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a. Explain the principle of virtual
b. Fig.Ql(b) shows a quaternary li

qlx[h an example. ,q\ '' (04 Marks)

,BCD under the action offorces Fr, Fz, Fl and F4 acting
ink is in static equilibrhrm. Determine the magnitude of

1oAE53

(05 Marks)
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c. In +-Ua&S['ii mechanism shown.in-Ftg.Ql(c), the lorqrys T3 and T+ have magnitudes of
50 N. ,.pnt 40 Nm respectivelffi static equilibriggp:..6f the mechanism, determine the

requirdfrinput torque T2. ryp * ' (ll Marks)
,* e',tr. * *&*$ q'

d. * ,/ \* ff *t,'o'F. dqse
/ \&. ", AB =8fuilrmdffi ,,/ - {*\ff u nC =Yffi&*,d"*v \/ *t*\E'e BC=7ANmfi

ht . '"'.e ''\ ., cD:35 mm

T -r,f-'.W"--+ " Sry-7omm

d. # "' sf7----:-*f'= " \tb'eu:!poN
; { qr'.odl *.d \ ra -- - Fig.el(b)*iE,,,.,.t d

** --**k-2 a. t.r,i*Wing moment oiagqlltl+of 4-stroke IC.!pH$e and multi cylinder eneine.los 
Marks)

b. A pffiiirg press is requffiS"punch a0 m#n dia holes in a plate of 15 mm thick at the rate

*of 30 holes per minuteft"i-S{nires 6 Nm qf.ffi*Srgy per mmz of sheared area. If the punching
.....o\ 1 *&fl lo-'"

*ffies ] of secon$ffithe rpm of the ffilieel varies from 160 rpm to 140 rpm, determined*ry* l0 .._:d ^ 
^-''""dth. 

mass of the fiV t'+fi..f having radqq#of gyration of I meter. (15 Marks)

3 a. Establish #S.rr,on for rati6, sions in flat belt drive. (06 Marks)

b. 2.5 kW of power is transmitted by an open belt drive. The linear velocity of the belt is 3 m/s.

The angle of lap on the ffir pulley is 160". The coeffrcient of friction is 0.28. Determine

the effect on power tffrrnission in the following cases: (i) Initial tension in the belt is
increased by 8%. (ii)Ynitial tension in the belt is decreased by 8%. (iii) Angle of lap is
increased by 8%ffy the use'of an idler pulley, for the same speed and tension on the tight
side. (iv) Coe@ient of friction is increased by 8% by suitable dressing to the friction
sample of theffie# (14 Marks)
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4a.
b.

Explain static balancing and dynamic balancing. -;-ffi ll::;
Four masses Mr : 100-kg, y..z:175 kg, M, :200 tg iddffi :125 kg are fixed to the crank

of 200 mm radius and revolve in planes l, 2, 3 and'"ffidtpectively. The angular position of

the planes 2, 3 and 4 with respect to 1 are 75{#.358 and 240" taken in the same sense.

Disiances of the planes 2, 3 and4 from 1 are. ffihm, 1800 mm and 2400 mm. Determine

the magnitude and position of the balancinginHsses at rydius 600 n14 in planes L and M

located in the middle of 1 and 2 and in fi; middle of 3 and 4 -rwdectively. (Graphical

mi:ttrodl l.ffi* * ; %" (16 Marks)

*#-p'PARr-B d*
5 a. lna cylinder in line reciprggffig engine, themasses of flre reciprocating parts per cylinder

are I kg. The stroke is l2{&dihe length of connectiag rod is 22 cm. the cylinders are

snaced at 12 cmnitch- I&Jh€ 6rtioO..r are numbers,&"from 1 to 4 from one end then in the

secondary out offfiiffice effects when the engind is running at 2000 rpm. (15 Marks)

b. Write a short n$to ffifdirect and reverse craqle&nethod of balancing. (05 Marks)
q' o' *'\

A spring#iffi governor of theHartry.Jl fype has arms of equal length. Tl:,*lrt,",s rotate 
11

spaced it tZ 
"*pitch. Jf the cylinders are numbet"fid.frg* 1 to 4 from one end then in the

elnd view, the crtnks&;bf at successive intervals#f 90" in the order l, 4, 2,3' Find with

reference to the r.rfF#phne of the engine,.ffre'maximum value of any primary and

u .i..fg@:f,ffib mm diameter whe-rf*{h6 sleeve is in the mid position and the ball arms are

verti_q.t ffile equilibrium speed. ffiP this position is^ 5.{p' rprn, neglecting friction. The

*u* sleeve movement is%-U6 25 mm and the opi*yq variation of spe.ed taking,in

account the friction to be 6 pesc&t of the mid pos[[ion$peed. The mpss of the sleeve is 5 kg

and the friction may b$*fussidered equivaleql.to-lS'N at the q.lp#p The power.of theand the friction may b%forsidered equivaleplbi3-S"N at the s,lffi. The power of the

governor must be suf{e-ffio overcome thp fiftutibn by two percffi["dhange of speed either

way at mid-position. ffilbimine, neglectingfllffifluity effect ofurr$;
(1) The value o^f ea€h rotating mais We=* .t$"
)r'rr .r,L^ ^--:-^ ^t$ca^^^^ :- \T/*.* ^-,1 e w i l** ,iiil The springptftfifiress rn Ninm rm ;" h*f

(iii) The iniG# mpression of sprffi , .. (20 Marks)

-tM
a"*

a. A disc witflradius of gyratifu..60 mm and a,ffiS'i'bf 4 kg is mounted centrally on a

horizo, f=axle of 80 mm te14h between the b6.a t.i!s. It spins about the axle at 800 rpm

CC\[W;fan viewed frorrf.@#ght.hand side Qoaiing. The axle processes about a vertical

axlpai-bO rpm in the direction, wherl*viewed. from above. Determine the resultant

reaction at each bearing due to the mass and gyroscopic effect. (12 Marks)

"U.T[ffscuss the stabihdy pf u" automobile #ffila moving in a curved path considering effect of
ffiweight of vehiclffiigyroscopic quptu (C) and centritugal force (Cr). (08 Marks)

:jj::] 4f ,lijW

A tangent*pd ittr straight *ffikil-rg faces tangential to a base circle of 120 mm diameter

has a rottffi{silower of 48 m*n:diameter. The line of stroke of the roller follower passes

through the hxis of the cam. The nose circle radius of the cam is 12 mm and the angle

between the tangential,faffS- of the cam is 90". If the speed of the cam is 180 rpm, determine

the acceleration of the%:ttdner when
(r) during the $fr,The roller just leaves the straight flank-

(i1) the ro11,$=g# at the outer end of its lift, i.e., at the top of the nose. (20 Marks)
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account the friction to be 6 pescent of the mid po=Oi
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