Skupina A

P¥iklad 1.(2b.) Urcete Taylortiv polynom ¢tvrtého stupné funkce f(z,y) = x°y° sin(xy) + 2%y v bodé (0,0). (nejde
vysledek Fici bez pocitani?)

Reseni. Taylorav polynom souctu fukef je soucet Taylorovych polynomi jednotlivych séftanci. Déle je zfejmé Tay-
lortiv polynom funkce x%y° sin(zy) nulovy, Tayloriiv polynom libovolného mnohoélenu v nule je mnohoélen samotny.
Vysledkem je tedy xV. a

Piiklad 2. Je ddna diferencialni rovnice
" — 5y + 4y = 3222
Urcete
e redeni prislusné homogenni rovnice, (1b.)
e jeji obecné resent, (2 b.)

e jeji jediné reSeni y spliiujici podminky y(0) = y'(0) = 0.(2b.)

Regeni. 1et® — 8e? 4 822 + 20z + 21. O

Priklad 3.(3b.) Urcete obsah télesa leziciho nad osou x, které vznikne odstranénim piislusné éasti elipsy x% +2y% = 4
ze Ctverce o strané 4, se stfedem v pocatku souradnic a dvéma stranami rovnobéznymi s osou .

Reseni. 8 — /2. 0

Priklad 4.(5b.) Urcete distribu¢ni funkci ndhodné velic¢iny udévajici povrch krychle, méa-li jeji objem rovnomérné
rozdséleni pravdépodobnosti na intervalu [1, 8].

ReSeni. Dle zadani se hrana krychle pohybuje v rozmezi [1,2], tedy jeji povrch S (oznacme X nahodnou veli¢inu jej
udavajici), ktery lze spocitat z objemu V' (dan nahodnou veli¢inou Y') jako S = 6(3/V)?2, se pohybuje v rozmezi [6, 24].

Pro ¢ z tohoto intervalu je Fx(t) = P[X <] = P[6(/Y)? < t] = P[Y < (4)3] = =1 ((% )E — 1)

d

Ptiklad 5.(5b.) Biatlonista strili ve stoje na terd. Sestreli jej s pravdépodobnosi 70%. Kolik minimalné nabojii si musi
pripravit, aby s pravdépodobnosti (alespoii) 99% sestrelil pét teréi? Pri odhadu poctu pouZijte priloZenou tabulku.



Standard Normal Distribution Table

z .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 | .0000 | .0040 | .0080 | .0120 | .0160 | .0199 | .0239 | .0279 | .0319 | .0359
0.1 | .0398 | .0438 | .0478 | .0517 | .0557 | .0596 | .0636 | .0675 | .0714 | .0753
0.2 | .0793 | .0832 | .0871 | .0910 | .0948 | .0987 | .1026 | .1064 | .1103 | .1141
0.3 |.1179 | .1217 | .1255 | .1293 | .1331 | .1368 | .1406 | .1443 | .1480 | .1517
0.4 | .1554 | .1591 | .1628 | .1664 | .1700 | .1736 | .1772 | .1808 | .1844 | .1879
0.5 | .1915 | .1950 | .1985 | .2019 | .2054 | .2088 | .2123 | .2157 | .2190 | .2224
0.6 | .2257 | .2291 | .2324 | .2357 | .2389 | .2422 | .2454 | .2486 | .2517 | .2549
0.7 | .2580 | .2611 | .2642 | .2673 | .2704 | .2734 | .2764 | .2794 | .2823 | .2852
0.8 | .2881 | .2910 | .2939 | .2967 | .2995 | .3023 | .3051 | .3078 | .3106 | .3133
0.9 | .3159 | .3186 | .3212 | .3238 | .3264 | .3289 | .3315 | .3340 | .3365 | .3389
1.0 | .3413 | .3438 | .3461 | .3485 | .3508 | .3531 | .3554 | .3577 | .3599 | .3621
11| .3643 | .3665 | .3686 | .3708 | .3729 | .3749 | .3770 | .3790 | .3810 | .3830
12| .3849 | .3869 | .3888 | .3907 | .3925 | .3944 | .3962 | .3980 | .3997 | .4015
1.3 | 4032 | .4049 | .4066 | .4082 | .4099 | .4115 | .4131 | .4147 | 4162 | 4177
14| 4192 | 4207 | 4222 | 4236 | .4251 | .4265 | .4279 | .4292 | 4306 | .4319
15| 4332 | 4345 | 4357 | 4370 | 4382 | .4394 | 4406 | .4418 | 4429 | 4441
1.6 | 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | .4515 | .4525 | 4535 | .4545
1.7 | 4554 | 4564 | 4573 | .4582 | 4591 | .4599 | .4608 | .4616 | .4625 | .4633
1.8 | 4641 | 4649 | 4656 | .4664 | .4671 | .4678 | .4686 | .4693 | .4699 | .4706
19| 4713 | 4719 | 4726 | 4732 | 4738 | 4744 | 4750 | .4756 | 4761 | .4767
2.0 | 4772 | AT78 | A783 | 4788 | .4793 | .4798 | 4803 | .4808 | .4812 | .4817
2.1 | .4821 | .4826 | .4830 | .4834 | .4838 | .4842 | 4846 | .4850 | .4854 | .4857
2.2 | 4861 | .4864 | .4868 | .4871 | .4875 | .4878 | 4881 | .4884 | .4887 | .4890
2.3 | 4893 | .4896 | .4898 | .4901 | .4904 | .4906 | .4909 | .4911 | .4913 | .4916
2.4 | 4918 | 4920 | 4922 | 4925 | 4927 | 4929 | 4931 | .4932 | .4934 | .4936
2.5 | 4938 | 4940 | 4941 | 4943 | 4945 | 4946 | 4948 | 4949 | 4951 | .4952
2.6 | 4953 | .4955 | 4956 | .4957 | .4959 | .4960 | .4961 | .4962 | .4963 | .4964
2.7 | 4965 | .4966 | .4967 | .4968 | .4969 | .4970 | 4971 | 4972 | 4973 | 4974
2.8 | 4974 | 4975 | 4976 | 4977 | 4977 | 4978 | 4979 | .4979 | .4980 | .4981
2.9 | 4981 | 4982 | .4982 | 4983 | .4984 | .4984 | .4985 | .4985 | .4986 | .4986
3.0 | .4987 | .4987 | .4987 | .4988 | .4988 | .4989 | .4989 | .4989 | .4990 | .4990
3.1 | 4990 | .4991 | 4991 | 4991 | .4992 | .4992 | 4992 | .4992 | .4993 | .4993
3.2 | L4993 | 4993 | 4994 | 4994 | 4994 | 4994 | 4994 | 4995 | .4995 | .4995
3.3 | 14995 | 4995 | 4995 | .4996 | .4996 | .4996 | .4996 | .4996 | .4996 | .4997
3.4 | 4997 | 4997 | 4997 | 4997 | 4997 | .4997 | 4997 | .4997 | .4997 | .4998
35| .4998 | .4998 | .4998 | .4998 | .4998 | .4998 | .4998 | .4998 | .4998 | .4998

Gilles Cazelais. Typeset with IATEX on April 20, 2006.

ReSeni. Ozna¢me jako X nahodnou veli¢inu udavajici pocet zasahii biatlonisty p¥i n stielach. Potom X ~ Bi(n, %)

N X—"n 2 . TV 1o e « . o “e . - >
Veli¢ina Z = 10_ tak mé s rostoucim n piiblizné normalni rozdéleni. Toho vyuZijeme pfi formulaci naseho poza-

davku:

ol

X—llon 5—1—70n]

5V2In T {5v21n

Chceme tedy, aby nahodna veli¢ina Z s standardizovamym normalnim rozlozenim byla vétsi nez

0,99 < P[X > 5] = PJ

7
Soign
. Ev21n
5—1gn
1

podobnosti alesponn 99%, tedy Tt ®(0,01) = 2,33, coz po upravé a substituci ¢t = /n dava kvadratickou
10 n

s pravdé-

nerovnici

7t? — 2,33v/21t — 50 > 0,
tedy t > 3,54, n > 12,54, biatlonista si tedy musi pfipravit 13 naboji.



