MB102 Matematika II
pisemky

pisemka 1

1. Najdéte polynom, pro ktery plati P(1) = 6, P(2) = 1, P'(-1) = 5.

P(x) = ax® + bx +c P'(x) = 2ax + b
6=a+b+c 5=-2a+b
l1=4a+2b+c
11 16 1 1 1 6 11 1 6) ¢c=7
42 11|=0 -2 -3-23|=|0 2 3 23] P=1 i
2105 (o 3 2 17/ lo 0 -5-35] @=2 fX) = —2x" +x+7
2. Rozlozte na parcialni zlomky 4x
] x3 -x2+3x-3
4x 4x A Bx +C 2
= = + /Ox -1)x° +3
X2 -x2+3x-3  (x-1)x?+3] x-1 x2+3 1 )( )
x? =x2 +3x -3 = Alx2 +3)+ [Bx + C)x - 1)
x3-x?+3x-3=Ax* +3A+Bx* -Bx+Cx -C
x2:0=A+B - A=-B
X: 4=-B+C
k: 0=3A-C
4=-B+C
0=-38-C 4x _ 1 -x+3
4=-48 .B=-1=>A=1C=3 x> -x*+3x-3 x-1 x*+3

3. Vypoctete limity:

a) Iim(M—sz o = oo] = lim Vax? +7x - 2X Dx/4x2 +7X +2X _ . 4x® +7x - 4x°

=1lim

X=e e 1 VAXZ +7x +2x X7 4x% + 7x + 2X
L 7x o] . 7 7
= lim = |—| = lim = =

00

7
=7 J4x? + 7x + 2x e JA+Z 42 242 4

2x -1
b) im——— = m —prollmltu zpravaizleva| = ©
x-2 x2 —4x+4 2 =
4. Zderivujte:
a) _nx2—3
y x> +3
L1 E2x[(x2+3)—(x2—3)[]2x_x2+352x3+6x—2x3+6x_ 12x _12x
Y =3 2 2 T2 2 2 T2 2 T4
x“ -3 (x° +3) x“ -3 (x© +3) (x*=3)(x*+3) x"-9
x? +3

b) y=9x0n2x = (xl:ln2x)

3
y’=%(an2x)"Z E{an2x+xD2LXDZ]= In2x+1

4 if/(x On 2x)’

5. Najdéte rovnici tecny ke grafu funkce y = x.In(x - 2) v bodé A = [3, ?].
A =[3,0]

, 1 tiyskkrq  tiy=3x-9
f(X)—an(X_Z)‘FXDm y=3X+C|
0=30B+q

kK=Ff(3)=0+30F =3
1 q=-9



pisemka 2

I. VysSetiete pribéh funkce y = 2X .
x“+1
1) D(f)=R 2) Kladna, zaporna
— 2 ~
f(-x) = ———— = -~—>— = lich4 funkce X+ 1. vzdy >0
(-x)? +1 x2 +1 « _ +
°
y - +
3) Rostouci, klesajici, extrémy 4) Konvexni, konkavni, inflexni body
LoXPH1-xx _ 1-x2 (=X)L +X) . - —2x X +1)° - (1 -x7) R(x? +1)2X _
(XZ + 1)2 (XZ + 1)2 (XZ + 1)2 (XZ + 1)4
= 2x(X% +1) - (1 -x%)4x _ -2x3 -2x - 4x + 4x3
1-x + + - (x% +1)3 (x? +1)3
1+x ~ “ + pe + C2x3 -6x _ 2x(x2 -3) _ 2x(x - /3)(x +/3)
, =1 1 (XZ + 1)3 (XZ + 1)3 (XZ + 1)3
y - + -
Nomin /A max N
2X - - + +
X +/3 - + + +
x-3 - . - -
7 : &

y" - + - +

n inf O inf n inf O
5) Asymptoty

BS ... neexistuji

X
ss a=lim 1) = jim X +1 = im 1 -1} - g
X—o X Xoo X xoto X< +1 oo = asymptota SS pro to jey =0
. . X oofLP- 1 1
- | f - = | =|—I = | — ==l =
b = lim [f(x) - ax] = lim = — = |~} = lim = =~} =0
[ S :
B el
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-F
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I1. Zintegrujte

=x° =2 u=2x u =2
a) [(x*+5)erdx =~ tsou = +5)e" - [2xerdx = =

V' =e* v =¢e* v =e¥ v=¢*

=(x? +5)e* - (erx - J'Zexdx) =(x? +5)e* —-2xe* +2e* +c=e¥(x* -2x+7)+cC

t=1+Inx
3 1 3 3 } t 1
b) | —————dx=|-——————dx = =|=dt=|3t"%dt=3—+c=-=+cC=
)-[x(1+lnx)4 X @i & T lat = L ax Jadt=] 37¢TTE e
X

R S
(1 +Inx)®




pisemka 3

l'j x2 -7x -34

3 > dx = |roz|ozime na parcialni zlomky| =
x? +5x° +7x-13

>-7x-34  _ x? —7x - 34 __A , Bx+C
x3 +5x% +7x-13 (x-1)(x2+6x+13) x-1 x?+6x+13
X% =7x =34 = A(X® +6x +13) + (Bx + C)(x - 1)
X% =7x =34 = A(x? +6x +13) +B(x? - x) +C(x - 1)
x>: 1=A+B
x: -7=6A-B+Ct=A=-2, B=3, C=8
k: -34=13A-C

- 2(2x+6)-1
:I( Z 23X+8 jdxz—ZIn|x—1|+j2§—)dx
Xx-1 x*+6x+13 X- +6x+13

JOx -1)(x% +6x -13)

X% +6x +13 (x+3)% +4

= —2In|x—1|+§j£dx—j;dx:—2In|x—1|+%|n‘x2 +6x+13‘—%j(;dx:

— x+3

N

=|dt =1dx = -2Injx - 1| + 3In(x* + 6x +13)—%jﬁdt =-2Inx -1| + 3In(x* + 6x +13) - L arctgt + ¢ =
2dt = dx

==2Inx -1/ + 3In(x* +6x +13) - LarctgX:3 + ¢

2. Vypoctéte obsah plochy ohranié¢ené kiivkami y = -x2 +4, y =2x +1.
-x?+4=2x+1
x> +2x-3=0
x=-3 x=1
b , S= “(x +4) - (2x+1)]dx_J'(x —2x +3)dx =
-3
sfe i, = (—%—1+3)—(9—9—9)=
=5+9= ﬁ
3. Vypoctéte objem télesa vzniklého rotaci funkce y = 3x+vInx kolem osy x v intervalu <1,3> .

3 2 _ 3
= u=3x
V=nj9lenxdx= u'=9x

=lnx u=1 - n{[‘D’XB Inx]f —j3xzdx} = n[3x3 Inx - x3]f =

= [(81In3-27) - (3In1-1)] = n(81In3 - 26)

4. Vypoctéte délku kiivky x =1t?, y =1t> pro tO <0,\/§> .

3 s=1+t° 4 4
r_ t=0-s=1 1 374
x'=t L—j t +t*dt = [tJ1+t2dt = |ds = 2tdt 3 =I\/§%ds=%jsids=%[gsg} =
yr:tZ 0 1dS—tdt t=4J3 - s=4 1 1 1

=3fsvsf =38-1=2

5. Vypoététe primér funkce f(x) = x* na intervalu (-2,4).

4
a4
VL2400 = iy [Pax = 1[5 ] = 164 -4 = 10
-2



pisemka 4

00
v v e x 3n
1. Urcete soucet rady -
n=1
—34649 412 +30-1) 3
(1) Sp=3tgtg it /5
1 = 34649 3(n-1) 4 3n
(2) > Sn i Ty PP ot
lc =343:3.23 3 _.3
(1)-(2) 3sn=5+3+3+7" +;—2nrﬂ1 /2
- 34343 3 _3n
Sn_3+i+2+§+ +2n_1 >
L.P.
= = +3+i+i+ +-3 _3ny=34343 434 - 3n — = =6-0=
s= J]'Tos I|m(3 atettoa 2n) 3+5+5+3 J]'Toz" || || 1% rI1||;r0102n|2 6-0=6
1
2. Uréete soucdet Fady Z - .
\/_ n+1
:L-L)-} A 1|4 L -1 +(1 _L)+%__1 ): -1
Sn (\/I V2 («/5 x/§) (f f) n-1 Vn n VYn+1 1 Vn+1
= |i = |i —;): -0=
s J]'EUOS” rlll'r:o(l N 1-0=1

3. Rozhodnéte o konvergenci ¢i divergenci nasledujicich Fad

[(n+1)1] 2
(n')z am _ n+l  _ | n ((n+1)n 2 _
)z lim % = lim o3 _n||5130n+1 n! n"f‘ln (n+1) I|mn(n+1)-oo:>radaD
n
by S( -1 im 4, = | n-1)" _ . n-t Pimlol g da K
imYa, =lim?7 = lim =2 = imz=2< rada
)§(3n+2J n- o n n- o (3n+2j n_,oo3n+2 00 n_.oo3 3 =
~n-1 (1 1 1 1 1 1 . Y
= _ - — <= — konverguje = rada K
- n5 r;(n4 nSj n4 nS 4 ; 4
4. Dokazte, ze Fada Z% konverguje.
n=2
{In%n} je nerostouci posloupnost 4
1 = fada K
In?n
i 1 1= VvV
im 2, = im = =0

5. Rozhodnéte, zda Fada % konverguje absolutné, relativné nebo nekonverguje.

n=2
{nw } je nerostouci posloupnost 4
5->0 proOn=2 v = rada %
n n=2
lim a, || || 0 4
n - oo
L3
nih3n
n=2
T t=lnx  x=2-t=In2 _ S
[—l—dx= : --1fak, =-1b-oh) s = Dk
x 0n3 x dt=ldx x=o - t=o0 |2 tin2 2 S e A
2 n =

K absolutné.



