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N.B. ¢ (1) Question No, | is compulsory, l*&" h ggﬂ

(2) Answer any four questions from the rest, ' -
Qlada) Derive the equation: xvy ;.a;,-,,mﬂmwm + ﬁ?Xﬁﬂ-m‘X[ﬂ}Hﬂ} \ 1

(b} A platform is rotating with a constant speed o, of 10 rad/sec relative to the ground. A 5haft.isl
mounted on the platform and rotates relative to the platform at'a speed @ of 5 rad/sec. What 1s
the angular velocity of the shaft relative to the ground? What are the first and second time

derivatives of the angular, velocity of the'shaft relative to the ground? as shown in fig.1 .
' b 1

02. {a) A robot moves a body held by its “jaws" (5 as shown in the diagram 2. What is the velocity and
acceleration of point at the instant shown relative 10 the ground? Arm EH is welded to the vertical
shaft MN . Arm HKG is one rigid member which rotates about EI. 10
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(b) Derive the Eular's Equation of motion. ' 10

Q3. {a) Find Ly and L, The diameter of A is 0.3 m. B is the centre of the right fate of the block. Take
p = po ke/m” (see fig.3) - 10
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HIL Mm Tﬁkg%?mwswuhspwﬂm =l ?d:lmmmmdm Rod AB rotates with speed
oy = 4 radfsee relative to vertical shaft, which rotates with speed oy = 2 rad/sec relative 1o the:
grmmdW‘hat:awmmmmmgmmwmmﬁthmwnﬂnmmummwm
Q‘TW?Tﬂﬂﬁ[-mnmﬂu fHE.ﬁEQj : . 10
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Q4. {a) Exwam&wvﬂmmmemmﬁu&ammm fmquumymdmdeshm o by
{b) Derermine the natural f:tqw:ncm and the mode shape vectors of the system ahuwnmf_:_&ﬁn 12

Q5. ) E-x.pha'm- stiffness influence coeflicient matrix and flexibility matrix. 06

{o) Three machines are equally spaced along the span of a simply supported beam of elastic
modulus E and mass moment {sl"iuuaunl.. Demm the flexibility matrix for a 3. ];'G!‘ model of
th:symmissl‘mwnln#"gﬁ i 14

The deflection of a particle a distance z along the neutal dnis of @ simply supported beam,
reeasired from the left auppwt, doete a mammd umit load applicd a distance a from th: left
SUppOrt i
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ye)i= GE.T. I:'-( L & .

Q6. (a) Use the free body diageam method and Lagrange's equation to orive the diffetential equations
gavernmg the motion of the system of fig.7., using X%y and %a.48 generalized coordinates. 10
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(b} W“h necessary mm and deriving necessary expressions explain th: wmktm principle of
Dynarnic Vibration Absorber, Also explain why undamped dynamic absorber is not effective if
5 operating speed is not fairly constant. - 1

Q7 (a) Explain principle of Holzer's method for mlwmg muitidegree of freedom of free. vibration
problem. us

(B) A 150-kg sewing Wmmaimmmwmammngmmumm ;
(i) What 1ameml=t51mmsttﬁnm of an undamped mlmu:rmhtlmimfmn trmmmthc
maching's foundation is less than 2000 N7 .5
(i1} Design an isolaior by specifying k and & such ﬂmthemaxmm start-up amplitude is 30 mm
anel the maximum transmitted foroe is 3000 N,
(i3} Whal, if any, mass should be added to the machine to |imit its steady-state amplitude to 3 mm?
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