al-cross lines on the remaining blank pages.

or-equations written eg, 42+8

pulsorily draw diagon
peal to evaluator and /

Important Note : 1. On completing your answers, com

50, will be treated as malpractice.

2. Any revealing of identification, ap
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Second Semester M.Tech. Degree Exammdtlon, June/July 2018
, Dynamics and Mechanism Design

:.3 hrs. Max. Marks: 80

Note: Answer FIVE full questions, clgggsyzﬁ\'one Jull question from each module.
Modale-1

State and explain Grashof’s law.~ (04 Marks)
Define kinematic inversion. Skg;tjg:h’fémd explain any two inversions of four bar chain.

A NN (04 Marks)
Draw the equivalent linkage for the following and find their degree of freedom. Solve any
four. N (08 Marks)
M) XN\ (ii) (iii) (iv)
O S OR

Write down the main differences between
i)-> Plane, spherical and spatial mechanisms.

(i) Analysis and synthesis. (06 Marks)<
~Find degree of freedom of following mechanisms and identify which is a mechanismy)
- structure and redundant constraint, (05 Marks)

By O
.
5
@
(\

)

v :::‘,(v

o =5

(i) (i) (iii) (iv)

Sketch and explain Oldham’s coupling. (05 Marks)
Module-2

Explain Holonomic and non-holonomic constraints. (04 Marks)

Explain principle of virtual work. { : (04 Marks)

A double pendulum consists of two particles suspended 5&%11555“5](:55 rods. Assuming that all
motions takes place in a vertical plane, find the differential equations of motions. (08 Marks)

W/

A
"

Linearize these equations, assuming small motion.

an<~0R
A particle of mass “M” can slide-without friction on the inside of a small tube which is bent
in the form of a circle of radius ¥’ The tube rotates about a vertical diameter with a constant
angular velocity “W” as shown in Fig.Q.4(a). Write the differential equations of motion.

=, w = L
FigiQ4() :

/
1 of 2

(08 Marks)



e
S

10

£
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Using Hamilton equation, find the equations of motion for the qystcm shown in Fig.Q.4(b)
below. N2 (08 Marks)

Fig.Q.4(b)
! Module-?;‘\\
Explain any four : i) Type synthesis; ii)- Number synthesis; 1ii) Dimensional synthesis;
iv) Path generation; v) Function generamm (08 Marks)

The rocker of a crank rocker mechamsm 15 to have a length of 50mm and swings through a
total angle of 45° with a time rat10 ofl 25. Determine the suitable set of dimensions.

(08 Marks)
a o OR
What are the important tasks.of kinematic synthesis? Discuss in brief. (06 Marks)
Define poles and relatWe pGles (02 Marks)
Define the transmission and deviation angle of a four bar mechanism. What are their
optimum values and What is mechanical advantage? (08 Marks)
NN, Module-4

Explain symheols of function generation using overlay method of synthesis. (04 Marks)

Syntheswe\a function y = 1/x in the range of 1 < x < 2 for a function generator using three
precesé}()n points by Freudenstein’s equation. Range of input 30° to 120° and output

(,.'r40° to 330°. (12 Marks) - W3

OR RN

3 1Deﬁne cognate linkage. (03 Marks)

Explain Caley’s diagram. gos.Marks)
Design a 4-bar linkage to give following angular velocities and accelerations. '~ <~

w;=8rad/s; 3= 1lrad/s; s=-3rad/s; =0 rad/s’; 20 rad/s ;o4 =0

rad/s. - (10 Marks)

Module-5 O
Deduce the condition for free precession of gyroscope with steady precessmn (06 Marks)

Obtain phase plane response of a single degree freedom of/a sprmg mass system with
K = 100,000 N/m (100N/mm) mass M = 50kg subjected fo exc1tatlon as shown below in
Fig.Q.9(b). A\ (10 Marks)

o r|---- \>
Fig.Q.9(b) : sk ¥ %
925 N LU —
s e s 4 sets
Define Eulerian angles and derive the eq\i‘a‘tion for angular velocities. (10 Marks)
Find the degree of freedom of the folio w'mg mechanisms. (Refer Fig.Q.10(b)(i) and (ii)).
AR (06 Marks)
B o
3
]
2
A
. . '
Fig.Q.10(b)(i) Fig.Q.10(b)(ii)
* %k 3k k %

20f2




