
(' 

.... 

YAP/ STATi&i li DE.R.S NOTLAI2.1 (1'793- eA.) 

H iPERSTATiK SiSiEMLER 
M(Sr\(t'" ...t ,e p.lz-1 te.---1¥. i (\ "e. 

Ta'ltm. BiJ+.:m (kes,t :Crts.nr,tt'\' - bun!O>r.:o b<l:5ll of;yo:.it_ 

~e.k.ilcle§i~+irr>Oe. ve. ...:Jtrdeji~+irm~er -,fl he,_.5QICJ 'E':ir, cl~ 

de.Y\I::.Iuv.lerini..., !:::JeJ~, o/ma.d!j, -:;,~temlere. ...b•r-ersl,:lfl~ 

sisTemler d~tlrr. ek.~dir. 

Hipersfaht. eisieMieri"' hesabt ign 

ll- dt.n3e cJ.,_nldernlc.rine:. , 

b- ic;, kuvvet-~U:...Id~·;!.-hrm~ ~lrrhi&hn~ .> 

c _ 9eon,e:hik.. u_y~c•nlv.k. ~art!arm& ( .,i)re)d;l,k. de.rJdU'J/evi) 

ihf0af, vardn·· . 

...12!:? dt.~·ler ( se..h ep/-e.r) , 

Bir hip~~hl:. eistemde.. ke..s·,t u:>rl&-• , ~Jc.ildg~e.. 

v e _yerdee;~+;r .......,e rn~jdal'la 3 e:J;raYl d~ eJ~-_j/er i11 brJ,Jires>

l "lSI.r. ~,...ni!Vd•r, 

a- d1~ _y0kJer 

b_ s1c.ak.lil::. deji~rn~i ;_ d~~~ (t) 
·,; - far-l:..lt (At) 

_/_ 
=-· ~ ..:/ 

I 
tv 

. I '• . 
( ne3a+if c:lv~ur') Slca.l:..itlc. cl'6~fYie.srne. e~-
....1~3~r rOlbu.L e~ilir.) 

c_~kmelo-i m~e.-lie¥if\ i~n'""'"a uymt'1"'"~ 
.ljuc::Je.._9iEhrmelerdir. 

L-----U-, 
I 

tv 

~---~Ll 
'i./Y' 
tv 

u..) v : do_§rv5cJ (lineer) me.snet ~bU.,efe¥1' 
·~, a~.se»L mQS'ld ~,!;,b-,c;.s, 

e_ i/keL k.usurlcr" ~?:fume.. v.s .. 

izost~hl.:. ~i5t:t:]ltrd~f E-I(Qik_itl d~<3ifrlles i , rofre., mf..S-
nef f.Mm-e.si . olkel"'~maTT;,r ~tci~.:::J~ lilt~.,. ..lei~, lc~;/: ..;•J2, 

:zor/an . " 'e.t,~dan;; st.lme..d•.ji h~ldt:. : ~..iper~laf.i~~~~"!llt:.rde;. 
b1--1.. e;!:b~c~en_ doh~,.y• _Is~ zorl_a~ ,.,..,e~ci<l'1? .. .3"-Y -



!:!•p_ers~+ik sr1~1e.r,..-._r, tsap_ :::JO'ItfUYl/e.ri 
A) K:losifc.. ~-~-~ · 

1 1-<;uvve:t !=:i:Y,1erni ( 5~re..kJi kir-i~le.rde. Clap~nY1 
de.'lkJUYller-i ) 

c_ Depla5rr.~n pnTE:Yr,ler• aJ A~' .:1onte.m1 
b) Crc55 .!:Jbnl-err, i 
c:) 5ub',t roldalar ,yonb, 
d) ksni ~1'\tt:.TY\; \I . .S 

) 
3_ Ba? /5'13•;. a<§~bi -.:J~·)t;m·, ( lf~vu-.s ..:;oniVll i) 

g l'l'lATrLi~ -to>--~ '"1 €""1 Lt=l2...a 
r -1'- MA-tr•'l lc.\.Av---.r oS"-'e.-. 

2- ~t,,.) kr'->-~ C)~ .... ~~ 

1-<UVVU Y~NTEMi 

A)TANII<!LAR 

Z::: <-;:-- i=sl:.e~tik e.sas 9•Ste.rv1: Bir hipu-sialil sis teN~de. ke.slm ler 

"'~-:;;:-' ,_~ .::~ap•l.s>r.;olc.. baz1 kes1t zorl;;,r, vt /v~a . rn~net tepkilerinifl kal_ 

""' ·: .Jm/m0l5• ,lc. ~c. .,J , I~ ta~~·o v~ iz.C\Sh:;,-1;1:.. • ~-'~t'U'r'e. df!>'lir-. 

~ B•r h,pers+~lik. ~ · stem"en ~ok. 5~1cb ;UtS"fafik. t::.5a.!> s istOYI 
~~,';f?:._-;._ ~e.!de. ecLiebilir-. 

......---e_l: ~ •..•. 

~J.:::·:;:~~a.tll...,v ~ipersfOllik bilinm~el'\ , 1-l•persh:.til:. ~i.s1en.de ~p1lan ~m-
y • le.rle. k.ald1nl~ ke.s,f: zor/sr1 vc. mesne.t tepLie,idir. 

1-lipu-sf.s:lhi:Jil:. duea.si , f-lipersi.a+il:. si:4en1i iz.C6fs}ilc. h~e 

.9eJirma!.. i.f:•n . !::lc;tp'l"'n ke.s,mlerl~ ksld1r.d.:.n ~;t z.orlar1 ve. 

rn~,.,.._t. ~lerinin e~1d•r. 

Hipersi:OII,I.dik <krecesi, bir hipe.rsfa.fik. s··sf&nil'1 M+!J., 
me~ net kpl:Jierinin ve · ke.<f ·,t. zorla.rmrn ht!.Sdf)::;f)Q)b,lrnesi 

,~.., de¥1.je. ck.nld~rr.le.ri"~ i/ave dil~j ,se.re.l.::.e.r'! dod11Jem i~(~.JJ:li7.. 
S~1srnr venr. 

Bir hi~+il:. si51e.mj ·,2.U!Sf-~+i~ h~e. -.9e.-/ir-ir-lc.erJ ; 

a_ .!::! <5l IV\12- me.snet +eplilennir"1 kaldrnll'l'la.Sr ..!::JJe....J; i.5e. , 

b .... h'pQr.sb+ik.. s,sterre ..£:!·~~ hpe.rs-enL , 

b- ,_yslmz.. kesit zt>r/;;u·r'l•n k.::lidn-rlti\WI sereic..h i.se, 

....!c::.fen hit_er~ r~ry"J:.. , 

c _ hem rnesnei -kpb/eri()i() ve. hem de.. k<=Sit zr;:,,...Js.n_ 

hl'l k&ld,rrlm&SI .ger-e.k,;..:;or.SOI.. _jq~l'l ve d1~kyn hiper_ 
s/;:}1-i.l:. .5/slem d enir. 
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• I 
I 

UYGULA1'14. . 

1) 

L I 1 

n=3~k-tr-3-m 

k : \(opo\1 gl:l'l so~1:11 
rn -toplam rnafsal l:.o~ulu Sti~ISI 
r , ".e.!>nt.t -kpk_ile;~rllfl SCl._:jiSI 

n h•per~h>fillik:. duece.s, 

x, 

rnesr.ei- te. pl::l&i 

-ve/ ve;J CA 

l::e~d. ron..l 
( ]'-{, lJ,I) 

>ws+alll ~~ _,.;!tm; (i.e,u (i.t.5 . .) 

c}'ft ~onlu 
kopd\1 9o~ va<5a 

(i<;\en hlperstaHHe 
mu \:: lo\(.o k.e5l t 
:2on.J -ka\d1r-1\motl. _h'f~~titf;l:. c:l~tt.St , 4 ( c0~1ii>ll h;er.!S~hl) 

_f::ifer.sla1l b!!!!rr~~. ler_: Xr. X2 ,X3 , x4 

NOT, D1~~ hi~r~l 1:),,- si=>~clen ·,zosl<ml:. ~~ s~+oy, 

e.ldco ederi:.U"l , b<ll..l ke!lot wr'~" d..: h•pif.sl-a-hl !::,l,fl_ 

IYI!::_.v-€0'\ olsrak. ~e:~,l~b,ltr. 

2) 

n,7_3_'2=2 

r,re=hhJ.. billnrr5~¥.'tr: Xr, X2 

3) 

n=. r-_3,_3_3.::0 

_ dt.s~n i2os/;;.fi!::., 

· ~·;n h!,'~rsl;;:.:.,(_ 

----9---- NOT: Bir nok.J<:.d;;. l:m-~ 

I uf ~wn u:.u~ .b~r.ula~ 
m;;;(.>191 {:2.) cll<ll,..Je dMU?m, 

.!::)effie. ...:Jf:£1ir. 
x, 

Ci.e.s. ~ 

hip. bilinrr ~::-'(Jr ler . )' 1 , X 2 , X 3 

\s,_. 



4) 

5) 

Ue.s. ) 

Xz --

L\1\Q 
t~ x, 

c;:. ' <?<but. :5~/51 (,~e .s. ) 

d , d:J.j0m nol:h,/;;Jt, :!'b''~' 
(f'l\e.$(lt #e- cl<T.i l ) 

/h-r4£-'2aq 
( /.e.s. ) 

k:uv v d. ~ien~i ik.i ~1'\'>!l prtn!St.be. d~6lf\m;;,k.lc>dtr. 

1) l-liper.,.-la+il si~iemde dt~ e~ftrden mt.:Jdsn<l. s0e.t) 
l.:e.sil zorl<>l"'f, ~ek;ldg;~~r-noe ve _yu~i:;.lirme.ler , izvsla_ 
tik e.ss.s ei:ster.,de_ , 

B) dt~ e.J.bl&den 
b) h iper.sl~lil:. bilinrn~H~"'erde.Yl 

o/~.,n ke,5,t_ u;.--/~, , ~e.L ide_gt~+irl"ne.ler ve ..::~erde._gi~l.j:m~ _ 
let if) .ft>ph.rntn~ ~i/+ir. ( S~rpou~OJ'\. f~""i b ·,) 

2) >-~ipe.rs+ai;lc. bi / in rn~en1er, bc..t bilinrr.~enler d'8rtJ ih.Js<..~n_ 

doJ:.i .9"-omehi'c.. 4!:1CJunluJ~. ~ar--!IO>rJnd~ -=t:oor;;,riiii.Ylarol::. 

L~.•;tt n edil,rfe.r. ( e.~re.l:.lilil::. dei"'IJern/erj) 



I· 
£) G£0ME.TIC.i~ -~Y6i:J!'fWt:... ~f':?.I_~!';j_ _ _{ ..51..!.28Cf::!!='!:__!?t=_N_Ic.L£H..!=!:J_) 

~r.s~Cl.+iL eisle.mif"l ~m ._!:ICJ.f tl~ nokial~md;J,;i -..9~omeln'l:. ':Yf)""",'JI::. 
~{~) 1 

, n~l i (&de. e.d€YI ckn~lc:t~iere _.s\)......J.Iihl::.. de.Y'IllervleYi derl ,),..,dJ,Jir. 

Bir hipt::.r.dahl s iit"e""de h:p~:rsSJii:JiL ~<.e.si !aJar ~iJrclldii:. deni:Jwti ._:;- o:u _ 

labi/ir . 

5~i li!:- de.v,l:_lem/erin in .y.;;u..tlrnas' i£.n V;r/Ud ~~ i~areminden ~r..r/.;;r.~ l> 

(i) :s~,f, s~reblili!:. d~I;Jc:miVliVl ~~~~~ 

5i'skr-r.dL o11~ dfc.i <Jia.,:k ._y.dnn- cL,., ..:/Yc.leri., l:u.lunrmn ~1\ ( .s~~u/c. cl~~l· 

~·J'MC ~~-~ry~=~~ 
(virl{d ~ld~i~hr,.,e dv....-.,v) L._y01:1~ ~v) 

htp~i-il ~i!>fcM ·,2asiaHt<!!li>s si~de Xi.:1 cbv!'.1LJ 

H, N,T "'li. 'N;_, 7: 

VirfVel i~ bl'Niine.. .9.':k : 

~S wwelJeJ..in I~ =d.J1 ~ 

® 
kar~li .s.'Jtel.lilt1. c,}UJlc!err,i (kSJ:>) 

M)'-',T nil" s~erpou.:yV>~ c)O!J)~Ml/e..ri.,delL.i 

..Y" "id~YI d~ze 11/<:J'Jir.se , . 

if~eJ..L '--~ ... ,;_.,e l:IYY)dd dt.Y~id~r.1 

"·r . <h ~ IJ ; N,: ~o .AJI v1 ..... ... ) r. ·F 

j f-.11· (Mo~ '"11 X, -1-11-. X::. + ..... 1- Mn X'n ) ds + J .. .. -+ j - .. · "' D 
£I \ -rJ-•. ~ . • -, -- ' ~ 

J f.-1,: Mo cis 
E:.I 

+ j N~ N o d.5 
EF 

-+ J "'tic ,:b 
GF 1 

\.. 

•; .. , , 1 • ,.. ~ ,-. z f 1 • · • , • 

Xt j ;. 71 £lj_ 
GF1 

L--v----' 

+ · 

+ X11 j Mi Mn d.J · + \. ~·" 
lEI 

_ -1- X~~.j N~ Nn ~ + 
. £F 

- -t- ,Xr, j T -r;.. cl.s 
c.:--~' .______,___ -~ 

D 



sell'"' sJ,r 

~ 

Sio -+ bi1 Xr + <5;z X:z -+ . 

i -&11 X1 -+ b t::z. X:z + 
' 

$2, x, + ~22. Xz + 

(i,. /,2 , .... 'h) 

i c in ecd:. obffl.i:. ._ya-;.,l,rJ ;;. 

~ --d',a 

+ Sm Xn j = o 

-+- 8211 Xn = 0 

' ~n/X' • Sn, X, + ~-+ ~nn ~~J 
ac;:_L s~;/.l c:/enlder..:i ( M.D) 

Ac..,;c.. s~I:J, Ii c.. ckni:Jerninde kzJhO>UI ..... JcJ;i/ier, -- - - - - -------- - -- -·-···- -- - \._./ 

(l~"t..(/--%,t ~t.,· 
Xk = 1 ~lcleme_s;r,a'a, ~o'Of:!' )(i l>i/infl'(,!;itn;,..,;....,- iaJt.-c.-...,'*~s.'?m 

• .!:;l"'d\!}i:_4'rr.e<ilc::fr. .z:edJen., ~t;;,m,/1 _l::ab~'l''~ c;;d,..-,, a/lr. 

r~Lk~j M~Hl~~~-!~;-~~ -;t~[~~~~=J 
Be!/-; J:.SJ~f/tf:.. iecrerni ,._9~ince [;¥...£~-~ -~~~ .be]trh.lt v~r:h;. 

Btxl;:;~ ...9.k. ; 'Y\. d~w(;Y\ hperslal-il:. ar .sis'tbnir, he.J~md.. t'c:,.1n difrne_., 
3~~e., k.cds~dZY!n. ~tsl n2. <.Jiet-i~ J B: (n-1.1) olm::J:.hchr 

:IE: l .. 
lei 

Y. :0 .y:J:JtMesir.G1en. o'vle;:!1 Xi bilinr'el<.niniTl t ;;fhA:. -not ~~~''1. 
.:tU. .s2hiHefi aci'n' . S'hr. <!jnrJ'r.S;-::fir-rnesi c!ir. DenVem fo;,J"rt11ntn 

i 8io ~ J H; Mo ~ +-J N•No ds +J Ti. To c/!; \ 
I E.! EF C-.,FI 
·------ ----. -- . -- -- - .. -- ·-- ------ -- -- --------- -- - --- -

)'\ . cert'ct:: c'e11 h:fXl ~~a.:,~ h:r s.5ft:n,de. t~n eJ,:.!,,es; ·.-9ttett11 .y:.l. ~;J./t:Jinin JO>-

.Y's' ( --n _) d ir 

<--~ '-4--.L<..U:I 'l. ; 

~.~~ _ _\' ':- __ t~.!'Y.~- --~eli lde.3i~~'~t:. '~~ifl ;n _ __ ~kucf2r",'t-'1 f;;;J, ,a~: 

SJ =} .'1i 1--11: a.S 
u 

C . (LI'U dJ <=' LO= ,-, , .- -, ., -

" E..I 



~ip~stati.!:_ sisti!IY\Ie.r,r'J kuvvet y)jr,fer,,; ;It!. he36lb/)'ldC:~ • 'rz.Js4<»hl. 
t:sas 9/:steJYJ se~e.n uyul'fl'\1)6/ gere.kVJ .kure»llo.r sun l;;:.rd ,r : 

L Se.s:iiV"' 6~'UY! ~'..'::1'c' olrr,dl, ; o.!d".,.k. aJm~,..,~/1J,r. o_yl"'dlt. 

se£li'Yit;oi hcJinde. b~n hes'f'l;:r Oln/~~ "t~ o/eu,;s.kJ,r. 

l I 1 l f~ 1 sanl•~ 
(hip. sisfe.M) 

x, 
( i.e. s . ) 

m 
-;:>_ D1 ~ta11 hipg.reoiali~ s·,shrr.le.rde... rn~net U,pkilui ve/v~s ~LSi!. 

zoriO>.T, k<511dn-,/a.Y'Ol:. ··.e..s . e!de.. e.di/e .. hdir-.. 

l I l 
x, 

( h .. p. ~i:sfeTI!) ( i.e.s.) vw~ ( i.e. . .s.) 

./. fl.w...._ h>.rn.1d. . 
3_ is:h.n hipersta.J,'k si~€.1V1Ierdt.. rnutlak-a k~it "l.Orl;u.-, i<..Jd,r,/~l:, 

i.e.s. e.J.de.. edilme./idir. J£:ten ve. d~kn hipensf~ :!lisfemlendQ i,e. . en c:n .. 

i~ hipus~l-iUiJ... d~.teces; k.<:~.d;;r ke<5it. 'l.Or\J k~ kltr,lmaJ,J,r .. 

......... "'~ 

hip. sis't-V\1 { i=4tn hip.) ( i. e.s . ) 

---X.3 
( i.t.s. ) 



4_ l<e.:5i1: zor/e;.rm •n h,per.sfa-hl b; l ,nmf.!:jV> oi~ ::>£. 81roH?.S i h&lincle.. 
b.r ,r f) .:::;0 id vn ~ b ir ::• ft kvvve.t -'~Q:l momtn#t-. 

l 1 l1tl n· x, T.xz x3 

(h,p . si:skrr,) ( ;_ e...s ) ( i. t . .s . ) 

·lzos{c;;.J,"k e.:sa:r :!S iskN-, se. £-ii'Y\ifld.e. ~nu-j lv 

U..!:fgu,.., b ir •<..osh.J,"l e~t~Mc!€. J .gV'tk X ::.0 .':1 ~l::JQ.M~si nJQn ..3'<-rV<.. _ 

s e.. :X. i. =.1 .~:jU.'VYle.. l ou ; l'"ldQ.J) o lu~~ ~e.s·,t ~D r-IQII"J di::1c:>3 r<SYY~Ic.rl J 

1_ kol~ c2Z.Iebili"Yie.li • 

2 _ s.~rQ/>1 0 ze.rin<!e. fuz.la d~/~~~~ ( !j"'.':11MO>m;~.l,) _, 

3'- !::fL.JV ;;>r };:,_1"\IYC. hc.fc/;;yl'f\1 i:,~Q..JY\.q_l:_ j S,JfJ ~ oli.\:1 Ol"r.;;)M ~/() ordin;;s/-IOJ'IY)IY) 

b.-.b ·,,,nJV\ ~l hrk.h ol~tYlMI s~~~~ild.Jr. 

( yuv=-l~l""d. h;J;;;.I~rm~ Ve d<t.n/dQ.m t<11/ql'ol1M1 :sf;,J,,',lj~~l)~ i/;~., -a'=IJ~~) 

.Be-t Jl,z~lil.derln s~:§~n~ilm~~i ;~· n ·. 

L "~zvslorlil:.. ~ :sisiVt-t bas;-/: ~·r;~ , b~'t 
birl£1r)le.,.ind~n alv~~ ve.. t~~~rv.a _.s£nl<l>SJ kDI~c.~ 
olrl"Y;:l}td\r. 

n.rso-e "~" .bunl~rw\ 
~.:z.;l'<.b;/~n bir .si6t-£/l1 

2_ Us, t""f'ti~;;/lr sG~ ve. ,gw'be.r 

ID>fl d~a zor ~:;z.;leb;l~ G~~le.n:IQ.Yl 

kiri~·· _gibi k~t zorl<»r1 d!Y~ro.IYo _ 

kac.IY\tlm-aJ,dJr. - . 
~- Agl:.hiJ<lr c~ b~.::;~Jt. oiMOFYI"lJJ.J 1Y" . 

x, 
..Li... :::zs:: :::z.... ..LS: tx1 :::z.... ~ 
(hip. :s ;.s I'Vtl ) (ulf;!vn o/rn~e~~ i.e.s.) (u~,qun ',,e.s.) 

4_ Baz.1 bz.~ he>ner c::h~.md~, k:DI'\!>DJ s\.=;ieJYl lerdVJ ·k_Ci~m tll'}ld!,dtr_ 

_L£ :z:: :::A_ ..Li..O :A: f X1 
~ 

(hip . :5i~) U,!;t.;fVYI oiY'!I~an ;es.) ~ ~;e.s) 

u=t CJvf"l i es 

I 

j 



?' f 
i 

/ 

izq?T_~' ' ~<. ;:sce; ?isn:}-1 i~ _£.§.c;.jt.M~j 

Bir- hpers~lilc.. sorer(',~ ~"'!:: ~y·d.a i;:;CFokJJi::. ~= 56-ft,,, ~c.. 1ebd, r. B·.lnU 

.Yap~r hn d.ii:Xd c .. ,Jilt::ce.k. eon ~ .... eN,/; husus .se~.;1e11 s i-Stew,i•J _o._ynd .:; lrf.;J(rb)SI(J.r. 

izosbl-ilc.. =cu s:,.;li,..fl secirni1.de ::.. ;J:l;;,i edllad. J ,?f,r h~usb-- .rvnb.d•r : 
~ -

1_ cl~h>r. hy,eo~~!, ·~;_ .5i:s1efY.Ie,dL mt<nd kpl:i_! l v,ry~ . J:r:Jif -R.s;,,· /t;;; IJ,,..,f,oi» i r 

n n {~~xn\ 
(iy/) -x; t;,-

1-Ji;>er s /o;,hk Stsfemlude- . rn,.rl!ako iesi{ 70~11 /:.;, 'dtY/m~/,d;r 
w. <i<.!.t-cu._. ~r;~I.J-ilc. s;..,1b..._/..,_JR._ .:...._, .~.., .. k:y . J""f.u-.· W•~ ·,, 
wd.<.J~c~.. ~·'!.. • 

• ::L ke.sif '2orkxmm t.;;(d,nlrl)~$1 /,0)/,t?dt.. b~rirn ._y~Ut/'tlt. zd ..y~rJ~ £•/! 
rrome.f ~..., '=!_'11 k..uwt.#,r. 

4 _ X=.D vc. bit'rt> ~/Jemt.. d:!Jf:JIQWJIO>YL /:.;,~ Cr-u7el:>tl;,tl/ ve .S..Sfzm 

.l 
? 

1 l 
~--;A-~ 

_6._ OYNt.J.:. 

b<:Jsit l::iri!, bc:mf cp-~~·e v81a 

siilem o/m,;;w s ~~.,~,d1r. 
lt~7~ . 

.a · -·~ -----"111 .d~ 

bun/an. hr _ 

[Tl 

r-""?sJ- ;;z_ 

i 
?--· -··-·:x . ----~~~ I ---
j_ 
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,...--<!- -· ;e - --~ 

IJY6vl"""~ "' 'j "f'G(.) VIVO;:> 

~~ r~i 
,---

---- ~ - -----e 

f1 jo-j l~ ·i4 .,.6--

C'f ,.,......._ •Y•O~o. i..,, 

to- ___ 't> .o--- o 

' l l •7 

_ .... --.! 

,---,--1 
...,.... . 

~~ --~ 

i .. . 
. ., , "'b~·\.. . 

~---~' 
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,\ 

o :d::jvnd:>>'\.. 

~io= <!: s;so 1 
£7= 

U'fGU tAMA: 

uc1t>L~ ducc.ulen hpifS~TK bir .si.Jfrmcf:.. &c.Jt ~~k.Ji/,t_ o ev, I:Jtrr. ;: 

S11 X, + $1:z Y2 ~ :;;,3 X3 -1- ii>1o =- 0 

~ Y., -1- bn x2 + S;:~.3 )3 -1- .$:20 =- o 

8;1 I<; ...1. 6112 X;z ~ ~.33 .\3 .J. d_;o :.. D 

he501f> 1<Jnac~lc.. t:~l:r~vtbt- , ~{n+l) = ~ {3-+1 )= G f.&r.e 

611 , 612=S;z; , ;;,3 = ;3,;1 , ~22 , d:z3 = dz2 , d.iJ:J 

~<:.p~•~ ,:;/it ..r.J;.fl~, '11 .. 3 -'sne d/C, :8:zo, &3n 

F) J-IESAPTA iZLEN~~ YOL 

1_ izo~liJc._ e.Jas si.9eM ve, J.,j>ers-1-aJ;L bilinrryUJ!er Je~/ir. 

-z_ X:.O .y~eme.Si ..y~;;u.eL Mv, No; T., dfy~Qn. s_z,·,:·r. Uz<>rYr-2 v~ ~.:-.!

,.,. ~eL/.d ~i~.fi1'11'1elc:lir'lin t!<t'le.ediiMo>Si h~;,.,Ce, No, T,., oi!_~}JQ,.(.;y,n,n cj.::.c lr11t.sille ~ ._yiYJvr. 

8 _ Xi.= 1 ..yC::.Urmes; ~J!<>r.Jc. Mi., N(, t,: oi~Jr..rrJI~ ( v,.,~ v" {:>',...,... {eb'ld~ _ 

,§c.<jirTY.eleYi. lerlod0_y~~ ,y:.ffin. M;) c;!.2ilir. Bv A;!eml(r "n t<:re.. (·£:. 1,'2, ... n) 

fei:fdr.'::>l'l!Y. 

l?.rim'ent'l hr:.s:b i£!1') C_!?rp•rr· fo>b lo/<:>YV> ch"- ,}:;/~.,..,. i:::n ) r. 

l)._'{9ular=ck f'~daGbli E.:J ferimleri,-,de"- 1:.'-'rh;lme;:C i£cl1 a1<!1;/:fM'l ~/:.JI'Nt_ 

b ' . • .... .. I . r] v~/, ,.._ I l C' L r . . 
nm vrv"' •enMe"" ~ c.- 1e.. ~rji.OZfwl{.. oil'- VIe otv ~ye;.,ne. 

£Xr,Sil=},Nf< fA-G f c/.5 ~ ... £Ic.Jio=) MY, 1 d.lt· .. · 

fu::1c.pl'::>"' 1r. a,· ~d::. Ic.. nuh~._",P<. k,r siald mornen"-ic1:r ve. J•ntlliUc. c_;:bvl:.lo:>¥11'\-

"' ~ d Y'r'On1~nf.'t'vir,;n e.~ Ut0l or~:.. ka-h ola~ JW ·
1
r. 6~<.:.Jc.L4.,_;. IP'l.!, . ~).... 

~J. s-.··r-~ . ~ .:f'-'14- --~ ,..,~f.Ji'<lo~~~.:::J... ......... "'-I.,~ , ~:"'-7~ 
5 _ t::>f:,.n/:J.yn to.L1m, K.VI'V lvr ve c;_!:n:Jen;/c.. "i1, 'X: , .. . . )(,... h!f>er..JGhlr. o ·,~ nl!;;>"{n_ 

l~i i'fJ·,,-, ~:dilir. 
}. ' 1 1 I ' · G_ J::eJ,l ?.orbr_ .:::{.';'e_,~v;m · ;;;r._. c.',z.i!ir: Burv,., igv. 1/c.," ._yod~r- ,_-·.:;,~;:>r·-cn <Jr:-;;,r, 

ni"71t:r.r~( ; ,rn t i..-f': 'c..r 
'-
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1) Hip~lo>hl.. ~i.stb-nde dt:; eliilerdm ( .seb~f}er) I'YI'e:Jda.na... ._5~Wv I<~ it 2orl.v1 

~et.ildg~krMder n ._<::1eYde_§i~hrmeiu- , lzoslo:l-il:- ~<;).] .sisftY>ld£ .o~) o'f! cftc./lerd(.Jl.. 

. b) h~~ f<.hl:.. k:il,nrne- e>-1/i<"CleYI. dv~BJ-1. l:eti ~ -wrl;;;Yl. , ~ek.'ld(§i~hr~ltr vc... 

,yrd(Ji.s.firmd~ fv?J;;.r~tn<J 12sj_J.hr. { -s'i.Jp,'rp:>-zjtytrll.- ft-e~Uibi )-~ ) 

UYGULAMA : 

k~.5it zo,..f.,,_,__ , !v1o , No, To 

..!:Jad~i:!lir,~fr • So , ~20 

2) Mpu-.$6:dil:. bilin~~/er, b~..t.. 
bit itlrr.,!1cnler d~>U 1/v~....,Jsit.i .._9!!-0-

. rneJ>-iJ.:.. '&6-ull!luk · ~f'"Sy,nc};,"-
~>QrG/lOIIQl:. ~1'1 edi ~'rler. (.skid//,'Jc. 
oJ~IJtl>ll4i ) 

Mz . N 2 ,Tz 

S12, Sn 

\ ·, ' 



KJJ\IVET ~NTE.f"vl,' i(>L£1Y) 13ASAmAtC..t..AI2 f 

1- i.2o.$lc>1il<.. e.saJ J/s-1~..., v~ hipen-/Q-1/It. b,'/,;,,2;?,/er .Seyillr, 

.2- X= tO ~Ck /e,.,eJ/ dafdorQk:.. Ho /No 1 Vo J;y~r&J,., (~rf 
q 12;/ir. U2(;;)"'1D< v'e kajn1a. ;:;e~,'f a/ej')f,·r Me/e r / _..,,"-'? //~rna/ 
e d//MeJ/ alurumu..,.,J.Q. No ve Va Cf{..2./lh?e.2.. 

J- Xr'-:::.1 .j-:-lc..(t!..,elu-:/)L o,'t Mi,N//\},' diyr~Mf.., ... ; 
(JJJ.o,.,.., v-~ /:::_.,-/1>?"" ;eft../! al:ft'Jf:,-,..~t~,./ !nma/ ed/1!-;arJ-_ 
AI/ ve V/ c;l2t'lmtL.2.) c,f.;.Jik. 

4- ber,tlv--. -/alcr'>1M ''7 S;IL.. kof.s(;!tl~~r 'I~ 6;o (j;;'<... 

..S.oh/t!(r/
1 

he.Jap/911!4{"" 8u -leo'ivller/Y) heY:""'' rc,:") c;arpi'VJ 
l=f:>lo /~,.,,..oJo-, ::;ta.r~~f='lt/tr. Uyf .... /~""'-""'- j:la:fd.:::>...J,p4/ 

E.X -le 0 ',,.J,... ~.., )cc..,...--f~lw-.=k.. /7,·~ /)c"Lfe ....... -lak.trvo.t.-,t? 

b:: f:,., -!e--:~ru ,· E-Ic. !'/e.. y.ar p!f=,...~k... a/ 1c "'~ 6,o 
y~r /'~tL 

Ek b/k .. ==- ]!v1;. f.11c.. :rc. a!J +-. Elc~io ==Jfll;.Mo .3-d~+--
I r 

heJaplo,,r. Bvr ... cl= :rc. herhoJ,' bt'r a~lcf h/0""~"-f.,'J:-,._ 
be~/f,'ftjd... yubuk_(ort') r;;.f<=>kf IY}om~nfk,-,',.,//) -€''1 f:::.'7::::.k_ o..--/<;>4_ 

~-I-t ol=ro ~ - r.5ec;/~~"r. _. 6sr:: /d.::..f'~.:;. p,·.~:;,; hipoJ -/=f/ 4.... stjk..,~ 
'
1 J fO.J.. ....... ,..,..-" U U . ' ' h. 1 • · 7 1 yvb.,.lc f-=-, t) A7.A t_E 7 /1?oM£1'-/7(_ E 12. I , ,'/ 

b,~/i,i-71~J!/ifL fJ,if./c; Va.rolr"". 

5 - DenUe,_, -/ok.r-, .l.&rulur -.~~ x, x2 X /_" .J._~J ' 1• 1 I __ .1 I? 17tp-t:r)t' Tl '<-
l:J;I//\rr!fje-1 (e.,-- -Jc;,".-., e d/ltr. 

~ :- k'e.j/r .2t>,...f-- 1 olr'77.Jr.a-..../.,.. ... , '7-f.2..;/lr. B....,"" .... ., /7 ;'? 
,. k..t'c;f> (ok ,., ?=,.,.,...I=......,/~ 1 r , 

d) ..s::?er ?o2iJa1 a/(!., t.!t .... ru/ Mi = !vf;o rMtrXf-1- ~-+Mil'/ )(11 v·J. 

b) Drlu::fc.(t..- ve. h/'per..J-/off/( b;!rt?'i:.Je..,fe.,... ;2 oJ-I<:>i-;L
1 

eJ-.J 
.St J fe......, L U::: ltJe-.~,,..~c_ c;-o2.::.;......., .)'= pt ltr. 

f - c!>onut,la~ b/!'f-r-=>1 e.o/,'jf/', &U'1V"'l IC,,J h:,~/; .J.:;re/.,_1/1/( 
cJe.., tdeo./1/.t..., · (t:.S,.J) )~ole-... yarorb..,t!tr. 

J IYf./Yf/ ':}->:I = 0 o/r.,p/t.lrr c . 

·' /. J ~~ L.. .1- _ (-f-) fe;/'J..)fer:') io{'/o .... f _ (-) ferl...,fen'1 -/oplo ... / ./ O.(J()S I 
(0 0 F( rtOt-- ~ -<L-(f>- 0 .,.,.f,Jtr. 

(-f-) 'le.~) -k.rt'l.;,/L..-J"'J t>r-f.4:>/a"1o.)/ .._, 0.01 



v. , /V::> + N ,'X, +Nz Xz 

N: N o..:. ".l , x,..._ .'-12.. \' .,_ 

T-.o To-1- T, X1+ T::.X>. 
J 

~ bJQ I ~0 o b II 1 bJ;t 1 ';!:;21 ) S::.z ..!:le_rde!Ji.s/jrrne }eoi V1rM ;:, tt':Jrffi'l i ;f.e_ nu~~~~ 

denlolern -io:l::.Jr> ,l cl.z.'vl0r ve X'i , Y2.. hi~:slaJ.i!:. blin~e.nleri bulvi'\LJr . scmr~ .:n!_ 
• - Pilz..;~on de.d:Jem' e...t i1c \·11p ersblik ~§"~A l::csit ;z~~n die eJ;Jr 

X...:> ve x~ ... ~ 
~ ... YtJIQEMELE"r.-L 

X- D Yuk.le.rne~: 

·121>slal;l::... esas sist"eme. 

kes:,l: urr/&V'\.. ~~Qrn/S>I'\.. 

X; .. 1 Y~ernesi, 

.._y3lnrt. d1~ ~er &/ilir. Eu duru~ Nl_::td~ e3elu\. 
.'-lo, No,To ile ,sbsle.rilir. 

izoslah&:.. ~ sis-feme:- ~nJ2 Xi. hj>etsloJh'L /:i,/inmtyUJiflil'l birirn d~en" eft; _ 
lil;r. Mfbo~ 3el~ ®~ -z~~ c:;bP_JIQI'>11.sYl. Hi. , N:, 7;. i~ "+- ' I • D ' ._gv.51<Ulttr. .:> 1r 

hiperslcJiil:.. .sist-v>l;, her.J,.YJcoo hre.rs~J..ii:-..U.. okrece-5; ( i= 1,2, .... , n) bf,irn 

D) s0PETZ..Poz..iS'(OIV r::e:Nt.LEMLE£i 

~ipersfal-ik.. s;,temde. d1~ ~We¥1 ~d~~ 0elen bd&I~~Y ( .k<"-lit 

· 20rl~ , rr,est~e-i: re~bjyc!)'llo:>n. , .:;er~i~~rnde;r v.s . ) i~-h"J:.. eJ6!5 ..siJkrYY:h d~ 

dtilerden ve.. 'nipersbJil:.. bilinrne.._7'enle~ de11 ry,t:;"cl= 0~~ b~01J~IJe11n -lop-
"VI•na es_ilti~ 

H_ 

(j) N-
-,.. 

1 "2 

R £ 

Ho + M, x , ~ H2 Xz +· ··-- +MnXn 

N o ~ N,'X.,...i.. Nz. )'=- +- ··· + Nn X, 
T(.) + T, X1 + T:z.. X::. -+ ... . + Tn Xn 

'<o -1- K'1 x, ~ I:?,_ 'Xz + . . . . + R.., Xn 
<..--.._..-.J L-- · ------ .....,- .. ----------J 

d t;;? miievd er. hpvs'c2/-;l.. c: ':nrr.!:Yed eJ.cirY) 

"'I 

! 
f ~aj:>O?I:!;JJn c..J:'*M lkll. 
I 

j 



7_ SoVl u~~ ~bvl t:oJ,!,or. 8txu.>n •w'• l:<::fX>/1 .SJtel:.Uii.. denl:/~1 loin den .._y.;..-d _ 

IO>Y'Ithr 1-/pf:r -"< iohi:. &.ts'feme cit !vi>M 7 o!.!.Y-'J.,.,.,;.;,o!J;I/ 
r· ··- _ . · --"- . . U_! .. :~rr..:. lie tyrr.;:, -!_<~L. 1-e:Jiuh~ s;{,r 

Jr MML d5 +]Nf..li. ds +J.TT.,· ds =0 (i: / .. 2, ... n) r ' I 
"" /j./' ~ cl, '0 E! Cl GF Vl>-JC>....- - . '< 1 '1-o .J.. 

/::.=>;>=>!, .:sbre;l:;.l./,k. o'~d'~",. e;..,, , en c..:>/c_ 0 b 0/5..., "lo 6 0 r-.!51~£ ~>o;,7;; ile. st_jertQJ/ 

.3 :en:.icw. e k Icc. I ~r. 

rJk~! h;:/0. • J:-~~,.,fe.10 ff>t!_<Y'rl' - {-> te•im~~~ 
(+)-.-e. 1-> fb,'rv,le>-ir. fopl=m/;;JfJrJ,n VT,61~ 

Bv !cJ>?'"rol'if'<' (-n) Qdd l:.,)p::.k sWI.;Q de-1t:lfiY!i iclr1 'lit~<>rbrHV~l-<.. ,9..el:n,e~lir. 
s~x· ... J·~ 

M, N >T ~j;~rr, brtnt'' cJnm1 ( uz-.;.f'l"B ve.. 
!:b'~ ~e.l:... A!tJi~-4rmclt"Ji fzrledilrf!dirrk. ) 

L iz.os~-+i!: e.sas s;,.tfm \'!::. h;wr~loJf,Lb/,f)t~7~d••r 

Xz. 

/ 

-+ ,, r-:::-u 4-
i+ ... _ 

+ 

(Mo) 
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//}<·1'21 I [4) 

Eic..S 11 = .ls(7 2.+o.s~o. s~)[2J+ L4.o.s'[7]= 6.17 
3 3 

Eic..$,2 - _1..<:;,'3 (1~-::z,o.S)[2] _j_4."3.o. S(1]~-l.3. oo 
6 '2. 

;;-rc.. 82:2.., .!.. s, 3 2 [ZJ + .4,:!
2 [1] +- ~ <~'•3' [4J: io2.o 

3 3 
E'fc 'B1o = ~s.11(1+2,.o.s)[2] +k"'l..o.s,17 [1) +- ~4,o. s.4[1)= 46.&7 

Fie .S2o - -.!. '5.:!',17 ['2) _!.. 4,.":J,17 [7] -3.4,3•4L!]: -=B 
!I 2. 3 

~ ?-. - ~nl;/<'>n ./~'"'"'"' l:.v>VImcw __ ve. t;~,., .. ~ 
G.l7 x1 _/3.0 x2. +46.67,.c 

-13.D XI 4- 10'2 )< 2 - 'Zo& -::. 0 x.,..,. 1.47 

. 0,.,, 
' I 

-4.47 
_/ 

7_ l:::crrh-oL 

4 ·3 ' Uut•5.16 / 

(M) . 

I.e! 

~~--1.77 • 0.'71 t 

(T) 

/ 

1.47 

j NN1 Ic ds ~ .l 5' ( _ 2,1,4-.47 + 4-.36- 0 .5><4.47 -1- z, D.S' ,4 ~6) [ 'Z] + J... 4,o.s ( 'Zv4-. ;.; _ 4.41)[1j 
r G . & · 

+ ..L 4.o.s ,4 c 1] = zo.11 _ 2D.1o = o. o1 ~~~·f h.oJi>"' o.o1 -% o.os 
3 . ::zo.lo 

J 1'<1 M 2 If: ds : _l.. s • 3 (- 4.47 + 2, 4 . 3~ ) [ z] _ l 4. 3 14. 3 G _ 4. 41) [ 1 J - Z. 4 • 3 , ~ [ 1 J + -
3
1 3 , 3 

I G 2 3 

.. 4.4l [. 4] "' - !OJ. 7G + ID/. 73 = -0. Ll.3 trY:>/-,:/ /,;,~ = 0 . OJ == '"/. c. 0 3 
IC/.73 
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)<I ve_ )('2 hlrers~N"\::: baN'\'M-~lu\ , d~ru\-h .. .)OI'II'\.dc:i\:::(" 

lifd~l~~u Sltlr old..u..~vl'\d<lt"'\ l?lul c:Lt... Slf,rc:L\~; 

21= NN<>-) 
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J..s 
EI.. 

so " u ~ . C o-r r• m I ~.- J o."' 
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I<LSALTMA TED~/ 

V1r/{..,e..l · ~ i.e.orem, ,le._ .:::Jerci<§ i:?tyn,e hc.J;:;,b,nJ;:;. , (1-1, N, 7) kt:vif z.orlan. 

3 rvt.l)fld-...n ·;cy-a (M)\j.Ji') k.e.s·,l: 20r00 ..3 ... vb.mdan bir 1-~1:.5; llit~r.slo:tfiL 

si:5~e. sit herh~i bir ',zos\ahl:. St~e~r.def\ sitr;;:J:,ilir-. 

Btx\ 0> ...9 brt ; 

:§rn .,. J M l-1o d~ + j N No c:Ls +J T To d.J 
U E'F GF' 

Sm = j Mo !:1. o1..J t- j No N <IJ +}To I.... dJ 
EI FF 6F' 

iZ!).Jt;J.i£ 
Buf'C.'d.s, J (~oiNt {-zb hiper:s~hL .sl.ilemdtn dck cdilen hcrh3n.._gi b.r) ~shrdL 

dt,J .._yWuder. m!:;Yd<ma 8 eien M,J..J1 7 ~~r:.>rnl:;rt 

{i:{JjJJofj~ ' hiJ>ershJ.J:. .5J~erndfn ddt. ed;Jen herl~yi bir /zu_ 

:sS!il:. dunde hir/m .y:.J:ltmeden ol~ M,IJJ 7 r!Jm,;nl¢11 

~ q.... c~..,~ .,,, ... ,.~ -'"''"!>~_ .t.}~:--J \-,;1 :. 4~~~7-·..U.~U~{"~ 
l$pg/ ' Kw01/,t_ OJm::> ~/p_ '2~ h}<>~r;f.:il'-Jil:.. bir ..si71i1mdt.. ._~ieliJe!eldv. ....,J.J.l . 

' . . ct, .... "'- 'rr..:. , t 
.. ' '?4. 

dm=- j M!:!.. ciJ +j 'N N cb+} 'f .I.... d.5 
EI £F GF' 

,, 

( ut-:i" -i- (' -
,,_;_o n ' t J- )'I "'ft '1-: .t "1. :,.. 

c.-: - t . 
L-- · - .~· 

01208::.' 

0 0 

C5c. ~~ deplasmaroJnt'rl he1~h1 

.. + 'Xz. [ J H2 f.1 <>IJJ- j N2 !1._ d ... q .. j-;_ 7" dJ] 
EZ g= C.F' 

'------~~ 
=D 
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.+..!..1..3.o.::25. 4-.41 = 764 
3 El EI 

kr.sa f -1-tr.;,. ~mi,Je.., ._ye>¥ar~r.J:_ , 

Sc • ..L ..L s~:2 (-4.47+"2-•4.'%) + l ..l 4,'2 (2•4.36 
6 2£1 6 4ET 

,.:~) _,_l ..!_ A,4_.2 = 764 
3 4tr rr 

GEVEL H.6LO!:. '<SWEG~IZ.ME 1-16S<:IBJ 

~iper-:sbh.t.. sbbde. d~ el!i olaoal d.J~ ...ybl:.ler > 
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w ·. h1fe.rs~l:. sisTun;, ve>-ilcn TYieJnd f_dl:n~/en,; 
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SORU 1: OI~U ve yUkleme durumu ~ekilde verilen ta~ryrcr sistemi KUWET 
25p yontemi ile ~ozerek 
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35p · · 3 t yontemi lie c;rozerek 
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SORU 1: OI9U ve yUkleme durumu ~ekilde verilen ta~1y1c1 sistemi KUVVET 
30p 4 t yontemi ile 9ozerek 
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S.U. t-1UH. MIM. FAK. IN~MT MUH. BOL .. YAPI STATIGIII BUTUNLEME SINAVI 29.01.2002 

SORU 1: OI<;U ve yUkleme durumu §ekilde verilen ta§IYICI sistemi KUWET 
30p yontemi ile ~ozerek 

21 

A 

I• 2'1!1•4 m •I• 

1A) Moment diyagramm1 
~iziniz. 

18) E noktasmm yatay yer 
degi§tirmesini bulunuz. 

4 m Gerekli kontrolleri yapm1z 

E = 200 000 kg /cm2 
I= 40 dm4 

SORU 2: Olc;U ve yUkleme durumu §ekilde verilen ta§IYICI sistemi A<;:l 
25p 1 t yontemi ile c;ozerek 

i~ kuvvet (M,V,N) 
C diyagramlanm ~izinlz. 

21 

A 

6m 

B 

• ~I 

2 m Not: Gerekli tUm 
kontrolleri yapm1z. 

SORU 3: OI~U ve yUkleme durumu §ekilde verilen ta§IYICI sistemi CROSS 
25p yontemi ile ~ozerek 

B 

21 

A 

llrl.i..: 

SUre 140 dakikad1r. 

12 t ic; kuvvet (M,V,N) 
diyagramlanm c;iziniz. 

Not: Gerekli tUm 
kontrolleri yapm1z. 

Soru ka-Jtlan temiz olarak iade edilecektir. 
BA~ARILAR DiLERiM 
Yrd .Doc;.Dr. Nail KARA 



2.2.1.6. ANKASTRELiK UC MO~lENTLERi (EI Sabit) ALt 1 

iKi lJCU AHKASTRf KiRi~LER 
Viikleme !)ekli ~All 

P.l --s-

P.oll-n) 
--L-

Pn.!L -n) +---
L 

Tablo ? 

BiR UCU ANKJISTRE- aiR UCU MAFSALL1 

Yiikleme ~!i MA<! 

I / 

k .. , 

j 

I 

-~{l·b) I 
I 

J.P.L 
l -16 

I 
I 

Degi5ik konumlu/iki ucu ankastre ya da bir ucu ankastre diger ucu maf 

sall1 c:ubuklann degi5ik yukler alt1ndaki ankastrel ik uc: momentleri, ac1 i5a

ret kurallar1yla tablolar halinde verilmi5tir {Tabla 2). 



S.U. MUH. MIM. FAK. IN~AAT MUH. BOL .. YAPI STATIGIII FINAL SINAVI 02.062003 '\) 
~--------------------------------------------~ ( 
SORU 1: Ol~u ve yukleme durumu ;;ekilde veri len ta;;Jy1c1 sistemi KUVVET 
30p 4 t yontemi ile ~ozerek 

Dfjjjjjjjjjjjjjjjjjjj i'fE (),II 

31 ---- r·--- 31 ----- ---

1 
----- --------> I. 

c 
2 tim 

. I ' 

21 
8 

6 m 

1A) M diyagram1n1 ~iziniz. 

18) E noktasmm yatay yer 
degi;;tirmesini bulunuz. 

Gerekli kontrolleri yap1n1z 

E = 200 000 kg /cm2 
I= 40 dm4 

SORU 2: Ol~u ve yukleme durumu ;;ekilde verilen ta;;Jy1c1 sistemi A<;l 
25p yontemi ile ~ozerek 

8~ 
T t ffl i~ kuvvet (M,V,N) 

c ~ 1111111111 IIIIIIIIIIIIIIII~E diyagramlar1n1 ~iziniz. 
21 

21 

A 

1
2m 2m 

....... =-1011( )loiOII( 6m 

SORU 3: 
25p D ,....~....,.,j,j,,,........_~....,.o~o~o~o~--... 

21 

8 
31 

21 4m 

A 

I• 4.5 111.,1.,... 4 .5 m,..l 
Sure 110 dakikad1r. 
Soru kag1tlan temiz olarak iade edilecektir. 

Not: Gerekli tum 
kontrolleri yapm1z. 

Ol~u ve yukleme durumu 
;;ekilde verilen ta;;Jy1c1 
sistemi CROSS 
yontemi ile ~ozerek 
i~ kuvvet (M,V,N) 
diyagramlar1111 ~iziniz. 

Not: Gerekli tum 

kontrolleri yap1111z. 

8A$ARILAR DiLERiM 
Dr. Nail KARA 
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$ekilde yiikleme ve deformasyon durumlan veri/en iki ucu elastik ankastre kiri§lerin t;ubuk ut; kuvvetlerini bulunuz 

~ ~ ~ 

31/m 

WIUIIITIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIt 
10 t 0,003 rad 

~
001 d 002 em 

~ 

Io,5 em 
_f1 em 

0,002 rad 
8m I~ 8 m ·I 

EA 
0 0 

EA 
- --
L L 

0 0 I= 0,008 m4 A= 0,2 m2 E = 2800000 t /m2 

0 
12£/ 6£/ 

0 c y 
0 

6£1 4£/ 
0 -

12£/ 6£1 

L' y [p] = [k].[d] + [f] 

6£1 2£/ (A) (B) 
-

(C) 

L' [kJ= I L 
EA EA 

y L 

-- 0 0 
L 

0 
12£/ 6£1 

L' -y 
0 

6£/ 2£1 
y -

L 

70000 0 0 

0 525 21 00 

[k] 0 2100 11200 

-70000 0 0 

0 -525 -2100 

0 2100 5600 

- 0 
L 

0 
12£/ 

u 
0 

6£1 

L' 

-70000 0 

0 -525 

0 -2100 

70000 0 

0 525 

0 -2100 

0 

6£1 -y 
4£1 
-

L 

0 

2100 

5600 

0 

-2100 

11200 l
[f] 

5 
0 

+ = 

0 

.-----a- fl . 
(jJ 



100 kN 2A 
-~21 

[1] 

Ol2_1 ~· · .. 0 ,, ,,, U2 I U2 I 
6 . .., ~ .., ~ 

0 
1 
0 
0 
0 
0 

[1] Nolu <;ubuk 

-1 0 0 0 0 
0 0 0 0 0 
0 1 0 0 0 
0 0 0 -1 0 
0 0 1 0 0 
0 0 0 0 1 

[2] Nolu Cubuk 

C05U: : 1 
s1nu: = 0 

L 

1 
0 
0 
-1 
0 
0 

0 
1 
0 
0 
-1 
0 

1 
0 
0 
-1 

0 
0 

0 
3 
3 
0 
-3 
3 

-3 
0 
3 
3 
0 
3 

/' -

~ekilde verilen ta§1y1c1 sistemin 
Matris Deplasman yontemi ile 
<;ubuk u~ kuvvetlerini bulunuz. 

A= 1 
I = 1 
L = 1 
E = sb. 

Cubuk dugum numaralan 
[1] -> 1 -> 2 
[2] -> 2 -> 3 

[k1xvz=[T] T.[k]xyz· [T] 

C05U: : Q 51n U: = 
0 -1 0 0 0 1 0 0 0 
3 0 -3 3 -1 0 0 0 0 
4 0 -3 2 0 0 1 0 0 
0 1 0 0 0 0 0 0 1 
-3 0 3 -3 0 0 0 -1 0 
2 0 -3 4 0 0 0 0 0 

0 
0 
0 
0 
0 
1 

0 0 0 1 2 3 
-3 0 3 -3 3 0 -3 -3 0 -3 
0 -1 0 0 0 1 0 0 -1 0 
4 0 -3 2 -3 0 4 3 0 2 
3 0 -3 3 -3 0 3 3 0 3 
0 1 0 0 0 -1 0 0 1 0 
2 0 -3 4 -3 0 2 3 0 4 

2 3 0 0 0 
0 0 -1 

12 6 0 
6 4 0 
0 0 1 

-12 -6 0 
6 2 0 

0 
-12 
-6 
0 
12 
-6 

0 
6 
2 
0 
-6 
4 

1 
2 
3 
0 
0 
0 

Cubuk ankastrelik tepkileri 

-50 
0 

25 
-50 
0 

-25 

0 
0 
0 
1 
2 
3 

0 
100 

{f2}xvz={f 2}xyz= 25 
0 

100 
-25 

0 
0 
0 

2 
3 

1 
2 
3 
0 
0 
0 

15 



3+1 0+0 3+0 
[K]=E 0+0 12+1 0+6 =E 

3+0 0+6 4+4 

4 0 3 
0 13 6 
3 6 8 
1 2 3 

1 
2 
3 

Denklem tak1m1 ~ozumu [K].{D}={F} 

4 0 
E 0 13 

3 6 

3 
6 
8 I 3 

= ~ rn 

[F]=OO 
DDEY 

I =1/E 
3 

Cubuk u~ kuvvetleri {P}xyz=[k]xyz·£T].{d}xvz +{f}xyz 

1 0 0 -1 0 0 
0 3 3 0 -3 3 
0 3 4 0 -3 2 

E -1 0 0 1 0 0 
0 -3 -3 0 3 -3 
0 3 2 0 -3 4 

1 0 0 -1 0 0 
0 12 6 0 -12 6 
0 6 4 0 -6 2 

E -1 0 0 1 0 0 
0 -12 -6 0 12 -6 
0 6 2 0 -6 4 

200 kN 
17,581 

10,32 -r 
-

- -,58 ·( ·· ....... 
10,32 

100 kN 
[1] 

-----89,68 
· .... ..(61,77 
9, 3 

0 1 0 0 0 0 
-1 0 0 0 0 0 
0 0 1 0 0 0 
0 0 0 0 1 0 
0 0 0 -1 0 0 
0 0 0 0 0 1 

1/E 

190,97 
'\ 10,32 

7{39 

- 9,03 

89,68 
+ 

(N) kN 

fd1l 
0 
0 
0 

10,323 
-9,032 
2,903 

{d2} 
10,323 
-9,032 
2,903 

0 
0 
0 

9,03 

- 190,97 

10,32 

(V) kN 

0 
0 
0 
1 
2 
3 

2 
3 
0 
0 
0 

9 032 
39 68 
36 77 

-9,032 
-39 68 
42L58 

10 32 
-90 97 
-42 58 
-10 32 
90 97 

-48 39 

61,77 

.2o 

-50+0 

~ 0+100 
-25+25 

= 

10 323 
-9 032 2 
2 903 3 

{f1l [P1}xyz 
00 9 03 

50,0 89 68 
+ 25,0 = 61 77 

0,0 -9,03 
50,0 10 32 
-25,0 17,58 

{f2} [P2}xyz 
0,0 10 32 

100,0 9 03 
+ 25 0 = -17 58 

0,0 -10 32 
100,0 190 97 
-25,0 -73 39 

73,39 

(M) kNm 



SORU 10: Ol~u ve yukleme durumu verilen sistemde B noktasrnrn, 
(1 Op) yatay yer degi~tirmesi os H ve donmesi <r>s degerlerini bulunuz. 

Jm 21,5 t/ml D 2~1 3 Urn T ~ 
-[ siii!I!IIII!I!!UII!!IIIIII!IIIIII!!IIc 

A AI A I 

I• 3 m .. ,. 4 m .. ,. 4m 

T:.A 
0 0 

EA 
0 -

L L 

0 
12£I 6D 

0 
12£/ 

----u 1.' -f) 

0 
6El 4EI 

0 
6EI 

[k 1 = L' L L' 
EA F:A 

0 0 -- 0 
L L 

0 
12£/ 6FJ 

0 
12EJ 

J} J} -----,y-
0 

6D 2El 
0 

6£1 

L' L -IT 

[F] = [K].[D] = [DDY] - [ >:f] 

[p] = [k].[d] + [ f] 
1 0 2 0 0 

50000 0 0 -50000 0 
0 375 1500 0 -375 
0 1500 8000 0 -1500 

-50000 0 0 50000 0 
0 -375 -1500 0 375 
0 1500 4000 0 -1500 

[K] = '5000~' 800~' [F] = rn 
1:: Hua -

[D] = 

0,0001 m 

-0,005 rad 

~:..;..;;..;.-1 

0 

6EI 

1.' 
2/o"/ 

L 

0 

6FJ 

L' 
4 /:J 

L 

0 
0 

1500 
4000 

0 
-1500 
8000 

E = 2000000 t tm< 
I= 0,008 m• 
A= 0,2 m< 

f1 
0 

21 ,5 
35 
0 

21 ,5 
-35 

d1 
0,0001 

0 
-0,0050 

0 
0 
0 

p1 
5 5 

-7,50 14,00 
-40,00 -5,00 

-5 -5 
7,50 29,00 

-20,00 -55,00 



KAFES KIRI~ 1 

6 

1 
I 

L I EA Vi I 8,4853 2 >Q 

0,2357 0 -0,236 
0 0 0 

k -0,236 0 0,2357 
0 0 0 

0,7071 0,7071 0 
-U, I Uf U,{Ufl u 

T 0 0 0,7071 
u u -u,rur 

0,7071 -0,707 0 
0,7071 0,7071 0 

TT 0 0 0,7071 
0 0 0,7071 

3 I L EA Vi I 1 0 dt 
0,1 0 -0,1 

0 0 0 
k -0,1 0 0,1 

0 0 0 

0,8 -0,6 0 
u ,o u,o u 

T 0 0 0,8 
u u u,o 

0,8 0,6 0 
--0,6 0,8 0 

TT 0 0 0,8 
0 0 -0,6 

1 2 

-30 kN 
3 

Zi 
,.1. 

Vj 
}Q m 

0 
0 
0 
0 

0 
u 

0,7071 
U,(Ufl 

0 
0 

-0,707 
0,7071 

Zi I Vj 

~= AA :::·: 

0 
0 
0 
0 

0 
u 

-0,6 
u,o 

0 
0 

0,6 
0,8 

(4) 

<I 

.·.•.· 

' 

8 

Zj 
<I Jt ::::::: 

0,1667 
0,1667 
-0,167 
-0,167 

01 
0 0 
0 0 

-69,73 1 
-51 ,58 2 

Zj :I :Jt 
0,08 

-0,06 
-0,08 
0,06 

03 
-69,73 1 
-51 ,58 2 

0 0 
0 0 

0 
0 
0 
0 

0 
u 
0 
0 

-0,167 
-0,167 
0,1667 
0,1667 

d1 
0 
0 

-85,78 
12,834 

sin cos 
-0,6 0,8 

-0,08 
0,06 
0,08 

-0,06 

d3 
-24,84 

-83,1 
0 
0 

F~1 
- 2 

0 
0 
0 
0 

0 
0 
0 
0 

p1 
20,219 

0 
-20,22 

0 

p3 
-2,484 

0 
2,4837 

0 

0~1 
- • 2 



2 L EA Yi )I Zi :(I 6 2 J! {Q 

0 ,3333 0 -0,333 0 
k 0 0 0 0 

-0 ,333 0 0,3333 0 
0 0 0 0 

0 -1 0 0 
TT 1 0 0 0 

0 0 0 -1 
0 0 1 0 

4 L EA Yi I Zi (I 8 1 ( ~ ( ~ 

0 ,125 0 -0,125 0 
k 0 0 0 0 

-0,125 0 0,125 0 
0 0 0 0 

1 0 0 0 
TT 0 1 0 0 

0 0 1 0 
0 0 0 1 

Yj I jj\ 

Yj 

rl j j 

Zj :(I sin cos 
(jt 1 0 

0 0 0 0 
0,3333 0 -0,333 0 

0 0 0 0 
-0,333 0 0,3333 0 

0 0 1 2 

02 
0 0 
0 0 

-69,73 1 
-51 ,58 2 

Zj 

··= ~ { ~( 

0,125 
0 

-0,125 
0 

0 
0 
0 
0 

d2 
0 
0 

-!>1 ,58 
69,731 

sin cos 
0 1 

-0,125 
0 

0,125 
0 

0 
0 
0 
0 

1 2 0 0 

D4 d4 
-69,73 1 -69,73 
-51 ,58 2 -51 ,58 

0 0 0 
0 0 0 

23 

p2 
17,193 

0 
-17,19 

0 

p4 
-8,716 

0 
8,7164 

0 



,,,,,,, 

~m 40 kN A= 10.0875 30 kN I 30 kN/m 

31 ..,.A,.. 31 ~kN 

30kN }m A= 0,125 

~ekilde verilen ta§IYICI sistemin 
Matris Deplasman yontemi ile 
«;ubuk ug kuvvetlerini bulunuz. 

1 = 0,0009 m4 
E = 2,00E+07 kN/m2 

0 

[1] 0 , .. ~ 

[21 

3 
4 .... J -

(3) T 42 
(2) 

1 r·L 
x ;Lv ..... ~. [41 .... 

5 r·t:..-o 
[ k 1xvz=[ T ([ k ]xyz·[ T] 

\'0 
_c: 



1 Eteman=t A 1 E j L i ~ 
1 JjP;Q~l$ ·••• t®Q(W® / . 3 Ji :t>)®f? 

0 
1 

T 0 

1 yi ' zi I » 1 zj 1 cos I sin I 
··-· J) . ( !t u >~ u Jf < 0 -1 

0 
0 
0 

583333,3 0 0 -583333 0 0 0 
0 8000 12000 0 -8000 12000 8000 

k 0 12000 24000 0 -12000 12000 kT 12000 
-583333 0 0 583333,3 0 0 0 

0 -8000 -12000 0 8000 -12000 -8000 
0 12000 12000 0 -12000 24000 12000 

0 1 0 0 0 0 I 8000 
-1 0 0 0 0 0 ! 0 

TT 0 0 1 0 0 0 T1 kT 12000 
0 0 0 0 1 0 -8000 
0 0 0 -1 0 0 0 
0 0 0 0 0 1 12000 

0 

f D1 T*D 
0 0 
0 0 
0 0 
0 0 
0 0 
0 1 Qi.PAA-~~ 0,00053923 

-1 0 
0 0 
0 1 

0 0 
0 0 
0 0 

-583333 0 
0 12000 
0 24000 

583333,3 0 
0 -12000 
0 12000 

0 12000 
583333,3 0 

0 24000 
0 -12000 

-583333 0 
0 12000 

0 0 

k*T*D 
0,00 
6,47 
6,47 
0,00 
-6,47 
12,94 

0 0 
0 0 
0 0 

0 -1 
1 0 
0 0 

0 583333,3 
-8000 0 
-12000 0 

0 -583333 
8000 0 

-12000 0 
---

-8000 0 
0 -583333 

-12000 0 
8000 0 

0 583333,3 
-12000 0 

0 0 

0 

0 
0 

0 
0 
1 

0 
12000 
12000 

0 
-12000 
24000 

12000 
0 

12000 
-12000 

0 

UU ~4qoo • .. ••-
1 

0 
0 
0 
0 
0 
1 

~ 

"' 



k 

TT 

1 Eteman-{ A ~ ,; 1 l. 1 ' 1 2 o::::· ·-·:: _:. ·. :·::< ' ";::0:::::\::0::- . . .· . . . ;: >:::O:.:<:o;:o 4 : ,, .. : .· :. : .. o:,' JM~6 : . . ~f)J!O.®® ,.-.,.,.,.-.,.,.,._ -P.tJQZ:"f. . 

I yi l zi I yj r zj I cos r Stn~ 1 < ~ ) u >~ ) \4 < :·:~·· > 1 0 

625000 0 0 
0 10125 20250 
0 20250 54000 

-625000 0 0 
0 -10125 -20250 
0 20250 27000 

1 0 0 
0 1 0 
0 0 1 
0 0 0 
0 0 0 
0 0 0 

f I 

0 
! 

40 ! 

26,6667 
0 

40 
-26,6667 

-625000 
0 
0 

625000 
0 
0 

0 
0 
0 
1 
0 
0 

0 
0 
1 
z 
3 
4 

0 0 
-10125 20250 
-20250 27000 

0 0 
10125 -20250 
-20250 54000 

0 0 
0 0 
0 0 
0 0 
1 0 
0 1 

1 0 0 0 0 0 
0 1 0 0 0 0 

T 0 0 1 0 0 0 
0 0 0 1 0 0 
0 0 0 0 1 0 
0 0 0 0 0 1 

625000 0 0 -625000 0 0 
0 10125 20250 0 -10125 20250 

kT 0 20250 54000 0 -20250 27000 
-625000 0 0 625000 0 0 

0 -10125 -20250 0 10125 -20250 
0 20250 27000 0 -20250 54000 

TTkT I ----- I 
I ------ - . 

T*D k*T*D 
0 105,53 
0 15,06 

0,00053923 40,39 
-0,0001688 -105,53 
-0,0008525 -15,06 
-0,0002218 19,84 

N 
I!' 



IE/eman[ A 1 E I 1 L 1 t 1 3 . Q/Utf ••• ••••••••••••••••·•~®QQ®Q < s • JM~1<t ) 
T 

yi zi yj zj cos sin I F - l -- --t 
··-· ~ ) ' · ••••••••• ..,. i L )~ ) q y ) Q ) 0,8 -0,6 I 

450000 0 0 -450000 0 0 
0 3456 8640 0 -3456 8640 

k 0 8640 28800 0 -8640 14400 kT 
-450000 0 0 450000 0 0 

0 -3456 -8640 0 3456 -8640 

~-- 8640 14400 0 -8640 28800 
---- ----

0,8 0,6 0 0 0 0 
-0,6 0,8 0 0 0 0 

TT 0 0 1 0 0 0 
0 0 0 0,8 0,6 0 
0 0 0 -0,6 0,8 0 
0 0 0 0 0 1 

f 03 
-36 
48 
40 
-36 
48 
-40 5 @;J!QN~ 

0,8 ·0,6 0 
0,6 0,8 0 
0 0 1 

0 0 0 
0 0 0 
0 0 0 

360000 -270000 0 
2073,6 2764,8 8640 
5184 6912 28800 

-360000 270000 0 
-2073,6 -2764,8 -8640 

5184 6912 14400 

T*D k*T*D 
0,00037642 169,39 
-0,0007833 -16,64 
-0,0002218 -33,18 

0 -169,39 
0 16,64 

-0,0013902 -50,00 

0 
0 
0 

0,8 
0,6 
0 

-360000 
-2073,6 
-5184 

360000 
2073,6 
-5184 

0 0 
0 0 
0 0 

-0,6 0 
0,8 0 
0 1 

270000 0 
-2764,8 8640 
-6912 14400 

-270000 0 
2764,8 -8640 
-6912 28800 

- -- _.__ -----

N 
"i-1 



1 2 3 4 5 

2 
[K] = I A~Q~$.q l+.U.~t I 174:J:J(;;~ I }1~~IJ: <l .-.•. fl!l1~ / I 3 

4 
5 

1,5E-05 4,4BE-07 1,84E-06 -5E-06 1,96E-06 

4,48E-07 1,5BE-06 2,04E-06 2,4E-07 -8,9E-07 
[K]", = 1,84E-06 2,04E-06 8,6BE-06 1,2E-06 -3,1E-06 

-5E-06 2,4E-07 1,2E-06 1,53E-05 -BE-06 
1,96E-06 -8,9E-07 -3,1E-06 -BE-06 3,96E-05 

{F}=dd-Ef 

53,33333 
--w 

-130 
-13,33333 

-

d_d_~_v Lf 

tv 
():) 



0 
6,47 t ·f \ 6,47 

lkN6,47l~ 12,94 
'···l ·l 

······. 0 
)-so 
0 

20 kN/m 

105,5~~111111111111111111111~ ~·· .. 105,53 ; t t )6 82 
67,06 ~ 55,06 24,94 ' 

105,53 

(N) kN 

30 kN 
30 kN/m 

·· :~ 

205,39 

~'''''"'""' 

''''''''-'X ----.:::::: 

(V) kN 

(M) kNm 

"' ~ 



J 
Eleman 

1 

k 

Tl 

Eleman 

2 

k 

Tl 

I 'I( 

yi 
0 

EA 
"I 

0,1 
0 

-0,1 
0 

il 
01 
0 0 
0 0 

-78,655 1 
-329,26 2 

yi 
10 
EA 

1 

0,125 
0 

-0,125 
0 

!I 

02 
-78,655 1 
-329,26 2 

0 0 
0 0 

10 

zi yj 
10 10 
L sin 
lU 0 

0 -0,1 
0 0 
0 0,1 
0 0 

~I ~I 
d1=T.01 

0 
0 

-78,655 
-329,26 

zi yj 
10 18 
L sin 
8 u 

0 -0,125 
0 0 
0 0,125 
0 0 

!I !I 

d2=T.02 
-78,655 
-329,26 

0 
0 

3o 

4 zLv 

I x/ 
5 

:tiE 
8 

~I 

Tl 
il ll il il 

zj 
10 

cos 
1 

0 0,1 0 -0,1 0 
0 k"T 0 0 0 0 
0 -0,1 0 0,1 0 
0 0 0 0 0 

0 0 1 2 
0 

"I -~!1 ~I ~:il ~ll 0 
0 

p1 
7,8655 

0 
-7,8655 

0 

zj 
10 

cos 
1 

0 0,125 0 -0,125 0 
0 0 0 0 0 
0 -0,125 0 0,1 25 0 
0 0 0 0 0 

1 2 0 0 

!I 
"1_;:;~1 ~I -; :;~1 ~I! 

p2 
-9,8318 

0 
9,8318 

0 



Eleman 
3 

k 

T ' 

Eleman 
4 

k 

T' 

K 

yi zi yj zj 0,7071 0,7071 
0 0 10 10 T -0,7071 0,7071 

EA L sin cos 0 0 
2 14,142 0,7071 0,7071 0 0 

0,1414 0 -0,1414 0 0,1 0,1 
0 0 0 0 k.T 0 0 

-0,1414 0 0,1414 0 -0,1 -0,1 
0 0 0 0 0 0 

0 0 
0,7071 -0,7071 0 0 
0,7071 0,7071 0 0 

0 0 0,7071 -0,7071 
u U U,(Ufl U,(Ufl 

03 
0 0 
0 0 

-78,655 1 
-329,26 2 

yi zi 
'IU 'IU 

EA L 
2 10 

0,2 0 
0 0 

-0,2 0 
0 0 

0,8 0,6 
-0,6 0,8 

0 0 
u u 

D4 
-78,655 1 
-329,26 2 

0 0 
0 0 

1 2 

d3=T.D3 p3 
0 40,792 
0 0 

-288,44 -40,792 
-177,21 0 

yj zj 
'10 "' T 
sin cos 
-0,6 0,8 

-0,2 0 
0 0 k.T 

0,2 0 
0 0 

0 0 
0 0 

0,8 0,6 
-u,o u,o 

d4=T.D4 p4 
134,63 26,927 
-310,6 0 

0 -26,927 
0 

F 
~1 
~2 

0 

0,8 
U,l> 

0 
0 

0,16 
u 

-0,16 
u 

D 

~1 
~2 

-0,6 
U,ll 

0 
0 

-0,12 
0 

0,12 
0 

3\ 

0 0 
0 0 

0,7071 0,7071 
-0,7071 0,7071 

-0,1 -0,1 
0 0 

0,1 0,1 
0 0 

0 0 
u u 

0,8 -0,6 
0,6 0,8 

-0,16 0,12 
0 0 

0,16 -0,12 
0 0 



A::-0,25 

I 
A=Ot15 

.2 5 .£. 2 
1-----¥----- --~-------· ----)( -···-----·----~···-*-------;)( 



0 

0 

£>1 

~0 
~ lot 

/.10 1 
1.::: 

2_ 

1' 
2.. 

1 

'5o roo -

- 15oo 
- 3000 

-5ocro -

- -1500 

- 3MO 
0 

1i 
3t/,., 

"' Jj 
~ 

~J:.o 
- -5Qoo) -

3ooo - ..Asoo 

80fl0 - - _3000 

- 50000 -
-3{))o - ~soo 

4000 - -3000 
0 0 

0 +0 - 0 

1:2r 
E~.2..t.to6tf.,). A""" 0,~""'2. 
I-== O. oO Y ""' 4 

"' 1 

-
3ooo 

Ltooo 
-

-3ooo 
'BODO 

-~ 

1-~ 
2 

'l-

0 

0 

0 

0 -

l lbOOO 
2- 4000 

-o,gs-f-+5 -4 .14) b. d2 +.fz 
-1.143 -t5 ::o 3r851-

-z,265-5 .;1,2.85 

0 .;-o =a ~ \ o,S51-t-5 ::::5r6S+ Jz;:: t>~l 

3,e51- -;;r,2e,5 '!>?-

( -------rf: {-----x1 b.D 
14,44~t '5,65-7-t 1~t'32/ 2rb1'5 



S.U. MUH. MIM. FAK. I N~MT MUf-J. BO~_vAPI STATIGi II TEK DEr<S SINAVI 05.03.2008 

Ad1 Soyad1 : No : 
SORU 4: OlctU ve yUkleme durumu verilen sistemi matris deplasman yontemi 
20p ile ctozerek M,V,N diyagramlanm ctiziniz. E = 2E+06 t lm< 

I= 0,008 m' 
A= 0,12 mL 

11 t 0 

EA 

L 

0 

0 

0 

12E/ 

L' 
6EI 

0 

6E! 
L' 

4EI 
-

EA 
--

L 

0 

0 

0 

12EI 
L' 

6E! 

I 
0 

6EI 
L' 

2EI 

[k]= L' L 
EA 

- L' 
EA 

L 

0 

2 
3 
4 
5 
6 

[K]I 

--
L 

' 0 

l 0 

0 

12E/ 

L' 
6E! 
L' 

0 

6E! 
L' 

2E! -
L 

- 0 
L 

0 
12EI 6E! 

L' -[} 

0 
6EI 4EI 

-[} L 

[F) = [K].[D] = [DDY] - [ I:f] 

[p] = [k].[d] + [ f 1 

0 0 1 0 0 

30000 0 0 -30000 0 
0 375 1500 0 -375 
0 1500 8000 0 -1500 

-30000 0 0 30000 0 
0 -375 -1500 0 375 
0 1500 4000 0 -1500 

0 0 2 0 0 

80001 
~mm 

40001 
~sooo: 

[F]=rn 

[D)= 

o}-o 
I c 

4 ~ f1 f2 
0 0 
12 5,5 

16 11 
0 0 
12 5,5 
-16 -11 

d1 d2 
0 0 
0 0 

-0,00175 0,00075 
0 0 
0 0 

0,00075 0 
2 p 1 p2 

0 0 0 0 0 
1500 -1,50 10,5 1,13 6,625 
4000 -11,00 5 6,00 17 

0 0 0 0 0 
-1500 1,50 13,5 -1 '13 4,375 
8000 -1,00 -17 3,00 -8 

0 

v 1 A 

M 1~--------,:ts:-------~ 



SORU 10: Ol~u ve yukleme durumu verilen sistemde Ave B noktalarmm, 
(10p} CJ>A ve cp8 donme degerlerini bulunuz. 

E = 2000000 t /m" 
27 t I= 0,006 m• 

4~1 A=0,2 m' 

s 2,"11'''11'''''''''~'M,m,,,,,,,lllll~1 ~ c 
A, I ~ 0 

J 
A,l 

5 m '///-' 1 0 m _ I t 0 
·I>E o ~ r 
2J-o f1 

0 
f2 

EA 
0 0 

EA 
0 0 - - 0 0 

L L 

0 
12El 6 EI 12EI 6t:J 
-----;; u 0 - -----;; u 

13,5 
33,75 

15 
25 

0 
60 4£1 

0 
6U 2U 

u -u -
[k]; L L 

FA 
0 0 

EA 
0 0 

L L 

0 
13,5 

-33,75 

0 
15 
-25 

0 
12U 6/::t 

0 
1'2 U 6 U 

------;; L' -----;; -u 
0 

6 / :"/ 
2 "' 

6U 
4 "' -,!- 0 - . 

J.' / , I . 

d1 
0 

d2 
0 

0 0 
[F] = [K].[D] = [ODY] • [ }:f] -0,0090 0,0040 

0 0 
[p] = [k].[d] + [ f 1 0 0 

0,0040 0 
0 0 1 0 0 2 p1 p2 

40000 0 0 -40000 0 0 0,000 0,00 0,000 0,00 
0 144 720 0 -144 720 -3,621 9,88 2,882 17,88 
0 720 4800 0 -720 2400 -33 ,750 0,00 19,214 44,21 

-40000 () 0 40000 0 0 0,000 0,00 0,000 0,00 
0 -144 -720 0 144 -720 3,621 17,12 -2,882 12,12 
0 720 2400 0 -720 4800 -2,464 -36,21 9,607 -15,39 ... 

0 0 2 0 0 0 

[K] = 

<i>a= -0,0090 rad ~) 
Me= -36,21428571 tm 



S. U. ~UH. MIM. FAK. I N~MT MUH. BOL..YAPI STATIGi II BUT. S!NAVI10.09.2004 

Ad1 Soyad1 : No: 

SORU 4: OI<;U ve yUkleme durumu verilen sistemin 
20p <;ubuk u<; kuvvetlerini bulunuz. 

E = 2000000 
I= 0,0125 

0 A= 0,25 

ot n 3t/m }--o 
2~ 0 
eJIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII~~ c 

A , l :X:: A , l 

, 3_,...,.,.,___---'1;...:;0--'m;.:.;_ ___ _.~+ol•t------'1;...:;0--'m~-~·1 

[k] = 

EA 
L 

0 

0 

EA 

L 

0 

0 

0 

12El 
----v-
6£1 
L ' 

0 

12El 
L' 

6EJ 
I } 

0 
EA --
L 

6EI 
0 L' 

4El 
0 

L 

0 
EA 
-
L 

6EI 
0 

L ' 
2EI 

0 
L 

[F] = [K].[D] = [DDY] - [ ~f] 

[p] = [k].[d] + [ f] 
0 0 1 0 

50000 0 0 -50000 
0 300 1500 0 
0 1500 10000 0 

-50000 0 0 50000 
0 -300 -1500 0 
0 1500 5000 0 

0 0 2 0 

0 0 

12EI 6£1 - ----v- L' 
6EI 2EI 
L ' L 

0 0 

12EI 6EI 
~ L' 

6El 4El 
- -;y- L 

0 2 
0 0 

-300 1500 
-1500 5000 

0 0 
300 -1500 

-1500 10000 
0 0 

[K] = [F]=~ 
-25,00 

[Kr'= [D] = 0,00300 
-0,00200 

A B 

d1 
0 

0 

0,0030 

0 

0 

-0,0020 

0 
1,5 
20 

0 
-1,5 
-5 

rad 
rad 

B 

f1 
0 
0 
0 
0 
0 
0 

p1 
0 

1,5 
20 

0 
-1 ,5 
-5 

0 
0 
1 
0 
0 
2 

d2 
0 

0 

-0,0020 

0 

0 

0 

0 
-3 

-20 

0 
3 

-10 

0 
0 
2 
0 
0 
0 

t lmL 
m• 
m" 

f2 
0 

15 
25 
0 
15 

-25,00 

p2 
0 

12 
5 

0 
18 
-35 

c 

A B 
-------------------

s _____________________ c 



SORU 9: 01~0 ve yukleme durumu verilen sistemde cpA= -0.03 rad ve cpS = 0,02 rad 
(10p) olarak veriliyor. AB ~ubugunun, u~ kuvvetlerini bulunuz. 

0 E = 20000000 kN lm' 
2 I= 0,008 m~ 

3 0 A= 0,16 m' 
80 kN 120 kN )-.., 2 

j~llllllll~~~~~~~~~lllllllllf .) 

0

1c ,}---
1 

)-o I • 8 m :'f 4 m •I,. 4 m •I f1 f2 

1 £A 0 0 _EA 0 0 0 0 
L L 

0 
12£/ 6£1 

0 
L' -----;} 

0 
6£1 4£1 

0 
[k]= -----;} L 

EA £A 
0 0 -

I, L 

0 
12£/ 6£1 

0 
L' ------;} 

0 
6£1 2£1 

0 
L' 

-
L 

[F) = [K].[D] = [DDY] - [ ~f) 

[p] = [k).[d] + [ f] 
0 

400000 

0 
0 

-400000 

0 
0 

2 

[K] = 

0 
0 

3750 
15000 

0 
-3750 
15000 

0 
1 

80000 
0 

40000 

1E-05 
0 

-4E-06 

0 
15000 
80000 

0 
-15000 
40000 

3 
2 
0 

800000 

2 
400000 

0 
0 

400000 

0 
0 

0 
3 

40000 
0 

0 160000 

0 -4E-06 
1E-06 0 

0 7E-06 

Cj>a = -1 E-04 rad 

12£1 6£1 
-[} -----;} 

6£1 2£1 
------;} L 

0 0 

12E/ 6£1 

L' L' 
6£1 4£1 

L ' L 

0 3 
0 0 

-3750 15000 
-15000 40000 

0 0 
3750 -15000 

-15000 80000 
0 0 

[F]=~160 
-80 
200 

-0,003 
[D) = -1 E-04 

0,002 

( ~) 

120 60 
160 120 

0 0 
120 60 
-160 -120 

d1 d2 
0 -0,0001 
0 0 

-0,003 0,002 
O,OOO f 0 

0 0 
0,002 0 

p1 p2 
40 40 -40 -40 

-15,00 105 30,00 90 
-160,00 0 160,00 280 

-40 -40 40 40 
15,00 135 -30,00 30 
40,00 -120 80,00 -40 

-120 kl\ 



/ 

SORU 9: Olc;u ve yOkleme durumu verilen sistemde q>B= -0.0024 rad ve q>C = 0,00035rad 
(10p) olarak veriliyor. BC c;ubugunun, uc; kuvvetlerini bulunuz. 

E = 2000000 tim' 

2Im 1
2 5 t/Am 17 t J- I = 0,009 m• 

' 

0 A= 0,25 m' 
2 3 t/ m 

c@lllllllllllllllllllllllllllllllllllllll~~ 
o e A,J ::::2S: A,J r5t~.o -t - w///' 5 m 5 '/////• 1 0 t 0 
~ 1~~~~~--~~~~E~-m--~~~~E~------~~m~--~~ ~~ 

[p] = [k1.(d1 + [ f 1 0 
f1 f2 

EA 
0 0 

EA 
0 0 --

L L 

0 
8,5 

0 
15 

0 
12£/ 6£/ 

0 
12M 6101 

----;! L' -~ I! 
0 

61:'1 4£1 
0 

6El 20 

(k]= u [. - I! / , 
F:A 

0 0 
/ :"A 

0 0 
L I. 

21,25 
0 

8,5 
-21,25 

25 
0 
15 
-25 

0 
12£/ 61::1 

0 
12/:1 6£1 

-~ ----;r- / ,' -.,.,- d1 d2 
0 

6/:"/ 21:"/ 
0 

6/J 4/:l 
1.·- - - --· 

1.' 
-

I. I. 
0 0 
0 0 

-0,0024 0,00035 
[F1 = [K1.[D] = [DDY1 - [ :Ef] 0 0 

0 0 
[P1 = [k].[d] + [ f 1 0,00035 0 

0 0 1 0 0 2 p1 p2 
50000 0 0 -50000 0 0 0,000 0,00 0,000 0,000 

0 216 1080 0 -216 1080 -2,250 .6,25 0,375 15,375 
0 1080 7200 0 -1080 3600 -16,250 5,oo· 2,500 27,500 

-50000 0 0 50000 0 0 0,000 0,00 0,000 0,000 
0 -21 6 -1080 0 216 -1080 2,250 10,75 -0,375 14,625 
0 1080 3600 0 -1080 7200 -6,250 -27,50 1,250 -23,750 -

0 0 2 0 0 0 

[K] = 

cp.= -0,0024 rad ( ~) 

Me= -27,5 tm 



SORU 10: Olc;tii ve yiikleme durumu verilen sistemde 8 noktasmm, 
(1 Op) yatay yer degi§tirmesi o8 H ve donmesi cp8 degerlerini bulunuz. 

16 t 

I 
4m 

A , I 
4m 

EA 
0 0 

EA 
0 0 --

L L 

0 
12£/ 6£/ 

0 
12£/ 6£/ 

L' L' L' 7 
0 

6£/ 4£/ 
0 

6£/ 2D 

7 -
L' 

-
[k] = L L 

EA EA -- 0 0 - 0 0 
L L 

0 
12£/ 6D 

0 
12£/ 6£/ 

L' L' L' L' 

0 
6D 2£/ 

0 
6£1 4£/ 

L' 
-

L' L L 

[F) = [K).[D] = [DDY] - [ Lf] 

[p] = [k).[d] + [ f] 
1 0 2 0 0 0 

12500 0 0 -12500 0 0 
0 375 1500 0 -375 1500 
0 1500 8000 0 -1500 4000 

-12500 0 0 12500 0 0 
0 -375 -1500 0 375 -1500 
0 1500 4000 0 -1500 8000 

[K] = 11250~1 800~1 [F]=rn 
-40 

[D] = 

0 "-B - 0,001 m ( ____. ) 

<j>a= -0,005 rad ( ~) 

E = 2000000 
I= 0,008 
A= 0,05 

f1 
0 
8 

16 
0 
8 

-16 

d1 
0,001 

0 
-0,005 

0 
0 
0 

p1 
12 12 

-7,50 0,50 
-40,00 -24,00 

-12 -12 
7,50 15,50 

-20,00 -36,00 

t lm" 
m• 
m" 



SORU 9: Olc;u ve yukleme durumu verilen sistemde q>B= -0.0005 rad ve q>C = 0,00175 rad 
(10p) olarak veriliyor. BC ~ubugunun, u~ kuvvetlerini bulunuz. 

E = 2000000 t 1m' 
I= 0,008 m• 

0 A= 0,12 m' 

.)1:7t4m ~~~ ;J:;J-- 1 

~1·------· j.t---------t~---+1 f1 f2 

~ 0 

o 3t/m 1)-
0 

Af11111111111111111111111111111111~ 
A , l 

8m 

FA 
0 0 

EA 
0 -

L L 

0 
12£1 6£1 

0 
12£/ 

L' u ,; 
0 

6F:t 4£1 
0 

6EI 

[k] = L' L -u 
Erl 

0 0 
EA 

0 
L L 

0 
120 6E! 

0 
11f,] 

L' L' L' 

0 
6{:'/ 2EJ 

0 
6D 

L' 
- -?-

L L 

[F] = [K].[D] = [DDY] - [ :Ef] 

[p] = [k].[d] + [ f 1 
0 0 0 0 0 

30000 0 0 -30000 0 
0 375 1500 0 -375 
0 1500 8000 0 -1500 

-30000 0 0 30000 0 
0 -375 -1500 0 375 
0 1500 4000 0 -1500 

0 0 1 0 0 

[K] = [F] = c:::::cJ 
Q!J 

<pa = -5E-04 rad ( ~) 

M8 = -20 tm 

0 0 
0 12 8,5 

61:-1 

rr 
2U 

16 
0 

17 
0 

L 12 8,5 
0 -16 -17 
60 

J' 

4~-l J 
d1 d2 
0 0 
0 0 
0 -0,0005 
0 0 
0 0 

-0,0005 0,00175 
1 p1 p2 

0 0,000 0,000 0,000 0,000 
1500 -0,750 11 ,250 1,875 10,375 
4000 -2,000 14,000 3,000 20,000 

0 0,000 0,000 0,000 0,000 
-1500 0,750 12,750 -1,875 6,625 
8000 -4,000 -20,000 12,000 -5,000 

2 



S.J. HUH. HIM. FAK. I N~MT MUH. BOL. YAPI STATiGI II EK SINAV 29.01.200.1. 

Ad1 Soyad1 : No: 

SORU 4: Oh;;U ve yUkleme durumu veri len sistemin E = 2000000 t lmL 
20p B mesnetindeki donme ve momenti bulunuz. I = 0,008 m• 

0 0,15 mL 

~;1111111111111Md11TI111tA· ,}-' 
A , l 

of-o 
lA 

10 t 

I 
A , l 

I• 4 m 

E4 
0 0 

EA 
L L 

0 
l2El 

L' 
6EI 

0 
L' 

0 
6EI 

[k] = L' 
EA 

0 

4EJ 
0 

L 

0 
EA 
-

L L 

l 0 
l2El 6EI 

0 -~ L' 

0 
6EI 
L' 

2EI 
0 

L 

[F] = [K].[D] = [DDY] - [ ~f] 

[p] = [k].[d] + [ f] 
0 0 0 0 

37500 0 0 -37500 
0 375 1500 0 
0 1500 8000 0 

-37500 0 0 37500 
0 -375 -1500 0 
0 1500 4000 0 

0 0 1 0 

0 

l 2El 
-~ 

6EI 
L ' 

0 

l2EI 

~ 
6El 

- L' 

0 
0 

-375 
-1500 

0 
375 

-1500 
0 

[K] = [F]=~ 
c::J!J 

-0,001 rad ( ~) 

M 8 = -18 tm 

8m 
f1 f2 

0 0 0 

6El 5 12 
L' 10 16 

2EI 0 0 
L 

0 
5 

-10 
12 
-16 

6El 
- ""L' 

4EJ d1 d2 
L 0 0 

0 0 
0 -0,001 
0 0 
0 0 

-0,001 0,0025 
1 p1 p2 

0 0 0 0 0 
1500 -1,5 3,5 2,25 14,25 
4000 -4 6 2 18 

0 0 0 0 0 
-1500 1,5 6,5 -2,25 9,75 
8000 -8 -18 16 0 

2 



S.U. 1'1UH. MiM. FAK. iN;,MT MUH. BOL .. YAPI STATIGII I FINAL SINAVI 07.06.2002 

SORU 1: 
30p 

OI9U ve yUkleme durumu ~ekilde verilen ta~JYJCJ sistemi KUWET 
2 tim 4 t yontemi ile 9ozerek 

tllllllllllllllllllllllllll ~ 1A) Moment diyagram1n1 
4 t . .....,.E-.,..,__ 9iziniz. 

D E 

~r·:n······ 
8~ 

~~<~-6?•~l<~~12~m~--~·-~ 

C noktasmm dU~ey yer 
degi~tirmesini bulunuz. 

Gerekli kontrolleri yap1n1z 

E = 200 000 kg /cm2 
I= 40 dm4 

SORU 2: OI9U ve yUkleme durumu ~ekilde verilen ta~JyJcJ sistemi A<;l 
25p yontemi ile r;ozerek 

4.25t i9 kuvvet (M,V,N) 
3.5t 2 tim diyagramlanm 9iziniz. 

'flllllllllllllllllllllllt' . E 
C D .. ·······21 

B :} 
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SORU 3: Olr;U ve yUkleme durumu ~ekilde verilen ta~JyJcJ sistemi CROSS 
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SUre 130 dakikadJr. 
Soru kagJtlan temiz olarak iade edilecektir. 
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SORU 1: OI<;U ve yUkleme durumu ~ekilde veri! en ta~JYICI sistemi KUWET 
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SORU 2: Oh;U ve yUkleme durumu ~ekilde verilen ta~JyJcJ sistemi A!;l 
25p yontemi ile c;ozerek 
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SORU 3 : Oh;U ve yUkleme durumu ~ekilde verilen ta~ryrcr sistemi CROSS 
25p yontemi ile 'rozerek 
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