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Fifth Semester B.E. Degree Examinptiffi, Dec.2023 I J an.2024
Theory of M?*bhines
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Note: Answer any FIVE full questionr, ,f#;@ ONE full question.fwtm esch module.
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a. Define the following terms :

(i) Kinematic pair.
(iii) Mechanism ,,'

The Fig:Q2 (b) shows a toggle

Kinematic chai4,r,.,,.

Degree of freedom.
(iu) lnversion. (05 Marks)

With neat sketch, expla_inidhy three inversions of fcj_Utilhr kinematic chain. (09 Marks)
A four bar chain mechariism ABCD is made up of'four links, pin jointed at the ends. AD is
fixed line'which is:,12.0 mm long. The links AB;3C and CD are 60 mnr, 80 mm and 80 mm
respectively. Atar,ci:rtain instant, the link AB makes an angle of 60o with the link AD. If the
link AB rotates,'ata uniform speed of 10 apm cloclovise, determine angular velocity of the
link BC and CD. (06 Marks)

'"1',r,,. OR,., . li::..i .,,,, - "l_l- 
vr\

Distinguish between machine and structure. (Any four)
The FidIQ2 (b) shows a toeele'ffidthanisnr, Crank oP rotate

(04 Marks)

(08 Marks)

,. @F:80mm
.-,,,,..t,,....,PR : 1 80 mm

.,, .,:,*. i' QR = 240 mm
SR: 270 mm

'rl,

Fig. Q2 (b)
Using complg.4 &lgebra, determ,iqes*the velocity and acceleration of the piston, angular
acceleratig.q.pf,,.,&. 

"onn"cting 
rod of a reciprocating engine. If the crank length is 50 mm,

connectingrod 200 mm, crank speed is constant at 3000 rpm and crank angle is 30o.'" (08 Marks)

... 
r]l.i,frnilir Module-2

Explain the static equili'tiritim of two forces, three forces and member with two forces and a

torque. :,:: (06 Marks)

State D'Alembert5,principle. When a crank 45" from inner dead centre on the down stroke.

The effective stjam pressure on the piston of a vertical steam engine is 2.5 bar. The diameter

of the cylindei=jO.ZS rq stroke of the piston: 0.50 m and the length of the connecting rod:
1 m. Determine the torque on the crank sh'aft, if the engine runs at 350 rpm and the mass of

3a.

b.

reciproeating parts is 200 kg.
I of3

(06 Marks)
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What is fly wheel? The turning moment diagram for a mulMinder engine has been drawn

to a scale of I mm: 600 N-m vertically and 1 mm: 3,[,@izontally. The intercepted areas

between the output torque curve and the mean resjstanEe lihe taken in order from one end

are as follows 1 't52, -724, +92, -140, +85, -7Zi;,7rq+107 mm2.

When the engine is running at a speed of 600 rpih, if the total fluctuation of speed is not to

exceed +l.syo of the mean. Find the necessary:tq,4sS of the flywheel of radius 0.5 m.

1,,1,,,,,."""' ,,,' 
:" (08 Marks)

,,,0R l::l''',,rri

For the mechanism shown in fig{$,p4"'{u), find the required mput torque for static

equilibrium. The lengths OA u"4 4BAfrb 250 mm and 650 q,m;gspectively. F: 500 N'

(r\ " I
U/

,,ii,i :::::::::-. ..ir i!

,,.,1,,,.. 
"'''"'' .Fig. Qa (a) (10 Marks)

The ,pj[nklijrin circle radius of a horizontal engine it_,1,Q*.1'*. The mass of reciprocating
, rl r /n 6 drr::-. fnn Tt- - l:-CC^--^-^ ^^ L^+--,^^^ +l^- - !'$lfik, : ^ ,, ,.,,., _ ji:::, '1']111|i'.

partJ"it":250 kS. when the crdffi':itrias travelled 60'.,.f;-6t IDC. The difference between the

iriving and the-back pressure* 0.:S N/mm2. The-cdSecting rod lEr-rjith between centres is

1.2 m and the cylinder bSj'g#h 0.5 m. If the eng,g! rims at 250 rpm, if lL: effect of piston

rod diameter is negleotii.fliiCalculate : (i) Prq,piuie on the slide b'Ars (ii) Thrust in the

connecting rod (iii) t*fuential force on fu,,,-c'fank pin and (iv) Turning moment on the

crank shaft. 
:- 

t _, 
10 Marks)

Module-3

4a.

b.

b. Two mating gears with
addendurn 6 mm. De

,(il|t.,,,,,,:::c. Whai'"is'a Gear Train? Wi
.....:::::::

h 6 mm havq:'2CI and 50 teeth of pressure angle 30o and

number of pairs of teeth in contact.
sketch, expl,?in''f,ifferent types of gear trains.

,,r,, s 0R

(05 Marks)
(07 Marks)

(06 Marks)
lif.::::::::::ii_ 

=:--:,a",.-.With neat sketch,r"oxplhin spur gear terminology.
b. Two 20" involute sDur sears mesh externally to

:'r-/r
b."""Two 20o involute,spur gears mesh ext rnally to give a velocity ratio of 3. Module is 3 mm

and the addetdum is equal to-$,f= es the module. If the pinion rotates at 120 rpm ;

determine.r;,${ihi{inum number Offigdth on each wheel to avoid interference. (04 Marks)

c. An epicyciie,'$ear train consists of u sun wheel (s) a stationary internal gear (E) and the three

identical planet wheel @1.*-qp,,rriea on a star shaped planet carrier (C). The sizes of different
I

toothed wheels are sudh the planet carrier C rotates at I of the speed of the sun wheel.

The minimum numtei of teeth on any wheel is 16. The driving torque on the sun wheel is

100 N-m. Detertuine:
(r) N-unitier of teeth on different wheels of train.
(ir) , .Toleue necessary to keep the internal gear stationary. (10 Marks)

:1,.,,rqlr,ll1 3

a{r- ro I
,fiftruf;,

a. State law of gedfing. Derive an exp.ression for the minimum number of teeth on the pinion in

order to avoid interference in involEte'gear teeth w!,9,,4;i*f meshed with wheel. (08 Marks)
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Three masses of 8 kg, 12kgand 15 kg attached atradial disJa:rce of 80 mm, 100 mm and

60 mm respectively to a disc on a shaft are in static balance.,Determine the angular positions

of masses l2kg and 15 kg relative to 8 kg mass. *. :,1, (06 Marks)

Explain why only part of unbalanced forces due to'iteiprocating masses is balanced by

What is a governor? Derive an expression for the,e{Uilibrium speed of a porter governor.

,ra, 'l' (08 Marks)

OR
A rotating shaft carries four masses l, 2, 3,,,,aid,4 which are radially at{6ched to it. The mass

centers are 30 mm, 38 mm, 40 mm and$-i' respectively l:q.,r$lrS "1is 
of rotation' The

masses 1,3 and 4 are7.5,5 and 4*$g=iledpectively. The axial disfance between the planes

I and2 is 400 mm and between Z affig"is 500 mm. The masses 1''and 3 are at right angles to

each other. Find for complete bal'ani:e

(i) Angle between 1,2 and l, 4
(ri Axial distance,bet\ile'e" 3 and 4. ,i(iii) Magnitude gf rnaSS 2. (10 Marks)

The radius of rotation,of balls of a Hartnell Go,|C&r in 8 cm at the minimum speed of
300 rpm. Neglecting'giavity effect determine the$eed after the sleeve is lifted by 6 cm ;

also determine the initial compression of the spring, governor effort and power. The

particulars of t]rcilgoVernor are, length of bal!;,Brm: 15 cm, Length of sleeve arm: 10 cm,

Mass of each bdl+,= 4 kg and stiffness:25.000 N/m. (10 Marks)

r;,,. Module-Sli;rr 

-

Define,the terms : (i) Damping . ,, (ii) Damping .fffio (iii) Stiffness of the spring

,,:,-"r, 
' (iv) Logarithni'h*crement. (06 Marks)

Deteidihe the natural frequenc1l'of the simple p.,g ulum by using Newton's method.

Neglecting the mass of.rod. .-:i,tri1rr,,i::::::, (04 Marks)

Determine the critical ryAgd when an automdbjle trailer is trarv*flljng over a road with

sinusoidal profile of w@onglh 15 meter as sh$dh in Fig. Q9 (c) dnd amplitude of 75 mm.

The spring of the autodobile are compres,SEAO,I25 m under it; o*n weight. Also determine

the amplitude ofvlbration at s0 k*e$;* j,, -
'l' 

tr.\ A-3Y

5=fSrr

10 a.

b.

rie" Qe (c)
OR

Derive an expres'siOn for steady 
1lat1,,,so1ution 

with

',,.:...
Determine theidamped naturalirfre{uency for the

m : 1.5 tg, K : 4900 N/m, a : 10 cm and b :
co-efficient 'C' for the system.

(10 Marks)

viscous damping due to harmonic force'
(10 Marks)

system shown in Fig. Q10 (b). Also if
13 cm, determine the critical damping

(10 Marks)

*{'*3Of3*{<{'
Fie. Q10 (b)


