. Beuiugevm Qf\ Forces .

AU UAANAAAN VAV  AAAAN

,équil{br nt:

the vesuttant oJL a concurrent jorCe. 53&1‘em %5 known as the
ec[uﬂibran'?:' 5 the jorce 1which, when aﬂ)ﬂe& o a bOdﬂ
acted by the. COﬂCuT\fenT —j—drce ;s'vjé‘“tf_:m 5 }{eejo.s' The b?d‘j n
ec[uilfbvi’um. R T ' -
| T\ﬂﬁgp %L '@\iuil‘ibri 4mol :
et I
A body T soid To be B equilibrium T
X * G is ini;dezj N a «s‘ta‘te‘ oj’_ SJCQ'HC' eolumbﬂum

é*..'on ?j‘iuinﬂ a 51?3%1‘ dis la ( e‘QfC___Em"‘, '

addi’cfonql. Jlorce,‘ Es ser up 'w‘%fc“h- —‘rénd,?.

s Yo restore the ori’ﬂi’nal J)os‘ijcfon oi’ﬂ?e
body. L aehy

v | &‘ %bl(e‘ \/E\qg,@w:' ks g 2o i |
A bodgj s satd 1obe in unstable - g
equilibriom i | _ C\

* 9t 1s ‘in{iawj N o stdle oj‘ static ‘.
equ{lzbftum N F _.1?":/‘ | | _"%M

¥ An additional dorce 14 *fv‘t;’""llj(? on _%;ﬂn-i
ol NI T
dﬁgﬂgmmam' which tends 1o pusn 1

Q

i k L VPR 1)
ot The body

» e T Wy .’f“*'”’“ 1 b lilii‘ £y 40
away j‘*’lf}l’!"-} the. (jﬁu;ﬂﬂk }pmfmﬂl 3

% 3
& S back To s elgioagl
¥ % does nol retuimn badh e W
' | by o e,

'bf:YﬁC) g&i’g‘n\ '{g} e ;’i ate 0l
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3. /\feutval quULlLbﬂum S |
A body Us <otd. 1o e tn nevtal equilibrium tj’ e
¥ 9t ts thalhj n a 5l‘a-hc. ethbnum

¥ No a-dd hOﬂQL jDTCC [} vSE‘.TUf on 61_{3}{1‘
 dbs flacemgn‘t- from fnial J)Oé'i Hon

o Gt occuffes o new \Posi’{{’on gnd-remd‘ins n ,o-td‘ifcequgltbnum
| tnthis new J:-osﬂ-'l’on

Y‘lum' e 8,
Conditions of sqélibriore:

When the resultant oj' jovce étjé’tem ac’cmcj cm-
Q'bodj s zevo, the bodg ts tn ec[unhbﬂum ‘ '

hus ‘Hne, vesul’t:on‘l‘ force " R and vesultant momeﬁt‘ MR
boﬁn are. zevo |

&) R= E—PzAO
v C\.|, MR-—éM:O

Categortes af £quilibrium: e
1. quiliprlur of collivenr fos systers-

gj' jOYCE,S are Coufneav Then onhj one axis

conta‘ins all the jo(UZ.S heu,jmc: only one. force e "um@u
fn the ‘divection oj the, -jom [

Tecium:d C ™ ,“‘ h;\(
. ¢ C i :’\ .
1€ EZdyr0 M\*t; h
" 4 g\‘_ \
=~C~“3' < § é { P
O T X O
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. Lautlibdum’ of concurrent ‘ﬁ-ﬁ’ogg system::
e Pt WA NN i

S}j all the j-orces in Cof lanay jnrce
ff»"'jé{'em are: concuvvent then the J‘ollow?nj

equa’ﬁbns _can be used-

:h,é&x =0
Cﬁ, é&(j =0

Se

Eq
;

é&x o
Fi 056, — F£,c088, — F55m93 =0 %
£4y =0
Fising + B — F3c003=0

3 %raﬂel yree. sjsfem
IDNAANANAN MYV
j‘ all the. jor(‘_es in Coj)lcch Jorce sjdtem are pamllel,

| L';' 2CF Ov -
‘ ) \IU EM=0
gj‘ all the jorce and couJ)les adma tn a Paﬂ:" form
caeneral jorc_e, Stjs’tem
d, Edn Sl
Ji, £dy=o0
i, EM =0

4 N v o " T . . e 4 P heamen $h
Uhen a bocl j L5 emmmﬁri\ ot hoo fowie s then th
o ] : i
_ » § | R BT
M the ho0 Hortes ave COLLEY,

bOd‘j wdl be n m?ul zlw'{\xm ' A1 |
equa\ and opp y0s{te

F Fowl, ¥
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91 the two Hores acting on abody are equal and opposte.
‘;«“-?:« are ely as Showon In -J{’ﬂ
n the boohj will not be In eciuxhbnum &
W Efy =0
i1 This there s no horizontal jOYCEb
then eciuoﬁon (" s 5ortfs—j{ed
i, é,cﬁj =0 .
in this two VerHcaLjoweé worth equal mognr’tud¢F ~F
but n OJ:J:ast’ce, direction. ie. f= p)_ .
then eclﬁ () s 5ah6jted

e
.«!

di, EM=o |
2 Mp :—lez.. | e
Bu’r Mp Ts not ec[ua't to zero +ence Uta} ccznoh-ﬁ’o‘;sé

| not" 6ah5j1€d ‘Hence. ‘t’he bodLj wtll no"tl.‘. ‘be tn equiltbrium

Thiee Jore 9%’%
. The three jorces achna on cxbodtj which s n
eclwhbnum mouj be erther con cuwen‘t‘ oy Povol'lel

i e e

let as j—lrs't‘ consdidey that “the bodxj ts tn e_clul [tbrium when

‘t’hree jomeb, achr\a on the 'bodxd. are concuryent-
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. when three jortes o= QAUTROY?
The three —jmtes are Fiy Frand F5 are acting on a body

at’ ?9?(\.‘( O and the body te 0 ec!u?l?br?um- | |

rs R, then the body 60

R s koown as ecluﬂ\'bﬁﬂ

on a body wohen the

: jorce'séhouh

fre resuttort of Fiand Ao
eciu:ufbn'um when R $s eczua»L‘tO -
 Hence o three concurrent Jorces afﬁna
body s ©n eﬂutl{brfum,fhe resuttant of The oo
be eciuctl and. oﬂgos‘i’te to the thival forces

b, When 'tvb/(e,\é ovce s »gj@\ arallel ¢

Fo b
j‘o‘j shows a -bOdﬂ. on which three ‘Pamuel Torceé Ay A andf
are acﬁna and the bodﬂ s In e,c[u'tli_brium-

e

L (- - - & " -3 > P
gj- three torces are .oc’unﬂ *n same divection , then the U
, . A - ~ _;&pﬂ .
pot N ecluilfbri’um,"there will be resultant R= R+k+r3
. o .. by o l ’;.:
let us Fa 15 od—?ncj 0 Offood«e, divection as showon in-Hg
| ' AR wmzontal dwee s
d) S dy =0 as theve T3 ro hon0i ;
j'l) p 2 FLA e® €. F-' 4 (1} =y

§

Ji, £M =0 about any poun

,Ta[{'fnc] moments about A

SMa = —FrxPatEyune
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e NC'?
- S & Ma <€ thCL be
Ani g 5t i ¥

~ ™y
S

_ Fyx AB+ FgXAC =

four forte syste® S
‘The bodﬂ will be n \_quxltbnum j’h iy i

jomc ™ ‘honz,on‘fol direction is 2eY0 (i.e-& n-t OT‘Eé:u 'j-om&?

force 0 Verbc,al dnrechon (= §y= =0)and moment 9] =50 .

15 ze*fO
about any Pom% in the Jplone, Dj' jomes L

Sepyslep Mﬁe o W&‘Dﬁ

1. p@mw a neat 6ke’cch oj" 't'he bodtj aésummg "t“ha‘c alL
6u j)j)oﬂ,’b are *removed

Q. -fFree 'bOdj dtaamm mj C,Dnété'E OT an e.rﬁlre, assem'bled
é’cruc’cuvc ov cmj com\)mcﬂnon or J)Qﬁ_‘ of Lt

3. 5how dlL the rele\)on% ohme,ns\ons and.’ cmgle& on Tthe
cSkf,tch '

H. 6'hou) all ‘the, adwe jcrces on cowe,sj:onohma yom‘t‘ oj—

; am)’h coton omd. mser’r ‘t’hew moam’cude anol directon,

i y known .

5. dhow all 'ﬁ\e veac“aue joﬂes due 1t each &fjnow‘b
6. gj‘ 'tlhf» bOd'j [ Oﬁ&ChCOL blj Q 5{1{()3, Q YO‘\PC oY Q

- cable then Q’J’DYCC oj‘ tension must be shown ‘at that

j)OLh't“ oc‘hna o\onta The >hmc3 ov \oj)e and m(\\J YOom

the body-

(23

www.Jntufastupdates.com



L

£

(¥

o U &

ooooowo_o-uouuo‘uuut':

1. Ovaw the £.8.0 LFrec Bodtj ;S?agmm) .’j’Of the jolloupfna‘

co6es.

4y A blok res’cfncj' on a &mooth hev zontal J)Lcme

RPN

rc7r7rrir7y}

Step-a:
-
Stepra: |
AR
N
S

0l @ ball resting on @ smosth horfzontal plane

?

-

////lf////7 .
Stepd:

e

é{c\eya:
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3. & block on a smooth indine plane s restrafned From
mc\ﬁncj dowon wavd 5 bﬁ a é%ﬁnﬁ attached to Tt.

I

Stepra:
Stepa:
ST
Sepsds .
A 7
//
”~

7
40 |
\:

W
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ooth indined P‘one_ ts reshained jvm

. 3 sphee on o smM
4 attached o the s JathB

downwards by a strt

mMovin HEPE
ohose other end is attacheol t the indined plane.

v |
S?:cJJJ:
NN a'e:

7 T

B WA
e g .
[ e -
e
/

n A ;sfheve, on a smooth {ncined j)Lanc (s reshained -hom
movina downuwavds by a vertical _Plonea "

\ '

Al

Slepa:

!
|
i S

NN A N N N SN
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8. Dvaw the £.8.0 oj‘ 0 ijltndev resting in a channel as show
: 40 be smocthn

n diq- assume all contact surjates

T OQm?J.ﬁ\e F. E;D oj ball oj» w'ei'aht w Quﬁfdrbed by aé’rﬁna
s vesting aganist a smooth verfial wall af & as shown in ¢

4' ,
7 %\fmz ' |
f k - Sksper
!
/ i ’
R |
/1 ! '
Ve
/]
1 . ! '
| ]
4 l 1
I Y
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. aw the £.8-0 of aball of w0eight W suppoarted, by a shing
‘RB ard ves%x'ﬁg ocaanfd‘:.a smooth vertical wall af C,ar\d also
aganist a emeoth hovizontal floor at & as shown in &1‘3.

L%

Stepa

LI

> Hlamj) wgfgﬁihj SM cs "su;-, gnolénc_;l" 0 the éeilf}wg by a
Chain - gt {5 pulled a stde by-a horizontal cord until the
Chafn. wakes an' angle of 60" with the eling as shownin
j—?g. Find The lensions tnthe chaln and the cord b(j dﬂjlﬁfnff

lami’s Theorero. - 2 cieling '._
ol: Given,

wefah‘l‘ W = &N

Le—f R o
T = Tenston in the chain

T, = Tension in The covd

20 qurbO“"’O HPP‘\]'\"W\ lami ‘s theoverm
. *‘7‘!‘- s e
150\ Fap'. - . L _ T W
. e’ Mo vl
v W=E5N w" x‘.\!

HNAD  Aantad’
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T 5wl

., 0-866

‘T-’ - 6\-:?‘:}”3’\!

Ta - _ W

S &niac’

""r = @ 866N '

q. oDetermine ‘t‘he. re.ac:honb a‘[‘ H andB asd Sho'ﬁ” '"&'S
g Given, o
: Wefgh‘l‘ = IOON

Ofameter = z00mm

i

 Jorce. acﬁog&»l@n‘
The ball | '
Wetgh‘l‘ oj' ball (V\I)

Q. Reachonza't‘ B (Re)

3. Reaction ot @ (Rﬂ)

Applying Lamits theorem

¢
—V:I_-——.- = _‘ZH___ - QB
61105 4N 135° &6na0™"

Ra =W =R &inizs” ' e IDON
61N 105 ° ‘

=100 A 0 I0F s, R = T3 A9UN l
’ O.qba_ L. e -

Pp,= W % SINIAO"
GRS

T S

Ds (‘(, o T —. |
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1RA -

60’- L4

0"

(OON .

) shown
0. A tall of weight 180N rests In an'ghf'\ anﬁei g;oc;:e;leozjad
| incline
in &;3' e slides Oj’ he e o cies are smooth, then
gl 1661 ot 1o ool 9f -ﬁ: :ud;_. the JDcaTr'ft ot contact.
T . 37 Re QN c _ g
determine ‘the veactions

| '
= Weight o f ball W= 120N
ket
' Re.acton at A = Rp
, 230 v 60
Reaction at ¢ = Re ' TTTTII AT 777777

. PEplging larmis theorers

W __ - Ra . Rc_
UGS 5Ns0 - 8INIR0 ’

W =
6MNa0
Rowr 05
_ 1.
Ra = 6ON /
Re . W

siNR0  sinqo

¢ Re= l1a0% 0:%66

Re = 103.9aN {

J1. Two Ean{fcql YO“CYI)} each O'j wciqh‘t LO‘:“DOO‘\',QH'.

by an Inclined plane. and o vertical wall as shewn in fiy.
- find the veoctions at’ the f)ofrﬂ\s Oj .%up;‘q:‘h i, B nnd'c* ;\\.-.

e
all the éuvjoczf; to be. smeoth.
_,b/d" wdcjhf’ oj- cach volley W = 00O N
Rodius of each Yoller 15 darme. HeOde, Une EF il e

pavalle] 1o i -
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g ¥ ‘

et i N
R =veachon av Pom%g

Re = veaction at point8

Re = Yeachon ot Po:’n%c_

" Rp = veacton a‘t‘JDOTﬂ"r D

Casedi) :

Conéider the "equilibrium of roller P, which s in equilibriv

under the jollowincj Jorces ! g 4
1. Mlél’gh’r of ‘the voller £

NS R'cqgﬁon“ a‘b’foint‘ (=) 9974 -}

& Reaction at foi’n‘t‘ D Rp
For eqq?libir?um |

"EFx*:fcjji‘

>
i N
[}

- Rp 860"+ RA8Tna0 =0

“r'S

Re 030" — Rpsneo=0

gndo’ _ Rp
&n6o -

Re x0s 5FF =Rp ) Yw =10on

\]e\"HCﬂ\“j =3 6820
Rp CO530 + Rp (0660 —W =0

. . . , . . t(}{\ﬂ{) - i\
Rp (0530 -t Ry x 051 % (0560

s T = p— c\t\'\

Pe % 0. Bb66 -t PR X0 S5 H% 0«5 = 1008

' vy B ad ) - Y Y
. A e Bk WD) 2 5 AT R
e (0 bt 0 THA RO,

v - w00
l“f% o WWE ;‘
s (5
\f 0w B6H.ITHS M ’
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.‘ - o e EFF
£ D= Ra %0 51

= BebAFEXDS :?_:L:

; | Rquqq“@&N

Caseli)): T
W W W =

Considey the €quilt'bn°um' oj' volley @ , wohich % N
pu eqm'h’brfum undgr the j-ollo_w?na Jorces « |
| 1. u\[gfgh“l‘ oj‘ mL\erQ QN@> AN
- @ Noral veaction &t jﬁﬁ*BQ?é) |
3. Normal veaction at FéT”JC c(Re)
. Beaction betuoeen oo ollexs Rp)

& , ™

 Hor equilibrium , oo T
‘ . ‘ : /
- Edwso : . o
Re — Rpcost0-Rgsinto=0 ' o
. Re — uqa.182%0-866 ~Rgx05=0 | 17
_ ' W — e 2
"~ Rc — Rpx05 = U38:8a3 B
. = U3Q.823 + Rp X0 i) ’
| = U3&-823 + RgX0:5" — (i) ‘ JVw S
e, - Y Rosin®,/
| Zﬁj =0 - | | HKRop
Rgcos30 — Rpsinao’— 1000 = o " /530
) 7 QC ' 7 P‘j T * *’\ “ . s
, i ) (\(:—h:x L Banan
Rg CO30 = &ua.89] 41600 B N
. !
RB = |2uq. 89 A Fpenadn’
1000 *
Re = uz, aqan

www.Jntufastupdates.com 16



I"h‘
2 03
e ot At g
oy oo A RARL

¢ _d,:},_,
3
“

b - U d.29% K05 +43d-8ad

Re = U5U-UEIN P

dius @sTMm tn E
© T, skt ON and o1 @
2. w0 ,5icr:> oj‘ c,oe\cjh oj' 100 s o e
) 1 (oidth qoumn 0s shotoD 'ﬂjﬂ 9 ’?‘“‘_d the

. \ . | ‘.
a horizontal chonne oj' Oj— e e | - v:f

. °ts
veactions onN the j:om

A. %‘L’UE’/D) 7 _ é

we‘iﬂ‘rﬂ: of each éfhefﬁ = J000N 2

adius of 5fhexc¥= QECM =Q50MNM 2

t annel (&H) =00 g

width of dhant B /

X

| v
Let: | | AN\ 3
Re = Reaction at j;o‘(nt p & G

Rp = Qeat%fon at- Po‘in% B. | ‘%th
Re = Reaction ot \Fo‘iﬂf c
%()C;néfderfna the. e u?lé‘orfum oj' Sicr; & which 15 In
eclu‘{UbrCum oj" unoley jollowi’na j’orce:‘n
1 (,Oeighi‘ oj- csj)herc (W)
9. Reaction dt fo?ﬂf c (R

heve (RD)
3. Reacton between 1o & eve

b oaman A
. \g Vit ™
QC!deé Oj‘ 'S\Phe.\re = ah0MmMm 1 % -
- : :
- o . ! i i
length of €f = tDHDE L i ==
@5 -+ as =500 | “r J
\ B
= 5 00MmMm i UL YT ‘
= = (i~ Gt “ITH =085 .6 T ]
leﬂg’th of EL = UH GE =TI H = 02508 Iz.~
= anm = udomm AGcm
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N

3 & -
) vigbt armgle 8™ EFL

i

sine=EL -
3

c
3‘7.6??“’(55—) = %

| le= 55-!3@5‘
jor equilebrium RN
Ef=0

d

Re = Rpxsinsa.zp’
Rc.= Rpx 0799 —— (i)
EFy=o
1000 = Rp %0855, (30"
| Rp = 000
(0553-150°

j-yom U ) . ‘

Re = 1666 66Q%0.799

[Re = 1351 662N ]

Casecii): |
v~ VAA ‘ C
Cor)éfd@'fﬂﬂ the e;:Luilibrium of-
0 equi’lfbﬁum undey jollow'l'ﬂc] 'jor(fiﬁ
i f wefghi' ojw‘ .‘Bfahmc: 1 (W)
© e Norroal veaction o point 0 (py)

Normal veaction 4 point 8 (K )

5’
H. Leaction between tuon sSphere f“f{"g

g
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by \ s ;»_*‘k*.‘ i"‘?z!(\"‘! pooN
& \ \’“"m gt
. ‘ " : ¢ \I

N =t ! R0
i ) Q/ r
Ra = Rpcos36-8% & / ~—"1
L‘g = 1666 66 X 0.7199 - z.e./_(_; ___!

" Re

l()g = [535-50'24!\1}

R = 1000+ Rp &in 36+ 8F oo

Rp = 100D 1666 :46&% 0:600

R‘B |

[Re = 1999. 999N /

3. Tooo smooth circular cylinder each of weight & 2000M and
vadius 15cm - are connected  at their centres bﬁ‘aéh‘ing AR OT
lengi’n = noem and rest upon a,hoﬁzonfca[- planes ,'duffot-hnj
above them  a third c.ﬂh'ndev of w:zfﬂhi‘ =&O0.0N sgd r;ld_;:z 15
as Shown o j‘g find the Jorce & in the sting B an
fmf:éure fmduced on the j’l

‘A' Gﬁueﬂ; .
' voefgh‘f ) j— each ?hcre&looor\z

we'fah‘t oj ovPheve“c = QOOON

lindey =15¢m
us aach ¢
Pﬂd‘u Oj lj = 150Mrm

oov at the fo?n'l‘s oj‘ contact D and
il \ | 1000N

length O'J" Qf){u'fi'\g HE = YoM = (LOMIM

\eng'“‘\ O'J fH = ;"m. - QOCM = QOOMIT

o)

l€03ﬂ-‘a (‘1 Ac = Ak +CI

= 1 15 e OCM #A00MN
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C &1ING = PH
.y ‘Z«.,* o B
| -4
T ASE—— | . e 600 (.___)
S 200 M

[6= 11210 |

Corlstdeﬂng the e_c7u:hbnum Oj‘ theYc C o:)hrch S0

equt(tbnum of undey jouowmg joru:s
1. O(Jerah‘t‘ oj" fherec CV\fc)

Q. /QEO-C{‘!OH bc‘hOCer) A and CCRP).'
3. Eeac:hon betwoeen Bandc CE&) |

' -]
F}DY il Emum l'. o £ s 0 W -
eci R g AN A e e RS " \Y Q000N
QP P 6Lﬁ Utl 810 qu anu\ 8!0 . | "'I
R
| R E QQ)Q SLDL‘” 3] o Lf/alo “‘U SIO
B SR B 'émulSIO B
| Re = Rc, — )
( éF‘d“O . .
% i
FCosyl. 810+R¢, cosul 810 = QCOON Re&INUISIO
'f' +“ == .._(
0 (05U BI04 =30 =000 Crg
Re, + 810 + B¢, cosUISBI0 =Q00ON R //féx "
. -y Pr = QOO 7 Y ' :
7 G = : A Rg cooul 80
(05 tLs BID HCOSULBIO e costh 4n

}FP kG 3 501 -6 m
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Sy =0

“or equiltbrium

& = Re sinui-2I0°

5= 1341.95x 4inYI-RIO

E': 8aH. 630N [

,2&-\:]::0
Rp =

Rp =

1000 + Rg %0sUl-310"

000 + [3H1.95F X 0:THE

E&D = Q000- &moz\i/ ~

Caéeﬁ,u;)
AN

gl.

Conétde:r The, eciuttcbnum 6fheve5 A, Bandc

In this case onl y vertical jorc_e.s are exists.

Rp+ Re = 1000+ 1000+R000

R000-QUO +Rg = U000

Re =4000 - Q000:UO
Re = 1999-76

ng .‘.E’&OOON/
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ope in the given 9.
1. Find the dension in each ﬁfh»‘—"c "L:f’v L J

. A A
§ » {_j\

X tan0=M_ /
) Bf\ 3' o l ‘
} - _t - u) L‘
5 3 an o

3

SeePPre

—~

. 81 g &
B\tj aﬂ)lg?’nj lamni's P
;thgore.m .

’ . . : . 1 '&.

> loorq-gl L Tec = IBc .
&in @56.3%) Yo} SN (tua'lad) &
R - | | | &
. Tgc AFTQ(;,; S16Q. '15'5Nj &=
- o » : DOqu8, ey ’ V 'k
[To.= 1498 0N E

g |
5 lhree forces £, 6,

and- Fa 'afe' acﬁnﬁ 6h a.'bodcj a cs“h@ ’mj-fg
- and The body & in - enquU‘“BrEum cJL the majn'imole Of j’orcc fa s

HOON find. the masnf’cudes of jovce_s Fand F, -
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Wy = wcrgh’f ot pefnte - Bl
Caseci)r
vV . - - ) w.'l,
Consider the 6%.03 BeD
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AfF = AECDLH2O

. AF = oR C0520
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9 0520 = .50
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€080 = 0.919

/9 = QB.E.SCI:—]

www.Jntufastupdates.com

35





