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SECTION A — (10 x 2 = 20)
Answer ALL questions.
5 . .
L. { oMb 6 eretTLIGH paGCETEn Qaniisren
Garannd ereflch R - gy edlenareneud e,
If two forces P and @ are right angles to each
other, then find the resultant R,
GovSlufehr Comméamg GT(pg).
State Lami’s theorem.
3. Qm Qevenr eNevssaflcr MLOWILD - Gumm,ru_lg.
Define centre of two parallel forces.
Q@emiaipadae Quenywim).

Define couple,

5. @ sarsHed Qeuou@b assar pmelams Sidevg)
FpadlenarTwimrs @) mULSHET e gﬁ]gﬁgmmmm CT(LDSIS.

Write the condition for a system of forces reduce to
a single force or a couple in the plane.

6. lemssaien swnflenassTer HUbsmeTenlt 6T(LHs)s.

Write down the condition of equilibrium for forces.

7. @Quéselens 2 ymiefer efHenwt eT(pg6.

State the law of dynamical friction.

8. 2 JMiley& FalDEnLl GUEDFWIM).

Define cone of friction.

9. Qurrg) sradledwiSens cuanFwim).

Define a common catenary.

10.  sfldwugden @pevar  wHMDL  QWRE euerEW
QuEnTLIM. ‘ '

Define the vertex and the directrix of the catenary.

SECTION B — (5 x 5 = 25)
Answer ALL questions, choosing either (a) or (b).

1L (o) @ravn® olesser P wppn Q Cugid isen
alenerey eflens R. Qeupilan CpiGar () efasaer
wpaopGu OA, OB, OC <@b. ¢ GnsE
GQoully Car@amer wpeopCu L, M wpmid Nev
P Q R
or *omr ~on TIPS
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0A, OB, OC are the lines of action of two
forces P& and their resultant R
ctively. Any transversal meets the lines

respe
in L, M and N respectively. Show that
A
oL OM ON

Or

() Ofgs LEHseT Cappsos @ B
State and prove resolved parts theorem.
12. (@) g6 doruurer  GQureflen Bg Qe

@earupp  wHYL  FwLBlDOOTS elengaar
QeweuL_ LT Seneusafler ellaareneus sras.

Find the resultant of two unlike and unequal
parallel forces acting on a rigid body. '
Or
(@) @@ @oenésipd  LOMID ‘ em efesullen

SleneTeneud SIS,

Find the resultant of a couple and a force.

13. (@) @ deriurar Qurgelar g eperm eflepsaar .

Qewaui® soflow Qewdns Tl sjemeu
sy LILTS (5 SeTHED @) BESLD e Blem4.

'If three forces acting on a rigid body are in
equilibrium, then prove that they must be

coplanar.
Or
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14,

(<=21) @0 ser efenssd QAeTEGH O gEter cllansmnaiian (o

sersHd oeren @Gy CrisEGsmnind swewnns

pperm Herefisenerys Qumrmss  SHpensaien
Qupsais &mEsed Seredgd GO
soQuoefldr  ocuioss  AsTed R0

gipeflaanruine @(BRELD erer Bimieys.

" If the algebraic sum of the moments of a

system of coplanar forces about each of three
non-collinear points in their plane be the
same in magnitude and sign. Prove that the

system reduces to a couple. .
o priieder elglEemar eT(PgI5-
State laws of friction.

Or

(=) @ Eymar gafl crvamae swhlamauild e &

ued Qery Qemylimer SHevLssasHQID HHILD

aisen Cuaugd NG ey Qery Qarylerer

seubmed oranfl &0 LOHMILD

HapL ol LSHMHED erafled

tanf = Lo —2;41 oran Hepd. QEEG ' eremLg)
. H .

2 GITETg).
o arer . Gamemtd

Sapiy LHHID FeupBlem e gmii GasLD SLG\D.
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A Uniform ladder is in equilibrium with one
end resting on the ground and the other
against a vertical wall. If the ground and
wall be both rough, the coefficient of friction
being x and 4 respectively, and if the

ladder be on the point of slipping at both
ends, show that @, the inclination of the
ladder to the Horizon 1is given by

1yt

tan@d =
2u

15. (=) 5mﬁsﬂm§§)méwmunLqmmm@6ﬁ].

Derive the equation of the common catenary.

Or
(<) 21 ferriQara. fyren smdallenws A, B ereinm Q)
Yeraflsafled aCr Sen_CGairiiged
QsriseiLiu@damg. A wopb B-@ o drer
Buellens sigen Sip yarefufelmpg 5 wmE
G, A wpmd B-é@ @eGuwrear SlepL L
. )

SNTLD ‘/glog(5+2\/§) ereur BlemLal.
A chain of length 21 hangs between two
points A and B on the same level. The
tension both at A is B is 5 times the tension
at the lowest point. Prove th‘at the horizontal

distance between A and B is ——log 2
, T loel+248).
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16.

17.

18.

SECTION C — (3 x 10 = 30)
Answer any THREE questions.

P PHIEG SINCHTETD ABCDET & Ad Qswau@io
Aengaer  panpGw AB, 2AC, 3AD, 4ALE ,5AF

2@, eflensullen olemey AB+351 eraneyid AB 2. Lén
7 ;
THUBSGID GamemTid tan'{jg—}crmmm e,

ABCDEF is a regular hexagon and at A, act forces
represented by AB, 2AC, 3AD, 4AE and 5AF .
Show that the magnitude of the resultant is

AB+351 and that it makes an angle tan~ &«]—X

with AB.
Cauflsaflar  H@mluusdpaisstar  CsppE®s er(ps

Blepia.
State and prove Varigon’s theorem of moments.

[ Berapd w Hlepmuid 2-enLw @ Syren Careumeng) M
Heowss Ldaral@almhbsg a whmb b aegid Herragener
Qaran Gm Qepsaland Qgrisel iUl Garers.
arafldr Cararerg GeLujLen AMLEGD Camemrid

.1 a® - b*
sin — = | erau Bimie|s.
Iy2(a® +b°) - 1" :
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19.

/ and weight w hangs
of lengths a and
f the rod to the

ecam of length 7
nt by two strings

he inclination o

A uniform beat
from a fixed pol
b. Prove that t

2 _ b2
: ; .1 a .
horizon is S1n [Z 2(02 N bg) — ]

paiQaunammb W eraL Caram e GummaTsar P,
Q gCr 2-wyperer CA pmid CB erenm err,r@&nguurr@
smUGTHED, satdlan au(paupuILITET Guegpaner C-udled
on sbvdwured P, Q 21055658 mmésesuu@é;]g)g.
Qurmarsar pamD  Heowudd @@bemd  sargden
Corammsailar  elgHuren ormieys Garamgder
@mwLiE erar Hlemd.

Two particles P and Q each of weight W on two
equally rough inclined planes CA and CB of the
same height placed back to back are connected by
a light string which passes over the smooth top
edge C of the planes. Show that, if the particles
are on the -point of shipping, the difference of the
inclinations of the planes is double the angle of
friction.

sorder Guad snfldlusHar 2 sflyrer [ Herbd
QarerL &bGeaw Lweru®ssd h 2 wrsded Quiliy
sMEgTemW UGS  NLLL@Hamg. &TésTIg Ul
EIRRITON G Y srsE 2eter  Gamenrid 2tan'1%
LOYD  Sis@ioLw @ pelmssdT SiEIEGL  HHID
w(l® + h?) . w(l®-h?)’
Bl mib

Sénruley b
” 2h 2h

eran fblemLd.

Qug w eaug siwE Berb QRamisE s e

GTENL WG LD.
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A box KItC 18 NyINg av o« NCTETY =
of wire paid out, and with the vertex of the

catenary on the ground. Show that at the kite, the
I
2 ® 1
inclination of the wire to the ground is 2tan T

and that its tensions there and at the ground are

_’____w(ZQ +h%) and M where w is the weight

2h 2h
of the wire per unit of length.
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