
,ffi
.,U. 

TI*,J*TRLAL NEHRU TECHN.L'GIC AL UNIVER'ITY HYDBRABAD

B.Tech I Year I Semester Examinations' December - 201?

ENGINEERING MECHANICS

(common to cE, EEE, Mu,,#i:ijsfft]i$t'fritii rtrvr' MMr' AE' -j:.,:l:::
Max' Marks: 75

Time:3 hours

Note: 'lhis question paper conlains.trvo parts A ancl B'

part A i, .J*pr,rrory which carries 25 marks. Ansrver all questtons

Part B .on=i'ti'oi 5 Units' Answ" anv one f',1' :l::']:n 
iioni each

qrt**- *rrtes l0-rirarlcs and 'may have a' b' c as-sub qllestlolls'

l .a) State the tlreorem of varignon

b) Write t.e .quuiion. of:.q-rilibriu* ol ii coplanar sYster'r1 cf fbrces.

c) Dcfine roliing reslstsnce'

d) De{lne,u.,lg. onJ"*rite the equilibrir,rn ccnditions for ladci$ frictton'

.i 'De{ine e'e ntroiel and centre of gravit;- of a at'ea,' 
.

6 nefi". principal axes ani'l principal momerll ol'inertta'

;; Define iuoi,, of gyration-and poiar motnent of inertia'

h) Differentiate bet*iecn "Mass ,no,o"n, of tne rtia" and "Area t,ot,ent of tnertia"

i; bifr'crentiate the kinematics and kinetics'

j) state work-e;;g;';;i;;ifi" ro' r-intar and anguiar motion of a flgid body

PART. A

in Part A.

unit. Each
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is hrnged at A' and
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rests against lr'all

PART-B

is sr.rppofied by the frarne ABC' figiire I which

gn netermine the reacllons at A' B' C and Il'
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Figure: I



.t.1fl-l(hl

)etcl-mltle the resLrltant'

b) The body sholl,it in I-tgurt 2 is acteri ttpon tr-r'lottr lbrces" Detcl-mlue Ifiu r€sLttrcrtr 
[5*51

HI'J

3.a)

b)

,{,

Concurrentforces3P,TPancl5Pactrespeotivelyalongrhreeclirections,whiclrare
narartei to rhe side "r;"';quii;;.rur 

tri*ngt.i;k;,', in orcl.'luetermine the rnagnitude and

dir.ction of the resultant'

what do you understr.i o, resultant of a fbrce systetn and which are the methods used

fcrr determining the ["f i"g of c.op111u' tontu'i"nt force system? Four forces having

m a gn'i tu d es of 2 0N, +i'x 
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ibk ; n a' s ox di;il;i; t: ::t'l -;!!:frtn 
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";""ri:';r;*lrare 
ABCD taken in order, as shown rn lrgure r' t.lvrvr""" 

ii*sl
unJ iit..r,on"of the resultant force'

4{ I''l

Figurc: J

4a)\h'haiisilrec.lharacteristicsoffrictiorrallorce.]Descr.ii:etlreialn,sc..coLtiorni;.friction.- 

:l,trf1*1,ffi;";.';'1' t *:; I::ili:i,ill X:il:l nclincd plane rh,:

bodies ur*.o,,n".rertr by a figtrt rrring ii r,,'-= i'2 aircl Un: i,i' sh'lu that the bociies uili

be bot' on rire point ol nrotiorr ,ri.,r,-.,"r,',.'p 
ju,,. ,, ,n.ri,.,*i u' ranl' i5i 121 15 

- 5l

OR

5 a) Exprairr ihe prrncipie:,,]r'1-^'i'j"ilr:l,*x1ffi,':;'[;::'ff]';lil'a,I::^,^:*,1 upan b-v
- 
;; A u.'d) ot'u'':irht 100\ tests cn a

a forec uppri*i',,t .rn angie or':u"'io'iit. llo'''"n"' wh;i io''tt 't 
rcqurrcd to ]usl s'tuse

[5*5i
the body to siiile over lhe surthce?

6.a)l)ctenrrirretheiiistanceoft|recenteroi'gravlt,vofahi:nioqene0tlslruncateclrightcit.cular
cone from rtre pl.ne of r*e base,f il;;;;-' orti''t ,"t;'i;;;'ht raclius of thetoi: 12 and

the altrtude of th, trun.ated portion Jt' lfortr densitl'

b) l)etermine un- *",,-"."*.ni o,r,n.,tio or, solirl rigirt ct,tcuiar c1 linder of Lrni

withresireci rc its cenriordiri Ui.,',',lil",n. r.if .',t oi=titt t:ii"Oer-rs ll arrd its lengrh is 11'

[5+5]
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7 .a) Derive an expression
diametric base.

b) Determine the y
Figure 4.

OR
to determine the moment of inertia of a semi circle about its

coordinate of the centroid of a unifornr triangular lamirra as shoil,n in
[5.5]

B. Derive the expression fornt mass moment of inertia of prism along three axes. tl0l
OR

9. ,Disir-iss about the elpression for finding mass moment of inertia ofra,cylincrer of radius R
and height h about its base. 

t I 0l

l0.a) ,A bodl'moves along a straight Iine and its acceleration .a,which varies.
gir en b,v" a :6'4t. Five seconds after the start ol observation. the velocitv
distance moved by the body 8 sec after the start of observation of nrotion

.b
Figure: 4

the,origin at the starl of observation. .

which the velocitl becomes zero and rhe

b) A rnan weighing 90 kg stands in a boat so that he is 6 m from pier on the
2.4 n in the boat toward the pier and then stops. Hou,far fiom the pier
end of this tirne? The boat weighs 120 kg and there is assunred to be no
it and water 

OR
ll'at A vehicle accelerates a glider of .25 kg mass from resr to a speed ol 50 krnrlrr. Mrl,e

calculations f,or the uork done on the glider by the vehicle. Wh'at change,rourJ 0..,,1. in
the kinetic energy of the glider if subsequently its velocity reduces tJ20 knr/hr on rhe
application of brakes?

b) A stone is dropped into a well ancl falls verlicallv rvith constant acceleratiorr
g:9.81 misr. The sound of impact of the stone on the bottorn of the u,ell is 6eard 6.5 sec
after rt is dropped. If the ve loc iry of sound is 3,{0 m/s. find the depth of the ivell. [5+5]

75 m Determine:
i) The acceleration; ve]ocity and distance frorn
ii) The time after,the'stafi of,,observation at
distance travelled from the orisin.

with tirre 't' is

is I8 nrls. The
frorr origin is

shore. He wall<s
rvill he be at the
friction betu,een

[5+s]
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