Model Answer
B. Sc. 5™ Semester Mathematics
Department of Pure & Applied Mathematics
GGV, Bilaspur

Subject: Mechanics-I Paper Code: AS-2829

Lo Let Ace be 1% st'nG«L of whicR C 14 TRe lowest point.

B oma, Pqimt o:F +fo 'S"Jﬁg . " .
2uct ok tRe leng 1R of the PT
fare SO =580 ted T be $fe
fensfon ot P and ¥ 145 thCIih&i’Whné_,_,E—— 3
witt ﬁoﬁzow.
At 1Re }owos-'— I‘m“’ﬂ“ \C o

Lensfon P2 Bomieomle] and et L BeTo

o, let w be w‘ﬁ'ﬁ}- bevtm\’nt Q-en3+ﬁ. Thent e }30*1‘1'0*\ @
of Tt 'S+m‘r&7, b8 In equi lbium under i ackion 4 Th
Forces

0 TFee demston Tk P and To ot G-

() FRe wegyRE ws verireal b e

Re»SO\w‘nd, teae Fortes "Eowmwg/ and UQYHCOJQ,/\U_Q L

TCO'S}L = ‘;]:o w

TS\‘h}L — w S (“)
Leb 1B, Jensiom o} lewesk botnt To be eque] 1O e virigdt
o} Ha »%h'rg '2/ lehdaxf'ﬁ C  Tten

T = wWC wy
d\'Vl'cl\'rH/ ) EJ, W and ’WH_'W volue ?(f To, wto‘lfd‘
Fng = %

s s

2 8 £S5+ N e i 1

o g B ) AN N e e



\b)- the.“—rc.u\ap Equivelent »SaHFem'. Two MmecRanical 55,_,3+¢n§
tRet ave suck thet 1ferr moements of cherho about

oll Lines uave ‘l‘ﬁe Aame , Qre colled -eq\.u‘\'f)on‘,em{—a\ oy

K"hehw-“d, equivel ent sgrters. Aps.
)
(C)' Lel APB be —'—ﬁﬁ 'Yoc' ond oA/
15 tRe oOxis P«M\“n TEW"('};E o€ gm
vevtext A and f:evpenelvculmlro A PO = B
Tﬁ-l %d» — ( ==
=11
lef AP =" ond P8 = d~,
o/
4K tnasA Cif elememt PG = M 4o .
Q.o
Now Mmemem} B&L enertra o P& akout o A0/
= [M_ d»)
[N
T'Ee"'(/:[“"ye toormen b ? CnevyHa ﬂ}, wRol-e ~vod ekt oAo!
20
= __,_-M' - 'c:b*m
o |
o
Qo ( 3 J°

— X - =

:\,M 80‘3 . 4"MQ1_
o 3 EY

ANhs

@)- Llet Re fsu'r{ioc{ tsL Hu 4}*‘304 e
e\fvn‘c}.e.{ tnfo  curcular bands M,Q\'he ' &P
POP! Q) Peﬂ:ehe\\‘cway o ore- .
9 ~ ° Sy
t Lpon =6 U
P/
B/

ond | 80P = 48




TRe /S\L‘Y%uc-e U? -HLL 'ocmc’ = aa&nb o 98
No w "f)oh')—e'Y\{» g’ (‘ne'rh‘(k &’ooLJ.J— on g, "rf.e thc’

= M (oJTOt sind adp) atGntp
4-1a™ |
Hehca moment a:f therfa off He *Eollow /Slm’?e'r( aboul 6
_ N s Lin? 640
- 12 f
_ M ae
3 Ans.

(€). €quilcbrium of a righd boé}‘, 94 a 'zﬂarel boJJ be Gn
-ee‘LL\‘,QCb’YL‘UI'n, ‘ohe ‘!>ofn+ OH\J( 2{/ T IDOJJ/ &l"‘d— Frxed pnd

tRe center %L &W’Q\M“Fdﬁ, “O‘L ‘ﬁr-ebo'ﬂld{, will be tn tfe
Levtical Prne tscvs»n'hd/ ﬂroxﬁ_ﬁ -}-«Q{ Frxed fsol‘n+ 5{ e

boJJ,. ﬁ*ed a/ 8""“‘8’ .

:F_b(ec\ \yjh\'
Lixed point-

m\»(’ra 3,1'0.(/
TRese Fwo bodres are sard 4o be Un *S{rc»ba % and
tnstable equtlobmium .



@
Ener&y. test For Shbt‘ﬁc""&: ke Rnow fhot FEe sum oF Rinetre

ond PO”eh‘*'TQOJ ’ehe'\r&a_ I'4 C.oh&«,—qn-}. 9n TRe |’>08H‘|’0h Q’F Qt‘u.t‘ﬂ\'b'n'uh
Rinetre Ehcgg I'A =zew0, T'ﬁe“rc:f-o'ri twkhh‘d ehe'?a s Constant
|- e F:o{'en‘h‘&\ ‘ehf?a 15 ertter Maximum of @ minitmum, Now L:rf’

FRe »sa/skm be fs-cho.HgL displaced From o pos Hw*o\n ? maxi mum
potential ehergy  and 3 Re belen el enevyy decreases
I-e K.E. UhCreases, oF tn Ot words  Rintetic Sheryy
well be poAltive as  {n tte equilibriom poihion OF wes
Z070 - Hehce AR Bylch  Inoves Fortter Q“’? hom tte
positron ?, maxrmun [potential enexyy &Lowc?' Hol-
e equelibium  th Ho besitiey 8—[ moaximum  polenhal
ﬁhf"ata, ts  an ton8Ylle ou.  Frufto th fhe Catc
CEJL N muba ’wkhjﬁd emaryy eque are Pave Shable

S w ¢ bium -

Maximum ‘Dol-ehha.] -Chc-»ag, — Unsltable €quddibnivm
Mintmom l00+€h+-1'd -ethat}—:? /SJFQU{ €.qu£‘Q£B'n'uhq'



For Common colem
qQQ
2,, We Rnew R4

= CQ&C}L

and
£ = & —f—qh)ﬁ
R | |}

u)

From
and (1), W
, We can Write

3 . &= BF (Cec'y-«,—ah"—y)

C’)_

——
——

= 2
Produet of 03 b

o amina w‘n@’{"'&: The preduch °t cne%hj po

defined b it vespect fo the axes o an| Q Qf

F f‘)*—a, dm dm s eleme'm‘vda EL w

mags -

w ' s,
. — Co& }L ’
4 (l)
R }L /
Cl o I (“)

L
- Co&}l— SL—(C"|'°’“)9

/ Srnce :fov Colenar
S:C*—ahf ‘

= s T
w = Cfecy 4}



3ﬂl>€a,'rg_;h"ndr bo‘,"E %rcb.e/ w-e 'Eqv,e @ @ ‘

= ¢ kg (Gecp o) a4 —— (w
Snte of =0, K =06, From (W, We Pove

- A =0, PUHﬂrde cn (W, wca,e}.

!A%f_ cloEIL (Secy + dany) ?

Anhs

e

2(b).,  [Je }c\now "I"ﬁo.,*— -l'"Ee -ec\uq—roh G? Comnmon Co.{-ﬁhc\'r& I5
& = CCOS‘E 2

C
-m/c_

- ¢ '<e"°’°+€

L
| L (%) + L f= 4

= c [tt g 4 L] ]
u)
Since @,mh (m—) S Vc'ar gSmall le c 15 Ve'rJ Qq'\fJJT

. cll be Smal] and 1—E»L Do w) €
T’RMffow(, . e \re-aA i ;[’
T byond two oan be meglecte] , 0 thet € quatron

8

\
|
) Can be WMHen as

= M = KAC (al-c> —_— ("’)
Equation (1 'U‘Cfs?cdefnl-x o FO.\'-(LL:O’C\ At Latus

Yactum Q¢ o 9LTo , where w0 b8 wetghd ber
it ,Q.ehd'}-ﬁ and "'['° (-:_u)d) )'3 —7—eh»s“toh o} 1Re
Qocoes {‘ 'M“‘; Ans |



(3). o @

Ac B 5 1R €Racn of " D (3%
k& ==
|—eh3‘f'e ,Q- e .»: e ",_:' = : ’.’ e
- TR - '*C’s' . Sam &
AB 15 brveatt of TR ~iver, B RS O g N .
and €D = R (gven)
We Rnow "‘I'ﬁo:"'

w

g-:. C CO/S—E%/C

At 4Le "Dbfh{‘ B/ 4= ctk, T(C"¢:F°"€ w-e Ravec

cth = ¢ [t 2 4+ Lm0 ]
ctR = € 2= (% %:{;13;;%8“”
=" k=3
— )
= e = '1’% — (n

Now e Rnow +eut
T = C SrnR ™/

% ~32 -‘]
31c3

x X
2 0 i
2 " S %3 - ?‘"/3_- a K {'f-rom Q')/)

= 8 k* Since ™ =R
= DA™ = - I ’g{}/ e

= ﬁ-enéa:‘}’ﬁ g/’l’h CRaln — B’Y-Cuzg/"{( "nver
= K"-
“Q' Ansg .



Two  equal U“":Fo\rm vods OA and 0’B
are Tol‘neo\ al 0/ o TRt e angle
be fween 4Rem 2 X In Wertical
Plane on a 4moott spRere

Gf ~adevs 7 Gl oand G- B
ave Cemder tg, %’W\—W? g/

+Re vods SA and 0B 'zrcsfmc{-fveg. y
let G be fRevr combihed C-G- tRem € G wcll bisect +Re

cmdlﬁ Bo‘A and elso tRe base Gl G™.

let o0/’A = 0/B= 20
Now «Qat‘&{{- oaL C-G- cr:F +€ S aladis Above £
"R.o")’]“l_m-l—n._l

2=64N = (0G &np) -

)

Now Fvom Tight angle ﬂ‘h‘made 0’6k and o/ ¢l

e ‘EmV{

Si'n oy = R ) Co X . o/¢
Oo/ e e me
o/ G/
— 606/ = ¥ Corec X ; O/G = Al KX
= — =

Fu}Hy/ "f’{ufa Uiodinns € m, urcg,gl»

ras ('zrcwu’};— -acmﬁ;) Sih &

=J ddze s (TCMC:‘%——— QCG}%) Ca R



ohd d*z
d>z g
¢l o> e

For pos i+Hon Oit €qui Lebriom,

= (a C‘”%"TCMC%) Sin 6

d 2
TS = (aCoés__z_-'b'CoSec"i)Cﬁg._o

= Cos6 = O

— C = Tr/’)_
No i |
W 44(91)8=_T'_; _ (CL Coao-(i——'b’ Cozsecg(_i)

Hence {fe €1u£>01‘|o'h‘um wl|l be /S-[-o.bLe oY Lmﬂ-’—al-,}e

s’ I\’ro\x L- €.

&ccm’clfra/ ae » K Mn.

o Cos X  er Z ¥ Cesec X
2

P =

oy QA & Cos _X < or AT Cosec X
2 P

5 Fo—<

ﬁ 2 ‘ 9 Co
a Ty or < + secX . Ans

(5-)' Lel W be 1Re weL‘chE-I- \ # Hea
&F'E‘"Hi UZJ[ vadtus v and let P
+Re wﬂ.‘g-ﬁ-l— aHacRed 4o 4
lowés} RigRest bornk 9 K
be +Re ’Eet‘g,‘E’l’ O‘? ’T‘Eﬂ C G- o‘ﬁ A
FRe Sgstem abowve A, tRe point of Contacd of
—+e. 6’&’&67( ohd 't‘E-z bowQ, ~




Wow 4 P2 @

R =
WP
Fov 8}-&5\{ equt Lo brum
I S
X g R

where R & TR Yadrus o:F +€ bow] [Perve o and R
ave mMmealred Un OFFG'SH\& 'Q\I"rcc-}—fohxg).

o W+ P | |

7 _ T — ) ince Kz T
T (IW+P) T

o W+P Y L (W+ap)

Crr\x\l7_'/\;':

WRcR 5 a]u)o\a/\ Hue and L‘!\Je’)ehc‘@h"
°:F P. Hence 18 equelibmom 19 stable For all valvo

gt
(©) ¥

Let ™ be 4Re €lement e ; P

,’/ 58
ot Mass ((r}’ T lamina i B/
‘ M

enclos rrg, a Fol'h{' P (v BL) l/éf’/
‘b’tifemlzl +o Oomwm, OG‘L 048 Oxex. 18 S

0 N L =
Let 6Q IS 'Q*H Dine mata\l'rg, Qnarg}e 8  witf oM.

Let A, B be +E. tromemnts o Cherfa 81, T
lamina. ebout ow and OUL and F, c-l—s*wodugf o-Tf




D)
thevrtra.  aboud 07'—,051- TRen tﬁe PM (& 1Re ff‘r‘kencldcww
TWI*\ P en DB§, Mmehryent 5:!5 ‘the'rh‘o (S:F e lamina absvt-
08 = T ™ (PM)L

- Y m (;LCoSB—%Sn’nB)L
_ X o by 7o ()

— 2 &inb Cosb im""'(?—
= Cos™ D il‘“yl + Sim-6 3 -

e A Sind Car D Zh’”’}

_ A Cs¥Dd + B $m-6 — Q F &nd € B

Now £ Fvoclud- %L Cnevtra - about O @ and OR
- Ym OM PM

—_—
—

M (—mc«\e +5Lsrn9) (4 €626 — %Sinb)
= Snb € B "ima“‘ — Stnp CABD T
-+ @a&& —Sinp) Iy

= qu,ré) §nb Cos6 + F Ces2D

Ans
E[' Let O be 1Re cen}re Y
and K 48 tddfe pernt of i
axc /Subj(ehclu‘rg, ‘on Gr\é}ua QL X P
ot 0- 9% M be 4 mags of‘ &
a.b—-—%{-e‘l"‘re""‘l’ 'rf* arC 2

Oéé/ ‘Tﬁk curele 03/ Yadtvs &.



Mas4 Ioev wnit |eh<7;Hi = M_
Q al

Mas4 %L an  €lemem} O\cl@ ot P = M_ odB

Q aX

Hence Mmoment g, theHa. aboul ok = 0\\( ﬁ___ o\ JD aSinte
2 a
— O

a
and  moment of tne~vhra obout 6y = f,_tt ade a*Carp
QaX
—a
Rere :fmre Memem} %L thev}ra. about an axis ""‘froug—k O

Pevfbrehe'u‘cuqu —l—o ”raL Hﬂhe = S\)f’ng Mmomenls 5" Uher o :
obout 0k and about oY

M
== g S L . 'LCHM 4§
f .6k EHCIh: +0 ) d &

-\

= M a*
AhB

PRS-

Q‘ (. CO"“,’WT‘J Pendulum® A Combound  bendulom 15 ohe WRere Ta
Yod 15 mel Mmassless, and hma, Rave exfended 4jze, FRof—
"’5 / ah Q%bl""%'\’l.‘& /Q‘on},\(c} ‘}1&4~c’ bo"’db 6U)I'h34'ry, 4
& P\‘\Lo-}—. 9n TRS Cose Pec’uJUIh bfclvocfd de}:ehcjd oh ¢+
omem | 06[ therdra. T around 44y Fl‘\roi— pount -
TR Qquatron %rqu{ I8 aaq\mfn tg__
\1\: t OL/

WROE o s anpolar acubeodrsn, T Fh
1—6\'1\“. Semep



gince —‘—orqu& I %ehemj-ec) bd/ 3wv|’+aL Lo, @

T\:; “""'3,[_3!"’)9

IWRere L 18 40 4!‘»3+nhca "f‘val'n o tDl’uOF Fo +ae Cenh—e
Cs‘fl mass '“'F P—(J\dum. O 4 4P Qrgla Pon  Hu vertale.

For Smell qn&le &H’J'vom'modﬂ’oh &b =6

T
TR5 ﬁfv eA O Feh‘od c:f_

Ang

———

@3). D’ alembert PH‘hc(He', TRe farrhu'klf ’5+ﬂ4€6 TRt e
ZLum U‘—F Ha dL‘{:fe?chcers between The ’{—crcezs' QCH'?,
on a system Y as4 qu{—fcl—eA and 4rme derivadives

63 Fee tomenta of TR sprtem  Chselt alorg oy
Wivdvel clfa,;-lacemeqq{» consfadent  with o conthathts
of TR Sgitem, 15 Zero. S&Lmboln‘coJIJ/ we Cah written
a8 .
Z (FL — g 'ac)- v =0,
L

WRere

L 18 an thteger

Fo 15 . fobal dbblied Force on 18 parbicle
iy l:’S Ina’ 5 ? Cta particl<

ac 15 acceterabion " CHoparfrele

Sre (5 verhual dishlaca mant g e pardrelo




TRis Prl‘tht"‘Q s also Rhowm a4 Lq&eth&f% DAlembert- ;D’Y\'*\U“[al?
9+ 18 mamed afder (445 <is overr 2. Frenc® Pynjersd—

ond Matlemedretan Jean le Rohd d'Alembert . |

aﬂ//é-c—-w
/ ‘

(Dr. B. B. Chaturvedi)
Department of Pure & Applied Mathematics
GGV, Bilaspur




