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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Mathematics — Core
STATICS
(For those who joined in July 2017 onwards)
Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.

Choose the correct answer :

1.  em ydeiuler Cuwe GCewoupn @melamasarter
Neverajaflens LEENES ererfled Sjeuall(m
MangsEnsdlan Cuwrear CararTiomeug)

(=) 180° (<) 90°

@ 0° () 45°

If the resultant of two forces acting at a point be
least then the angle between them is

(a) 180° (b) 90°

() 0° (d) 45°



@ Fellengsafl e 9|6T6 p.
mas@psSaCuwurer  Gasrewrd  60°  erafled
aNenerey ellenaudlen oieme

(=) 2p (<) pA3

@) pV2 () %

If two equal forces of magnitude p make 60°
between them then the magnitude of their
resultant is

(@ 2p ®) pA3

© p2 (d) %

@m clevgwrerg e Cum@meper HigsHTT  (PET
Sevslled  Hmuu  pubhfsEh  QuTs s

Smuugdpar @b
(S)) erdlifbenm (<) Cprnenm
@) y&Hwubd ()  @eeu egLilebaned

If a force tends to turn a body in the clockwise

direction then its moment is
(a) negative (b) positive

(¢) =zero (d) none of these
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yerefl  O-mtt  Qummissr  F - aramp  eflevsulen
Souusdpern

(@) FxON (<=4)

| g

@) F.O (F) ONxF

o

The moment of a force F about a point ‘O’ is

(a) FxON (b)

| g

N x F

o

(¢ F.ON (d)

@@ Hruurmefer Bg eparn ellansser el (H

Sutummenar  Fobledeulld  @MEUSHTH  EMEUSET

(=1) 0O

(<)) Oemi@gssrarame
@) Gy samssewps@a
(FF)  @eanumareney
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If three forces acting on a rigid body are in

equilibrium then they must be

(a O (b) perpendicular

(¢) coplanar (d) parallel

e GITM) @eaurwHm eenaser MR
Qewdu@meT oemaelsear

(@) @ Uaralludd shdéEn

(<)) Oemi@gssrarame

(@) spedlanemr

() Qa6 ggiblerene

If there are only three non-parallel forces then

they must
(a) meet at a point (b) perpendicular
(¢) couple (d) none of these

o griiellen s g iy

() U (<)

o &

@) R (rF)
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The maximum value of friction is

() u () uR
© R @ %

QemyQeryiiurer smiugersslen God ameudssiuLl (HeTer

@@ Qumrmer se1ddld al(ps@h Hlepauled @ mLider,

o grieier GFwuLTLTaTg)

(=) gergdlan & Coprsdl QmsED
() seaTdANG ComiEssTs QHEESD
@) gergdlen Gop Cprédl Q@ssd
(FF)  @eveu orgiLilebena

If a body placed on a rough inclined plane be on
the point of sliding down the plane then the

friction acts

(a) down the plane

(b) perpendicular to the plane
(¢) up the plane

(d) none of these
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10.

@ CQurg shdldlusdear gorelg @ LeTatluled
@ (pelens

(S) ws (=) we

(@) wx (FF)  w.y

The tension at any point on a common catenary is
(@ ws (b) wc

(© wx (d) w.y

@ FadldlwsHen s ledluiem FLETLITL TS

(<=1) y2 =4ax (<4) x> +y2 =q>

(@) s=ctany (FF) y:ccosh(fj
c

The Cartesian equation of the catenary is

(@) y*=4ax ® x*+y*=a’

(¢ s=ctany d y= ccosh[fj
c
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11.

12.

PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

(=)

(=)

(=)

anss@epsdlan. Cuwrer  wp&Caranr  aldlanu
safdl Hlpials.

State and prove triangle law of forces.

Or

ABC ererugl e wps&Gasrenn. OA, OB, OC
PG @Qurgd P, @, R aaib olesser
gwbleneouder @Lidenr P:Q:R=a:b:c e
flmeys. O eratugl  AbpsSCamansdler
QerGar () enwlid.

ABC is a given triangle. Force P, @, R acting
along the lines OA, OB, OC are in
equilibrium. Prove that P:@:R=a:b:c if
‘O’ 1s the Orthocentre of the triangle.

eperm @enenr ellensser g Hlenaudled @) mLiilenr
D6 geuCeumenmiLd LHE MW
@uearrigHdleoCuwmer  grysgisE — Flwner
Sjere] NHssHD QMmEGD Tar STL_(Hs.
If three parallel forces are in equilibrium
then show that each is proportional to the
distance between the other two.
Or
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13.

(<)

P oppid @ ereruer @5 Qe ellansser.
dlens Q wiger HmssE Qevenurs X GMrb
B&TSSLIILILLTed, P wpmid Q-6 ellenerey aflens
Qx
P+@

ST BEMHD eran Hlmieys.

P and @ are two like parallel forces. If @ is
moved parallel to itself through a distance ‘x’
then prove that the resultant of P and @

moves through a distance
P+@

parn  @mser  almssdr  CsHpsms  e(pdl
;ﬁ]@éﬂ.

State and prove three coplanar forces
theorem.

Or

@@ eupau(priLrer Csmbi@sg s&euf wHHID ‘a
grsdle 2 dter g Carsdl ydweumdler Coed
‘16a’ Barperer Eymer Sl eatn @uie] Hlaneudled
QopsTed 2ips s4 sm@sgLer gHUHSSID
Camewrid 30° erané &M (Hs.

A uniform rod of length 16a rests in
equilibrium against a smooth vertical wall,
and upon a peg at a distance of ‘@’ from the
wall. Show that the inclination of the rod to
the vertical is 30°.
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(1)

@@ Qergleryiurear srugasder G o rer

@@ Qummatler FoBlamaeau cfleurdlss.

Discuss the equilibrium of a particle on a

rough inclined plane.

Or

gohleoouied sjemwps  Frrer  eanfluder e
e  gorlad o  CFmiEGSSTear
sgoupdld 1658  eeussLILIL(HETerg. S
wHnID sFeupdler o gmile) Csupsser panGus
U, ueeafleo, eugent sms@n Hlaneouded
@m&GELOUTE g SorCur® EEHD
11—y
2

Camand 6 erans Oarewr(h tané = ereur

Bme|s.

A uniform ladder is in equilibrium with one
end resting on the ground and the other end
against a vertical wall which are both rough
with coefficient of friction 4 and u'
respectively. If the ladder is one the point of
slipping then show that the inclination & of
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15.

16.

the ladder to the ground is given by
1‘##'.
24

tan@ =

em Curg srddlugder ool sz
v |senerds sadl BlemLdl.

State and prove the Geometrical Properties
of the Common Catenary.
Or

110 S Beraperar e Fridladlufler
fevLeigs 109 BSriid  eaflledr gmdedlulen

Qgmiie| eree?

Find the sag if the length of the chain is 110
meters and horizontal span is 109 meters.

PART C — (5 X 8 = 40 marks)

Answer ALL questions, choosing either (a) or (b).

(1)

enssar P wpmid @ <y fweipdler efleanaray
dlensg R. eflevs @ @riiuiumgbCurg R-b
@riguurdlpg. Cogib @ Coir edidansuden
Hmopyd  CGurgib R @rigliundlgng.
P:Q:R:\E:\E:\E erar S (H&.
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(=)

The resultant of forces P and @ is R. If @
be doubled, R is doubled, R is also doubled
if Q 18 reversed. Show that

P:Q:R=\/§:\/§:\/§.

Or

oLl L sgiLear ¥ Caramsens gHUbOSHID
@ sWlbdler 2 sallujLer, ¢ erenLwmeang ‘o’
smUCsHTaTENSS CETETL (1 6u(pe(pLiLimenT
sargder g eeussliiul(pererg.  sulbdler
Fmiiey LT  gersdler  FmGsmenTid
B -dn@ dsfsstiu@dpg erafled sudlbdler
@ (peilenswimeng @ mLBISTSDS.
cota—2cot f=tany erar Hlend.

A weight 1s supported on a smooth plane of
inclination ‘@’ by a string inclined to the

horizon at an angle y. If the slope of the
plane be increased to # and the slope of the

string unaltered, the tension of the string is

doubled. Prove that cota—2cot f=tany.
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17.

(S)

R0 slgnéstt Qurmedr Bg Cewdu@d @)
T @enenr ellenssafien ellanerey alenguilanens
SITEHTS.

Find the resultant of two unlike parallel

forces acting on a right body.

Or
2a Barpd W ererLwjib Qamenr e Eymen
sl b’ ENEEY 2 GiTerm @
Herafl & @nddlentudled HevL ol L sSled
STEsSIUHEDE. sl HlanagHmmrneD,
G @ (poarsaliQd  MeuSESEm g WL
Sfsules g wpeopCu W, W, eaid
W W,
W+W, W+W,

b
== Q.
" erau [lem

A uniform plank of length ‘2¢’ and weight W
is supported horizontally on two vertical
props at a distance ‘b’ apart. The greatest
weight that can be placed at the two ends in
succession without upsetting the plank are

W, and W, respectively. Prove that
4 N W, b

W+W, W+W, a
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18.

(@) ‘@ Berqperer e Eymer Siqullen @ (LpEner

cupeu(pLriLTear Q&mi@sg seui gD WwHiLpEner
v Berqperer slhHoreéd UL LUl (b
Qaraseil iUl Retargl. sulbdler woHipaer
OemiG5g Feummdled (T Lerefluded
QuTmSSLILIL(HeTerg. Slg gLoblenavulled
@ Mm&ESLOAUTPE g Feupdle) 2 T MTE@GLD
I’ -a*
3a”

flmeys.  Gogib  soflee  HaoLlusns
eumiitiyerer eupbLsatien elldlgn a:l ereneu?

Caraord ‘0’ eafléd cos’@= GTET

A uniform rod of length ‘@’ hangs against a
smooth vertical wall being supported by
means of a string of length ‘7, tied to one end
of the rod, the other end of the string being
attached to a point in the wall. Show that the

rod can rest inclined to the wall at an angle

I?-a?

2

‘0> given by cos®6 = . What are the

3a
limits of the ratio a:! in order that

equilibrium may be possible?

Or
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(<) 2a’ Serperer  Egmawr s @@ GPleurar
SayCararsSanet  ameussiUL(B  @HUGS
QeuafiCu Fiiiqd QararrgméSpg. Carar b
r GTGOTS. e gCsmer Gueveul b

fevL ol LsHed @Qmé&Hmg. Sl L HnE

sy FTupHmEGL Carawrd ‘e’ erenmmmed
2rcos2a =acosa  eran Hlmeys. s 2 erGer

SPsFLsHer edlitcllens HOHMD  euFbed

W cos2a

— e

Tedlen o»nGu Wtanea,
el & b cosa

Blmeys. Qi@ W erarug siqullen erenL.

A heavy uniform rod of length 2a, rests
partly within and partly without a smooth
hemispherical bowl of radium ‘7, fixed with
its rim horizontal. If ‘e’ is the inclination of
the rod to the horizon, show that
2rcos2a=acosa. Also prove that the
reactions at the points of contact of the rod
with the bowl and with the rim are

. 2
respectively Wtano and Weos2a where W

cosa
is the weight of the rod.
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(=)

o Tmie|s0&1, ormieys Camewrd, Hleve
o grley LHMID 2 FTile|d Fabl PSHwueupem
elaTsGs.

Explain coefficient of friction, angle of
friction, statical friction and cone of friction.

Or

Rm Fimer s seseupn  Hlaveudd
QemyQeryiurer Geupm Carersdeier o creng).
s ‘20’ Carewmseng Csmer ewwsHd o 6r
SL&H U mEHDg. 2 grieys Casrewd ‘A erers
Qarer® sS4 Sl LsHler 2 (Heumd@Ld
sin 24
cos 20 +cos24

g1 Camenrid 6’=tan_{ } CTaN

ST (H.

A uniform rod rests in limiting equilibrium
within a rough hollow sphere. If the rod
subtends an angle ‘2’ at the centre of the
sphere and if A is the angle of friction, show
that the inclination of the rod to the

sin 24 }
cos2a +cos24

horizontal is 6 = tan{
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(1)

T Berd Garewr ¢ Eymer smded e
TMLEGE N wLBEG @ eilamsaw L (D
SMhs&EFmiqLg. 25 @0y HaLsCsmiiged
s arer @@ yetaflsafler OQsmii@gdng. iger

eowwll Letafludled erhuLdamiqw B&fm CQgmiley
l{n—wfn2 —i:l eram &L_(h&.

A uniform chain of length ‘ which can just
bear a tension of ‘n’ times its weight is
suspended between two points in the same

horizontal line. Show that the least possible
sag in the middle is l{n —1/n2 —i}

Or
Qurg gaidldlwssen s ledlweT FOETLTL L
S(mHedl.

Derive the Cartesian equation of a common

catenary.
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