1. Examine function and draw a graph: y=3/x’-x

Domain

This function is defined everywhere because there are no fractions and the third root is everywhere defined

So: D, = (—00,00)

This tells us that there is no vertical asymptote.

Zero function

y=0-x"-x=0->x*(1-x)=0
x=0;x=1
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Sign function

As always, think first of which depends on sign function ?

yzi/xz—x3 ={/x2(1—x)

Only 1-x,thenis:

1 1
o © 12 345
1x n _ 5 43 2 - c_)1
y| + -
the diagram is
Parity

f(=x)= %/(—x)z —(—x)’ = %/)c2 +x°

www.matematiranje.com




Extreme values (max and min) and monotonic function (increasing and decreasing )

y=Rlx>—x’ easier for us to ask if function look like :

1
y=(x'-x’)

| R 3Ll 2 3
y‘=§(x -x) (x=x)

2

y'= %(x2 —x*) 3 (2x-3x%)

2x—3x*

1 2x—3¢
3 3 (x2 _x3)2

y'=0—2x—3x" =O—>x(2—3x):0—>x=va=§

For x=0

y=30-0=0

For x=

2. 2[4 8_34_%/1
y‘\/@ G —\/5‘5—\@—7
So:
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convexity and concavity

3/.2 3
y=Ix"—x

2
y‘:l(x2 —x3) 3 -(2x—3x2)

% [(2=x%) ) 2x=3x2)+ (x> =x°) - (2x=3x2)"]
y”z% —% X —xY) 3 (2x=3x%)-(2x=3x%)+ (x*—x*) 3-(2-6x)]

After careful calculation :
-2

1
33x*(1-x)*

Asymptote function (behavior functions at the ends of the field definition)

As we have already concluded, the function has no vertical asymptote!

Horizontal asymptote

lim J/x* —x° = lim 3x (——1) = lim x- lim ‘3/(1—1) =0-(=1)=—w
X—>+0 X—>+0 X400 Xx—>+00 X

X—>—00

lim </x* —x° —hm x(——l)—hmx lim ‘3/(1—1 =—00-(—1)=+w0
X—>—00 X

Obligue asymptote

C i 3/x2_x3 . ’3’)6 (*_1)

=1lim

xF

=lim—————

= =lim ,3/( )=0-1=
X—0 X X—00 X—>0 X—>00
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n=lim{ ()~ kx]

n=1im[/x* — x> +x] here we must use : A® + B’ = (4+ B)(A” — AB+ B?)
3f 2 32 _3f 2 3 2 3f 2
=l 4y XV A e ( )+
A (%/xz— : 2—Q/JCZ—)C3-)c+x2 ”‘”(\/x —\/x —x x+x
n=1lim oy —11m
Axt=2x" +x° —‘3/x (l——) x+x° 3lx (———+1)— ‘3/(1——) x+x’

=lim

Hw/‘/[i/(lz—ﬂ)—i/(l—)ﬂ] 1_(_1)” 3
X X X

—
d 3

>
<
x
M )

543 -2-10:z

And finally:

y A

7

6
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4

3

2

5 4 3 2 4 o= 2 3 4 5 >

-1
-2
-3

141

\Ao ? \
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2. Examine function and draw a graph: y=

Domain
Here we observe two conditions:

P +2#20 and x*+2>0

So: x*+2>0

This is obviously true for any real x, so: D, =(—0,%)
And here we conclude that the function has no vertical asymptote.

Zero function

y=0 for x-2=0, then we have: x =2
AY

2
1

5 -4 -3 -2 -1 0112345 i

Sign function
x=2
Y=
X +2

Kako je izraz u imeniocu uvek pozitivan, zaklju¢ujemo da znak zavisi samo od brojioca...

AY

w2 ]

-0 | [ee] 1
X-Z‘ — ‘ + RS _10_11 345 %

y| — | F
Parity
-x—2 -x-2

f(=x)= # f(x)

\/(—x)2 +2 B \/x2 +2
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Extreme values (max and min) and monotonic function (increasing and decreasing )

x—2
VXt 42
e (x=2)x +2 —(Nx* +2)(x-2)

(Wx*+2)’

1
IV +2 - —— (X" +2)(x-2)
. X7 +2
y= 2
X +2
e r2-— 1 Arx-2)
o ,Z\/x2+2
x*+2
(Vx*+2) —x(x-2)
y= Vx®+2

X2 +2
y= X2 +2-x*+2x
(x> +20x2 +2

y= 2+ 2x
(X + 2V x> +2
y'= 2(x+1) ENINIGE 2(x+1)
- 2 A - 3
(x2+2) x2+2 (x2+2)5

y'=0 for x+1=0,and then x =-1

For x=-1

“1-2 -3 -3 3

= [ 3
Y2 B BB V3
M(=1,-/3)

2x+2 | — | +

M is minimum point.

www.matematiranje.com

6



convexity and concavity

b= x—2
VXt 42
. 2(x+1
(x* +2)2

pro Ot DM(x* + 2)% —((x* + 2)%)‘(x +1)

(¥ +2)?)’

2 %_é 2 %‘1 2 )
I-(x*+2) 2(x +2)2 (x"+2)(x+1)

g
Y (x* +2)

(x* +2)2 —2()(2 +2)% Zx-(x+1)

=2

(x> +2)°
3 1
“_2(x2+2)2—3(x2+2)2-x-(x+1)
4 (x> +2)°
1
“_2(x2+ 2[x* +2-3x-(x+1)]
g (x*+2)*
oaxP+2-3xT-3x
y'=2 3
(x> +2)?
o A 2xT=3x+2
Y=
(x> +2)?
»20
_h4Alp2
-2x* =3x+2=0—>x,= bEND 4ac—>xl=—2/\xz:l
’ 2a 2

—4

For x,=-2—>y =—F
J6

For x, :%—>y1 =-1

We have two points:

—4
P(-2,—
l( a\/g)
1
PZ(Ea_l)

www.matematiranje.com

7




<

L ba N ws oo

5 4 3 -2 4

4 -
P2 |

- ‘ + _

/N

)
C

Asymptote function (behavior functions at the ends of the field definition)

As we have already concluded, the function has no vertical asymptote!

Horizontal asymptote

lim X2 lim X2 lim X2 Watch out! As we get down absolute value ,

22y T a2
X X

2

we must separate limit for the + and - infinity!

lim x;zzzl
x,’(1+7)
X
lim —X=2 1

If x approaches + infinite horizontal asymptoteis y=1

IF x approaches - infinity horizontal asymptote is y = -1

<V
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The final graph is:

N = T

www.matematiranje.com




10



