TAKMUWYEIBE 13 ®PU3NKE YUYEHUKA CPEOIBUX IITKOJIA

@ IITKOJICKA 2017/18. TOZANTHA
pymitBo dbusuuapa Cpbuje u MuHucrapcTBo rmpocsere, HayKe
U TexXHoJIomKor pa3Boja Peny6anke Cpbuje AP2>KABHUN HUBO
II pas3pen PEINTEIHA BAJJATAKA —- BOSOHCKA KATEI'OPUJA 22.03.2018.

1. (a) 3a ammjaGarcku mporec mamo 11 = To(p1 /po) 7~ D/7 = 278.4K [3 m .

(6) T'ycruna ce mo 33JaTKy mOHAIIa Kao p1 = po — Khy vae je K KOHCTaHTa MPOMOPIUOHATHOCTH KOjy HE 3HAMO. Asn
3HAMO jeJIHAYMHE CTama 3a 0be Bucune: pg = poRTy/M, p1 = (po— Kh1)RTy /M @ 7 jeJHAYUHY 33 aepPOCTATHIKI

NPHUTHCAK pg — p1 = pgh @, rae je p = (po + p1)/2 = po — Kh1/2 cpenmwa rycruna usmehy re ase sucuue (360r
JIMHEAPHOCTH TO je MpocTo apuTMmernuka cpemuna). Cama moxkemo enumunucata K u M Koje He 3HAMO W JOOUTH

hi = 2(po — p1)/pog(1 + Top1 /Tipo) = 1505m [4 1

(B) Temmeparypa ce Mema 360r annjabaTcKOT CTpyjama u 300T KoHIeH3aImje kuie. Amnmjabarcko crpyjame naje Ty =
Ty (pa/pr) =D/ @ a 3a KOHIEH3alHjy KUIe U 3arpeBarbe Badjayxa Baxu Amr = cpmAT . Ceeyky1HO
Ty = Ty + AT = Ti(p2/p1) "D/ + Ar/e, = 263.86K + 1.12K = 264.98K [1 i Wsmehy M2 u M3 orer mvanmo
camo aamjabarcko crpyjame, ma je Ty = Th(po/p2) Y ~1/7 = 299.8K @ IIpumernmo ma je xopekuuja Ar/c, Maza
(mecerak myra Mama 0]l aaujabaTcKe IIPOMEHE), A CE 3aTO MOXKE JI0JATH Ha aaujabarcky BpeaHoct Ty. Y cynpoTHOM
MIPOIIEC YOIIIIITe He OM MOTJIM CMATPATHA HU MPUOIMKHO aaujabaTCKIM.

(r) U3 ykynne mace Ba3zjiyxa 10 jeJHOM METPY KBAJPATHOM U3JIy4H C€ 7'M KUIIe, OJHOCHO Mg/t N0 jeluHUuIy Bpe-
mena, na 3a T = 3h magme rmoT/t KuiorpaMa Kuille 110 METPY KBaJPaTHOM, IITO Jajeé BUCHHY BOJEHOr CTYOa

y =rmoT/t/p, = 0.97mm rae je p, rycTuHa BOmE m

2. TlpuTHncak TEYHOCTH y MOMHOXK]Y KAMUaape MOpa OUTH UCTH KAO U BAH KAIWJIApe, & OH je yMameH 3a Jlammacos mputucak
u ysehan 360 XuapOCTATHYKOr IPUTHCKA TEYHOCTH KOja Ce MOMesa y3 Kaluaapy, ITo aje 2vycos §/r = pgh, rae je h
TparKeHa BUCUHA, & T NOJIYIPEYHUK KallujIape Ha BUCHHU h, IOK je /2 yrao kBaiema (yrao u3mely nmoBpIIuHe TEIHOCTH U

. . _ o
HOPMaJIe Ha, TOBPIII CYIa,) @ 3a karmmmapy Koja ce cy’kapa,/mpoImupyje Ka BpXy, IMaMo 1 = 7o Fh tan § . 3amerom

a

nobujaMo KBaApaTHY jeqHaduHy Fpgtan %hQ + pgroh — 2ycos § =0 @ TpazkuMo caMoO MO3UTUBHA PEIIerha, IMa aKO

ce Kammaapa IMUpH Ka BPXy y o63up jgomasu camo hy = (—rg + /7§ + 8ysin §/pg)/2tan § i, axo je hy > H,

TEYHOCT Ce Tehe 10 Kpaja Kanuiaape, Tj. 1o sucune H | 1 | 3a xkamuaapy Koja ce cy:KaBa Ka BpXY Tpeba MpPBO UCIUTATH
)
3HAK THCKPUMHHAHTE pgré — 8y sin €. AKO je OHA HETATHBHA, PENICHA HEMA, XUIPOCTATHIKY TPUTHCAK jé HEIOBOJbAH 1A
0 2 ) )

YPABHOTEXKW MOBPITUHCKU HAMIOH W TEYHOCT Ce MOAMIKe 10 MakcuMmajHe moryhe Bucune H . Nuadge cy oba perremna,

nosutueHa, ho3 = (ro & /15 — 8ysin§/pg)/2tan § . Axo je hy > H ili hg > H, oHfa omer MaKCUMaJIHa BUCHHA
jecte H .

3. (a) ¥Y3MmMo 1a je 6poj UecTHIA y CTamby Ca €HeprujoM —e jeqHak N| oK je 6poj UecTHIa ca eHEpPrujoM € jemHak Ni.
Osmaunmo pasnuky osa gBa 6poja ca & = Ny — N|. Cazma 6poj dectuna y ropmeM H JOHBEM CTAmy MOMKEMO 113
M3pa3nMo TpeKo § n yKymHor 6poja wectnia N: N = Nody Ny = % Bpoj kombuHanmja KOjuMa MOKEMO 11

2
peanmu3yjeMo crame ca yKymHoM emHeprujom E = €€ je Qp = W{M&), @ Onasne crnenu na je Bommmanosa
2 : 2 N

2

eHTponuja 3a 3amary BpegHocT exepruje Sy = kpIn (WN @

(6) Kopucrehu nobujeny 3aBUCHOCT 3a €HTPOIIM]jy CUCTEMA U 33Ty PEJIAIH]Y 33 TEMIEPATYDY UMAMO % = ’;—’j In (%;gﬁ )

, OaBIe MOXKEMO 1a m3pa3umMo £ Kao & = % U Ja BPATUMO y IPETXOAHU u3pa3 jaa bucmo nobumu T(E) =
2¢ 1,1 ((NJrl)efE) El
kp (N+1)e+E

(B) Y6amumo 3azarke HyMepHUYKe BPEAHOCTH U3 3aJaTKa y J00MjeHM M3Pa3 3a TeMIeparypy Ha eHepruju Fp mobujamo
T(Ey) = 57.3-10°K @ NOK 3a eneprujy Fy mmamo T(Es) = —57.3-10° K IE' Komenmap. Bunnmo 1a je
TeMIeparypa 3a Apyry emeprujy nerarubaa. OBa mojaBa Ha OPBU MONJIE U3MJIEIA MTAPATOKCATHO 4 je TeMIIePaTypa
cUcTeMa HeraTuBHA, MeDyTHM OBa CHTyaldja je mMoryha ako IOCTOju T3B. MHBEP3HA HACEHEHOCT, Tj. aKO MHOTO
YECTHIIA CEJIN Y HUBOMMA, Ca BUCOKUM eHeprujamMa. AKo ce Tpu 10/IaBamy €Hepruje CUCTEMY eHTPOTNja CMambyje Taia,
Mo AebuHUIINj1, IMAMO HETATUBHY TeMmeparypy. Heratnera teMmneparypa je 9ak TOIJINja, O MO3UTHBHE, aKO OUCMO
JIOBEJIN JIBa, TeJjia, je/IHO ca MO3UTHBHOM a JIPYTO Ca HETATHBHOM TEMMEepaTypoM Y KOHTAKT, eHepruja Ou mpesasuia
Ca TeIa Ca HEraTUBHOM TEMITEPATYPOM HA TEJIO CA MO3UTHBHOM.

4. Y paBHOTEXKHOM CIydajy Baxku: mg — kx — QA =0 . Enekrpudno mospe xKwure je modujeHO TpUMEHOM

27eg (H—d+x)
reopeme Tayc-Ocrporpajackor E2rmh = ’z—g, Tj. jaumHa mosba je E = zr;\rm . Permterse momasme KBagpaTHe jeIHATHHE
je
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7mg+k(H7d):t\/(mgsz(Hfd))2+4k(mg(H7d)f QX

3reg) . .
T2 = —% 27 . VoanuBameM OPOJHUX BPEIHOCTHU JATUX Y 33JATKY J0OHUjaMO
3a pemema r1 = —946.4 mm, e = —17.5 mm IE' Kako je pedeno ma je medopmammja mana, Gupamo Ipyro pememne u

BucuHa Kyrawie he 6utn d — o = 47.5 mm . Axo ce HUTH 3arpeBajy, 10/1a37 10 HUXOBOT UCTE3aMa W HA KYTJINILY
nernyje Beha Kysnonosa cuma. Jeauno mTo ce Mema y peliery 3a PABHOTEXKHHM MOJIOXKA) jecTe na je Bucuna H ymamena u
nocraje H — Al, tne je Al = olAT . VYbanuBameM OPOjHAX BPEIHOCTH A00MjaMO /13 je HOBW PABHOTEXKHU MOJIOXKA]

To = —17.8 mm . Hoga Bucuna kyrmure je 47.8 mm .

5. (a) Kpuruuyna rauka oirosapa Tauku y Kojoj 3aBucHOCT u3 onajajyhe mocraje pacryha. /I3 rabene Buaumo ma ce oBO

nmemasa m3mehy T = 25K n T = 2.6K, na je T, =~ 2.55 (mpuznaTu W OUJIO KOjy ApYry Tpoleny usmebhy
T =2.5K u T = 2.6K). Penopmanu3zosanu KOeDHUIUJEHT TEPMUYKOr MIUPEHa ¥ TOj TAYKH je 110 Tabesn TpUOIKHO

jenpak mHyam: a. ~ 0 (rakohe mpusHaTH U ApyTE pasyMHE MPOLEHE).
(6) 1. mawun 3aBucuocr |a— .| = f(|T — Te|) MOXKeMO IPUKA3ATH HA JTOTAPUTAMCKOj CKaJIH, Kao In | — a.| = g(In|T —
T.|). Jara je Tabesa ca BpeIHOCTHMA JOTApUTAMA, 3a TOJATKE JIEBO W IECHO OJl KPUTHUIHE TauKe

lnTCH;T 0.896 0.811 0.718 0.615 0.501 0372 0.223 0.049 -0.163 -0.431 -0.799 -1.386 -3.000
llocf,,;i‘l 5.146 5.106 5.060 5.012 4.957 4.891 4.822 4.736 4.632 4.504 4316 4.026 3.163

mITL 1897 -1.050 -0.598 -0.288 -0.051 0.140 0.223 0.300 0.438 0.560 0.668 0.765 0.854
In 252 3.781 4212 4445 4.606  4.728 4.891 4.829 4.912 4982 5.043 5.102 5.153 5.198

[Ipukas3yjyhu cagp:xkaj Tabene Ha rpaduky , BUJMMO JIa, je 3aBUCHOCT IIPUOJIMKHO JIMHEAPHA, Tj. 00JuKa In |a —
ae| = kg -In|T — T,| + ny. V3 3aBucHoctn o — e = Ay - |T — Te|7* maTux y 3aJaTKy JOTapuTMOBAHEM IT0OHjaMo
In|loo — a| =+ -In|T — T,| + In A, 1j. ucry juHEeapHy 3aBUCHOCT JIOrapuTamMa Kao mro rpaduk cyrepuiie .
Jakmne, moxkemo "ox oka'"moByhu nmpase Kpo3 oba ckyma mojaraka, U Haliu TpubIMKHO KOeQUITHjeHTE TPABIA 7Y
Y4 ~vy- ~ 0.5 (ragan muueapun MHK dur naje v+ = 0.50,y_ = 0.52).
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(6) 2. nawun Moxemo npezgcrauTu 3aBucHocT | — a| = f(|T —T¢|) na rpaduxy , U IOTOM CKUIMPATH QyHKIH]Y
f+(z) = axa”* 3a HekoIMKO BpenHOCTH Y4 (38 CBAKM CKYII IIOJaTaka MocebHO, ciuka: nupHe Kpuse v = 0.3, 3eieHe
kpuse v = 0.5, napauyacre kpuse vy = 0.7) , y3 YCJIOB [1a KPUBA IPOJIA3W KPO3 HYJIy W MOCTeArby Tadky. Ha
Taj HAYWH BUAMMO na GyHKIOHja ca vy ~ vy— &~ 0.5 Hajbo/pe mposa3u KPo3 Tadke, Ma je TO MPUOIMAKHA BPETHOCT
TPaXKEHUX EeKCITOHEHATA.
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Bamarke npunpemunn: Muxaunao Qybposuh, Nucturyr 3a dusuky, Beorpan

Aanexcandap Byxea, Uncruryr 3a dusuky, Beorpan
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