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Fifth Semester B.E. Degree Examffiffiion, Dec.2018/Jqn.2019
Dvnam,"= gffchines 

.ffi,. Marks:80Time:3hrs' 
*W -\-

Note: Answer any FIVE ful/quesffiffiftoosing ONE full qrffiMnfrom each ruodule.

ffiry#_ _ %#
* W Module-l !s, @

I a. Discuss static equilibriu4ffiWf i) Two force ii) TQg&"force iii) Two force and torque
member. q "+ ftd-P, 

* (06 Marks)
b. Calculate the driving,Wrque, Tz for the meEhanism shown in Fig.Q.l(b). GivenUalCulate me Onvm&, mrque, 12 Ior me mq

AB : l00mm, 
?fi;400,o-,L: 

1000N. . '

,l ,e$

*r$l* ' Ov"yB D
.i^

*# ^'l'P='q-t*,, .t d

*o d ofrffi,, -ry"..
ou+cffi Alembert's prirxq{gTeur* **'#1{ u 

(04 Marks)
b. When the cran"*fi$ 45" from IDC ffiWr'Ydown stroke, theeffective steam pressure on the

piston of a vegical steam engine$ 2Y&Uar. The diameffigf the cylinder equals 0.75m, stroke
i"

of pistoq..P&rals 0.50m and lenffir&f connecting roffigals lm. Determine the torque on the
crank"shhft, if the engine ru4srtt35Orpm and the miB'iof reciprocating parts is 200 kg.*'*- 

*"m 
* q .,& (12 Marks)

;k** *5T* W3 p*'=,pefine static and d1@ic balancing. "# (04 Marks)
6.ti".Four masses A, H.€tu+ffid D revolve q[ eqgal radii and are equally spaced along the shaft. The

mass B is 6k* ad"the radii of C@, D make 90o and 240' with respect to B. Find the

*' ,qd\, ""'"^$: m77

d'm ^*ffi' 1

%J Fiee@'Ktil"
"d

tour masses A, tft{$.pflcl D revolve {.e$al radr and are equally spaced along the shalt. Ihe
mass B is 619 ad the radii of C@#D make 90o and 240" with respect to B. Find the
magnitudel&[-Ellwmasses and an$rlqf position of A so that the system may completely be

(12 Marks)balanced.*ffiS # 
''''

-*r ,

^*T* OR
The Pistons of 4-cylindffiftical inline engine reach their uppermost position at 90o interval
in the order of their a6iallosition. Pitch of cylinder = 0.35m, crank radius = 0:l2m,length
of connecting rod5*0.42m,The engine runs at 600rpm. If the reciprocating parts of each

engine has a maiB- f).Skg. Find the unbalanced primary and secondary forces and couples.
Take central plffi'of engine as reference plane. (16 Marks)
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Module-3 J*+* fufl

Define coefficient of fluctuation of speed and coefficSffif fluctuation of energy. (04 Marks)

The tuming moment diagram of a multi cylinder cltqtpe with respect to mean energy line are

given by -0.35, +4.1, -2.85,+3.25, -3.35,+2.6, 2.85, -2.6 cm'. Each cm'-- 500Nm of
torque. The speed is l000rpm with fluctuffiou-of speed as ZYo mean sppcd. Find suitable

diameter and cross section of t rn of fly *fr6&#p = lZ00 kg/m'and dffi'tiess 6MPa. Take

width of cross section as twice the thickrflryoYflywheel. '" t ' (12 Marks)

o .:$

6 a. Define stability, sensitivenes ot*mW3rl # (04 Marks)

b. The arms of porter governor;ar*B#ch 300mm long and arffihged on the axis of rotation.

The mass of each ball is skglf$& radius of rotation ofjhe ball is 200mm when the govemor

begins to lift and 25Omqffipt$ha maximum speed. k#nnine the maximum and minimum
speeds. if the mass of ffie sHeve is 15kg. Also find."'th#range of speed if the frictional forcespeeds, if the mass of fu sffieve is 15kg. Also find_th#'range of speed if the frictional force

at the sleeve is 30N. dry I (12 Marks)
,*M r.

.s,, ru" Module-i* d' :l

a. Give the laws o&ffition. *6*s (03 Marks)a. Give the laws o&ffition. *6*s (03 Marks)

b. Determine.+.{g$pression for frictional torgue'in flat pivot bearing. (05 Marks)
,${' u jI

In a thryd[]&ing the external and inlgnfal diameters of the contact surfaces are 300mm and

200n;#frreryfectively. The total"-dffit* load is l00kN.ffiythe intensity of pressure is
^-^'+Sfua;Z ^-' L r,1 ri-.o"P:- .A^----^- --: ^&-YW^:^-a ^4.c.-:^r:^- ^^-.^r^ nrr<

c. In a thry&dHfing the external and i

,:ww.,,\"
\ dfu" 1&#'

ffi oR *ffi'li;\v vr\ .. se \
}WS- T. pe.qa. With usual notation derivYthe expression .# =k .

ient of friction equals 0.05.

(06 Marks)

{ The coefficien}*o_f friction is 0.3. Mass of belt

. The mass of the motor cycle with
ground level. The diameter of the wheel is

curve of 30m radius. Determine: i)

".-^--f----.--J-

250liNrui'. The speed of the $h$S*is 500rpm and

Calculate: i) Number of collars pgiiired ii) Poweffi to friction. '\ (08 Marks)
*. \1,

di

b. A belt which igffi$racing 165' of a
rnr,rv mr-- -.{ii*}}- ----:-- ^r ^cn

=w 
Jt 

(uo lvrarKs'

of effective dkffiter 1000mm is transmittingA Oelt wnlcn lsEq*Isracmg Io)-
l0kw. The ptffiffYis running at
material is 0OO1Y sm/mm3- thickmaterial is 0.$012 gm/mm3, thickneWbelt equals lj.T-* Considering centrifugal tension,

find widt&4fUett. Safe workinSq:ss equals 1.5 ftlso determine the initial tension in

the belt'tffiW. M ' &s;'= - (10 Marks)
/--Vw

's/ I\,rndrrlojd*"%'."$* r-ns& -4#' MOdUle:L
a' *ffi usual notations-ge{vffihe equation *-:"$ffi* 

of 2kgm2. The rotating ,:TrTffi?6*.:;iffih road wheel offfiffir cycle has a moffiEirt of inertia,
q=r:ft;gire 

of the motomsffe has the mopred of inertia of 0.2 kg -'. The speed of ttre engine is

5 times the
rider is
500mm.

its c-g is
cycle is travdl{,ihg

Gyro couple**ii; Centrifug4l cdhple iii) Overtuming couple and balancing couple interms
ofangle ofheel. Also fin-@ngle ofheel. (10 Marks)

+:#.8'

10 The following da. rta-refate to a symmetrical circular cam operating on flat faced follower.
Least radius eqUAffiillm, nose radius equals 8mm, lift of the valve equals 1Omm, angle of
action of car#'* *120o. Cam shaft speed : 1000 rpm. Determine: i) flank radius
ii) maximumpel6city iii) maximum acceleration and iv) maximum retardation.

'q. (16 Marks)

,1.**{.!f

2 of2


