
ffiffiMffi srinhasrn::y1g"l?c1,ritrv'

ci

o
ts
o.
.n

Cd

o
cd
(.)
k

E9

-v, I
6U
E(^
oo ll
coo
.E c\cB+
b 9.0

OE:
-c!l

E'F
8s
a=

oc)

b0tr
(dd
'oE
}E
6{
-od

6r
ic. 5-tro.
oj

9E
BoatE

!o

=p>\ (B
bDotrb0
o=
L& .O

=o9;o{
* C'.1

()
oz
(n
!

o.

^r. 
4r

2 a. State and expdih$ShJembert's principlg \ -" (06 Marks)
b. A horizonta'trqab Engine running at 240 LSrt has a bore of 500 mm and a stroke of 600 mm.

,.{

The lengtf$of-.Oonnecting rod is 1.2 m and the mass of the reciprocating parts is 200 kg. The
differedet=.$etween driving and *b-ack pressure is 0.4 }jfmm' when the crank has turned
through an angle of 60' from the inner dead centre. NegJeoting the effect of piston rod,
Determine -' ""'eflmne *1*"1 'u "' 

dr;,,,(i) Net force on thQ piston or piston.ffo.e"_,., effillliin*

(iD Thrust in the oonnecting rod. u*.

(iv) Tangential.forde on the crankgffi * ,. "''

(v) Thrust o-n the bearings. _ ;q"('i rr{5rry$}"";;"i o"?t. .ffi Jrrm. 
,_., 

*

(vii) AC4Pfation of the fly4rheetVhich has a ma.gs df 100 kg and radius of gyration
o$500 mm while the p<i 6i of the engine is.l00 kW. (r4 Marks)
:t 

t': mm whil1 tk:*n1 
"1 

the ens*e+tul 00 kw'
,l c irt fhe cf qf in qnd*r{r#flh*nin hq I q nnin o

Fig. Ql (b)

mq]fuUU kW. (14 Marks)

itudes of mr, mz and mr

(20 Marks)

3 a. Briefl,ypxplain the static anp(fih,mic balancing.ffi'r (06 Marks)
b. TwoffileS rn1, rr2, ml, {ndph&ms revolve in thp sdme plane. Magnitudes of m1, m2 and m3hdm5 revolve in thp

ly. Angular poqltidnare !, 2i5 and 4 kg respqffily. Angular poqitidns of m2, rr!, n14 and m5 are 60', 135",210"

$ 
and 270' from mr. Det0rmine the masses m+ and ms. (14 Marks)

"".-e'reciprocating mbSS*"'are each 10Q k$. The distance between the planes of rotation ofreciprocating mbSS*"'are each 10Q k$. The distance between the planes of rotation of
adjacent cra#lffi,Of0 450 mm, Tsqgdln and 450 mm. Length of each crank is 300 mm and
length of eac'h,,,d nnecting rod i#00 mm. Speed of engine is 240 qpm. Find
(r) Therdc procating masses and relative angular positions for each of the inner cranks.
(it) The urlbalanced seconddiy forces and couples if any, measured about the central plane

for this arrangement arrived at for primary balancing.

a. Define the following rfrt$ttiespect to the working of Governors:
(i) Sensitiveness +''

(ii) Isochronism
(iiD Hunting.b,S,,lovernor'
(iv) EfIort of a governor

,', 
;,|$*itv 

or a sovernor
1.of2

,,,:l '''

,-t.ff

(10 Marks)



b. Each ball of a Governor has a mass of 1'5 kS attl\$ to 
:l-$

17ME52

of a bell .il* lever. The

otfr., u.rnt of bell crank lever' The other arms of bell cr

Jl d. uvlr wtoru\ rvrYr

lift the sleeve against the

ilf: ffi ]:; X? fi:'UU,il;'" ;;;;" * r" " *t'ie*4s"*:l'1' *'-*';'H' i3'1111
fffid."?i1,,'l"J'l,JJ;.:#J;',i';:if tt crum is e0 mm from the axis

Maximum and minimum radii are 115 ano ;' ** rspleeve-b:q'i:gl*'i-it:::f iii"i
Length oI Dall ano sreevt' .r,rr arv ';;;. 

dfi$G.re begins to lift at a_speed of 300
Max'imum and minimum radii are 115 a 

ing or stiffness and equilibrium
rpm. Maxi*rrr., "p..J 

is 6yo greater. Find thea4.tffi spring or stttlness ano 
(10 Marks)

6a.
b.

7a.

speed for the radius 90 mm' 
u" 

* * '

Anatyzethe stability of a two wheel vehicle ffig left turn- Derive.fficessarv 
i$"#lil:;"1n

An aeroplane makes a complete half{.{rpib of 50 m radius to S left when flying at

200 km/hr. The mass of the rotaryggffi urJ piop.Uer is 400 kg ftittr radius of gyration

300 mm. rrre e,gil;;;,"3r00,:q6* .o""ttt clockwisd"vrhen viewed from the rear'

Determine tr," evrorilffiq*#ft"f';rrJ;; the air ffi 
(10 Marks)

Defure the following with rqft'fttlto vibration: *,* 
'r

- at Simple Fiarm-gnig..ffition (SHM)' 
- i:+.

(il) Degrees "t#qp* {'*$.5(tl Phase diffir6nce. '$'i
(iv) Resonanget' ..ir.. i: (10 Marks)(v) Da -;".* ,

b. Add the follodrn$+,harmonlc motions and-ffi the solution graphically'

^ rs(cot i o's)Xr = /coS\cDt *-":J 
(10 Marks)*,35,J*('t+1'0) * 

-.'t T'o- , . nass of the sPring is
8 a. Detetaqi*e the natural t.qu.n*{ffi spring mass sysqefoi'where the r

-- ':'o ':'.**' I]-:"'=- . * &- * (06 Marks)
also to be taken into account' "' 

" ^8 
'N'' :i:

b. An oscitlatffi;;,ri U..q rrhr*al frequencl#,l$ffi2 starts wr$upn'linitial disnl1;ement

mm and ffi, velocitv "Jr.I{1iz;rn"vt,tt' 
cuffitftutt all the vibratory

parameters involved lffiAt time taken t?r*=rySine first ntu",l=<fu (14 Marks)

pes-,q'ffuing and explarqthe?ifferential eq of viscous U'*ni"g(,a 
Marks)

e" ,q $ "
A. State me lyptr*"U-'{iuarrrPur6 ouu w^rr*'.s.* ,,!" (09 Marks)

b Large.guns #-g::l::g::*tHi.:::,0:l'^','nT?{'i:.?ffiT:i'J'#f,"fl:tffiT't'i[::#;."u';jr$i ;;;?';;;rr.u**mtElo"ws the up.*tffi return to its initial position in the

minirBrTrfl-time without osqi1latiff . O.t.it"ir. trc,$Ioptt spring constant and the dashpot

damffi"co-efficieni f"r-#fo 1 having a f^* ;i'9Q kg' Initial recorded velocitv at the

instant-of f*ing ir ; ;rld+"il;^;; fi?r;q.,s#corded is i5 m' Also find the time required

g; trre bavel to ..t#il;$"il;i,l; ;hti, trr. initiar position if the time for recorded is

*.,,fu the bavel to retur.n !o hlositton 0' I5 
f]Jrom 

tne rrrtrar purrtru, rr L'w r.'v
""1- ' '- * (12 Marks)
s,- rlttrrnenerloo

.t*! .+

t1$u,?a*g damping $fuihation isolation is not useful when the frequency ratio is

more than rifia or-Ji . , e,r'1 
' 

n ..nn - ,- , 
t08 Marks)

b. A machine or toor *urq=ffig mounted on springs of stifflress k = 11,000 N/cm' with an

assumed damping ru.a6[.t{: O.Z. l, piston within the machine has a mass of 2 kg has a

reciprocating -otlorr*.lrfrtf- stroke 7 -5 cmand a speed of 3'000 rpm' Assuming the motion of

piston to be S-H-$. Determure' (1) Aq1PSffi of ryachine

iitl Ph*ffigte with respect to exciting 91tt'
iiiil . fm"i*iJsiUility and force transmitted to foundation.

ti1fu.-W;se angle ofiransmiutfg:?;it-,respect to exciting force' (12 Marks)
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