Md6npa 16°, 11 NoguBpiou 2008 (9:00-10:00).

KBANTOMHXANIKH I

Ipoyepo Avaydviepa: 11 Nogpuppiov 2008 (Awdokwv: A.D. Teplnc)
Awgpxela e&€taong 1 opa.

ONOMATEIIQNYMO:
APIOMOY MHTPQOY:
ETOX 2TIOYALN:

OEMA 1[4]

Yopdtio  meprypdoetor  amd TV KLUOTOGLVEAPTNON 1//(x,t)=Nxe‘)“x2/ e (o)
[Ipocdopiote v péon 0éom wor v afePardtta Béong tov copatidiov. (B) Na
vmoAoylotel n péom evépyeld tov ovotuatos.  (Y) Na ektyumBodv ot mbavotnteg

P(x=0,t=0), P(x=0,t=h/E) xon P(x=1/A,t=3h/E).
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OEMA 2[3]

Hlektpévio Bpioketar otic d00 TPOTEG EVEPYEIONKEG TOL KOTOOTAGELS GE OLVOUIKO
anepdfabov myadod gdpovg a. (a) [Ipocdiopicte TANPWS OVTH TNV KOTAGTOCN OV
dtvetar Ot €xel péon Béom  oto péco ToL MNYASOL KOl M HECT) EVEPYEWD TOL Eivorn

5h* /16ma’ . (B) N vmoAoy1oTel 1) PéGT 0PN} TOL GUGTHUATOC.

©®EMA 3[3]

Mo niextpoévio mov Ppicketar o duvapukd oamepdfabov myadod mov exteiveTton otV

nepoyn [—L/2,+L/2], va PBpeBodv ot 1810KaTacTACES TOV TEAESTN TNG XOUATOVIOVIG

(ONA0OT| O1 1O10TIHEG KO Ol 1O10GVVAPTICELG TNG EVEPYELNG).



AITANTHXEIX

OEMA 1[4]

2 .
TOUATIO TEPYPEPETAL 06 TNV Kupotocuvaptnon W (X,t) = Nxe ™ 2e M (o) ITpocdiopiote TNV péon
Béom kar v afefardmra B¢ong Tov copatdiov. (B) No vroAoyiotel 1 pnéomn evépyela Tov cuoTNUATOG. (V)
Na ektiun0ovv ot mbavémreg P(x =0, =0), P(x=0,t =%/ E) xau P(x=~1/A,t =3h/E).
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®a  cag  ypewwotet  n towtomra 1, = J-_wx e dx = ,  Omov

AYXH
Epyolopaote 0nmg otmv Acknon 6 tov 6” keparoiov, koHdg §yovpe o oTOoLUN

Katdotoon Kabdg n mbavotnta dev e€aptdtot omd Tov xpovo,

* 2 . * 2 N 2 2 N .
P(x,t)dx — (W(x,t)) W(x,t)dx — (Nxe—ix /Ze—lEt/h) Nxe—ﬁ.x /2e—1Et/hdx — (Nxe—lx /2) elEt/he—lEt/hdx
= P(x,0)dx = (y(x)) w(x)dx,

6mov y(x) = Nxe ™ /2

ApyIKAQ KOVOVIKOTOLOVLE TNV KVUATOGLVAPTNOT), ONA0OY| IW* (X (x)dx =1

+00 2 1/2 73/4
= jNZxZe*"‘dezzzsN— LA VS
() TIpogovac (x)= J W wxdx = J- N¥e ™ dx=0, ©og olOKMPOHO TEPITTAS

GLVAPTNOTC.
Evd ya v ektipnon g afePfardtmrag yperalopot Tnv HEST TETPAYOVIKY| 0ndoTAC,

2 oo Y 2ar2 2 212 ’ O 4 X 3
<x>:Iiwxy/(x)w(x)dx=“‘mexe dx = i J:mxe dx:ﬂ.

Apan:W:\/@

(B) Ztaoyun kataotaom, Exm Ko evepyelakn otdlun, dniaon 1 péon evépyela ion pe E.
0, x=0,t=0
b N2
P(x,t)dxz(Nxe’“ /2) dx = 0 x=0,t=h/E

(v) Exovpe ’
2e'NA/xdx, x=1/A,t=h/E



OEMA 2[3]

Hlextpovio Bpioketor otTig 600 TPAOTEG EVEPYELNKEG TOV KOTAOTACEL, GE dUVOULKO OmEpOfabov wryoadion

gbpovg a . (a) IIpocdiopicte TANp®S avty TV Kotdotoon av divetar otL &xel péon Béon oto péco tov

TYad1o0 Kot 1 LEST) EVEPYELR TOL Eival 5h*/16ma’ . (B) No vmoAoyiotel  Léon Opun TOL GLGTHUATOG,.

AYZH
Avtrypdpovpe armd v doknon 12 tov mponyovuevov podfuatog (15°).
‘Exovpue

<x> t=0)= |cl|2 X, + |c2|2 Xy, + 2|cl||cz||x12|cos((021),

Omov, kabag

v = \P sin 22 @(x)@(a —x), v, = \P sin 27X ©(x)0(a - x), &yovpie
a a a

Xy ZIidx|Wl |2x=§j:xsin [ijdx——j x—[l cos(zzx]jdx
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e 4 4 a
avaloyo Bpickovpe 0Tt X,, = 5 Ko

= Jm xdxy, xy, =£r xsin(ﬂjsin(@] dx =1Jm x(cos(ﬂj—cosfﬂndx = 16621
- a’— a a a’— a a O

KaBdg

.[axcos(n jdx——f xd(mn(nﬂx)]:i(xsin(@n M
0 a a nr a
2
( a ]2 (nﬁxj —2(ij ,n=13,5,...
=|——1] COS 0= ni
nr a

0, n=2,4,6,...
"Etot and 1o dedopévo 01t

<x>(t =0)=a/2= |cl|2 X, +|cz|2 Xy, + 2|c1||c2||x12|cos((/)21) = |cl|2 a/2+|cz|2 al2+ 2|c1||c2||x12|cos((/)21)
= a/2(|c1|2 + |cz|2) + 2|cl||cz||x12|cos((p21) =al/2+ 2|c1||c2||x12|cos(¢21) = |c1||c2||x12|cos(§021) =0

= cos(@,) =0= ¢, =x7/2.

Axopa &xovpe



n? B’ h? 5h?
(E)=lal E +|e.| E, = I”T I +e I”z 2= (jaf +4le.f ) == =

a2 8ma® 16ma’
=laf +4le| =5/2,

Ko kafag |c1 |2 +|cz|2 =1, Bpiokovpe o1t |cl| = |cz| =1//2.
B , —ify
(0) Apat w(x,0) = e[, (x)e " +|c2|e"”z'w2 (x)e ', s

X
s n— 1+2icos—

plnt=0)= s e o oy e |
(B) ' Tv péom opun xPNGUYLOTOLOVLE TNV GXSGT]
<p> (t=0)= 2h|cl||cz||p12|cos(§021 +9),

0oV
A (e . 0y, (e _ 2ihge . (wx), . (27x)
D —IO v, pt//zdx—J.0 78 (—zhg)dx——zhﬁ) v, dy, == sm(;]dsm[Tj =
4rhi ¢a . [ 7x 27X 2zhi( e . (37x a X
=— 2J.sm—cos—x:—2 J‘s1n—x+'|-s1n——x:
a 0 a a a 0 a 0 a
_ 2nhi(2a  2a |\ _8hi _ 8h o2
& \3r 7 ) 3a 3a '
KaOdg
2a
a, (mrx} ( (n;rxD a ( (mzx]j .« | =13,5
'[O sin =—— ——lcos| —||lo=| nrx
e i a 0, n=2,46,
Anhodn

&n

- 1Y) 8
<p>(t =0)= 27*z|cl||c2||p12|cos(go21 +@)= 2h(5](3a]005(+7[/2+ﬁ/2) +§



©@EMA 3[3]

lNo mAektpovio mov Ppioketor oe duvoukd amelpofabov myadiov mov exteivetar oty  mEPLOYN
[-L/2,+L/2], vo Bpebodv ot 1810katocTdcelg Tov Teheotr] T XapAtoviavig (Snhady ot 1810Tiuég Kot ot

1O10GVVAPTNGELS TNG EVEPYELIG).
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T tv mepoyn 11, Oeopd Avon g popeig, v, (x) = 4e™ + Be™ (11° pdonua).

Yuvoplokég cuVONKeg
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"Exovpue éva opoyevég cuomnua eElo®@oemv e 600 ayvootovg, A kot B. T va £xetl 10
oLGTNHO U1 UNOEVIKT AVoT, TpEmel | 0pilovsa TV GUVIEAEGTAOV va. gival Undév,

—ik— ik—
e > e kS Sy g .
det , ,|1=0 =(e 2)-(e 2)= - =0= -2isinkL=0= kL=-nnt =
ik— —ik—
e 2 e 2
nrx

=—1. Omnov n, givon évag BeTikdc axépatog.

Anhaon Bpiockovpe v 0100 cLVOT KN TOL PPrKapE Kot 6TO AN Yo To amelpoPabo
TNyadt dSvvapikov. And v omoia Bpick® TPoeavmg TIg 101 IO10TIHES EVEPYELAG,
k> hnn’

E = =
2m 2mlL?
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—i— i i
Topa woyvel amd T1g GuvoplaKkés cuvOnkeg 0TL Ae 2 +Be 2 =0=
[Mapamnpodpue 6T1 N oxéon petabd towv A kol B eaptdton amd to 7.
e Avn=dptiog — n=2m

téte

e Avn=neprrtog — n=2m+l1

TOTE
XVVENMG,
Av (6pTicg)

=W =d(e" —e ™) =¥ = 2iAsin kx|

Av (TeprrTog) >

= P=A(e™ +e™)=|¥ = 2A cos kx|

_/
0, )c|>£
2
, , , 2 nx
Apo n Aon eivan ¥, (x) = \/;COST, n=13,5
\/zsin@, n=2,4,6
L L
A
/\\/ 2 .2
E,, ¥, =\/:sinﬂ

E, ¥, =\/%cos%

B’ MéBodocg.

Mnopd amd To amoTEAEGHATO TOV TTNYadtoD mov ekteivetol amd 0 éwg L va mdo ota

. . . L, L L . ,
amoteAEopATO Yoo TNYAdL omo 3 €mg EX pe moAv ypryopo tpdémo. Apkel va

‘ fe s , . L , , . . L
OMPOE®’ TO GVGTNLA KOTA EX ONAadN va LETAKIVIC® TOV AEovVa X KOTd — .



L/2

( ] by L L X

2 2

Kabe cuvapmon oto Kouvovpylo cOoTnpa, uropet va mpoéphel amd v cuvaptnon
0TO TOALO GUGTIUO LE TNV OVTIKOTAGTOOT TOV X and 10 x+L/2.
"Etot éxovpe Tic 10106VvVOpTRGELS VO YivovTal,

. [ nmx
sin| — |,n=2m
. NT L . (nzx nrm ( L j
sin—| x+— |=sin| —+— |= .
L 2 L 2 nx
cos| — |[,n=2m+1
L
Andadn ot Aoelg glvar T LopeNg

L
x| >—
2

¥ (x)= \Ecos”Lﬂ, n=1,3,5

\Esm@, n=2,4,6
L L

Me mpogavmg 161eg 1010TIéG TNG EVEPYELOG: £, =
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e,

n
2ml?




	Μάθημα 16ο, 11 Νοεμβρίου 2008 (9:00-10:00).
	ΚΒΑΝΤΟΜΗΧΑΝΙΚΗ Ι
	ΘΕΜΑ 1[4]
	ΘΕΜΑ 2[3]
	ΘΕΜΑ 3[3]
	ΘΕΜΑ 1[4]
	ΘΕΜΑ 2[3]
	ΘΕΜΑ 3[3]

