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Instructions:
1. Write you answer precisely,and to the point'

2. Assume Suitable engineerint Outu'TUaTION 
I

[101
t . Attempt following questions

Derive the equations for derivation pertaining to spatial curve and their

respective unit associate vector with respect to space coordinate'

A radar station at the origin measures the azimuth angle 0 , the elevation angle

1 ' ,and therad ia ld is tancer toa ta fge tasshown inF igureA.A t the ins tan t
when a high-perfbrmance aircraft is at point B it.has a velocity of 500 m/s

directed from point f io point A and an acceleration of 8g directed upward'

Determine the values of r" r", ,l', , ,1", g', and g" thatare observed at this

location.
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(b)
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1. Attempt following questions 

for cylindrical coordinate(a) Derive the velocity and acceleration formulae

sYstem.
(b) Pin P, whose mass is 10 g, moves in the horizontal plane.within a groove

de f inedbyry :2 'w l re re ' randyare inmete rsasshown in f igu reB.The
motion is aciuated by arm ABC, which translates to the right at the. constant

speed of 30 m/s. (a) Determine thevelocity ancl acceleration of the collar when

x :2 m. (b) Deteimine the forces exerted on tlie pin by the groove and arm

ABC whenx:2 m.

Page 1 of 3



2.
$lr..rpt following questions 

Figure B

-wnte a short note on Rotation transformation inWhat is the importance of mixed kinematicalexampie.

2. Attempt following questions 
oR

(a) Explain the concept of spu.. fixed transformatio' system with diagram. 
tl0l

(h) fin P slicles inside ilt* i-oo- mm-radius groove at o co'stant ratc of B ni/s asshown in figure c' This motion is actuatJd ut .-r AB, Determine the rotatiorr
;1?. 

.t this arm and the rate of change of tnat ,.utr'*n.n @) A = 90, (b) 0 =

(a)
(b)
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3. 
$jtemnt following questions. 

Figure c

(a) Write a short no,"?Ja"";;; '";, nnor,ro_.,^,^^ir_. tt0i-(hi a n.ir.rJi'J,1,','lril,ff;jiirfil*,il|il,'J;;l'r,,',er as srrown in ngure D Atthe instant before the pellet .,r-,rrg.r, its speed relative to the banel is z. At thatinstant, the magnitude of the piopursive for; i which acts paralrel to theba'el' is a factor of 50 rirnes greater.than the weight of the pe1et. The barrelrotates about the verlical axis at angular speed a., ?s the angle of elevation ofthe ba*er is increased at the rate 0. . Both rate s ar.e constant. Deriveexpressions for the acceleration te'n a and the force the pellet exefis on thewalls of the barrel at this instant.
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A.ttempt foilowing questi

Figure D.
SF]CTION II

(a) iilili;;;;:1iL"J:Ti;r 'v r[rNaBc, wnlch lres in 
.the vertical plane, is loaded by

:ff^tl"^f::O- 
BC. The torsional .p.ing, irtor" stiffness is tiffness is k,

Attempt following q uestions
OR

force F(t) rhar is always 106lis unrefonned wherr 0 =3o';,o.':":.,-1:1,13r,"4",*;"'*,'uiil'i;,1il3',i,','.|il*'''(b) Define conrror svstem. t;ff."ffi;:T$'J#iT;", sysrem and crose roop system[04l,

The disc spins about shaft AB at the.constant rate 0J1, where the vertical shaft, to ll0l
;:Hiil1"ff"i:"';i'i*#fi',,'"f,""X; il;;":;:. ', ror rrre disk and m2 ror
Attempt following q uestions

(a) What are the(b) o.''"''".,r,ffililr::r'il"tl"ji:Ti'r"-ilJr.r,, sphere orradius r rhar rors [s,j]Ii:1iliiiTiTf,flf;'fri1" i"i"''' or 'r', ;;;;eil", ,n. sphere i, "on,t.uint to
Attempt fol lowing quest ions 

OR

(a) The crankshaft Ad it giut" ' virtual rotafion dp when it is at an arbitrary orientation {06l
g. Determine the,correipono i ng ui,r,,ut d isptaceme;; ;; ;;. piston.(b) Two bars' pinned joint'B, t"tit ir"irrr,rro.irontur-fi.*'.ru;r., onry to the restrictio , [041
that the verocity of end c 

-,rrrt 
u. oi*.r"j i"*".0 end A. Determine thecorresponding verocity co'straint. Is this constraint horonomic?

, \ 
Attempt following questions

(a/ The table rotate.in a horizontal plane about bearing A due to a rorqLre t(t). The mass of t0sltable is M and its radius orgyrutio,., about its ce'tie;r;'il. srider, whose rnass is m,rTloves within groove BC unlJerthe restraint oru pui.oiri.ing, which are unstretched
(b) 

tnte position. Derive rhe equarion orrotion rol ifi;#;.

I ' Scleronomic Constraint tlzl
Z. Rhenomic Constraint

ALL THE BEST
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