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Instructions:
1. Assume suitable data if it is necessary.
2, Write your answer to the point and precisely.
3. Draw neat and clean sketch.

SECTION. 1
Q.l Attempt following questions

(a) Derive the frenets' formula for curvilinear coordinates.
(b) Write a short note on rectangular coordinate system.

OR
Q.l Attempt following questions

(a) Write a shorl note on curvilinear coordinate system and also on tangential and
normal vector.

(b) A particle moves along the surface z: (x2 - y2)/L such that
x: Icos (P0 , Y = Isin (l){, where B and, L are constants and ( is a
parameter. Consider the case in which ( = t. Derive expressions for the
velocity and acceleration.

Q.2 Aftempt following question
Arm AB rotates clockwise at the constant rate of 30 ̂ rad/s as it pushes the I10l
slidel along guide CD, which is described by y : x'/300 (x and y are in
millimeters) as shown in figure 2. Determine the velocity and acieleration of
the slider when it is at the position
x :250  mm.

Figure 2
OR

Attempt following question
Starting fi'om the position shown in figure 2 oR , the box is rotated by 40. tl0l
about face diagonal AB, clockwise as viewed from corner B toward comer l.
Determine the coordinates of corner C relative to the fixed reference frame
after this rotation.
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Figure 2 OR

Attempt following questions
Derive velocity .*p;;;i;;for spherical coordinate system with sketch.

Write a short note on cylindrical coordinate system'
SECTION - II

Attempt following question 
here the vertical

The disc spins about shaft AB at the constant rate 0)l' w

shaft, to which shaft AB is pinned, rotates freely. The masses afe fi1 for the

disk and mz for shaft AB. Derive the equation of motion'
OR

Attempt following questions
A horizontal force r(t) ir applied to the end of the compound pendulum

whose pivot is givrn'a ,p..in.a horizontal displacement x(t)' Generalized

coordinates are the absolute angle of rotation gl for the upper bar and.the

relative angle 02 for the lower u*. D.trrrnine the conesponding generalizes

forces.
Evaluate Holonomic and Nonholonomic Constraint

The crankshaft AB is iiu.n a virtual rotation 60 when it is at an arbitrary

orientation 0. Determine the corresponding virtual displacement of the

BT:"il;. scleronomic constraint and Rhenomic constraint
OR

(a) Define Control System. Differentiate between open loop system and close

loop sYstem
(b) What are the requirements for good control system?

AttemPt following questions
(a) Tlie table rotate in a trorlzontal plane about bearing A due to a torque t(t)'

The mass of table is M and its radius of gyration about its centre is k' The

slider, whose mass is m, moves within gioour BC under the restraint of a

pair of springs which are unstretched in iire position' Derive the equation of

motion for this sYstem.
(b)EvaluateHolonomicConstraintandNonholonomicConstraint

[10]
Q.3

Q.s

(a)
(b)

Q.4 t10l

t08lQ.4

l02l

[081

t02l

(a)

(b)

Q.s (a)

[021
l08l

t06l

t04l

(b)

Q.6

END OF PAPBR
Page2 of2


