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Notei This question paper contains two pansA and B-, i ''; 
;,,' i "' ..'' .' ''r,

Part A is compulsory which carries 25 marks. Answer all questions in part A.Part B consists of 5 Units' Answer any one full question lrom .u.r, ,rii. 
'gach 

questioncarries 10 marks and may have a, b, c as sub questions.ttlultrote your onswers wiln Ni,er sketches'whrrrri necessary.

JAWAHARLAL NEHRU TECHNOLOG ICA L UNI VERSITY HYDER;;B.Tech I year Examination*, ivfry _ ZOiA

l'a) 
li:l:,'*.::nditions for a parricre to be in equiribrium in soace. 

i ' (25 Marks)
b] ctassifv the svstem of torces witn n# ilffi::"'m 

In space' 
Lzlc) 

#::#:#ffi i.."suraritiesi How do thev affbct rhe rerarive morion ortilo,",
o '.,?ol?in the term-s:""'Limitine fri:tfop 4ngle of repose, coefficient of static ni.riorl2l,.. .

"),"' undL' what conditiorr^i, *: ,rt"^rll-3f gravlry of dr,wire .u*-* *. ."rrr",j'lilr*centre line' ii) centre of gravity of a plate rr?r. iJilr. clntroio of its surfac e area?

0 show that the mass moment of inertia of a thin circurar ring of mass Munj'lr.unradius R with respect to its geometrical uri, i, Uni. 
-"

g) Express the velocit-y u'o u"Jtr".uiion vectors in,tgrm-s.gf rectangurar.o,,oon.no. fi]h)-*d;annon can'fi6 
+i il;'*[ir3 *,.ur. ;;i;;i,rt3, ts .rnrs;lr 4,,!-r*g*,r..0n tnbi bprreJ is r m, dnd-ihe ;;;;"iift [a;ij, ,iojd[*],o",..rine..,the rorce actingrcn the

i) Distinguish between centre of osciration and centre of suspension. plj) State the kinetic equations-oir"ii", i" i, 
";;;;;i"ouj ,otution, ii) non _ centroidalrotation, and iii) generalplane motion. " rut'xrleIr, ll., non 
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I. Find the magnirua. of fn. forces A and Bthat the resulfanf nf tho r^*^^ ^..^r^-that the resuttanr of the ro.". rjrt., ;;;;";#;Uffi:"d: SO
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'" " 4 cone of base diqmeter 200 mm is fitted cent.i.ll:, Io q henr isphe-r-e of diameter 200 mrn.,"vh4t shourd be.{he leigh;;;ffi:t# so rhat ,,..I"oi..ia of the cornbinarion soiia,,iies ai..' ttie jiinction betwee, rh;.o;;;h;#ffirr;;r,Y."',,,,,,,,u 
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Determine the resurtant 
:^fll: ar"" ,rr?* acring in the prane shown in figure 2. Locatethe distance from A where th" ;;l#i.uu ,t,. x _ axis. r r n llr0l
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Find the moment of inertia of the section shown in figure 4 about the x andy centroidal

Il 0]
axes. Alldimensions are in mm.
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8' A projectile is fired with an initial velocity of 250m/s at a target rocated at a horizontar
.',..'.#:rry,i,'-"i,i{T",Tj*tJ:;;J,,ffi ,f n,._*ir,.e,?lpil;i,,rh;,uiue;i

e'a) rhe angurar rotationor a bLy; -*;;i;;;".r.tion ortim.''',, ,n.;jll;"'0 = 0o * at * btz, where 0o is tire iritiur-ungutu.i;rptu.. ment, a and bare constants.obtain the general expression fo1th9 ril *griu, 
".il9ity, and (ii) angular acceleration ofthe body' If the initiaf angular velocity u" :7 rroir,rvr, uno unrri*o-*Joro, the angirrar. velooity is gzradianys, t-ind the topstants a and b. ,....

, ^01..:"*oe 

the x : 
?i t;'*; ;- 66,";lfi*Hii?***ry accereraieid motion try10'a) Determine the angurar verocitv."t,* eafth assuming rt to.belggrfecrsquare ;*,r,r*about the r"_,Tl 

,::l_souttr 
potes. If rhe ru,rir, oiiarth is 6370 knr, and its mass is6 x 102a ks. find its angurar momenturn and rotationar kirretic energy.

" f:ff;T;:* i";14;ffi;,' 
",d o;;;;;"ii,, 

"r 
mechanicar enersy tur a rigid*"..r i i ^.li 

i -,j *:.r i j oR-*-;, i- 
-.: _ ,,. i......,.., ...'.|.l ,111 ,I l.a)..i,-t- body of 4 fug,T1i:l*n:r.r.,1werrr*a r.o, a.rpiinB,,clrenls ii Ur,ro 

",n r{_d;;}l' ot'mass I'5 kg is suspendertu"r.]n: ,ur".-rpiing, determirie rhe erongatioii of thespring' If it is pulled ty t cm from its equilibriuil position and rereased, determinethe period of vibration, amprituJe, and maximum veiocity.b) Distinguish berween simpre p"nourr, .il;;;;;;iii.norrur. 
Is+sl

jt:

,,: j

.ji j
.r i.......,..r

*.jii
jt!

,/;,j

ootL

r fl00l{_--.-

a-" -1,
:'l

i'--': '

:'..
i':
t..... - _.::.\.
i1,


