


ReZeni pisemné ¢asti zkousky z matematiky B (KMMATB)
17.6.2005

1. Urcete rovnice tecny anormdy ke grafu funkce f(x) = %ﬂ vbode T = [L ?] :
X

ReSeni
1 1
fll)== T=|1=
0=1 3]
f’(x):— 2% . f’(]_):_l
(x?+1) 2
tegnat : y—lz—l(x—l) normédla n: y—1:2(x—1)
2 2 2
1 3
=-—x+1 =2X——
y 2 y 2
1 1
2. Vypocitegte limitu I|m -—— -
Xsinx X
Rezeni:
. 1 1) .. X-sinx 1-cosx sinx _
lim — -— =lim 5 =lim =lim
Xxsinx X x-0 X“snXx X4)2xl]l;mx+x COSX  x-02sinX +4x [BosX — x2sinx
COSX 1

=lim ==
x~02c0SX +4cosX —4x [sinx —2x [sinx —x?cosx 6

X3

—x?

3. Vysetiete prabeh funkce f(x) = 3

ReZeni:
D(f) =R —{-+3,43]

Funkce jelicha

£0)= 0
interval (_ oo,—\/,_s,) (_ \/5’0) (O’ \/5) (\/5 oo)
f(x) + - T

£/(x) = 3x2(3- ) 3[@ 2x) _ 9 =x" _ (9 xz) x?(3-x)(3+x)

e T ee) T EE) By | ()
f'(x) + i n
f(x) |Klesa roste roste roste Klesa

f(—3)—£—g je lokani minimum
6

f(3)—2—2— ey je lokani maximum

10 96— o (o x*)zl-x)-20)

(3—x2)4
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_ BAx —12x° ~18x° +4x® +36x° - 4x® _ 6x° +54x _  6x(9+x?)

_ (B-xf B (BxflE ek

[ e I T I e I T
) ' : -

f (x) konvexni konkavni konvexni konkavni
Inflexni bod je f(0)=0 .

Asymptoty bez smérnicejsou piimky  x =—J/3 a x =+/3 , nebot
3 3 3 3
=00 lim = —00 lim = o0 [im

lim , : ,
2 X o= 3+3_X2 X 3_3_X2 X 3+3_X2

x--3 3—X

= —00

Asymptotase smérnici jeptimka y=-x , nebot

2
A=lim 9 = jim X i =g
X koo Y xﬂtoog_x xﬂioo_zx

3 3 3
B:Iim(f(x)—Ax):Iim[ X 2+xj:IimX FIEXT im 220

X - *oo X — Foo!
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4. Vypocitgte
a) J‘x3e‘X dx metodou per partes

dx )
b I substituci x =t? ,pro t>0.
e i
Reeni:

a) J. x%e™ dx =

—X

u=3x> v =e*
u=6x v=-e*

3
u=x> v=e
, =-x’e" +I3x e dx = =

u'=3x> v=-e~*

u=6x VvV =e*

—X

=—x%e™ -3x%e* + j 6xe *dx =

u=6 v=-e

=-x%e™ -3x%e* -6xe* + jGe‘xdx ==-x%*-3x’e* -6xe* -6 +C

dx t+1-1 dt
b I - I _I dt—J'dt —t-Int+1+C=
) 2‘£+\/§) dx = 2tdt0‘ 201+t) t+1 t+1 t+4

:&—In(1+&)+c

V3
o dx -
5. Vypoéltejtej substituci x =tgt.
/ (1+ x? W1+ x2
Regeni:
X=tgt t=arctgx dt= dX2
3 1+x%) % 7
I o = x=1 t—E —J.L—J.costdt—
) 1+ x? W1+ x? ﬁ V1/1+tgzt 7
_ _ 4 4
X =+/3 - t=—
3
3-42

[smt]y —smE—si L
4 2

6. Vypocitegte lokani extrémy funkce f(x,y) =X?+y? —xy-2X+Yy .
ReZent:

fx(x,y)=2x—y—2 f, =2
fy(x,y):2y—x+1 f,=2
fy="1

2x -y-2=0

= 3y=0 L x=1
-X+2y+1=0
Stacionarni bod je bod [1,0] .
D =f,f, —f2 =22-(-1)*=3>0 tedy extrém nastane a f, =2>0,

takZe funkce f(x,y) mav bodg [1,0] viastni lok&ni minimum f (1,0) = -
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15.5.2005
N . . _Jx-1 W
1. Urceterovnice tecny anormay ke grafu funkce f(x) = vbode T=[1,7
Vx +1
Regent:
fm=0 , T=[0]
i(\/§+1)—(\/§—1)E)L
F1(x) = 2% T2k )=t
[Vx+1) 4
tecnat: :—x—% normdan: y=-4x+4
T . (cosx 1
2. Vypocitgtelimitu  lim| ——-=
x-o0\ sinX X
Regent:
. (cosx 1) _ . x[tosx-sinx _,. cosx—-xI[$inx—-cosx .. -x@nx
lim — -=—1=lim . =lim _ =lim— =
x-o0\gnx Xx) x-0  x[H8nX x-0  gnX+ X [Eosx x-0g9nX + X [Eosx
, —sinx — x [cosXx
=lim ——— =0
x-0 CcOSX + cos+ —X [$in X
3. Vysetrete prabeh funkce f(x) =— 1
X —
ReZeni:
D(f)=R-{-1,1}
Funkce jelicha
Muzeme uréit znameénko funkce:
interval | (-0,-1) | (-1,0) | (0,1) (1, 0)
f(x) - + - +
x%-1-2x> X% +1
f'(x)= =-
(x2 —1)2 (x2 —1)2
interval | (-o0,~1) | (-11) (1,00)
f'(x) - - -
f(x) klesa klesa klesa

£7(x) = - 2x(x2 —1)2

—4x(x2 +1)(x2 —1) _ 2x(x2 +3)

(x2 —1)4 B (x2 —1)3
interval (-w,-1) | (~20) (02 (1, 0)
£(x) : ¥ : +
f(x) konkévni | konvexni | konkavni | konvexni

f(0) =0 jeinflexni bod



Asymptoty bez smérnicejsou piimky x=-1 a x=1,

lim 5 = —o0 lim 5 =00
x--1"x“ -1 x--1"x° =1
lim 5 = —00 lim 5 =0
x-1 X =1 x-1" xc =1

Asymptota se smérnici jeprimka y=0 , nebot

lim —
Xoxo X =] xoxe 2X

Graf:
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4. Vypocitejte

a) J. x dnxdx uzitim metody per partes

b) JCOS de uzitim substituce sinx =t .

sin® x
Reeni:
u=x v=Inx 2 2 2
a) jx[ﬂnxdx: _xZ 1 :X—[ﬂnx—EJ.XdX—X—EI]nx—X—+C
us—- v=— 2 2 2 4
2 X
2 —sin? sinx =t —t?
b) cos® Xd —jcf)szxcosxdxzjllg#cosxdx: :J.l—ztdt:
sin? x sin“ x sin“ x cosx dx =dt t
=j—2dt—jdt:—3—t+c=——_1 —sinx+C
t t sinx
5. Vypocitete J.lf—Zde uZitim substituce e* =t .
e
0
ReSeni:
e =t edx =dt| ¢
I =x=0 t=1 |= dt :[arctgt]ez:arctgez—arctglzarctgez—E
1re> (=2 oo l1+t2 ! 4

6. Uzitim totaniho diferencidlu vhodné funkce dvou proménnych ve vhodném bodé
vypoditejte pribliznou hodnotu vyrazu /1,02° +1,97° .

ReSeni:
Volime f(x,y) =x3+y® | [xo,yo]z[LZ] dx =0,02 , dy=-0,03
S 0= =1
o2 X3 Hy? ’ \/_ 2
o 3y? _ 3@
f, = f,l2)=——-=2

ey 25

f(1,2) = V1+8 =3

df (1,2) = % [0,02 + 2 [{~0,03) = -0,05

1,02° +1,97° =3-0,06=295







