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(For candldates admltted from 2016—2021 Batch) B If three forces- keep a part1cle in equilibrium
B.Sc. DEGREE EXAMINATION, NOVEMBER 2023, . where these farces lie?

‘ Part III — Mathematics — Major S | ST ade 2 gmie) auerug).

. Define limiting friction.

- STATICS ‘ : : T

A 8. 2 gmieys salbenll euengwm.
Time : Three hours ‘ Max1mum 75 marks ' '

Deﬁne Cone of friction.

SECTIONA—(10><2 20) 9. e® &méﬂeﬂmgﬁm UL s &Loccrurr(b\ S= Ctany/

" Answer ALL the questlons : v - aerug.
, ' Establish the equatmn S = Ctanw of the common
1. cﬁlm&a)u.l QueTwIi. catenary.

DefIne force. - " 10. .Ggrrm'u@ uTeD GueFwIg.

2. swflerevenws auenyLIg. ' : ‘ o - R Define suspehsion bridge.
Define equilibrium. o | SECTION B — (5 x 5 = 25)
3. HwuysHper upBlw Gurrrﬂesarrrrdsr G,s;mpgong Gags. '. . Answer ALL questions, choosmg elther (a) or (b)
State Varignon’s theorem of moments [ 11. ¢ é}) ABC srdn@uo QsTHESLLL L &CaramsHd ’

O earug ypflere el Lewwbd wHgb s

4. | &mcﬂmmuﬂm ;ﬂ@‘u'-léﬁmdﬂ mmryu.lml. ‘ . R ' P, Q R Q@warurs QeudLGesre,
Define moment of couple. : : gs@anmﬂgﬁm OA, OB, OC swflerauie
o v C oL . o A : (H&GLD Qun@g
5. @mser dllesaw auemrug. o - . P:Q:R= a"’(b2+c 2) b2 +a —b2)
Define coplanar force. ’ g A A o  Ma®+b? - c?)

erem ﬂgnsq&. =
C 2 ° S.No. 3750°T
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(34)

where d =

"ABC is a given triangle, ‘Forces P, Q, R
acting along the line OA, OB, OC are in
‘equilibrium. -

Prove that
a®);b%(c® +a® - b%);

P:@Q:R=a*b*+c*~
| ' c*(a? +b% -c?)

if O is the circumcentre of the triangle.

) . Or .
WNps ueHseller Cappsas arwd Had.

' State and prove resolved parts theorem.

PQ Grdsrus&r"(u,pdimcu.i A, B aenp yerefasafie
Qeuou@ddapar. QG @6 Hos Qo
Aensset @Geuallm: WES@HLD
feowsamer geamscandary wrpHlsQsram e

Sauplen  eflanerey eflens GewouEb yerafl -
AB Yo d-= P-Q 4p gnu;ﬁ,r_r)@ d @i

P+Q

© Quuid erem Flpieys.

Two like parallel forces P and @ act on a
rigid body at A and B respectively. If P and
@ be interchanged in position. Show that the

point of application of the resultant will be -

displaced along AB through a dlstance d
P-Q
AB.
P+Q
-~ Or

3 S.No.}3750‘T
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R Qurr@srﬂasr G G\smwu@w oG] cr@rr

Qe dassafien cloarameis srens.

Find the resultant of two unlike parallel

~ forces acting on a body.

(31)

(<)

- gperpCu

swflooler Hawmw apgis.
What is the condition of equilibrium? B

" Or _
ABCD eaemug o ﬁmuésesma;@m‘l_u A@(r_r,‘
sgif>  AB, BC,CD wppwd DA «ufCu .
P,4P,2P,6P Aevsser

- Qswdupenpar. amm

@ Pys eflenswine &@FEJ@QLD@TQ]LD

(i) - AB, AD WU EEEEaTES  QETT(H
Sigan swerur® 2x—y+6a = 0 erefTmILd
sTL(Hs. ' _

Forces P4P,2P, 6P “act along the sides

AB BC,CD, DA ofa square of side @

@) Prove that system reduce to a force of
magnitude Py5 and

(i) Show that the equation of the line of
‘ action of the resultant 2x-y+6a=0

with,‘ AB and AD as axes of
co-ordinates. :

4 'SNo.3750T
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;Elma)uﬁlsu 'a_urru.‘neq WwHHD ‘@'Méﬁaeﬁl@&o
egrieipsrer eilfsemer ar(pgis.

State the laws of statical friction and
dynamical friction.

. “\os
2 gmiey s.b 9 enar a&'\més@as -

Explam cone of frlctlon

&rrgrwcmas a;uSl,u)gj auamaner g efdader G

- peflgafle 2 e QarhCarpaer
S sCarpLer. a, f agub Csramssmwele-

o araren. eflevalleir Barid I eretpmed eflcballer epm
(penen mm@mn@ . poasE  GCule

2 WsHe e arang erans ST,

cbs(a—ﬂ) o
,2 J

If a,B be the inclinations to the horizon of

the tangents at the extremities of a portion
of a common catenary and! be the length of
the portion show that the height of the one

sm( atp ,
—\ 2 )
cos(a -8

. 2

the two extremities being on one side of the
vertex of the catenary.

extreml’cy above the other is 1

or - |
5  SNo.3750T
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(%) @m@mn@ Qo eanlgib 2 drer @@aﬁlm& ’
Blas gmpeurear Yeraflufid 2 erem @iipefiaaamwi

Gure 3 wLrksms @MmEED euamemd | Serperar
e sudd @Gy Qs Camiygiemer @

Yeeflaertied A, B eremuameudHeSi (B
QgmusedLiiL @ @msdemper.  AB - uJein -
SeLggmid —-L.log(?» +4/8 ) s G (5.

A uniform chain of length [ is to be
- suspended from two points A4,B in the same
horizontal line so that either terminal -

tension is 3 times that at the lowest point.
Show = that the span AB must be

—;/l—_s—log(3+\/—8-) | '

* SECTION C — (3 x 10 = 30)

~Answer any THREE questions.

- g&gule @mmrturrm uMULSMS: aSlcrwS(e_r,a;

Explain parallelogram of forces.

@Cr gagfo Qewdupdan &0 adi Houys
Spenseers CaramL. @@ @@ soE SPalmenser
ganrepQuirery @ Qs erar Hipies. ‘

If two couples whose moments are equal and
opposite act in the same plane upon on a rigid
body prove that they balance one another.

6 S.No. 3750 T
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ABCDEF arémug g)rr @G 3 Cararb clemssdr

P, 2P, 3P, 2P, 5P, 6P aénuen AB, BC, CD, ED and

AF aufuns QeudulLméd sidieargy eflenss@EpD QI
spalanarsgé s erar Hpieys.

ABCDEF is regular hexagon Forces P, 2P, 3P 2P,
5P, 6P act along AB, BC CD ED and AF

respectively. Show that the six forces are

equivalent to a.couple and ﬁnd its mome‘nt :

@rﬂmg@m a;mqas@asrrm@mrrmgj 2 gmieenLuw  @(h
Qe s gerpHenr  Bgud  wLROLTET @
sauGsQadymyd  HLsfapg.  egries Qs
3/8 gub Qufigmuler sicueauengs Carenrd erps Q@

- feos@ig  gueald QmsEOweapd degeils
Pwgmlen Hews@sCer® icueuamrs GCararsder

Sl 2 @ILTESSE Sl Hesflflu  Camannid

cos'{%‘ij erants sm(Hs.

’ A solid homogenous hemisphere rest on a rough

horizontal plane and ‘against a smooth vertical
wall show that if the. coefficient of friction be
greater than 3/8 the hemisphere can rest in any
position and if it be less the least angle that the
base of the hemisphere can make with the vertical

is co‘:s'l (-@—A/’—’-J
5 )
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eupd h @é  upsflatng.

 seoqdgib o éer @@sﬂmssm @mm@

' _w!l‘ h? ,

@@ Quiy ur I Berperar bl e i L iGer
b9 s@waymd
sudfwsder o 58 geoyulan @@a;é]smmgj @ BE
Bors st aeL w crcaﬂa) Ll L sHaflLggid

—wll® + k2
2h

eremuaTe TG @ aré: a;rrL@ss. '

oh Cogid

'u|_|_§§]soﬂ|_§g|a; sblwurerg gers@ 2tan” 1(%)

eTeTEILD Gasrrsmg@a) &rru.;pé\@as&ﬂmm@gsmas ST(HS.

A box kite is flying at a height & with a length I of
wire paid out and with the vertex of the catenary
on the ground. Show that at the kite the

inclination of the wire to the ground is 2tah“(£)

and that its tension there and at the ground are

2, 12 2 12
ﬂ(lﬁ—h—) ‘and HQZ";—h-) where w is the weight of

the wire per unit length.
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