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Note :– This paper is of Seventy (70) marks divided into

Two (02) Sections ‘A’ and ‘B’. Attempt the

questions contained in these Sections according to

the detailed instructions given therein. Candidate s

s h ould lim it th e ir answ ers to th e qu e stions on th e

given answ er s h e et. No additional (B) answ er

s h e et w ill be is su ed.

Section–A

(Long Answ er Type Questions) 2×19=38

Note :– Section ‘A’ contains Five (05) Long-answer

type questions of Nineteen (19) marks each.

Learners are required to answer any tw o (02)

questions only.
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1. A circular disc, of radius a, has a thin rod pushed through

its centre perpendicular to its, plane, the length of the

rod being equal to the radius of the disc. Show that the

system can not spin with the rod vertical unless the

angular velocity is greater than :

20g

a

2. A particle of unit mass moves along OX under a constant

force f starting from rest at the origin at time t = 0 . If T

and V are the kinetic and potential energies of the

particle, calculate :

0

0

(T V)

t

dt−∫

Evaluate this for the varied motion in which the position

of particle is given by :
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Where ∈ is a constant; and show that the result is in

agreement with Hamilton's principle. What are the

essential features of the varied motion that ensure this

agreement ?
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3. Find the equation of continuity in Lagrange’s method.

Show that it is equivalent to :

0
u v w

t x y z

 ∂ρ ∂ ∂ ∂
+ ρ + + = 

∂ ∂ ∂ ∂ 

4. Derive Euler’s dynamical equations of motion in vector

notation.

5. Derive equations of motion under impulsive force in

Cartesian form.

Section–B

(Sh ort Answ er Type Questions) 4×8=32

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Eight (08) marks each. Learners are

required to answer any four (04) questions only.

1. For a two-dimensional flow the velocities at a point in

the fluid may be expressed in the Eulerian coordinates

by :

u = x +  y +  2t and v = 2y +  t

Determine the Lagrange coordinate as function of the

initial position x0 and Y0 and the time t.
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2. If the velocity of an incompressible fluid at the point

(x, y, z) is given by :

2 2

5 5 5

3 3 3
, ,

xz yz z r

r r r

 −
 
 
 

Prove that the liquid motion is possible and the velocity

potential is :

2

cos

r

θ 
 
 

3. Show that :

2 2
2 2

2 2
sin cos 1

x y
t e c t

a b
+ =

is a possible form for the boundary surface of a liquid.

4. Write  down the  Bernoulli's  equation for the unsteady,

irrotational  motion of an incompressible fluid.

5. Determine the image of the doublet with respect to a

straight line.

6. Write the complex potential due to a doublet which

makes an angle α with x-axis.
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7. If there are sources at (a, 0), (–a, 0) and sinks at (0, a),

(0, –a) all of equal strength. Show that the circle through

these four points is a stream line.

8. Establish the relation between the Lagrangian and

Eulerian method.
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