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3M8312 Dylamics of Mechanical System

Instructions:
i. Write you answor precisely and to the point'

2, Assume proper engineering dutu' 
,rr. -

1. AttemPt following questions.
r"f 

'rlrntf 
i, l"no*I"ta coordinates and generalized velocity

mechaoics. Explain with examples'

l12l
in analyticat

(b) Doive the velooif cons-f.9{n!"{9J

of the path.

uzl
1. Attempt following questions

Derive the velocity and acceteration formulae for rectangular coordinate system'

At the instaot when the s-i<g paltiii"jt 
"t 

p"tiri* z' it has a velocitv of 500 m/s

direoted from point ,4 to po#? ;;;uittr"iution^or. tOg directed tom poirt

I to point o. Determine tlt;;";;;p;itg rat1.9f chanee of the speed' the

;"i#;i;;;; oitire pattr, and the location of the center of cwvatue

(a)

o)

Figure B

Also determine the tangent, ,tor*ut, 
-ioa 

binormai components of the resultant

til'
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J

force acting on the particie. Refer frgure (B) t1ll
Attempt followt"q sl:t:lt:; 

component in path variables with diagram'
Explain the tangent and normi

what is the importance "' 
il;T;;aticai description? Elaborate by an

example. oR t1ll
Attempt fottowPg llltd::':rhtion transformation in Dynamics of mechanical
Derive the rotational ano ua]

iliiiil *, .o""ept of Bodv fixed transformation svstem with diagram' 
t12l

AtiemPt all questions'
Write a short note on Anatyrical angular velocitY ,'-^.^ -
Derive kinematit* et""puon ror ivlindrical t:*diT:::*"il 

figue (C), and^
fi .ry"**ai""i'.'Y:l:T..;'.:Hffi,J",J1#\l'.'01";'il;*..upa'or
xyz is a parallel stattonarl "uu.:*^"::.,:';:i^.^-i r"" g, = -145, about the z

;;;"; iirst, d' = 65 " about the / axis' followed :: ^r?:"- ;'& r""1" n"a
;i:: t;; tili"''otution determine the coordinates rerau

orientation of the stationarv";:i;;'f;;;. the location of point E prior to tne

rotatiolls.

(a)

o)

(a)

o)
(a)
(b)

G)

mm*,-7

-Fi v
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SE-c -.ff t12l
Artemptronowi',sel"'fi T'f,ndingthe*g.'i*I-.f :i:{:lr3r*ffi ::'J.Tff*write down the p':*1Y:l"i;;;l?oo ,"ui*in as the sysl

l5:;H"t:ffi ;t'"":1;i:-;;;;il;"(D)'Determinetheangulmvelocitv
(a)

tb)

of the disk'

oR t12l
Attempt followt"q:l:ti:11:t,v 

and acceleration anaivsis in moving reference
(a) ExPlain the concept or'

frame'

Figure C
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Attempt following questions
Write a short note on Non hoionomic constraint'
Derive the most general form of Lagrange's equation'

OR
Attempt following questions
Wtite ; short note on consfrain equations'
a iiJ, of" t aits R rolls *i*to,it trippiog on a rod of lengfh L pivoted at end'

* tftot" in ng*. (E). Denoting the pivot angle by d the angular displaoement

Expiain in detail
frame.

how to obtain displacement quantity in

"f 
ift airf. Ov6, frna'O" uirntJcfspiacement of the center of the disk'

Attempt All Questions.
Prove that work Performed
dispiacement is zero.
iiikh Aff;; approaches to find virnral work in mechanical system'

berive an equation of extended gamilton's principle'

All the best

moving reference

tul

ulI
(a)
(b)

Figure E.

by any holonomic constraint force in any virtual
[12]

6,
(a)

(b)
(c)

ca)
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