
S5

Ex: sketch the graph of f(x) = xi
x>—1=0

x-1)x+1)=0 - x=1 and x= —1 are vertical asymptote.
2
lity: e % = limy 55 171% =1 y=I is Horizontal asymptote

x2-1

xZ
f) = |
(2 —1).(20) — (x»).(2x) _  —2x

f® =01y G712

=0 > x=0

sign of f(x)

>
>

f increase on (—o,—1),(—1,0)
f decrease on (0, 1), (1, )

7 —-2%
f(x) = W1

v _ (P=12(=2)~(~20) (P -1)(22)) _ 6(x*+1)
= (x2—1)* - (x2-1)3

#0

- sign of (%)
1
f is concave up on (—o0,—1),(1,) and concave down on (—1,1)
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. |
Ex: Sketch the graph of the rational function f(x) = 4x':
x2=0 - x = 0isthe vertical asymptote
There is no Horizontal asymptote

fx) ==

X
x2
y=-x is the oblique asymptote

3
2
——x+x—2

(x?)(—3x%) — (4 — x*)(2x)
x4
—3x%—8x+2x* —x*—-8x —(x*+8)
x* - x4 e x3
_ =(x+2)(x*-2x+4) _ 0
X3

fo=

x=-=2

aTTE SR » sign of f(x)
-2 0
f decrease on (—0,—2),(0, )
f increase on (-2, 0)
(-2, 3) is relative minimum
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. —(x3+8)
fx) = 3

. )(=3x%) + («* +8)(3x%) _ 24
77y = EX x)xgx Lol

#0

There is no inflection point
P e e e e A

0
f s concave up on (—, 0), (0, )

_, signof f"(x)

Ex : Find the absolute max. and absolute min. values of
f(x) = 2x® — 15x? + 36 x on the interval [1, 5]

f(x) =2x3—-15x%+ 36«
f(x) =6x2—-30x+ 36
fX)=6(x—-3)(x—-2)=0

N\
x=3 x=2

—ttittt ttttddd4 o sign of f(x)
3

F(1)p23

f(2)=28

F3y27

F)=35

(2, 28) is relative max. but (5, 55) is absoluté max.

(3, 27) is relative min. but (1, 23) is absolute min.

1.4 Newton method:

used to find the roots of the function f(x)
Numerically.
ﬂu




