
 

P
a
g
e
1

 

Registration No:   

 

Total Number of Pages: 03 B.TECH 
 PMN4I102 

 

4th Semester Regular Examination 2016-17 

FLUID MECHANICS 
BRANCH: Mining Engineering 

Time: 3 Hours 

Max Marks: 100 
Q.CODE: Z558 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions:multiple type or dash fill up type (2 x 10) 

 a)  Shear stress in static fluid is  
a. always zero     b. always maximum   c. between zero to maximum 
d. unpredictable 

 

 b) Boundary layer thickness is the distance from the boundary to the point 
where velocity of the fluid is equal to ------% of ------------ velocity. 

 

 c) Which of the following number is applicable in open hydraulic structure 

such as spillways, where gravitational force is predominant?  

a. Reynold's Number b. Euler's Number  c. Weber's Number  

d. Froude's Number 

 

 d) Which of the following devices does not use Bernoulli's equation as its 
working principle?  
a. Venturimeter  b. Orifice-meter  c. Pitot tube  d. None of the above 

 

 e) What is the correct formula for loss at the exit of a pipe? 
a. h1 = 0.5 (V

2
 / 2g)  b. h1 = (V

2
 / 2g)  c. h1 = (2 V

2
 / g)  d. h1 = (4 V

2
 / g)  

 

 

 f) When the net force acting on a fluid is the sum of only gravity force, 

pressure force and viscous force, the equation is called as  

a. Reynold's equation of motion b. Navier-stockes equation of motion 

c. Euler's equation of motion d. none of the above 

 

 g) The flow in pipe is laminar if 
a.  Reynold Number is equal to 2500 
b.  Reynold Number is equal to 4000 
c.  Reynold Number is more than 2500 
d.  Reynold Number is less than 2500 
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 h) Bernoulli’s equation is derived making assumption that 
a.  The flow is uniform and not compressible 
b.  The flow is non-viscous, uniform and steady 
c.  The flow is steady, non-viscous, incompressible and irrotational 
d.  None of these 

 

 i) Coefficient of friction for laminar flow is given as 
Where,Re = Reynold's number  
a. (Re / 32)  b. (32 / Re)   c. (Re / 16)  d. (16 / Re) 

 

 j)  The friction factor in fluid flowing through pipe depends upon  
a. Reynold's number    b. relative roughness of pipe surface 
c. both a. and b.           d. none of the above 
 

 

    
Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Determine  the  mass  density,  specific  volume  and  specific  weight  of  a 
liquid whose specific gravity is 0.85 ? 

 

 b) What is Froude’s Number?  
 c) State the difference between Newtonian Fluid and Non Newtonian Fluid  
 d) Define circulation and Vorticity ?  

 e) Define Darcy weisbach Formula?  
 f) Explain the characteristics of Laminar and Turbulent Boundary Layer?  
 g) What is stokes Law ?  
 h) What is continuity equation?  
 i) Write down the main parts of Centrifugal pump.   
 j) What do you mean by critical velocity?  
    
  Part – B (Answer any four questions) 

 
 

Q3 a) What is Fluid ? How are Fluids classified ? 
 

(10) 

 b) The velocity distribution over a plate is given by u=3/2y- 1/2y2 where u= 
velocity m/s and y= distance from the plate boundary,m. If the viscosity 
of the fluid is 8 poise find the shear stress at the plate boundary and y= 
0.15 m from the plate 
 

(5) 

    
Q4 a) Derive  Euler’s  equation  of  motion  ?Derive  Bernoulli’s  equation  from 

Euler’s equation? 
 

(10) 

 b) A  pipe  200m  long  slopes  down  at  1  in  100  and  tapers  from  600mm 
diameter  at  the  higher  end  to 300  mm  diameter  at  the  lower  end  and 
carries 100lit/s of oil  (specific gravity 0.8). If the pressure gauge at the 
higher ends reads 60 KN/m

2 
.Neglect all the losses 

 Determine i) velocities at the two ends 
                  ii)pressure at the lower ends 

(5) 

    
Q5 a) What  do  you  mean  by  Rate  of  Flow?  Derive  the  expression  for 

continuity equation in Cartesian co-ordinates? 
 

(10) 

 b) Define and explain briefly i) Langrangian Method ii) Eulerian Method (5) 
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Q6 a) The velocity distribution of the boundary layer is given by    u/U = 

2(y/δ)- (y/δ)2
   ,δ being boundary layer thickness 

Calculate the following, i)Displacement Thickness ii) Momentum 
thickness and iii)Energy thickness. 
 

(10) 

 b) If  velocity  distribution  in laminar  boundary  layer  over  a  flat  plate  is 
assumed  to  be  given  by  second  order  polynomial  u=a+by+cy2, 
Determine its form using the necessary boundary conditions. 

(5) 

    
Q7 a) Write the working principle of dredge pump with figure, advantages and 

limitations. 
 

(10) 

 b) Find the velocity of flow and rate of flow of water through a rectangular 
channel of 6 m wide and 3 m deep, when it is running full. The channel 
is having bed slope as 1 in 2000. Take Chezy’s constant C=55. 

(5) 

    
Q8 a) The water is flowing through a pipe having diameter 20cm and 10cm at 

section  1  and  2  respectively.  The  rate  of  flow  through  pipe  is  35 
litres/second.  The  section  1  is  6m  above  datum  and  section  2  is  4m 
above datum. If the pressure at section 1 is 40N/cm2, find the intensity 
of pressure at section 2.  
 

(10) 

 b) Calculate the specific weight, density and specific gravity of one liter of 
a liquid which weights 7N. 

(5) 

    
Q9 a) A trapezoidal channel with side slopes of 2 horizontal to 1 vertical is to 

carry a flow of 16.7 m3 /s. For a bottom width of 3.65 m, calculate (a) 
the critical depth and, (b ) the critical velocity. 
 

(10) 

 b) Write Short notes on i)venturimeter ii) pitot Tube (5) 
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