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Part A is cornpulsory which carries 25 marl<s. Answer all questions in Part A.

r -Part B consists, of 5 Units. Answer any one l,ull . question fi'om each Ltnit. Each

question carries l0 rnarks attd tnal'have a. b. c as strh qtrestions.

PART- A
(25 N'l a rks)

l.a) Classify different types of system of fbrces. l2l
b) The cable exer:ts a tension of 2 kN on the fixed bracliet at A as shou'tr in tlre llsurc l.

'' ' Write the vector expression forr'the te nsion T. ii]

Tirnc: 3 hours

Notc: This question paper contains two parts A and B.

N,lax. N,larks: 75
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' " Figure: 1

c) Define the terms "cofficient offriction'? and"angle of friction'". t2l
d) What is a wedge? Explain how the wedge is used to raise heavy loads. t3]

.j Write down thi expression for the centroid of a quarter circle. ' 
L2l

?,..Bffi:Tf#;iHf':.J,x".T:fll'u.uooyaborrt.an.axis.
tir'""D.tr*ine the mass.moment"of inertia of alrectangular plate ol'siz-e "a'' x "b' and

" "-thickness "t" abbut its centroidal axes. t3]

i) State the D'Alembert's principte for a particle. t2)
j) A force of 100 N acts on a body having a mass of 4 kg for l0 seconds. If.the initial

velocity of the body is 5 m/sec, deterrnine the acceleration produced in the direction of
force and distance moved by the body in l0 seconds. t3]
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P.\Rl'-ll
(50 \lurl<s)

Three cy'linders are placcd in a rectangLrlar ditch as sho\\,n in figLrlc 2. \e !.lectins liiuritln.
detertrine the reaction betu'ccn l'linder A and the vertical u,all. \\'ciglrls ol'c\linders A.
B, C are 75 N,200 N i00N antl Rltiius is 100 nrnr. l-50 nrnr. llj ntrl rcspecrircl,r, il0l

Figurc:2
OR

3.a) State and Prove Lami's l-heorenr.
b) A 75 N vertical force is applied to the end ola bar'3 nr long u,hich is attaclrcd to a slrali at

. .,O as slrolvn in figure 3. Determinc:
i;,The ntonrent of tlrc 75 N loluu iLbout 0
ii) The rragnitLrde o1-tlre lrorizontll tbrce upplied eL A vvhich creates tlrc sanrc lromcnt
aboLrt O
iii) The smallest l'orce applied at A which creates the sarre nrorrent about o
ii,) How lar fi'om the shaft at O a 200 N r.,ertical fbrce nrust act to crcate the sante
rnoment about O? f4+61
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Figure: 3
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4. 'I'ri'o identical pianes AC and BC. inclincil irt 601' arrcl r0(' t. t5c 5ori,,,rrrirl ,ru.l rii ( ir-\slr,*tr irl flsLrre 4' A load ol 1000 N'csts:, thc irrclirecr lrlare llc lirrl is riud 1,,, ir r(),cpassire o'er a pLriley,to a brock ri,e igrrirg \\i Ne \\,ron ,,,,,r ,..iing,;,.,i,: ,r1,,,',.,',i'i. ,, ,,,.coeljlcie,t of f iction between the loacj arcJ tlre plane BC is 0.2g ancl that bcl\\ec, r.lreblocli and the plane AC is 0.20, tlnd thc least and qreatest yalLres ttf.\\,, l.r.rlrc eclLriiibr.iLr,tof tlrc syster)l .
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Figure: 4

5'a) Determine the nragnitude and oir..tiorrolthe 1L'icfion lbrce acting o, rhe I00-lig biockshqwn in the figL1re 5 iI, first, p.= 500 N and, second, p : r00 N are appriecr. The'' coeffioient olsfatic fiiction is-0-20, anrl thc .".'in-r[,r, of l<inctic liiction is 0.17. .]-he
.forccs are applied wirh rhe Uloct< i,rit'ia,i, ,, l.rl. 

'"'' ''

F.igurc:5b)' A scre[".iacli lras sqrlalc tltrctrds olrncan dianretcl l0 cnr ant] pitcS is I l.i crr. l)cLe r.rnirrcthe lbrce that lrust be applied at the end of'50 cr, lons re\.,er.. to raise ard t. lorvcr. theweight of 50kN' Find the efficienc;' of scre\'.jacli and derer-rnine r,vherirer. it is self.-locl<ing or not? (AssLrrne p:0 2) 
- ''' -)' 

[5-r_sl

6' A corncr of radiLrs 20 lltrn is cLrt olf ltom a sqliare plate of 40 rrrr side as shov'n in the
. ,fig''u 

6' Find the momen, oiin.r,iu of the,;,;;;;t;;g-rjtut" oun.-,t'i,, n*.], ni:r),r*err\,.
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7 .a)

oI{
\\,'ith rcspcct to the cOorci inat,: a\c-s \- liird r. locatc tlic ce ntr-ttitl ol
in the ligure 7.
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l-+-50 mm +-j-+- 50 mm -r-lllt

Figu re: 7

b) A uniform wire'is,bent irrto the shape as shorvn in the figLrre 8. The srraighr scsnrenrs Iic-" 
in the X-Zplane.and the line of 80 mrn length nral,es an angle of i0()u,ith tlre X-aris. Tlre
selni-cilculat'segntent is itr the X-Y piane. Locrrtc tlre uentt'oid ol tlr,-.rrire . I5,51

7."

about its axis of rotation. Is+5]
OR

9. A right circular cone rnade of steel has a height of 500 rnnr and a base diarlcter of'
600 mm. A hole 150 mnr deep and 200 rnrr dianreter is drilled fi'orn tlre centre of'the

,, 
'.base of the gone'and filled with lead. Lead weighs I 1400 kg/mi and sreel weislrs

;:"::z369rp*/m3. Detennine the mass moment of ineilia'lot'the resultiig soliii with I..rp."Ito
" its geornetrical axis. t I 0J

thc slttcle d urra slrorr.r'r

ir()rltn

i!

Figu rc: ,3

; ': 8 a)i. .Delennine the nraSs lnoment of inertia,of a unilbrnr lins having ladius'll'untl tlticl<ness,,,,,.,,.,
i

b) Determine the mass moment of inertia o1'a solid cone of height 'h' artr.l base radir-rs 'r'
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r- - '.-' .'f")< ri ol'l in 115

i(].a'lAnengineot-nrass50tonttespLlllsatrainolllassol]5ijtorrrlesUl)ltglil|li.1.
r.r,ithauniforrns;-rcedol-l6ltnrpil'Fincithepo\\'el"traltstt'tiiletlb;thcltlstnc'il'Ihe
tractive resistarrce is 60 Nervtoo',r.,1 

'u^1,1', :ir.', .,,1.0 
the power t|iirlsrrlrttecl b'rr the

engine,ir.r,,.o.".,"ratiorloIthe.-eltgitrei'0,]rtilsrttlrLilegradicrlt.
il) Two bodies A ancl B o1.*ia:,:; B0 iriancl 20 lig a'e corruccreti br ir rirr,:.rr1 arrrl rrrtrve il.rug

a io,gh horizorrtal piane irnderrf"- altion oia f-orcc i10C N atr,iie'-i lt: rire ilrst frocly ol

mass g0 i<g as shorv* in ltrigure q ii. r".'nl,::l'.rl iriclion betwccn lltc :lrelitrg sLtrlhces

of the beidies ind the prane is 0.i. Determine the acceleratiilrr of'thc tu':i; bociies arrd tire

tensioninthethreact'usingD'Aiembert'sprinoiple'15+5l

Figure: 9

OR

11.a)Thecoilspringhasa^sprinin.':1:lu'k=200Nhrm.l-lowtluchrvorlttrrltslbedoneto
compress ittrre tirst 30 rnm rro* li'?"t length and aclditional 20 mm ll'orn l0 to 50 mrn'

b) Trvo blocks *"igni"g 100 N and +o x are 
"supported 

at the ends of a rope ot'negligibie

.weight which.-is passing over, ,"orln rr,rru..'of'pul,lcy t.,",orrnled ott thc ltoriz-ontal axis'

. :The,,pulley may beassumed u.o riiO Jlsc rn'itt, a i"elgi't oi50 N' Firrti tlrc tetrsiotr in two

ropes ano n'#'l;'n;;;"';fitre utoct<s' [4*(r]
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