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Q1. (a) An infinite mass of fluid is acted on by a force !
"
!
"
 per unit mass directed 

                     To the origin. If initially the fluid is at rest and there is a cavity in the form  

                     Of a sphere 𝛾 =  𝑐 in it. Show that cavity will be filled up after an interval 

                      of  time % #
$!

&1/2/5/4. 

          (b)       A pulse travelling along a fine straight uniform tube filled with gas causes 

                      The density at time t and distance x from the origin where the velocity is 

                      U0  to become 1%𝜙(𝑣𝑡 − 𝑥) . Prove that the velocity U (at time t and  

                      Distance x from the origin) is given by  

                            𝑣 + ('#())+,)-
+()-(.)

.                                                               (Year 1993)                                  

                                                                                                                   (40 Marks) 

Q2. (a)       Explain how to find the motion due to a two dimensional source in the  

                      Presence of a circular boundary. 

                      A source S and a snip T of equal strength m are situated within the space 

                      Bounded by a circle whose centre is O. If S and T are at equal distances  

                      From O on opposite sides of it and on the same diameter AOB, show that 

                      The velocity of the liquid at any point P is 

                               2𝑚 /0"1/2"

/0
. 32.35
30.30$.36.36$

. 

                      Where S’ and T’ are the universe points of S and T  with respect to the  

                      Circle. 



 

 

        

 

           (b)      Between the fixed boundaries 𝜃 = 7
8
 and 𝜃 = 9

8
 , their is a two- 

                      Dimensional liquid motion due to a source at the point (𝛾 = 𝑐, 𝜃 = 𝑎), 
                      And a sink at the origin absorbing water at the same rate as the source  

                      Produces it. Find the stream function and show that one of the stream  

                      Lines is a part of the curve 𝛾#sin3𝛼 = 𝑐:sin3𝜃. 

                                                                                                                         (Year 1993) 

(40 Marks) 

Q3. (a) What physical significance is implied in the equation of continuity? 

                     Express the equation of continuity in the form ;<
;-

+△. 𝑣 = 0. 

          (b) State and prove Euler’s hydrodynamical equations. Establish Bernoulli’s  

                     Theorem that in the case of steady motion of a homogeneous in elastic  

                     Fluid % <
<%

& + "
#

𝑞# + 𝑉 = 𝐾, where K is a constant along stream line but  

                     Varies stream line to stream line. 

          (c)       Two sources, each of strength m, placed at the points (+a,0) and a sink 

                      Of strength 2m is placed at the origin. Show that the stream line are the  

                      Curves, (𝑥# + 𝑦")# = 𝑎#(𝑥# − 𝑦# + 𝜆𝑥%), where 𝜆 is a variable  

                      Parameter. 

                                                                                                                         (Year 1995) 

(40 Marks) 

Q4. (a)      Show that 𝑢 = − #.=>
(."1=")"

, 𝑣 = (."(=")>
(."1=")"

, 𝑤 = =
."1="

  are the velocity  

                     Components of a possible liquid motion. Is this motion irrotational. 

           (b)     Air, obeying Boyle’s law, is in motion in a uniform tube of small  

                     Section. Prove that if be the density and v be the velocity at a distance  

                     X from a fixed point at the time t, then ;
"?
;-"

= ;"

;."
[𝜌(𝑣# + 𝑘)].                                                  

                                                                                                              (Year 1997) 

(40 Marks) 



 

 

 Q5. (a)  Show that 𝑢 = :."(@"

@&
, 𝑣 = :.=

@&
, 𝑤 = :.>

@&
, where 𝑟# = 𝑥# + 𝑦# + 𝑧# 

                      are the velocity components of a possible liquid motion. Is this motion  

                      irrotational. 

(b)       Obtain the equation of continuity in the following form: 

                A?
A-

+ 𝑑𝑖𝑣 %𝜌𝑢
→

& = 0.                                                              (Year 1999) 

(40 Marks) 

Q6. (a).      A mass of fluid moves in such a way that each particle describes a circle 

                      In one plane about a fixed axis. Show that the equation of continuity is 

                        A?
A-

+ A
AC

(𝜌𝜔) = 0. 

(b)       Let u, v, w to be the components of velocity, 𝜌 the density and 𝜌 the density  

          And 𝜌 the pressure at the point (x,y,z) increase of fluid, and let x, y,z be the     
components of external orcas per unit mass at the same point. Deduce 

           Euler’s Dynamical equations.                                                   (Year 2001) 

                                                                                                                      (40 Marks) 

Q7. (a) Show that the function is constant along a particular streamline or line of 

                      Flow. 

(b) In 2- dimensional irrotational motion, prove that 

               %AD
A.

&
#

+ %AD
A=

&
#

= 𝑞 ∨# 𝑞.                                                           (Year 2002) 

                                                                                                                    (40 Marks) 

Q8. (a)      Deduce the equation of continuity in polar coordinate. 

         (b) Deduce Euler’s dynamical equation.                                        
                                                                                                        (Year 2002) 

                                                                                                                        (40 Marks) 

 

Q9. (a) Deduce the equation of continuity of a moving fluid in the from 

                      E?
E-

+ 𝜌 %AF
A.

+ A)
A=

+ AG
A>

& = 0 . E
E-

≡ A
A-

+ 𝑢 A
A.

+ 𝑣 A
A=

+ 𝑤 A
A>

, the other 

                      Symbols have the usual meaning. 

          



 

 

           (b)      Find the lines of flow in the two-dimensional fluid motion given by 

                       𝜙 + 𝑖𝜓 = − "
#

𝑛(𝑥 + 𝑖𝑦)#𝑒#HI-.                                                      (Year 2002) 

                                                                                                                                         (40 Marks) 

Q10. (a)       Deduce the equation of continuity in Lagrangian form. 

          (b)       Deduce Lagrange’s stream function.  

                                                                                                                    (Year 2005) 

                                                                                                                (40 Marks) 

Q11.   (a)     Show that the image of the source m at A consists of an equal sink-m 

                     At the centre 0 of the circle. 

           (b)      Describe irrotational motion in two-dimension. 

(Year 2005) 

(40 Marks) 

Q12.     Show that .
"

J"
tan#𝑡 + ="

K"
𝑐𝑜𝑡#𝑡 = 1 is a possible from of the boundary surface  

            Of a liquid and fluid an expression for the normal velocity. 

                                                                                                                 (Year 2007) 

           (40 Marks) 

Q13.    (a)    Derive Bernoulli’s equation for unsteady irrotational motion of an  

                     Incompressible fluid. 

            (b)    What arrangement of sources and sinks will give rise to the function  

                      𝑤 = log(𝑧) %𝑧 − J"

>
& . Find an expression for stream lines. 

                                                                                                                 (Year 2007) 

(40 Marks) 

Q14.    (a)    Find the equation of Vertex-motion for an incompressible fluid. 

            (b)    State and prove Bernoulli’s theorem. 

(Year 2009) 

(40 Marks) 

 

 



 

 

Q15.     (a)    If the lines of motion are curves on the surface of cones having their  

                      Vertices at the origin and the axis of z for common axis, prove that 

                      The equation of continuity is 

                            A?
A-

+ A
A@

(𝜌𝑞@) + #?D'
@

+ LMNO,C
@

A
AP

(𝜌𝑞P) = 0. 

             (b)     Find the stream function of the two-dimensional motion due to two 

                       Equal sources of strength m at a distance 2a apart and an equal sink 

                       Of strength 2m between them. Determine the streamlines. Also, find 

                       The fluid speed at any point. 

                                                                                                                 (Year 2012) 

(40 Marks) 

Q16.   (a)        Show that the velocity fluid 

                        𝑢(𝑥, 𝑦) = 2(."(=")
(."1=")"

, 𝑣(𝑥, 𝑦) = #2.=
(."1=")"

, 𝑤 = 0 

                         Satisfies the equation of motion for inviscid incompressible flow. 

                         Determine the pressure associated with the velocity field. 

           (b).         Stream is rushing from a boiler through a conical pipe, the diameters 

                         Of the ends of which are D and d. If V and v be the corresponding  

                         Velocities of the stream and if the motion be supposed to be that of 

                         Divergence from the vertex of the cone, prove that 

                          )
Q

= E"

R"
𝑒𝑥𝑝 %)

"(Q"

#S
&  where k is the pressure divided by the density 

                          And supposed constant. 

      (Year 2012) 

      (40 Marks) 

 

            

 


