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Fifih Semester B.E. Degree Examination, Dec.2017/Jan.2018
Dynamics of Machinery

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.

1 a.
b.

2R
b.

3

4

Module-1

Explain the equilibrium with respect to two force of three for¢e member. (02 Marks)
A four link mechanism with the following dimensions is acted upon by a force 80N 150° on
the link DC. Determine the input torque on the link AB:for the static equilibrium of the
mechanism for the given configuration. AB = 400mm ; BC = 1000mm, CD = 750mm and
DE = 350mm, AD = 500mm. (14 Marks)

B ‘/

Fig. Q7(b)
OR

State ‘D’ Alembert’s principle. (08 Marks)
The crank and connecting rod of a vertical single cylinder gas engine running at 1800 rpm
are 60mm and 240mm respectively. The diameter of the Piston is 80mm and the mass of the
reciprocating is 1.2kg. At a point during the power stroke when the Piston has moved 20mm
from the top dead centre position, the pressure on the Piston is 800 kN/m’. Determine :

i) Net force on the piston

ii) Thrust in the connecting rod

iii) Thrust on the sides of cylinder wall

iv) Engine speed at which the above values are zero. (08 Marks)

Module-2 ‘
For masses m; = 100kg, m, = 175kg, ms = 200kg and m4 = 125kg are fixed to the crank of
200mm radius and revolve in planes 1%, 11", 111" respectively. The angular position of the
planes I1"%, 11" and and IV" with respect to I* plane are 75°, 135° and 240° take in the same
sense. Distance of plane 11™ 111" and TV" from I¥ are 600mm, 1800mm and 2400mm.
Determine the magnitude and position of the balancing masses at the radius 600mm in
planes L and M located in the middle of I and 11" and in the middle of I and IV"
respectively. (15 Marks)

OR
The piston of a 4 cylinder vertical inline engine reach their upper most position @t 90°
interval in order of their axial position, pitch of the cylinder = 0.35m ; length of the
connecting rod = 0.42m. the engine runs at 600 rpm. If the reciprocating parts of each engine
has a mass of 2.5kg. Find the unbalanced primary and secondary forces and couples. Take
central plane of engine as reference plane. (16 Marks)
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Module-3
Derive an expression for gyroscopic couple. (06 Marks)
A porter governor has equal arms each 250mm long and pivoted on the axis of rotation
Each ball has a mass of 5kg and the mass of the central load on the sleeve is 25kg. The
radius of rotation of the ball is 150mm when the governor begins to lift and 200mm when
the governor is at maximum speed. Find the minimum and maximum speeds and range of
speed of the governor. (10 Marks)

OR
Define: i) Sensitiveness 1i) Isochronism. (04 Marks)
A turbine rotor of a ship has a mass of 2.2 and Tonnes and rotates at 1800rpm clockwise
when viewed from the stern. The radius of gyration of the roter is 320mm. Determine the
gyroscopic couple and its effect when the
i) Ship turns right at a radius of 250m with a speed of 25km/hr.
ii) Ship pitches with bow rising at on angular velocity of0.8 rad/sec.

iii) Ship rolls at on angular velocity of 0.1 rad/sec. (12 Marks)
Module-4
Briefly explain, Free, Forced, damped and undamped vibration. (08 Marks)

Split up the harmonic motion X =6 Cos (wt + 45°).into two harmonic motions. One of them
having phase angle of zero degree and other having phase angle of 60°. Check solution by

graphically. , (08 Marks)
OR
Obtain the equivalent stiffness of spring when springs are connected in series and parallel
(08 Marks)
Obtain the natural frequency of the system shown in Fig Q8 (b). (08 Marks)
k
AN F,
Puge
Fig. Q8(b)
: Module-5
Define logarithmic decrement and derive the equation for same. (08 Marks)

Vibration system consisting of a mass 3kg a springs of stiffness 100kN/m and damper
Damping coefficient 30Ns/m. Determine Damping factor, critical damping coefficient
logarithmic decrements, Ratio of two consecutive amplitudes.

Number of ¢ycles after which the initial amplitude is reduced to 20%? (08 Marks)
OR

Derive an expression for magnification factor or amplitude ratio for spring mass system with

viscous damping subjected to harmonic force. (08 Marks)

A vibratery body of mass 150kg supported on springs of total striffness 1050kN/ni has a
rotating unbalance force fo 525N at a speed of 6000rpm. If the damping factor is 0.3
Determine :

i) The amplitude caused by the unbalance and its phase angle

ii) The transmissibility

iii) The actual force transmitted and its phase angle. (08 Marks)

* 3k zofz***
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USN 15MES2
Fifth Semester B.E. Degree Ex@mmatlon, June/July 2018
Dynamlcs q{\WIachmery
Time: 3 hrs. =/ Max. Marks: 80

Note: Answer any FIVE full que tians,,choosmg one full question from each module.

' Module—
1 a. State the condition for static equilibrium of a body subjected to a system of,
(i) Two forces (ii) Thrée\forces (iii) Member with two forces and a torque. (06 Marks)
b. For the mechanism <sl\own in Fig. QI (b), find the required input torque for the static
equilibrium. The {éhgth? of OA and AB are 250 mm and 650 mm respectively. F =500 N.

(10 Marks)
2
5. &)
- U
S "NV
‘= ~ S A
= ¢ . \*\AO
5 - - Fig. Q1 (b) A
Iy P 2)
‘é ; Explain in brief D’ Alembert’s prmcxple and state why it is used. @é? Marks)
% . In a vertical double acting engine, the connecting rod is 4.5 times the cr;mk stroke of the
é : piston is 400 mm and the mass of the reciprocating parts is 100 kg. The. eﬁghe runs at 250
\% ; rpm. If the net load on the piston due to steam pressure is 25 kN whegihe,»crank has turned

through an angle of 120" from the top dead centre, determine i N
(i) Piston effort. v
(i)  Thrust in the connecting rod
(iif)  Pressure on slide bars.
(iv)  Crank pin effort
) Thrust on crank shaft bearing

(vi)  Turning moment on the crank shaft. . -0} (10 Marks)
Module-2 . ™
3 a. Briefly explain the static and dynamic balanc.nﬁ\ (04 Marks)

b. Four masses A, B, C and D are carried:; bé’ 4 rotatmg shaft at a radii 100 mm, 125 mm,
200 mm and 150 mm respectively. ZFhQ planes in which the masses revolve are spaced
600 mm apart and the mass of B, aga‘D are 10 kg, 5 kg and 4 kg respectively. Find the
required mass ‘A’ and the relati\%q/angular positions of the four masses. So that the shaft
shall be in complete balance. N (12 Marks)
AN OR
4 a. What do you mean by prlm.;\'y ‘and secondary unbalance in rec1procatmg engines?(04 Marks)
b. The Cranks and cormecpng rod of a 4 cylinder in line engine running at 1800 rpm, are
50 mm, 250 mm_ \@aeh/respectlvely and the cylinders are spaced 150 mm apart. If the
cylinders are numbm;)sd 1 to 4 in sequence from one end and the cranks appear at intervals of
90" in an end V‘iew in the order 1 — 4 — 2 — 3. The reciprocating masses corresponding to
each cylm I¢ \jsrl 5 kg. Determine
(i).. \\Unbalanced prlmary and secondary forces if any.
(u) >\ Unbalanced primary and secondary couples with reference to central plane of

\C/\\ s engine. (12 Marks)

~ e

Important Note : 1. On completing your answers, compulsorily draw diagonal
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R \Aﬁdd the following motions analytically and check the solution graphically,
Q\ \\> X, = 2cos(ot +0.5) ;

gasse?tﬁrough resonant condition.

1SMES2

Module-3
Derive the expression for speed of a porter gov:

to account.
In a porter governor, the upper and lower arms-are 200 mm and 250 mm respectively anc

pivoted on the axis of rotation. The maﬁ “tentral load is 15 kg, the mass of each ball i:
2 kg and friction of the sleeve togethgzr \wth the resistance of the operating gear is equal to :
load of 24 N at the sleeve. If the hmmng inclinations of the upper arms to the verticals ar«

cmar “With usual notations taking friction ir
-~ (06 Marks

30" and 40°. Find the range of speed taking friction in to account. (10 Marks
o
) ’ OR
Explain the effect of Gy osiopxc couple of a ship under,
(i) Steering (ii) ngéﬁ?x\g (iii) Rolling (08 Marks

Analyse the stablhty\ofa two wheel vehicle turning right. Derive the necessary equation.

o OF (08 Marks

< \‘:\\\(\ >
Define ti}gfe lowing terms:
(x)§\ D) }Slmple harmonic motion

(11}» Degrees of freedom

Module-4

(i) Resonance.

(iv) Phase difference. (04 Marks

N@lﬂl a neat sketch, explain the beats phenomenon and obtain it’s resultant motion. (06 Markv

(\\
e

X, =5sin(wt +1.0)

OR

= (06 Mark
Find the natural frequency of the system shown in Fig. Q8 (b), by 9sm\g\ NP.wtons metho
and Energy method. S N _N\\ ’ (10 Mark: ;

““ Fig. Q8 (b)
Moduie 5

Set up the differential equation for a sprmg mass Damper system and obtain comple-:
solution for the under damped system. ;;;\‘ . (10 Mark -
For a spring mass damper systeny’ dﬁmass 3.5 kg; spring of stiffness 2.5 N/mm and dampir. .
co-efficient of 0.018 N-S/mm, Fixfd 7
(i) Logarithmic dccremem . \\ (i) Ratio of any two successive amplitude
(i) Number of cycles aﬁer wﬁlch original amplitude reduces to 20%.

OR
Derive expression. \1\% Sfeady state amplitude of vibration of mass in a spring mass damp.

system, when the ﬁ. s is subjected to harmonic excitation. Also find phase angle. (10 Mark -
A pump of ZQO kg is driven through a belt by an electric motor at 3000 rpm. The pump

moante<(i ﬁq 1501ators with total stiffness 5 MN/m and damping 3.125 kN-S/m. Determii .
the V;RratOry amphtude of the pump at the running speed due to harmonic force of 1 k.
Alsoxdetermine maximum amplitude when the pump is switched on and the motor spe: .
(06 Mark -

(06 Mark -

* k Kk k %k

20f2
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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15SMES2

State the condition for static equxhbnum of a body subjected to a system of

i) two forces i) three forces 111) member w1th two forces and a torque. (06 Marks)

required torque T, and various P in
(10 Marks)

Ads 298 mm
AB= 200 v
Bes 3T0mw
S omw
100 MM

Fig.Q-lf’ébg),

Explain D’Almerts principlerand state its significance. (04 Marks)
In a vertical double actlng steam englnemthe ‘connecting rod is 4 5 times the crank. The
weight of the re01p1:ocat1ng parts is 120kg and the stroke of the P‘fs%n 1s 440mm. The engine
runs at 250rpm. If'the net load on the Piston due to steam pressure is 25kN when the crank
has turned through an angle of 120°, fro “““ 'the top dead centr@ determine:
1) Thrust in the connecting rod ™
ii) Presspre on slide bars
_Tangential force on th
iv) ‘Thrust on the bearings’

v) . Tuming moment on the crank shaft. (12 Marks)
Module:2
What do you mean by static and dynamlc;, balancing? (04 Marks)

A, B, C and D are 4'masses carried by a rotating shaft at radii 100, 125, 200 and 150mm
respectively. The planes in which-the masses revolve are spaced 600mm apart and the mass
of B, C and D are 10kg, 5kg and kg respectlvely Find the required mass A and the relative
angular settings of the 4 masses:so that the shaft shall be in complete balance. (12 Marks)

OR
reciprocating masses are each 400kg. The distance between the planes of rotation of adjacent
cranks are 450mm, 750mm and 600mm. If the engine is to be in complete primary balance,
ing mass and the relative angular position for each of the inner cranks. If
crank is 300mm, the length of each connecting rod is 1.2m and the speed
of rotation is 240rpm. What is the maximum secondary unbalanced force? (16 Marks)
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Module-3
5 a. Explain the following terms relative to governors 1) Stability i1) Sensitiveness
iii) Isochronism iv) Hunting. (08 Marks)

b. A porter governor has equal arms each 250mm¢ li‘ing*and pivoted on the axis of rotation.
Each ball has a mass of 5kg and the mass ofithe central load on the sleeve is 15kg. The
radius of rotatlon of the ball is 150rnm when the« BOVEernor begms to liftiand 200mm when
y §peeds and the range
Gy (08 Marks)

t-of gyroscopic couple en steermg, pitching and rolling
of a ship. » (06 Marks)
b. An aeroplane flying at 240km/h turns towards the left and eompletes a quarter circle of 60m

gyratlon of 320mm. The er;é”me speed is 2000 Tpyt. clockw1se when viewed from the rear.
Determine the gyroscoye “couple on the aircraft and its effect. In what way is the effect
changed when the ¢ &

1) Aeroplane’%m%towards right e

ii)  Engine, rotate"s clockwise when v1ewed from the front (nose end) and the aeroplane
(10 Marks)

i

=4 cos (wt + 10°)

X2 = 6 sin (wt + 60°) N (08 Marks)
b. Find the natural frequency o. the system shown insthe Fig.Q.7(b) usmg energy method.
At (08 Marks)

8 a. Findthe natuf%l frequency of the system shown in Fig.Q.8(a) using Newton’s method.
4 (08 Marks)

Fig.Q.8(a)
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b. Find the natural frequency of the system shown in Flg?Qi&(%), K 2 x 10° N/m, m = 20kg.
. (08 Marks)

9 a. Setup the dlffere”ﬁMal equation for a spring nf%ss damper system and obtain complete

solution for the Critically damped condition.= (08 Marks)
b. Determine: « . * ‘ @

i) Cntm‘@; damping coefficient

ii)  Damping factor AL

1ii) Naturaﬁ frequency of damped vi‘b"’fatlons W%

iv) ) Ogarithmic decrement % Sy,

v)  Ratio of two consecutive, amphtude of v1b£at1ﬁ%~system which canswts of mass of
25kg, a spring of stlffness 15 kN/m and a %amp . The dampmg pr%VIded is only 15%
of the critical value - 9, (08 Marks)

OR: "
10 a. Define transmlsSL%pty and derive an expressi’*’on for the transn:i"lsmbxhty ratio and the phase
angle for transgmtted force. - Ny, (08 Marks)
b. A machine of mass one ton is act up’bn by an external force 2450N at a frequency of
1500rpm., To-treduce the effects @i vibration, isolator.and:rubber having a static deflection of

2mm und@mhe machine load an lan estimated damp&g factor of 0.2 are used. Determine :

i)  Force transmitted to the foundation v
i) Amplitude of vibration,a of the machine .

111) " Phase lag of the transmltted force with espect to the external force. (08 Marks)

|
gt
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Dynamlcs of Mac@, hés
48; %

W«»

1 a. Considering slider crank mechanism,stateand explain principle of viftual work. (06 Marks)
b. A four bar mechanism shown in Fifh 1(b) is acted by a force'P = 100, £120°N on link CD.
The dimensions of the varioys, links are AB = 40 mm, "BC'= 60 mm, CD = 50 mm,

DA = 30 mm and DE = 20 mm Determine the magnitude’; a%d direction of input torque T»

on link AB for the static equllggmim of the mechamsm &
4 C

50, will be treated as malpractice.

(10 Marks)
2 a. h : (06 Marks)
b. bore of 500 mm: and stroke of 600 mm.

The length of connec inass of rec ?rocatmg parts is 200 kg. The
difference between driving and back preé%u;e is 0.4 N/mm?=when the crank has turned an
angle of 60° from'i ifiner dead center. kgeﬁlgétmg the affect élgg;f‘];nston rod, determine:

(i) Net for@gﬁ%ﬂ the piston or p t@;} éffort. ¢
(11) Thrust L in ‘the connecting roﬁz X

(10 Marks)

- the following propeﬁwsf'

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

Mass Magmtude (kg) RadJ,us (mm) | Angle (degrees) | Axial distances from
1% mass (mm)
1 9 kg 100 mm 0° -
2 7 kg 17 120 mm 60° 160 mm
3 8 k& ¢ 140 mm 135° 320 mm
4 6k,g§;% 120 mm 270° 560 mm

If the shaft is@alﬁﬁced by two counter masses located at 100 mm radius r and revolving in
planes mldwgy “of planes 1 and 2 and midway of 3 and 4, determine the magnitude of the

masses and their respective angular position.

1of3
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OR
A four crank engine has two outer cranks set at 120%to each other and their reciprocating
masses are each 400 kg. The distance between pl qs ‘ofﬁrotatlon of adjacent cranks are
450 mm, 750 mm and 600 mm. If the engine is/t6 be in complete balance, find the
reciprocating mass and the relative angular p _;If:iip% for each of the inner cranks. If the
length of each crank is 300 mm, the length of €ach connecting rod is 1.2 m and the speed of
rotation is 240 rpm, find maximum secon%&r?" @ﬂbalanced force. : (16 Marks)

Define the term stability and sensitivit; ' (06 Marks)
In an engine governor of the porter,type, the upper and lowegp atms are 200 mm and 250 mm
respectively and pivoted on t é%ﬁ? of rotation. The ma%@i,;@ﬁ’the center load is 15 kg, the
mass of each ball is 2 kg and friction of sleeve together with a resistance of the operating
gear is equal to a load of 25,N'at the sleeve. If the limiting inclination of the upper arms to

the vertical are 30° and*%%g find taking friction 1n];(*§j géount, range of speed of the governor.
5%@ ' Gy’ (10 Marks)

w’

With neat sket%h‘@s :

€ scopic couple on steering, pitching and rolling
ofa ship. “‘m @ {

(08 Marks)

couple and state its effect on the aeroplane. What w&%é the effect if ;he aeroplane turns to
left instead of right? « ¢ { P (08 Marks)

Define the followmg terl‘hs:
(i) Harmonic m@’t,gon

(iii) Amphtudgfm% V) (08 Marks)
Add the folloivﬂig harmonic motio ﬂ check the solutxon graphically:
=2 cos(g)t +0.5) (08 Marks)

spring-mass &ystem con51der1ng inertia effect of the mass of
wﬁ%@@ (08 Marks)

Fig.Q8(b) (08 Marks)

20f3
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Module-5
Define logarithmic decrement and prove garithmic decrement '§'= -—2\/_1—2’—7
1
where & is damping ratio. (07 Marks)

The measurement on a mechanical vxbratzm%P s?ystem shows that the mé‘as of 10 kg and that
the springs can be combined to give Qual spring stiffness § N/mm. If the Vlbratmg
system have a dashpot attached w
velocity of 1 m/sec. Determine:

(i) Critical damping coefﬁc1e
(i) Damping factor b
(iii)) Logarithmic decremefit |

(iv) Ratio of any conse twer amphtudes (09 Marks)
OR

Write short notes©n,the following o

() Magnﬁ%o_mfactor @w‘%’:@

(i) Transmissibility. “%ﬁ (06 Marks)

A single %l‘ er vertical diesel engine
is frame. The static deﬂectmn gwmg to the welght of the chassis 1s 3 mm. The

recipr(

dasl%“’% with a damping coef]
Determine:
(i) amplitude of the vi

(10 Marks)
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15SMES2
Fifth Semester B.E. Degree Examination, Aug./Sept. 2020
Dynamics of Machinery

Time: 3 hrs. ¢ b Max. Marks: 80
Note: Answer any FIVE full questions, choosmg ONE full question from each module.
.M_(_M
1 a. State the conditions for static equilibrium of a body subjected to a system of, (i) two forces

(i) Three forces. (04 Marks)
b. For the static equilibrium of the quick return mechanism: shown in Fig. Q1 (b). Find the
required input torque T, for a force of 3500 N on the slider. Angle of EB with the vertical is
70°. The impending motion of the slider is to the lift.” (12 Marks)

T

|
3~
$
1o gk
Fig. Q1 (b)
OR
2 a. What do you mean by inertia force and inertia torque? (04 Marks)
b. A four bar mechaniSm shown in Fig."Q2:(b) has the following length of various links
0,04 = 800 mm, O,B = 330 mm, BC.= 500 mm, O4C = 400 mm, O,G; = 200 mm,
B63 = 250 mm; 0,G4 = 200 mm:. The masses of links are my = 2.2 kg, m3 = 2.5 kg,
= 2 kg. The moment of inertia of links about their C.G are I, = 0.05 kg-m’,
13 = 0.07 kg-m”. The crank O,B rotates at 100 rad/s?, Neglecting gravity effects, determme
the forces in the joints and the input torque. (12 Marks)
o
a):/oam!/o‘e
%2 °%  Fig. Q2 (b)
Module-2

3 a. What do you mean by static balancing and dynamic balancing? (04 Marks)
b. A rotating shaft carries 4 masses A, B, C and D at radii 100, 125, 200 & 150 mm

respectively. The planes in which the masses revolve are spaced 600 mm apart and the
masses B, C and D having 10, 5 and 4 kg respectively. Find the required mass A and relative
angular positions of 4 masses to keep the shaft in balance. (12 Marks)

1of3
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The cranks and connecting roads of a 4-cylinder in line engrne running at 1800 rpm are
60 mm and 240 mm. Each respectively and the cylinder are spaced 150 mm apart. If the
cylinders are numbered 1 to 4 in sequence from one end, the cranks appear at intervals of
90° in an End view in the order 1 — 4 — 2 — 3. The reciprocating mass corresponding to each
cylinder is 1.5 kg. Determine i,
(i) Unbalanced primary and secondary force.*
(i) Unbalanced primary and secondary couples with reference to control plane of the

engme e " (16 Marks)
‘Module-3
Define the following: (i) Sensitiveness (i) Hunting. (iii) Isochronism
(iv) Effort of governor  (v) Stability of governor
(vi) Power of governor. o (06 Marks)

A loaded governor of the porter type has equal arms and links each 300 mm long. The
weights of each ball is 20 N and the central weight is 120 N. When the ball radius is
150 mm, the valve is fully open and when the radius is 180 mm, the value is closed. Find the
maximum speed and the range of speed. If the maximum speed is to be increased 25% by an
addition of weight to the central load, find its valve. (10 Marks)

OR
Derive anrexpression for the gyroscopic. couple C = IWWp from first principle. (06 Marks)
A four. wheeled trolley car has a total mass of 3000 kg. Each axle with its two wheels and
gears has a total M.I. of 32 kg-mz. Each wheel is of 450 mm radius. The centric distance
between two wheel is 1.4 m. Each axle is driven by a motor with speed ratio of 1 : 3. Each
motor along with its gear has a M.I of 16 kg-m” and rotates in the opposite direction to that
of axle. The centre of mass of the car is 1 m above the rails. Calculate the limiting speed of
the car when it has to travel around curve of 250 m radius without the wheels leaving the

rails. R (10 Marks)
Module-4 ;
Define vibration:.Give the classification:of vibration. , (05 Marks)
Add the following harmonic. motions and“ check the solution graphically
iy == 2c9s(wt +0.5), x, = Ssin(wt +1.0). (11 Marks)
, OR

Determine the natural frequency of the spring mass system considering mass of the spring.

(08 Marks)
Find the natural frequency of the system as shown in Fig. Q8 (b). Solve by energy method.

(08 Marks)

Fig. Q8 (b)

2 0f3
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Module-5
Define damping. Explain different types of damping with n_e&t ketches. (10 Marks)

.Show that the ratio of successive amplltudes of mass in d%under damped, viscously damped

(06 Marks)

mﬂuence of frequency

ratio on transmissibility. Comy (08 Marks)
A weight of 60 N suspended by a_s of stiffness 1.2 kN/m is-forced to vibrate by a
harmonic force of 10 N. Assuming v%i%ous damping of 0.086 kN §/m. Determine

@) The resonant frequercy; »

qﬁ/"

(i)  Amplitude at resor@ce
(iiiy  Phase angle at reﬁé%
(iv)  Frequency corgesp()ndmg to peak amphtudg

(v)  Peak amplxtudé} o

(08 Marks)

3of3
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17TMES2
Fifth Semester B.E. Degree Examinati n, Dec.2019/Jan.2020
Dynamics of Machmery
Time: 3 hrs. Max. Marks: 100

1

f?’

Note: Answer any FIVE full questions, choosing ONE full question ! %’W%ach module.

a.

J

odule-1 ¢

Enumerate the concept of stat uilibrium of a body ,subjected to a system of
(1) Two forces (ii) Three forqjes% (iii) Member with twoffagm%'ees and a torque (06 Marks)
A four bar mechanism is shgw%m Fig.Q1(b), which is acted ‘upon by a force P=100[120°N

on lmk CD. The d1menslgn§a of various link are ABMV‘4O mm, BC = 60 mm, CD = 50 mm,

&

(14 Marks)
”m 1@ ;:w ‘
Explain the Dg@%@beﬂ s prmc1p1e aga@@ﬁcuss on its mgni‘ﬁoance (04 Marks)
In a vertical le acting engine

%ﬁ% connecting r%d 15"4.5 times the crank. Stroke of the
piston 15&40@ mm and the ma8 ofthe remprocatmgm@parts is 100 kg. The engine runs at
250 rpmsdf the net load onfgth@v iston due to st@@mpressure is 25 kN, when the crank has
tum%ﬁlgrough an angle of: g ) from top dead cgntre Determine :

(1) _ Net force on the pﬁ%n
i)’ Thrust in the connegetmg rod along con
Thrust on thg%;des of cylinder walls %
Crank pin efforﬁtﬁ &
Thrust on ¢ cratik shaft bearing™
| \ shaft (16 Marks)

PR 4 Module-2

static and dynamic balancing. (04 Marks)
. are completely balanced. Masses C and D make angles of 90°
and 210° respectlvely wrfia B in the same sense. The plane containing B and C are 300 mm
apart. Masses A; B C and D can be assumed to be concentrated at radii of 360 mm,

() Mass A and its angular position
(i) Position of planes A and D. (16 Marks)
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W

OR

A four crank engine has two outer cranks set at 120°% ‘each other and their reciprocating

e¥ of rotation of adjacent cranks are

gl

esincomplete primary balance, find the

450 mm, 750 mm and 600 mm. If the engine is to_be;
reciprocating mass and the relative angular posi ion for each of the inner cranks. If the
length of each crank is 300 mm, length of edch connecting rod is 1.2 m and the speed of
rotation is 240 rpm, what is the maximuméhgg(;()fr} ary unbalanced force% (20 Marks)

a. Explain the following term relative g
(i) Stability -
(i) Sensitiveness
(iii) Isochromism Y
(iv) Hunting - , ¥ (04 Marks)
b. The arms of a porter goyﬁm%r are each 250 mm long.and pivoted on the governor axis. The

=2

mass of each ball 1s 5 kg a%f% the mass of central gleeve is 30 kg. The radius of rotation of the
balls is 150 mm,wwalglé%%”wthe sleeve begins to ris¢ and reaches a value of 200 mm for
maximum speed &Determine the range ofithe’Governor. If the friction at the sleeve is
equivalent of 26%%\120’[‘ load at the Sleeve. Dé‘te%mne how the speed range is modified.

“o? C Y (16 Marks)

a. Witl}ﬁéat Sketches, enumerate off ‘E?@“ effect of Gyroscepic couple on the steering, pitching

e

and rolling of a ship. (09 Marks)

b. A ship is propelled by a rotor of mass of 2000 kgﬁtj@jﬁ&és at a speed of 2400 rpm. The radius
of gyration of rotor is 0.4’ m and spins clockwéiag‘%dﬁ@ection, when viewed from bow (Front)
end. Find the gyroscopie couple and its effect when "

(i) The ship takes left.turn at a radius of850 th with a speed of 35 kmph.

(i) The ship pitche$ with the bow risirigat, angular velocity.of.1 rad/sec.

(iif) The ship rggﬁg;at an angular vel%gg 0.15 rad/sec.%;;@sg%’ (11 Marks)
£ ¥ L L

Ly A ]
K ggw‘ié‘},*QZ%%?!;I;)dule-4
a. Define the fgilowing terms:
(i) Simmple Harmonic Motion -
(i) %;mé\s}{)nance %;;ia

W’ @
(iii), Natural frequencys %’ A
Are . f*«@@tﬁﬁ%@@

) Phase difference Y (08 Marks)
i . i, 4 . . i & . .
d the followm‘g&fgglomc motions analytically and check the solution graphically:

X, =4cos(wt +‘I&§;¢)§g§$ and x, =6sin(wt+60°) (12 Marks)

E w%ﬂj‘%y f
Y o © OR

a. Explain the eflergy method of ﬁndmg natural frequency of spring-mass system. (10 Marks)
b. Find the natural frequency‘ef the system shown in Fig.Q8(b).

o & el

71 x a
& ; A ' Jr L_
/
O™
Fig.Q8(b) (10 Marks)
20of3 '

Downl oad VTU study materials from studentmap.in


https://studentmap.in/vtu/

o .
STIIIIEH‘VMAP

10

17MES2

Module-5 »%i;f@@
Set up a differential equation for a spring mass dampq@gig m and obtain complete solution
for a under damped system. D, (10 Marks)
The measurement on a mechanical vibrating systeﬁ% ows that the mass of 10 kg and that
the spring can be combined to give an equal sp; i \g stiffness of 5 N/mm. If the vibrating
system have a dashpot attached which exertg ce of 40 N when the mass have a unit
velocity of 1 m/sec. Determine:
(i) Critical damping coefficient
(il)) Damping factor
(iii) Logarithmic decrement

(iv) Ratio of any two consecuti (10 Marks)
OR )

Derive an expression fog%;nagmﬁcatlon factor or angg@gde ratio for spring mass system with

viscous damping subjectedto Harmonic force. f” “‘*w (10 Marks)

A mass of 100 k;
19,600 N/m and
of 39 N at the 1
(i) Amplitude f vibration of the mass,"y
(1) Phg&@@erence between the forc& ahd displacement

(iii) E r%ffransmxsmblhty ratio A, (10 Marks)

as’been mounted on a é%)rmg dash pot system having stiffness of
ing coefficient 100 N-S/m. The mass acted upon by a harmonic force
ithe system. Find:
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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17MES2

Fifth Semester B.E. Degree Examlnatlon, Aug /Sept.2020
Dynamics of Machmery

Time: 3 hrs. ) . Max. Marks: 100

Note: Answer any FIVE full questions, choosmg ONE full question from ‘each module.

Module-

State the conditions for the equilibritm of the following systems

i) Two force member :

iif)  Three force member

iii) Member with two forces and a torque. (06 Marks)
In the slider crank mechamsm shown in Fig.Q.1(b). The Value of force applied to slider 4 is
2kN the dimensions ofthe-various links are AB = 80mm, BC = 240mm, 6 = 60°. Determine
the forces on various links and the driving torque T3 (14 Marks)

;;;;;;

What is the principal of V1rtua1 work? Explain. ~ (06 Marks)
A four bar mechanism under the action‘of external force is shown in Fig.Q.2(b). Determine
the torque T, and various forces on-links for the equilibrium of the system. F = 2000N at 45°
on CD, AB = 200mm, AD = 215mm, BC= 370mm DC = 350mm, CE = 100mm. (14 Marks)

)
Fig.Q.2(b)

L\ Module-2
Explain briefly static and dynamic balancing of rotating masses. (04 Marks)
A, B, C and D masses carried by a rotating shaft at radius 100, 125, 200 and 150mm
respectively. The planes in which the masses revolving are spaced 600mm apart and the
masses B, C and D are 10, 5, 4kg respectively. Find the required mass A and the relative
angular posmons of the masses to keep the shaft in balance. : (16 Marks)
1 of3
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. OR
Crank and connecting rods of a 4 cylinder inline engine running at 1800rpm are 60mm and
numbered 1 to 4 in sequence from one end. The cranks éppear at 1ntervals 0f 90° in an view
in the order 1-4-2-3. Reciprocating mass corresponding to each cylinder is 1.5kg.
Determine:
Unbalanced primary and secondary forces

Unbalanced primary and secondary couples w1th reference to central plane of the engine.
, (20 Marks)

Derive an expression for the equihbriurn speed of a porter: governor (06 Marks)
The arms of a porter governor are each 300mm long and are hinged on the axis of rotation.
The mass of each ball is Skg 'and mass of the sleeve is 15kg. The radius of rotation of the
ball is 200mm when the governor begins to hﬁ and 250mm when the governor is at the
maximum speed. Determme

i) Range of speed:néglecting the sleeve frlct10n

i)  Range of speediif the frictional force at :,the sleeve 1s 30N. (14 Marks)
. OR

With usual notations and diagram derlve an express1on for the gyroscopic couple produced

bya rotatmg disc: (06 Marks)

A rare engine automobile is travelling along a track of 100m mean radius each of the four
road wheels has a mass moment of inertia 2kg-m? and effective diameter of 600mm. The
rotating parts of the engine have a moment of inertia of 1kg- m’. The engine axles parallel to
the rare axle. When the crank shaft rotates in the same sense as the road wheels, the gear
ratio of engine to back axle is 3:1. The vehlcle weighs 15000N and has its centre of gravity
500mm above the road level. Determine- the limiting speed of the vehicle around the curve
for all 4-wheels‘tormaintain contact with the road surface if this is not cambered. (14 Marks)

0, Y

Define-the:following:
i) < TFime period
i) Amplitude

_ ‘Module-4

(111) Frequency (06 Marks)
“4x; = 15sin (wt +, 30‘“‘
Xz = 8cos (wt +60°) o

Add the two' harmomc motions and check it graphically. (14 Marks)

OR
A spring mass system has-spring stiffness of K N/m and a mass of M kg. It has a natural
frequency of vibration. as*10Hz. An extra 3 kg mass is coupled to M and the natural
frequency reduces by 3Hz. Find the value of M and spring constant K. (05 Marks)

20f3
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b. A vertical shaft of 100mm in diameter and 1m long has i

17”MES2

pper end fixed at the top as
0Okg at a radius of gyration of
Young’s modulus) for the shaft
ight of the shaft. Determine:

shown in Fig.Q.8(b). At the other end it carries a disc o
450mm. The modulus of rigidity and modulus of ela
material are 80GN/m’ and 200GN/m? neglecting the
i) Frequency of longitudinal vibration .
ii)  Frequency of torsional vibration

iii)  Frequency of transverse vibration. h 4 (15 Marks)
274

~~~~~

,,,,,,,,,

Derive an expression for logarithmic decremént for an under damped case. (10 Marks)
Determine:
i) Critical damping coefficient -
ii) . Damping factor
iii) Natural frequency of dampw
iv) . Logarithmic decrement »
v)  Ratio of two consecutive amplitudes of a wbratmg system whlch consists of a mass of
25kg, a spring of stiffness 15kN/m and a damper The damplng ‘provided is only 15%
of the critical Value ‘ (10 Marks)

vibrations

p OR Comn

Derive for transmissibility ratio due to harmonic excitation. = (10 Marks)
A mass of 100kg been mounted. a spring dashpot system having spring stiffness of
19,600N/m and damping coef.ﬁCmnt of 100N-s/m:"The mass is acted upon by a harmonic
force 0f 39N at the undampe natural frequency oﬁhe system. Determine:

i) =Amplitude of vibr bn)@f the mass. &

ii) . Phase difference between the force and-displacement.

“iii)  Forced transmissibility ratio. 7y (10 Marks)
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