Pisemna prace MB103, FI MUNI, 31.1.2017

Priklad 1. (2b.) Na kiivce c(t) = (t2—2, —2t%+5, 2t—5) nejdéte takovy bod, Ze jim prochézejici te¢na je rovnob&Zna
s rovinou 9o: 3x +y — z = 0.

ReSeni. Chceme, aby tefna byla kola na normaélovy vektor roviny, tedy skalarni soudin s nim by nulovy. Resime
rovnici 3(2t) + 1(—4t) + 2 =0, t = 1, odpovidajici bod [—1, 3, —3]. a

Priklad 2. (5b.) Naleznéte globélni extrémy funkce f(x,y) = 2x+y na kfivce y?>+2y+z+1 = 0 (nejprve nacrtnéte
krivku v roviné, zejména jeji priseciky s osou x a y).
Reseni. Obrazek (1b). Pievedeni fce na fci jedné proménné (—2(y + 1) + y) a nalezeni kritického bodu [— 2, —3]
(2b), moZno téZ pfimo vyfeSenim soustavy (2,1) = k(1, 2y +2). Z vyjadfenni jako funkce jedné proménné (kvadraticka
se zapornym koeficientem u kvadratického ¢lenu) je zfejmé, Ze se jedna o globalni maximum a funkce nema globalni
minimum (moZno téz graficky) (2b). O

Priklad 3. (3b.) Urcete obsah ¢asti kruznice (x — 5)* + (y — 5)? = & lezici v prvnim kvadrantu.

ReSeni. Bez integrace je to polovina dané kruznice plus rovnoramenny pravothly trojuhelnik s odvésnami délek 1
(vrcholy [0, 0], [1,0], [0,1]). Celkem T + 3.

a

Piiklad 4. (5b.) Urcete distribuc¢ni funkci ndhodné veli¢iny X, udavajici stranu rovnostranného trojihelnika, je-li
jeho obsah rozlozen rovnomérné na intervalu [v/3,3].
Reseni. Oznacime-li Y nahodnou veli¢inu udavajici obsah trojihelnika, pak ¥ = 1V3X? (0.5b), tedy H (X) =
{2,2V/3]} (1b). Pak pro t z uvedeného intervalu plati Fx(t) = P[X < t] = P[3V3X? < 1V/3t?] = P[Y < 1/3t?] =

2D (9.5D) Celkem
0 prot <2
Fx(t) = 2208 prot e 2,293
1 pro t > 2\4/3

a

Priklad 5. (5b.) Pomoci Moivre-Laplaceovy véty a priloZené tabulky odhadnéte pravdépodobnost, Ze pri 19600
hodech (poctivou) minci padne néco mezi (véetné) 9730 a 9940 orly.



Standard Normal Distribution Table

Tz ] 00 ] OL ] 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 | .0010 | .0948 | .0987 | .1026 | .1064 | .1103 | .1141
0.3 | .1179 | 1217 | .1255 | .1293 | .1331 | .1368 | .1406 | .1443 | .1480 | .1517
0.4 | .1554 | 1501 | .1628 | .1664 | .1700 | .1736 | .1772 | .1808 | .1844 | .1879
0.5 | .1915 | 1950 | .1985 | .2019 | .2054 | .2088 | 2123 | .2157 | .2100 | .2224
0.6 | 2257 | 2201 | .2324 | .2357 | 2389 | .2422 | 2454 | 2486 | .2517 | 2549
0.7 | .2580 | 2611 | .2642 | .2673 | .2704 | .2734 | 2764 | 2794 | .2823 | .2852
0.8 | .2881 | 2910 | .2039 | .2967 | .2995 | .3023 | .3051 | .3078 | .3106 | .3133
0.9 | .3150 | 3186 | .3212 | .3238 | .3264 | .3280 | .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 | 3330
12 | .3849 | .3860 | .3888 | .3007 | .3925 | .3044 | .3962 | .3080 | .3997 | .4015
1.3 | 4032 | 4049 | .4066 | .4082 | .4009 | .4115 | 4131 | .4147 | 4162 | .4177
14 | 4102 | 4207 | 4222 | 4236 | 4251 | 4265 | 4279 | 4292 | .4306 | .4319
15 | 4332 | 4345 | 4357 | 4370 | 4382 | 4304 | 4406 | 4418 | .4429 | .4441
16 | 4452 | 4463 | 4474 | 4484 | 4495 | 4505 | 4515 | 4525 | 4535 | 4545
17 | 4554 | 4564 | 4573 | 4582 | 4501 | .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 | 4T78 | AT83 | 4788 | .4793 | .4798 | 4803 | .4808 | .4812 | .4817
21| 4821 | 4826 | 4830 | 4834 | .4833 | .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 | 4900 | .4911 | .4913 | .4916
24 | 4918 | 4920 | 4922 | 4925 | .4927 | 4929 | 4931 | .4932 | 4934 | .4936
2.5 | 4938 | 4940 | 4941 | 4943 | .4945 | 4946 | 4948 | 4940 | 4951 | .4952
2.6 | 4953 | 4955 | 4956 | 4957 | .4950 | 4960 | 4961 | .4962 | 4963 | .4964
2.7 | 4965 | 4966 | .A967 | 4968 | .4969 | .4970 | 4971 | .A972 | 4973 | .4974
2.8 | 4974 | 4975 | A9T6 | 4977 | 4977 | A9T8 | 4979 | 4979 | 4980 | .4981
2.9 | 4981 | 4982 | 4982 | 4983 | .4984 | .4984 | 4985 | .4985 | .4986 | .4986
3.0 | 4987 | 4987 | 4987 | 4988 | .49883 | .4980 | 4989 | .4980 | .4990 | .4990
31| 4990 | 4991 | 4991 | 4991 | 4992 | .4902 | 4992 | 4992 | .4993 | .4993
3.2 | 4993 | 4993 | 4994 | 4904 | .4904 | 4994 | 4994 | 4905 | 4995 | .4995
3.3 | 4995 | 4995 | .4995 | 4996 | .4996 | .4996 | 4996 | .4996 | .4996 | .4997
3.4 | 4997 | 4997 | 4907 | 4997 | .4907 | .4997 | 4997 | 4907 | 4997 | .4998
3.5 | 4998 | 4998 | 4998 | 4998 | .4998 | .4998 | 4998 | .4998 | .4998 | .4998

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

Reseni. Necht X udévéa pocet padlych orli. Pak X ~ Bi(19600,3), EX = 9800, 0 = y/1 - 19600 = 70, P[9730 <
X <9940] = P[—1 < 259800 < 2] = §(2) — (—1) = 0,8185 O



