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" Department of Mathematics
Fluid Dynamics-11 (Mid Term Exams) 177
(BS-VIII) -
viax Marks 20 Time allowed | hr

0 No 1t Answer the following questions

(1). What is the advantage of Buckingham Pi Theorem?

th) Ciive the brief desc ription of the Principle of Dimensional Homogeneity.
| 1i0). Dnflerentiate between mechanical quantity and the technical system of dimensions
(iv). What is the advantage of Rayleigh Method over Buckingham Pi Theorem?
tv). Define vole of local ncceleration in fluid flow domain

(vi) Model the equation for the conservation of mass
(vii). Tsefine dynamic similitude

(viti). Give the dimensionless form of Navier Stokes equation

(x).Give the relation between Mach number M and Cauchy number C
f

I ; . . Al
(x) Explain the physical significance of pressure goefficient Cp =

S

€ No.2 (u). Arrange the following into dimensioniess parameters

Iy A, D, Vp where Fis force, y is specific weight, A is area, [ is diameter and Vp is pressure difference

(1) Using the Rayleigh rnethod, determine an expression for the drag on a missile in supersonic flow,
Consider the primary «juantities in the problem as the density g, dynamic viscosity u, bulk modulus K,
reference length £ and fMlight speed ¥

otal Marks(60) Final term exams-2015  Time Allowed 02 hrs

L
|
|

|

# . . . . .
¥ No. 1. Consider n vertical flat plate hiwing a notch o1 angle @ cut into the top of it and placed |

__1 fcross an open channel containing watcr, The plate backs up the water in the channel until it
Mows through the noteh. The volume ate of flow @ is some [unction of the elevation M of |
o lsticam liguid surface above the bottom of the notch. In addition, the discharge depends upon

gravily and upon the velogity of approach ¥ in the vertical plate. Determine the form_of
discharge equation

Q. No. 2. Find the stream function for the vortex whose flow field is given hy

ve=w=0
o I vo.i i
whetea is the angular speed and is constant. Lety = streamline be at r=0

Q. No. 3. Two parallel {lat plates are distance-2h-apart—The

i to-plate is moving with a velocity
I"to the right and the lower plate is moving with a velocity ¢/

10 the left and V' in the positive y-
direction. Caleulate the (a) location and the value of the maximum velocity of the flow between
the two plates. and (b). Calculate the distribution of vorticity C.

Q.- No. 4. State and prove equation of motion for laminar flow in pipe, and calculate

2uwt
TR

(). No.5Ciiven u = 2x, v = =2y, determine the volume rate of flow @ per unit depth between the
pomts £1.2) and (-1,-2).

N 6. Using Buckingham Pi theorem. obtain & ®lationship for pump's power in terms of
flow rate (). pressure risc AP, density, efficiency, d’mc Xiscosity and pipe diameter D,
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