Matematika 1
Vybér ze zkouskovych testi

Lukas Héjek
CVUT v Praze, FS — UTM

23. ledna 2021
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Pisemka B

9. zari 2019, var. 1
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Pisemka B1 Pisemka Al Pisemka A2 Pisemka A3
©®000000 0000000 0000000 o

Priklad 1 (¢ast 1/2)

1
W= 1 bazi V(Es)?

3
1
0
Je mozné vyjadrit 3= ) jako LK vekt. i, v, w?
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Pisemka B1 Pisemka Al Pisemka A2 Pisemka A3
©0®00000 0000000 0000000 o

Priklad 1 (¢ast 2/2)

2 3 1|1 2 3 1|1
11 0/0]~]l0 5 3|1 |~
2 0 —1/0 0 -3 —2|-1

23 1|1 100]1 x=1
05 3|1 |~[010]-1]|=y=-1
00 —1]-2 00 1|2 z=2

Pro linearné nezavislé vektory i, v, w existuje jednoznacna
linearni kombinace
a=u0—VvV-+2w
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Pisemka B1
000®0000

Pisemka A3

Priklad 2

Pisemka Al Pisemka A2
. 2n® —2(n+1)? .20 —=2(n* +2n+1)?
lim = |im =
n—-+o0o 3n—1 n—r+00 3n—1
—4n—2 .- -2 40 4
= m e = —
L 3—-0 3

im ————
n—+oo 3n—1 n—4o00 3 — -

b)
cos(2x) =1 8§ . —2sin(2x) 0 0
' —3ex -3

lim ———— = |
1—e3  IHn>0
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Pisemka B1
0000®000

Priklad 3

Pisemka Al
0000000

f—/3x =2 —2x

a) f'(x) =5 33x—2
b) t: y = f(x0) + f'(x0)(x — x0),
fxo)=f(2)=v3-2—-2-2.2=
F(2) = 3 —2= -3
ty=-2—2(x—2)
ny=-2+2(x-2)
o f(1,8)~—2—-2(1,8-2)=-8-2

Pisemka A2
0000000

Pisemka A3
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Pisemka B1 Pisemka Al Pisemka A2 Pisemka A3
00000e00 0000000 0000000 o

Priklad 4

X
f =
x?+4
9 D) = B () = Skt =t
b) f'(x)=0& x =42

f'(x) >0« x € (—2,2) (t. f roste na (—2,2))
f'(x) < 0 < x(—00, —2) U (2,400) (tj. f klesa na
(—OO,—2> a <2’+OO)) 1

Lok. minimum f(—2) = —1, lok. maximum f(2) = 1

. . x 1 1 1 1
&) limyopoo F(X) = limxstos 507 = 735070 = 200 = 0
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Pisemka B1 Pisemka Al Pisemka A2 Pisemka A3
0000000 0000000 0000000 o

Priklad 5

a) dle [ u(x)V/(x)dx = u(x)v(x) — [ /(x)v(x)dx:

/(2X — 1)e*dx =2 L= (2x — 1)e* — /2 ce¥dx =

u'=2,v=eX

=(2x —1)e* =2+ C, C € R, x € (—00,+0)

b)

. t=cos x
cos* x sinx —= — [ t*dt =
dt=—sin x

t° cos® x
:_§+C: —

+C, CeR, x € (—o0,+0)
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Pisemka B1 Pisemka Al Pisemka A2 Pisemka A3
0000000e 0000000 0000000 o

Priklad 6

a)
11

1 1
/\/;dx:/xédx: XT Ig
0 0 2 é
2
1

1 2 T 212 7
P:/\/}dx—l—/(2—x)dx:§+ 2x——} =5
0 i =

V:w(/olxdx+/12(2—x)2dx> -

() e

NIWw

b)
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Pisemka B1

Pisemka Al
00000000

Pisemka A2
®000000

Pisemka A3
0000000

Pisemka A

17. ledna 2019, var. 1
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Pisemka B1 Pisemka Al Pisemka A2
00000000 ©®00000

Priklad 2 (¢ast 1/2)

Pisemka A3
0000000 o

a) definice. .., vlastnost: M je singularni, tj. det M =0,
plyne z det(M — AE) = 0, protoze
det(M —0E) =detM =0
b)
1-X -1 2
det(A—XE)=| -1 1—-X =2 |=
-2 -2 —T7—=A

=1 =N (=7T—=N+4—4+41-))—(-7-1))
=(-7=2)[1 =2 =1 =(-7T-N)(N\ =21 =0

M==T2=0X=2

11/24



Pisemka B1 Pisemka Al Pisemka A2 Pisemka A3
00000000 ©0®0000 0000000 o

Priklad 2 (¢ast 2/2)

51 11 f; 1 -1 2
0 -4 -3

—2 -2 -7

9] A =0

U1—U2+2U3:O

—4U2 — 3U3 =0
us=p,peC
_u
- 3
u=1|—-3|ppeC
1

12 /24
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Priklad 3
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Priklad 4
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Priklad 5
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Priklad 6

t
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Pisemka B1

Pisemka Al
00000000

Pisemka A2
0000000

Pisemka A3
®000000

Pisemka A

31. ledna 2019, var. 1

17/24



Pisemka B1 Pisemka Al Pisemka A2 Pisemka A3
00000000 0000000 0®00000 o

Priklad 1

p 2 2
0 1 1| =2p—4+4—p(p+2)=—p
-2 p+2 2
b) p#0

p p+1 2

0 p 1=20"-2(p+1)+4p—p*>=p°+2p—2

-2 p 2

y:_P2+p22p*2

¢) Kazdé prohozeni dvojic radki/sloupcii obraci znaménko
determinantu.

d A-Al=FE=det(A-A ) =detE=1=
detA-det Al =1=detAl =1/detA
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Pisemka B1 Pisemka Al Pisemka A2 Pisemka A3
00000000 0000000 ©00®0000 o

Priklad 2 (¢ast 1/2)
b)

1 1
6 5
3 10

= 40+4-13460—5-13—40—-48 = 12—-13 = -1

[a—y
[a—y
0 H =

det A= —1+# 0= A1 existuje

0 -2 1
Al=|-4 5 -2
5 -3 1
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Pisemka B1 Pisemka Al Pisemka A2 Pisemka A3
00000000 0000000 000®000 o

Priklad 2 (¢ast 2/2)

X-A=B
X-A-Al=B.-A"1
X=B-A"'
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00000000 0000000 0000®00 o

Priklad 3
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Pisemka A3

Pisemka A2
o

Pisemka Al
00000®0

Pisemka B1
0000000

00000000

Priklad 5

1 A
g/~ e
Q ) f Xi%_ /il
= ~§/£;+C= éf{z&zi’y 4
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Priklad 6




Pisemka B1
00000000

Pisemka A

14. Unora 2019, var. 1

Pisemka Al
0000000

Pisemka A2
0000000

Pisemka A3
L]
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