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Qfp — 933 = ~200 = Sfz = —200 + 3335 = —100:2S Kn.
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= (me)mM: 497F8 km.
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a) for poind A .
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olubbm -~ Bpp = O
tega =0
l?
A a b . A Ma
@P\A 'Ef?b: 7%:2 C%A éﬁ-{?
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~ 1 1 (g M)l
A=z ey~ e =0
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”A+M9 2Ma+ MR\ ¢
- Pob /0 t Pab (2 ] A )
—=2 " Ter ) o 151( ) - Mp+Mg/) 3

»
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Solubivn :— 12 KN
4 9.4\01/71\
Ma ? T
Ra Re

RAXE+Mg —Mpg — 12 X4 — 9_4-x1:: .

Ra = 30+(M8'_M3)

12
\ \|’ . . 24 ktlm . Ma Mg
? ’@1 + rwrwma’b" + Q@ r‘f}
RA':G Re=¢ RA R& Qa Re
2 Ra=(Ma—Me
Rat = Mx4T_ o4 A ( R )
' 2.40+(MA—@
| E1
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|
I
Q)
I
| Ma
= ET
| 4
Oea =0 N
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o4 (47_ 192
21 T EIL
SBA:.LI:9-4-O+@\A"MIL)]_8 Ma g —L A8 4 | .4.182 _—
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tega = L (MA—MR)| .8 _™MA8 4 _ L 4R A 4_ 1 o192 4 _
BA ,_[2_40-\-T) 333_ _EAI_,4_ ’-'EEA% Latl 4 oo
IMp +Mp = 208 —~~—- (Y
Fomm (i) 2 ()

MA = 52 Kn-m

Me = oo KN-m.

—

-

Note :—

Porta~Moment malhal Com ot be oppliel osily in Cote of distambinuily
n thae datleded &ko.pe_/ eladtic Cuvure.
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8 L4 Lo )
t3c=s°
"E c 773
ta=me=22- L5 L) 4 = 22
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A e [ D
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D> ClmTuaotn_ Beamn ~ulhed

— All welhets ©f Siope omd deblackion cColudodion dincumed HMl Mow e
Double 'm.\-&&-mh'm. MamuLo-au rralhed , Momnent - Avea wethel Coluulstzy
Slope omt dalleshivn u.a:va Elodfic Cwwe..

— Howorer ConJuypele brom wiad iz bosed on Hraa privaiple. of
Stokics , Homte nCose urhere Hhane iR el.fsu-nﬁ'inu-i’\a m e delieeted
Shope Mg voelhel 4 st sw‘m,ue,

— Beamn wtih 15 leoded wiﬂ\“ M Aaoa-mm in Qe wnﬁuaa:b, beam.

— Accotig e Beip ool -

(A) Shear ferce of 0wy poid in tmTupte. beam i @qual do Siope ot
Hok Poivd N vesl beam.

(B) &e».l.m@ owened ok omy Povd N Hhe Wua,at._ boarn T equad
to delleskion ot ok Poivd N Teo) beown.

&g _ ™ < (dy —, d6 _ M
dxd EL dx. — EI
48 = © = | =rdun M _
S ,( EL {SJ! e = u&l
Pl bl
Slope. in veal beam Sheoa fece in ComTyde beam.
Now,
- d,v. -(

_(4.3 =4 = ‘U dude = ggwdm-dx :gv-d,x

4 1%e4lu_h'm N veo) bearn &Mvj et 10 uﬂ:ru&onz_ begxn .
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NOTE :—
i> Dlimimole beamn fove ddlovninadde amd  Stoble LonTugats beam.
1> Indebeomninge. bRovan  hove Uralobie C.cn:ruaai'z_ beon.

Sign Convenbim :-

> ) ()

Saaai 031
(+vc;a Q—a\ga
B SE= 4y b
(v ()

iy af T disgram I8 &We), Qnoéya on (oaTugede. beamn i
Upward oml if 1 disgvom I V), 9‘”‘“’3 o (rnTugsde
beorvn a dovenuniend.-

vy 3) Shosr foe N ConTugabe beam it (ve), Siope in weol
beorn WAl be ombicddockwite. & i€ in un'xudoh, beam iR
ve), Slope. in weol beam will be clackuwine.

vy af BM?T wwed (M) in ConTugade brom ik positive. (+ve),
debleation N wea) beorn will be Lpward 2 H BM in
Cr\'\:ruaniz_ boorn 8 ve), dalbleabhon n weed beorn wiil
be. dowonusead.

VI> Downwoerd dalleskivn iy Token a2 "nedo.h'v&(-w).
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® | o . e
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4 €1 dov Rao) boowm
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o Rox] = P
D — o
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1,
PL 77 Rexdtd al %%—xo + Lxlx EQI lf-—_ﬂi)—_:o
s () Ry = o5
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Re = et
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SR QR U E Y ST T
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= Dq = 4-351‘]’
ol 2 0 1\ o4 /0 '-9_9\3
Me 26T T+t \F= 9—) 'E?_"(I‘z) - €T
P
= Ac= 2AET

ESENOTES.COM



ESENOTES.COM
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S N 3
. /e ) Cempude. A, B4.

-
A L/ : c - & for ’\’E.og b
4%,\ Re Raxl + My —Ms=0
RA:D, RE'-:-'O
Fhrcmﬂmgoi'n. beom,
RA"'RE"“%--&-:O = RA-)-RE— -Me"_g == (i)
Ra=Rg --— - - ()
Fven () 2 (W)
— —Mol
Ra=Re = Z&¢
(SH), = Ra = -
= Q= Mol
6ET
'-Mb.o L
™ MO.Q ! 5 M
B = TEL T ET TRE

R
C
4 ‘ (O Compute. Ac

ET 5 Canipet.
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for Read beam @ Raxl = ?'Bzﬂ = Re= 5

RA'\'R& = P

pw
ol

>
ECCCICIKAN
b )
™
~
|||, .

Compuil. End weootory 2
Mornendy.

 ——0—r

for Rea) beown:

Raxd = My +Mg

3
>
£\
SSSRNet

—
«—0n—>

Ra Ra = MA;'V‘&
Rp = — ™Ma+MQ
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Ma-l-Mg
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A 2}
¢ ' 2 \' 4 ' Y m_
1 4
&Mg = ~$---{i) SFg = 0 —~ - (i)
1y Masmg 4
2-! EI 3“&'!! :—8
Mag—2mp ==& éﬁr —— - A
Ma+Mg Ma —
R il Sl
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Hora A) 2 (B)
MA= Mq = Q-EI;J_ZS
R - 2MaA _ 12ET 8 ***
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e for Reod beaim
A e
N )M‘" Raxd = = (Ma+Mo)
A Re
RA — -(MA+MQ)
Ma
T T T EL Rg = MatmMe
T
A 2}
Ma+ Mg
ET
SFB = —6 8‘“8 =0
M P _ 1 (Matm
Mad_ [ (Marme Ma gl 1y 1
ﬁ"‘l{%——)}:—g EL & ET 3_0
Mp—Mp = —28ET _ _ __ ¢ LMp = Mg - --— ()
A n o (i)
fom (1) 2 (i)
20ECr QEI
- 8€E
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i e
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NOTE :~-

ad focce P s o.!-ceua oppiied to e bor ormd amsther foce Q"
B Mow opplied So ot boa deferrs  funther gy T, 0 Bhix cose
Wok dona bK " R W, = A = Px

Wy dene_ by ‘9" A Wy, = A= Qx.

P+@
> A, :—l,_'q’x
leaf ¢
~——=A,=Px
)
/ A x D+x
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dedteshon —»
6> Ddue Tn vwrnent
D
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& UQ:JMJ.S :LMS: Av@a Wnde,
S = Movnend —Stope.
Geve .
M
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S
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Note :~
3 oo M oA olwesdy opplied Omd Omeboar Qno.-li-a "N deaferrnas
teo Sbudanae ba"o("um wekdane_ bc'l M, W, = M

omd  LISidena ba, "NY, Wy =N

* Shmhwéhuqn Stoved in gStvuadurcy (UO

PZdn

a> Stwnev\.e»aa«e(ue,b ofma-lloo..twa '('PPJ’“__(
AE = Aniol Tigdity
i —> Aniod Stiffnesy

MZd

b Swnmﬂ due toBeM&'va Momed = .(ZEI

EI — flowunad wigidity

%?-—>f”mum4 SH{fNew.

vida

C> Styen E’Y\-QA?Z due H Sheor fovie. = K‘(
Atn — Sheoa "ﬂ&t&‘\a’
Bl s Seos. stithnes

K-»me‘p-dwdnfwo—ns < o

Cwon —su_\-fm

d> Styom &M&% due H Towsione) Mometr — T*d=
26T

GT —> Toetiomad 'zna«xﬁa

ﬂ — > Towiensd S'HM
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v P
. | ET I‘_’\I Compde Aq
A 1 &9

Solutizm Ue = LPAg , . .
uj = e (L P) ([ priade _ P2 =
2€I 5 2Er | 2€r ~ 2fr i
u — P 0
I =Tex
Ue = Yy
2.2 K]
! - PL _ _PL
wPAg = Cex  — DLa = Ter
Y
. A 1 E'I | (L M
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. Og
Colution
UQ_ :"EMBE
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"9 ET 2ET Emo = €I
_ ML
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Note :~

— This wetlal Com be waad 0Ny whan losd i o..m:hva omd
dipplotement it e dstuamined o e lncodion o oPplicakion
o4 lood.

- A {2 OOy Ioods ong c.a..hv\a Hhaoa wold be Unkmowm
displotemeds ot Hha lecodion of applicokon 6} the Isad . Hence,
bl WATdene. equalion (Ue) it vk opplicalle.

£ Mebed o Viviuol ek (wnit loed Tdhed)

2% La
V 4

W, Woq_ Wq

— 1= Unit laod opplied ot e poink of wNN deMeskion T to
be. 4eund out due $ exliimdd Qbo.-h‘«d» (Wi, Wy, W),

— §,8,,8:, 8. ore deloation of Poivd 1,2, 2 2¢C dse Fo unit
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- U = odernsl fve dovelopal of oy Poird N Bha boom due
fh e et o Onct loey.

— W, Wy, Wy are MRnxo) Snod applied of poind 1, 2,3,

_A|,A2_,AQ,AC_OJ\-Q_M‘Q&HM o} PO'\V\* 1‘2_|3,C_ doe &
eodoona) laeld Wi, Wy, W,

— F s He et fote develsped in Hhe differondiel  domnent dx
due th e eMet o &dovcol Soad Wi, Wi, Wy,

~ Lood "W Comies the displatemmemt o dI" in diffeandiod elomedt Mdx”

— Llood "f" Covger P dispiotemet o “dL" in differendidl elomendt Tdx”

Toted OMarma] WOrKdee due to Umit (ved ovnd exfuxal (eod

Ue = U.LI <+ ugz

Ue, :—;—_XLxS,._ + XA,
Re, =Lxwixa, +LrwyxA, + J,‘_X WX Aq

Ue = £X1X8e + 1XAc +L X1 %A, + LAW XA, + TX Wik Ay

Total Qtvain @nongy Stoved (ardernal WOOTKdema)
Ui =4 Sudl +4 3 FdL + Zudt

Now; Hom ey Priniple

Lx1x8e = 4 T uwal

L — |
Lxwixad, +LangxA, + 35X Wix Ay = < ¥ FdL
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-?vrlu_ A‘“"“‘T’“’”’* Iood disPloLomaed
EK—\-\QIA_:-\A l V |
viviasd . OrdRansd
wokdene V\\"\'U-nQ woikdrme

— Tt wndhal Con bo Wl 1 And oud dalig b B tvuun Toind
dellecion Gwd ~sotelion N beavay 2 fremes due Hn ol

Lood.

W APPlicakion 84 Unit lsed obhed 02 viv Work. in

LT TTT

— ApPply Lvit fead o poivd "AT in fhe Liveckion of dasired
ded(eakion

— Due o I unit leed Coladadn. ivdeasa)  Virkua) seemedt
""" i P beane o oY Salion .

— whan eddwad lesd X opplied Mow, Poivd A oves by
arcount A L T elommed da ik Mcmel/nm ba,

on ool 82 d8 amd hay wromank dononatnl = M.
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& _ ™ do — ™ M
42  EL = I = ET —>db = grdx

Now, Extenrd virtwa) wowkdeng , Ue = L XA

L
Irdorns)  Vivkua)  wonkdene. , Wi = J(md.&
0

\|/3 K

L A7

A S sSm

. Cormnpule GR&AB 4
1

Solutitn &> for defleckion ot B

L KN

Sk Aa lB C
G

Ra= Lk
™= —Lx(§—n) = —=(s-% , for 0 XL S
™ =0 , {oe w>s
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e [

c
%
™M= —3(10-7&) . for 0L £ 10
L Y
A :] o M . ~ ~ lo
E]‘_dq"_ !+S‘ u)mdl—]—! 0X‘3"°"22d‘&
6 b ET €L
3 s g
—_ = So— /S +nt
A EIf ( )dx
(]
-__3 s
A =gr|sox -,
0
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A= €T
> ] | ey
4 ® | 4
™m=-1 for 0<x< S
M=o0 for s<wzl0

\|/'3KN
C
-
M=-2(1n-w), f o02x&lo
L ™M S lo
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o o (y

>
AN

_ 2 2y
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< —>
. Compudr- Ay, . = ,Qf'/\
Axijm 41 [0
A A\
Solutisn xy oy
— Re Re'® = Lxlo
x -~ lo — =
4,>_AI Rez 3 K=
ﬁ“‘ Hy—1L =0 —=> Ha =1. (-F;-( virtual um;)
Tag = IXx for 12% <10
Mep = I%'Y for 0<%<3
.8
>
2 21| 9"« for AM Extenmsl .'.DOJ_
rofm g T fe Hp = 4xlo=40
e
4—A Rext = 4xloxios
H
RA A ({Q:D_S , RA':'-—ZS'

Mag = 407 — 4% | for 0L x40

Meg = 26, Hv 0&£x<8
Loy = [ My = [ xon-20) 1o 26 4
© ET S E(@D
Dey = (1000 >
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20K
. CDTC‘\PUE A.’DH R 8p 3 _ 2]{ - 5
(9_1) rgp
19k 40, (1)
A
20K
T I z I Dy g | lp—"‘—%
s == 0
Rp I‘\D
i [0 Kath,
! 1
e -
RA4+Rp =0 , Ha=1L a = 4o
Ryl = L.4 Ra+Rp = 20
R.D =4 , RA: -1 P\L‘4‘ = 9.0%9_-\-10)(47(39;_

Ra=30 , Ra=-Io

MAQ 40% — bexp_ — 4OXX~ sx

'\”ﬂcb = 1 04')(5-_2
( Mpe = 30%
1(2+n) . Meg = 30 (n+2) —20% = 6o+ o
2
LBy = [ Han= fﬂ(m—sﬁu o (0 a1 (o)
EL 0 E@r) > E@T)
— *8¢:63
Avn = —g7
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b> e | ]
|*°|A25: Ra+Rp = O Ha =0
&> “»,
Rln Rpr& =1L => Rp=%
QA':. ——"F
I’_ MAB = 0
Ny |
A Mpe =g x—1L
. ™Mcq :%_(1—!—'2) - = '12(?_'!5.

2
1. 6p “:(m Eﬂl__&fx: _( 0'(40';—;5’(2)44 +°{ (1"1

— 26 6%
G.D —_ EL Q

3o, () Gos o
0

2€T

.E‘n Yo obove Cose Suppivt A Sttes  deuom by &, Omd waoves
ﬁd_"d&‘h‘\' ba SDM&Y\L Abﬂxeb-

20kN
e D
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(P39)
DKt 40, (1)
a8 So
G
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SO‘\&*‘M R
Rt
Rp=1
L
Lx Ay + Rp-0 + (-Ra- &) + (_HAXSO): S"“‘%Ax
o
‘hﬂ A)H —_ % +RAS| <+ HASD
44—'14:1_
Ra=-1 Opy = HEE_g, 4+ g,
e - § »
T 2
RD':‘I 1. 6p + Rp.0 + (—HA‘S.) + ('—RA'S) = !m:—t dx
°
—-326:€
Bp = EI? + HaSo + Ra$,
A
o Op = 3% __ g
‘4_HA'=0 b ET +
Rl\:--|/4_

# Deflection 0f beam due b Temperotine U‘""Z,"“

Te

@ dat: :b
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:Séf + xdw Q‘h -T92, — { dw+ o ix(‘l‘t—Tb)}

chd = o)
Ef S A
CH=FF = Xdn (L-T) _ xdw AT do
- 2 -7 2 / \
_de _ XdraT / \
Md_g?' - 2 - 2D / \
— Kdw AT d.y.-\-o'(-dlﬁ;_:rn)
de ==F A 2
Here, I &-% |
AT = Tp-Te, (Astoming To>Ty) 2
D £
Note :~ C-< )F L

dl + “d"'(-ri, "'To)
84 TES>TL, = AT = -ve,

d6 will have ﬂw&apg remreud -
fom  prndiped  of viThual workdme

1.5 :S'm-d.e
Hongde | A= (m ("(TéTd_-L)
S:mﬂma . 1.0 ‘:J . d6

e :J '\’“C"TAT&L)

. Pz De, Ag for 'Dm.a—ivem Code . <= &S X162
Ass rapule. Ag iF Suppet A Selled by Swm.

Te=86c
250 ram
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i
o> <X o \I{
AT Sm  ©  ©m T"
Ra R
— —
RA - Rb -
m:'—zx , Fr pgn &S
6x (160 —80) d:
48 = XATdx _ é£x10 X — 0.8 XIg™2
D 9¢ox% |o~3 ° " dw
s
1A= 2.{ %x 2:08 x10"3 dy
0
1,S
A, = 2~08x10"3|—%|
A¢ — 0026w = 26v™Mm.
1
; 2:s \I( 3
b> AT i a a — TD
Ra R
Ra+Rp =1 (i)
Ralo = Lx3s = Ra=Fkn, ({D:‘T K.
™ae= Rax = %_x , 0< x&x
Mg = Fle+28) —Ix 0LN < FS
Exteansd Workdene = Infrangl Wovkdme .
2.
1.8g = [mde =

f gxxzo&mo Jx 4 f(—'S- ’L)zoaxto da
(+}

+S

2

Agz%xzoamo"zl | +2ogmog|'s -5

0

= 13§ xlo—>
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7t Caaiialiom's Huavem (Melhed 64 lroat Woek)

— AL Per iy thenvem
a> Poakio) differendo) o8 Loin W of 1l Studure with vapert
lood ok Oy Poiry s Qqusl e dalleshon of Hhst poind-

W AL
o — A

b> pPoatte) diflereudic) 63 Shain margs Of T Shusdone with wespesk
L Couple/moment of amy Poidt 1k equol %o Siope of Mot poivd

W _ o,
oMt~ i

* Allowmpliony in By Hlueswemn

This Peeorem it opplied T B Stautone Thot hay oot
Ternperstine |, Una\d-u-g Suppert | Linear eleakic wnalena) ~eaponse.

Note :—

ad> 3n umit Ined weilold thae oMOMPHIMY Were wvwt weguired.

b> Coatigliomo's Henrom howodver Com be O{Pﬂeel N Cose o}
support  Seddlomed pProvidald fhet He Studwae & Sebd Staeiniva.
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c> 4} in omy Shuskune oll Suppurt weaskdng Can be found out UN
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=0
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2.5X4%0 — 20%A — § X400 = O

n — IS0 mm.

.A Cormpodite  SPrivg foo Two cere lallca) sprivgs Commedil N
Seaies , 0ok SP-n’valww.who&o.mm diorafen o
1S . Find  Hee diorewlin o $he wive in oma 68 fhe
Spvirg i} e dio o H. OHwn epvivg {4 2:C vorn and
He Stifthnem of He Comporrie Spvivg ix Foo N - Estndde
He Greoted  lood Thot Cow be Conmnied b Hha Cornbodite
Speivg v a wosimum Shamiy Stow of Ibo MPa, &= 80 GPa.

Soluhen A= A+ N\,
A — M
= X 4 N
Keg ~ & kKo
S = 64 wR3n
¢d*
A S 64 R3n
N
2
| eax@mixin . eax()
G

dy = 2.10§ ymm
B> fi — g Wd — 43 rmd®

7{&3 — W = D
3
W, = I&omélx';_g = 2648 N
3
Wy = '“Mx—g(fi)s = 443N

Npaimym Inad b b Camrjed by SPriny 26:48 N.
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.A Brusk uo-eiaurg 30 KN vaaoi & kmlhr hor fo be
broupty S vest by a buMer . find heds wey Springs eaek of
20 Cotls  will b2 vequived Ao Steve Hhe Sengy  of wstion
d»w(r a Compveniion o 200Mmm . Tkp_SPﬁvz? & vode ouk
ol 2 v o  Stee] hed Giled To o vrran ddoralan  of
9sevvm , G =100 GPa.

Soluhon Ewu\aae-{l Bk = Emergy stevel in SPrirgs

Enorgy 8 Duunk = Lwmvz = L x 30x10%, _megj-

2 9. 81 400

= 4248 Nam

S — 64 wWR3

O dt
a2
200 — 64xwx(2o%—) X 20
- jbok [03% 2.0%
W= 2500 N (i)

Eﬂ% of SPrivgd = 4 WEN

= -L %x2£00 x 280 X 03N

/No.#SP’ﬁv&s.
= 250 N N-m Gi)
from (i) 2 Gi)
4248 = 250 N
N = 4248 =
2 S0
N= I}
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| coLUMNS |

L AN

— Colomvu  ore Vedical wembens  Comvgig  ompresive loed
and voraeds.

— N H#e boax R trnlde o @dlmil,md, are Jdapified oy
ad> Shovt Colomn @ whidh failx duve T Cruiy-
b> Ltma; column : whidh foils due B Bu&kliv%
¢> Imboarnedioke Coluwmm @ whidk faits due 1 both C'\‘\’-&sz

omnd Bua.kliv?.
Note :—
Gemenally, i} B unsupporied lemdtn - 10 tires  loast
o4 Colvmm Lleadd dimesaion
—> 3t ip tevmed o4 Short Colvwmn.
1> Shart olvmm p

0":—P A
A

for denign Purpose, Strem
dewvedopad (6) vt be Llew Tou
Pemmissible  Stveyy (6p).

A SO
P

476

ESENOTES.COM



ESENOTES.COM

ii> Lm’sg Colommn
— Aralyin of lﬁv\a Glorrn 8 dere od Per Eulen's Theow
which hos %um;va OV pHoMs -
1> 3t 6 Valid der Loy Colomra
1> Mokiual I8 -mea,u\u% ., 12ohtpic ard Pritanadic .
W) Lood e purely oxiol .
V> Awxis of tha Colovwm i Pen?».d-!a Stroiget whan noded.

Note :~
Euden's bt\mrz Con wot be oppied Prostically as Pure ool
l.oo.&vx i ot Poltible .

Code 0> PmM (oonuted Columnm

J/P
EId?3 _ ALl d
TE=m= —ey
&y _ —P4
dx> — ET *
9
aty Py _
4,@_" ET =0

Soluion & Huix Q_qu.n.hc’n Y3

y= ASm(\I? )+ gc.ea )

At % =0, =0 — 0= 0 =+ R.1.
=0

At x={, g=0 = 0= Asin[£1
477 \Ig-l — MK ('n: 0.1,2, - -__)

ESENOTES.COM



ESENOTES.COM

P ,2 _ _2.2
Ef'l = N A
P

_ n*R*Er

12.
The obove feal % colMed cwtied buklivg lsad.

Honte , for Mo bu.:,khva P <L Q._.,-n;m

For mommum (sed Cowsig busklig , MN=1, I= Tmiym

_ K°Eln,
Fr = —x%
['§
Algo,

I = A'b‘"

P - 7(9'8 Arr%in
<y ~— 12.

2

Hexr, le# _ _
Fomin = A = Slendernenm Ratio
2
RN EA
PC"J - /\9_
Pex nte
A > e T
2)\ R - Ot
b NE A IbC‘:a'_ “"‘K"‘“a
ey — T 2 Strem
Euden's
Stvem.
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— 98 <Seohitn fos aoHesst momisoaf.Sa«nmd*gﬂm«

Pia antis
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Honte , Moment 8 inenlia o-l-w\z Thesre omia WOWL be
ToJor oamd Thiner Tnene~t 84 ineafia .

amd  oxir perperdivdon b Uik owin ane

— Al .me daperds upen  tha Support  Comdiiond o8 Folloust i~
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S Lo
Loy 2| 2l
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v
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[ : T 2| 2
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|
Note :-

—Leff s Mo lesjtth o Colovm  wlidh s el-hdive.lﬂ ~vertveined
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Crmpale e busk Limg Jnad for o Stwd o T- Seakity,
flowge (Ol peiny 100 mwm, Overoll deptn 80 ™m & botty
flomge avd Stem are lowm Bk . The Stk i m forg
amd ik L‘maq ot both @mds, E = 200 GNjw?

< lODymm 2
7 A
10 ™mm
| g
X X
1 -- RO0mMm
Y v
<« I0mm—>
Soluhivm
= T, = Lxibxioe® - LxFox\® = 8291g¢-6F vow
d ~ 2 2
— _ 10X 100AS + Foxlox(3s+o) 2.1-4F mm

10X100 + Z0OX10

2 3
T—x :Iilg-_xlooxlog_p(g_,.41 __g):l—i- E’leo)ﬂo + 16X Fo x(‘\-s—g_\.q:g—;l

T, = 95293019 mw’
Lmin = Ly = 838166 €3 woed
le# = |= 3Im
Fc-ar:'LfI: 2.14%x 200X10-X8291¢6-6F
4 (3% 163
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NOTE :—

The buc_klina lood ebtoined ba Hhe We of Eule's ﬂuw—a
3 neve SHhonm odual bwkhvah%.wﬁmﬂweﬂed&?
dived  Coropremion olro.

P

AN S

K
———JhTﬂTh———£ Ummwk Bmﬂ&aﬂgqu
=
¥/
/|
2
Selukibn
RIl= Pa —— W N
Q= kA — Gy B ey
foom () 8 (i) :
kKAal = Po 14
P = ki |

— €uloy  formula en't be opplied £ A<‘_Y§<M n
Suwh Cose , Strers besevresr ~ove  fhow PuwuquSb%a%
mM.cmuwﬂ Wil ocam.

_IE
- Ar we know, v = =
482

ESENOTES.COM



—<hmM@z 16 Chorode.Stica of
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Zﬂwxv A DNH o bhﬂ

Coluvram .

— for {3&:9_50 2 E:zx\gsN\'mm"

s
hewee, A > | RZE
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A

\\
ty

P :\I (3-14-)"x 2x10°

2S0

7 _Ramkine 'ﬂ\o.e-nx_

= 2&.Re¢

— Twis M A Volid 'por bo¥. Shavt 1. l,ema Colvmm , hanre

— 3¢ p= Pailinn. Lol

P¢ = C-WNva food

Poilune. by both Cauad R bw&v\g hos been occourdad in
Hir Cose .

///Cmu%ijMsW\umwﬂMmm

- 'Fci\ )
: N EA
PE-:Budd.m? lnoiznl—fI: ye
thou T :
P — Pc+ _PIE — (MM 26\‘1"\!-\.&&)
p Pe. G _— Pe
Pc-\-Pe 14 P_;
P — &A &A
|4 'FaA - I—I-(i) -
Fa EA N*E &A
g = [P = :
L4+ a
Heas., !ef — O = Rovrdure'a Covalo
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— LO*ﬂi Colovm Urden. eccendvic 9.00«!"8 it Omr\nlz,&el U.Nrﬂ-
"Secand Formula’

P

©

|
e =
2 M=PE \
EL ‘jx} = My : 4 Gy
I \
2 |
EI jx’z—Pe—Pa : | \
£ _ —pe Py | oo )
d> EI EI | ’
I /
P wﬂ | y
2 : ,
M=PE
.stEL = —wry —we : Y @
dx? 5 : MP/
AL wry= e

Solution  of obove equation i = A Sincox + Bleawr—e

At €=0, §=0 = 0=0+4+R-—¢
= R=—e
Ac w=l, g=l = 0 = A Snwli+ecswl-c
Asin ol = e[L—cacf]
2A Sin%lcpa%f.: e.2 an"%_

- |
A= e fan Lt

a: e.tm%l AN + € s —¢&

At w=L | = fmon

= et sinol +eanl ¢

L. () ™Mo —
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— ok wpfzg = amom_:
P4 =
€L = 2
2
P = Kl,_EI — Cwnheal bwhva ha&/Eu\u& load
_ ®YXET
Cy — lg_
Hemie,

— Monivnum Stvem wil] dceun of Qeabion whaia Q,Q».Uv&

~aovraest 1R

TOCAOOO -
. _P Mynew-
O = 5=+ T 0

Moo = Pe + Pamu

Mmonx = P (amu +€_)

o’;nu - P + P(va.-l-e)c

A AT:
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J-MM—T L am:;_ )
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o’;,,M:TP- _1_+—C2_Sec_l2_|%:|
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‘ MOMENT OF INERTIA ‘

L A\

— for dadign  of oy Studroe [ a.e,ome:\-ﬁcs! Properties ano
wequived  LiKe Cembmid , anea, Momet &7 3narbia , Poler "owed
of nebia, Pwwiud o Jmerha.

1> Camboid
— 9t s B poind o ol Fetel arca of a Plore
figne Like Civde, vedovgle , tiovgle eke. 15 omvwel
be Cencendvolel -

— 3t wuy alic be Termal 02 Cobe o Franify.

YA

Wy = [wda
— _  [«dA

je—2x = A = A
d 3 A = _(acLA
_ fgd A

i > d = A

T

.Fi*\[ Cambrod ‘FUY ﬂ.g_awvzm Plome. Qunfewe , Hern a‘n'z 6.
da

Té’al: Lo

|
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. — (% da = deA A= L Averss Rad
Soluhon w = A . d = A 2 |
g
6
S A=(dA = [y = [4mdx
| 6
A=4|% - 8 3/a.
4 3 |, =3¢
<—K—>‘d_£‘v > 3¢ A = 34.9 'mz-
% = xdA _ _
* J A ‘.{%Zd"‘
— 6 /a6
o A 2319 | S g

A
6
= sxdt
2x3s1s )
- Q ﬁ|6
d =383 |z
)
$ = 36tm

> Sectond Moment & Plome Avta.
— SeCond vromedr o8 orla A" sboud v g*a" Osuk Tre

an'\feﬂ\ E’dr IXXZA(‘H,-AA

L — | x*4dA
i =

— Qetond vromedt & are Con vod be mnzyahw_ wnlike £t

wmendt 8 Oueo.
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— 9% ok a Single Ppoint entive anta 15 Cemcaudvolsd then Secomd
O et B+ oM. it 3»{\!'0'\ bz»

I, = AvE = (§dA
A
_ T
Ty = éa dA
Ljp = A = [ da
A

i __,\I Afx"clA

A

ii> produst 6} dneaka

Iys = | g dA
1= I

— 3¢ velates Yo area 1 a Sk O amin (w2y).
— 9t Con be 'T\ndo.h\lt.

#  Tronsfer Hosvem

) . , AY
— 88 «'x s onisg porallel

L awd r2 ot a dislhwe *g"

s
forn an oak 2 Pa.AA;V?, x(/}\ I”A
!/J

OAR Q. d 4

thom ,

x v
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Lyex' = AJX'JA -._—_J@hl)ell\
= jasz + 14‘(3&1\ + 4*(dA
A

2
Iobou!coma' Poralled Awiz — Toboud Comboils} Aig + 0 +d7A

T, + 44> Paralle) Auis aatem

Lo

—= 0N e Sermne lines Podust od  inetia Foxr  porolled owy is:-

YA
Y
< < =
«—'=(e+9) ) >

(n+¢) (J+d) dA.

(I
(I
e
S
Q‘
Q.
p -
1
Do

A
- .(xadA + djxcl/-\ +C_( acl.A + C_A.IAA
A A A A

I"'b": Iy + 0+0 +cda

ln‘a' o I}W <+ C4A
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)
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Note :—

— 3] e area Under Swiiderskitn  Los an owix of Syromehy
o the produst 82 (neba %YWAMAMM‘«M
OTHmdo«\o-\ to ik omis vty be zeno.

v

> X

/ Awi Df sr.m‘m% .

# Ralokion bekween vwwmesds omd Produsk ©f ineaka
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x! = % (40 + Y Sing
]

i = —ASNO + acme

Tyt = ! ‘(7',-4’* =J (—xs’me +a°°°e)’-°“\

A A
I = sint efqu — 28in8 CmsfnadA - Cp-.\’-SJ g’-,y\
A A A
IXX‘ - Ia} Sinzs - Ixx C”S,'Q-— I,‘a Sinlf
ITy,' — Irx+ I3y Tue — Lyy Co32® — Iny Sin2b * %
AX = 2 -+ 9 ,,a
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fFor 133' . Puk B= 30+6

¥% ¥
_ D+ Tgy Ty — Ty 90 =+ Ty SindO
Iaa‘ = — . = g_w 'ﬁﬂ

Ty’ :P(\x'g'u\ .—_i(v. 18 + y SMP) (- % Sin O + yf Lea8)dA

Iy’ = —Sin® CoaB [1PLA + Coa® O d A — Sin? 8y 44
+ 10 and (Yida.

A
Tyt =8in0 (ot (LauTyy) + Loy (o320 —Sin?6)

By = (Dan=Tgg) Shoze + Tay 20
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Tox + 133 = SZ{"'&A - _('Kld.A — ‘((vf'+a">¢x_/.\
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N
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D> A uple M, oali In Hhe Veditad Plome ol @
opplied T a beam & Uven-tedion oa Lheuwn.
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I
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I
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|
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I
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W = Z(Ces 8+3Sin9=—(35'+1°) 3 25-6F +(S+40) sin 2663 = — 2106
VI =—ZSinB+4Wab = +45 Sin2c 61 + 45 (R2563 = 6008
Ny
A(—4-S,4S) y |
A'(-2106, 600
| w
sin® |
My = Mz
|
|
M =256%
<32 _%9 =2set | _ _ __
Mu= My (830 :
!
|
|
)
ul
= MuyV 4+ My
Luu Tvy
_ —12ees 2563 % 6008 128in 2563 (2109
- 2:238 x\ob 0-223 X106

H

— 7631 Nlmm? (comp)

497

ESENOTES.COM



ESENOTES.COM

498

ESENOTES.COM



