MWHUCTEPCTBO HA OBPA30OBAHUETO, MITAOEXXTA U HAYKATA
Onumnuaga no ¢msunka, HaumoHaneH kpbr, NneseH, 2 man 2010 .
Tema 3a 10-12 knac
PeweHus Ha 3apgauuTe

3agaua 1. [Magam KocMuYecKu Kopad

a) llpmemame Oe3kpaiiHO oOTHajeyeHa OT IUIAHETaTa TOYKA KaTO HYJIEBO HHUBO 3a
NOTEHIMAIHAaTa eHeprus Ha Kkopaba. IloHexke HauyangHata CKOpPOCT Ha Kopaba € Hyla H
HAYaJHOTO MY Da3CTOSIHHE JO IUIaHeTaTa € MHOTO TOJIIMO, MOXKEM Ja IIPUEMEM, Y€ B
HavanoTo Ha maxanero E , ~0;  E,, =0. CinenoBarenno nbianara eneprus Ha kopaba e

E=E, +E,=0

Ot 3aKkoHa 3a 3aI1a3BaHe Ha CHEprusTa 1o BpeMeE Ha CBO6OI[HOTO nagaHe uMaMe:

2
mov,  yMm 0, [0,51]
2 R+H
OTKBJETO: v, = ZY—M . [0,5 1]
(R+H)

6) CxopoctTa Ha Kopaba cies MpuaaBaHe Ha JTOMbIHUTEIHA CKOPOCT €:
_ 2 2
v=4/U; +0; ,

2
mo®  yMm _ mo;

2 R+H 2
MuHumanHa € Ta3u CKOpOCT 71, NpPH KOATO TpaeKTopusTta Ha Kopaba ce jgomupa 1o
MOBBPXHOCTTA HA IMJaHeTaTa. Heka KkopaObT JocTUTa MIaHeTaTa ChC CKOPOCT v2. OT 3aKOHA Ha
3ama3BaHe Ha CHEprusitTa uMaMe:

a ITbJIHATA MY CHCPIU::

[0,5 1]

mo; yMm _ mo;

1 05T
@ R [0.51]
Ot 3akoHa 3a 3arMma3BaHe Ha MOMEHTA Ha UMITyJICa ToTydaBame:

(2) mv,R=mv, (R+H) [11]

Ot ypaBHenusTa (1) u (2) Hamupame:

o = |—2MR__ [11]
(2R+H)H

B) Crnienn puaBaHe Ha JIOMBJIHUTEIHA CKOPOCT IIbJTHATA CHEPrusi Ha Kopala € MOJI0KUTEITHA.
CrnieioBaTeIHO TpaeKTOPHsITAa Ha Kopaba € xumnepooda. [11]
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3amaua 2. XulaIWJIHUK

a) lI3MeHeHueTo Ha eHTPONHUSITA Ha ITBPBOTO TSIIO MPU OXJIAKIAHETO MY €

:
cdT  ui T u
Asl=f” e B D
T T TO Tl TO
a IBMCHCHHCTO HaA eHTpOHI/IHTa Ha BTOPOTO TAJIO IIPpH HarpHBaHeTO My €
T.
cdT mr T, mr
ASZ=IM PRLLLIES Ml SPLLLES D
T T TZ Tl TZ

Tyk p e macara Ha enud Mol Boa, a M e Macara Ha napara. T'hif Kato o0IIaTa eHTPOIHS Ha
TeaTa He CE U3MEHsI, UMaMe

AS,+AS, =0, 0,5T.)

m = ﬁ{% —cT,In T_I‘EEZ} ~ 2,089, 05T)

0 1
kaTo e oryereHo T, =273 K, T, =300K, T, =373 K, £=18,09.

6) XJ'IaI[I/IJIHI/IK"I)T OTHEMaA OT IIbPBOTO TAJIIO KOJIMYCCTBO TOILIMHA

Q = pc(T, = To)+ i, 0,51)
a BTOPOTO TSUIO MOJIy4YaBa KOJIWYECTBO TOILIIMHA

Q, =uc(T,=T)+mr. 0,51)
PabotraTa, n3BBpIlICHA OT XJIAUITHUKA € ar€r)

A=Q,—Q = (T, +T,—2T,)+mr — uid ~ 218 kJ
3anaua 3. 3azemsBane.

a) Heka eaHoTo kb100 Ja MMa eleKTpUYEH 3apsn J, a APYroro Ja uma 3apsa —d.
[ToreHnuansT (p(r) B TOYKa Ha Pa3CTOSHHE I OT IbPBOTO KbJI0O 11e Obe
- L-2r
9, -4 al-2) e
dreeyr  Ameg,(L—1) Ameg,r(L—r)
Hanpexenuero U mMexty nBeTe Kbi0a e Obae

(L-2a) (L-2(L-a)) 2(L-2a)
U =gla)-plL-a)= 47?ggoa(L “a) 47[58?(L “a)L-(L-a) 42880a(|_ o) 1T
29
4drsg,a

o(r)=p,+p., =

Ipu L >>a, U ~

[0,5 1.]. CnenoBarenno kamanuteTsbT C MEKAY IBETE MPOBOISIIN

kbibae C = g =2rnegya [0,51.]

6) Ha MOBBPXHOCTTAa Ha HIBPBOTO KBJIOO MHTCH3UTCTHT Ha CJICKTPUYHOTO IIOJIC €

(HeoTuMTalKM €J. TOoJie Ha APYroTo Kbibo) E = g > [0,5 1.]. IlnbTHOCTTA HA TOKA €
4dreg,a
. I . I E q U
= > . OT 3akona Ha OM crenBa | = s =—= > = [1 1.]. CnenoBatenHo
4ra dma® p plreg@a”  2pa

U= P |, otkbrero R = P [0,5T.]
27a 27a

B) OT MOJTyYEHUS PE3yJITaT 3a ChIPOTUBIEHHETO R Ha 3eMsTa cieBa, 4e TO He 3aBHCH
ot pascrosiaueto L [0,5 T.].

N



3anauya 4. Un u SIH — XapMOHUS HA MPOTUBONOJIOKHUTE

a) [IppBaTa BbIHA € MOHOXpOMaTHYHA. CBIIIACHO IBOMCTBEHATa MPUPOIA HA
CBETJIMHATA HA Ta3M BBJIHA CHOTBETCTBAT (DOTOHM C SHEPTHS

E= hv:h—(0 .................................................................................. 0,5 mouxu
271

E=8.1020 00,5 EV...oioooeeeeeeeeeeeeeeeeeeeeeeereeeeeereeeereereee e e . 0,5 mouku

Twit kato E < A, dpotoedekt HAMa 1a ce HAOTIOAABA..................... 0,5 mouku

BeposiTHOCTTa €JIEKTPOH J1a IOT'bJIHE €HOBPEMEHHO HSKOJKO ()OTOHA M TaKa Ja ce
npean3BuKa GoroedekT e npeHeOpeKMMo MajKa. 3aToBa UepBeHaTa rpaHuia Ha ¢poroedekra
HE 3aBHCH OT HHTCH3UTETAa (aMIuiuTyaaTa Eo) Ha majgamniara cBeTIIMHHA BhJIHA

(PoToedexT, npean3BUKaH OT €IHOBPEMEHHO MOTITbINAHE Ha JBa WK 1oBeye (hOTOHa,
¢ Ha0JIro1aBaH caMo IIpY O0TbYBAHE HA METAIH C JIa3ePHU UMITYJICH ChC CBPHXBUCOK
WHTEH3UTET. )

6) C momMoIira Ha TPUTOHOMETPUYHOTO THIKACSCTBO

sino CosP = %[Sin (OL + [3) +sin (oc - B)] Ipe/ICTaBsIME BTOpaTa BbJIHA BbB BH/IA:

E = E,(1+cos4nt)sinot = E, sinwt + E, cos 4wt sin mt

. E, . E . 1 mouka
= E,sinot +7°sm5wt—?°sm 3wt.

BI/DKIlaMe, 4C Ta3u CJICKTPOMArHuTHA BbJIHA € CYIICPIO3ULIUA OT TPU MOHOXPOMATUYHU
BBJIHU C CHCPI'UsA Ha (1)OTOHI/ITeZ

E=hL 056V E,=h>C—15eV u E,=h>2=2,5¢cV ......1 mouxa
21 21 21

doroedekT 11e nmpean3BUKaT camo GoToHuTe ¢ eHeprus Ez > A.
MakcuManHata KHHETHYHA eHeprus Ha (pOTOeNEKTPOHUTE €
E, =E,—A=0,7€V oo 1 mouku
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