Uloha 1: Aka kapacitu mé diskovy kondenzétor s plochou 100x100 nm? a vzdialenostou
elektréd 10 nm. AKky naboj je na elektrédach takéhoto kondenzatora pri napati 1 V.
(v C a pocte elementarnych nabojov)?

S=10"nm?= 10" m?
d=10nm=10"m
e=4

g0 = 8,854188.10% Fm™*
e=1,602177.10°C

Q=C.U
C=¢.g.S/d Q =3,5416752.10%° . 1
C=4.8,854188.10"%.10% /107 Q = 3,5416752.10° C
C =3,54167.10° F

x=Q/e

X = 3,5416752.10%° / 1,602177.10™*°

X =2211

Uloha 2: Aky musi byt odpor v RC obvode s kapacitou C = 0,1 pF, aby jeho &asova
konstanta bola 10 ns? Aky prad tecie tymto obvodom na zaciatku nabijania?

C=01pF=10"F

t=10ns=10%s

R=t/C I=U/R.eYR:C
R=10%/10"® akt=0
R=10°0=100ka I=U/R

Uloha 3: Popiste datovanie izotopu uhlika C14.

Za pbsobenia kozmického Ziarenia, vznika v atmosfére naSej planéty izotop uhlika C14. Ten
je pohlcovany rastlinami a vd’aka potravinovému retazcu sa dostava aj k inym Zivoc¢ichom.
Ked' tieto organizmy zahynu, C14 sa d’alej nehromadi a podlieha rozpadu na stabilnejsi izotop
C12.

Urcovanie veku pomocou uhlikovej metody
Ny=No.e ™!

t=1In(Ny.e*/ Nop)
kde N; je su¢asny pocet atbmov a Ny je predpokladany pocet atomov na zaciatku rozpadu.
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Uloha 4: Odhadnite poget atdmov uhlika, vodika, kyslika, dusika v 'udskom tele a vyjadrite
relativne vzhl'adom k poc¢tu atdbmov vodika.

Ak zoberieme ¢loveka s hmotnost'ou 70 kg, jeho telo obsahuje 7 kg vodika, 43 kg kyslika, 16

kg uhlika, 1,8 kg dusika a 1 kg vapnika.

m.— celkova hmotnost’ ¢loveka
m, — relativna atdbmova hmotnost’ prvku
m, = 1,660 539 x 10" kg

Prvok  Hmotnost' [kg]  Pocet atbmov N/ Ny
Vodik 7 4,182540669 . 107’ 1

Uhlik 16 8,022646378 .10  0,1618
Kyslik 43 1,618607589 . 107" 0,38699
Dusik 1,8 7,739510455 .10 0,0185
Vapnik 1 1,50269476 . 10%® 0,0359

Uloha 5: Z hmotnosti atému C a mriezkovej konstanty spogitajte hustotu diamantu (v gm™).

me=N.M,/N;=210%g

Vep — Objem vypocitany vd’aka mrieZkovej konstante

a=0,35668 nm = 0,35668.10" cm

Ve, = (0,35668.107)°
Ve = 4,53771.10% m®

pc=(mc.8) / Vep

pe=(2.10%° . 8)/4,53771.10%
pe=1,6.10%/4,53771.10%
pe=3,5261 gm™

Uloha 6: Vypogitajte objem, ktory bude zaberat’ jedna molekula plynu, ktory ma tlak 107°Pa,

pri teplotach 0 °C a 100 °C.

N=1
p=10"Pa

k= 8,314 J.mol™
T.=273,15K
T,=373,15K

Vi=N. k. T]_/ p
V;=1.8,314.273,15/1,01325.10°
Vi=2.24.108m?

Vo=N. k. T, / p
V,=1.8,314.373.15/1,01325 x 10°
V,=3,06.10 m®
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Uloha 8: Aku pracu treba vynalozit' k presunu 100 000 elektrénov cez potencialovy rozdiel
1 V? AKy je potrebny vykon k realizacii 1 000 000 takychto presunov s frekvenciou
1 GHz (X)?

U=1V
f=10°Hz
Q.=1,6021.10"°C

Q=Q..10° t,=1/f
Q=1,6021.10"C t,=10°%s

W=U.Q X=W/t
W=1.16021.10" X =1,6021.10% /103
W =1,6021.10"J X =1,6021.10wW

Uloha 9: Aké je frekvencia, kruhové frekvencia a vakuova vinova dizka maxima Ziarenia
¢ierneho telesa s teplotou 2,73 K, 300 K a 6000 K?

T1=2,73K
T,=300K
Ts = 6000 K
¢ =2,997924.10° ms™
b = 0,00289 mK
A=b/T, f=3,11203.10"% Hz
A =0,00289 /2,73
A =1,05860.10°m o=2.7n.f

o=2.3,14159 . 3,11203.10"®
f=c/a o = 1,95534.10* rad.s*
f=2,997924.10% / 1,05860.10°
f=2,83197.10" Hz

A=b/ T3
0o=2.n.f A =0,00289 / 6000
o=2.3,14159 . 2,83197.10"* A =4,81667.10" m
o =1,779377.10%rad.s™

f=c/A

f=2,997924.108 / 4,81667.10”
A=b/T, f = 6,22405.10* Hz
A =0,00289 / 300
A =9,63333.10%m o=2.7n.f

»=2.3,14159 . 6,22405.10"
f=c/A o = 3,91068.10" rad.s™

f=2,997924.10%/ 9,63333.10°°
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Uloha 10: Vypogitajte Comptonovu vinovi dizku proténu atému C molekuly Ceo

priemerného Studenta informatiky.

¢ =2,997924.108 ms™
h =6,626075.10%* J.s
m, = 1,672623.10°% kg
m, = 1,66053.10%" kg
ms = 75 kg

Ap=h/(m,.c)

Ap = 6,626075.10* / (1,672623.10%" . 2,997924.10%)

Ap = 1,321410228.10"° m

m¢ = 1,66053.10%" . 12
me = 1,992636.10° kg

Ac60:60.h/(mc.c)

Acso = 60 . 6,626075.10%* / (1,992636.10%° . 2,997924.10°)

Acgo = 6,109194624.10% m

As=h/(ms.c)

As = 6,626075.10%* / (75 kg . 2,997924.10°)

As = 2,94696.10* m

Uloha 11: Aka4 je de Broglieho vinova dizka elektronu a neutronu pohybujcich sa

rychlostou 1, 10* a 10 ms™?

me = 9,109390.10! kg
my, = 1,674929.10° kg
vi=1ms?

v, = 10* m.s™

vs =108 m.s?

he=h/(Mme.Vy)
de = 6,626075.102*/9,109390.10% . 1
Ae = 0,727389539.10° m

A=h/(mg.vy)
An = 6,626075.10% / 1,674929.10%7 . 1
An = 3,95603336.107" m

;\,e:h/(me.vz)
L = 6,626075.10°34/9,109390.10°% . 10*
. =0,727389539.10'm

AM=h/(mg.vy)
An = 6,626075.10°* / 1,674929.10% . 10*
An = 3,95603336.10 1 m

Xe:h/(me.v3)
A = 6,626075.10°3%/9,109390.10°% . 108
he = 0,727389539.10 " m

Xn:h/(mn.V?,)
A = 6,626075.10%* / 1,674929.10% . 108
A = 3,95603336.10° m
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Uloha 12: Aka musi byt vzdialenost’ $trbin v dvoj Strbinovom experimente s elektronmi
o energii 100 eV, aby odstup susednych extrémov intenzity na tienitku
vzdialenom 10 cm bol 1 mm?

Ex = 100 eV = 1,60256.10" J
s=1mm=10%m
d=10cm=10"m

me = 9,109390.10*! kg

h = 6,626075.103J.s

V2 =2 Ex/me
v2=2.1,60256.101"/9,109390.10%
v2 = 3,51848.108° m?.s

v = 5931677 m.s™

Ae=h/(me.V)
e = 6,626075.10>*/ (9,109390.10% . 5931677)
he =1,22628.10"m

b=k.A/sin (arctg (s/d))
b=k.\A/sin(s/d)

b =1,22628.10"° / sin (10°%/ 10}
b =1,22628.10"°/1,74533.10"

b =7,02606.10" m
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