
QP Code       Register Number         

VELALAR COLLEGE OF ENGINEERING AND TECHNOLOGY 

(An Autonomous Institution, Affiliated to Anna University, Chennai) 

End Semester Examinations – Nov/Dec 2017  Regulations-2016 

Programme: BE Semester: 3 Max. Marks: 100 Duration 3 Hrs 

Course Code & Title: 16CET33 MECHANICS OF FLUIDS 

 

Knowledge 

Levels (KL) 

K1 - Remembering K3 - Applying K5 – Evaluating 

K2 - Understanding K4 – Analysing K6 – Creating 

 

Part A - Answer ALL Questions.                    10 x 2 = 20 Marks 

No. Question KL 

1. Temperature rises, decreases viscosity in liquids but increases it in gases, why? K2 

2. How pressure variation in static fluid is expressed? K1 

3. How do you classify the flow as either laminar or turbulent flow in pipe K2 

4. Can the path line and streamline cross each other at right angles? Why? K4 

5. What are the losses experienced by a fluid when it is passing through a pipe? K2 

6. Distinguish between pipes in series and parallel. K4 

7. Give four examples in everyday life where formation of boundary layer is important. K2 

8. Define boundary layer separation. K1 

9. How repeating variables are selected in Buckingham’s π –method? K2 

10. State the reasons for constructing distorted models for rivers. K2 

Part  B - Answer ALL Questions.                    5 x 16 = 80 Marks 

No Question Marks KL 

11. (a)  A U-Tube manometer is used to measure the pressure of water in a 

pipe line, which is in excess of atmospheric pressure.  The right limb 

of the manometer contains water and mercury is in the left limb.  

Determine the pressure of water in the main line, if the difference in 

level of mercury in the limbs is 10 cm and the free surface of 

mercury is in level with over the centre of the pipe.  If the pressure 

of water in pipe line is reduced to 9810 N/m2, Calculate the new 

difference in the level of mercury.  Sketch the arrangement in both 

cases. 

16 K3 

OR 

 (b) (i) A square plate of 1m side weighs 70N. It slides down an inclined 

plane which makes 40° to the horizontal. The velocity of plate is 

0.6m/s and the thickness of oil film between the plates and the plane 

is 1.2mm. Find the dynamic viscosity and the kinematic viscosity of 

oil. Take the specific gravity of oil as 0.85 

10 K3 



(ii) Define surface tension. Derive the expression for surface tension on 

a Hollow bubble and Liquid jet 
6 K2 

 

12. (a) (i) Water flows through a pipe AB 1.2m diameter at 3m/s and then 

passes through a pipe BC 1.5m diameter. At C, the pipe branches. 

Branch CD is 0.8m in diameter and carries one-third of the flow in 

AB. The flow velocity in branch CE is 2.5m/s. Find the volume rate 

of flow in AB, the velocity in BC, the velocity in CD and the 

diameter of CE. 

8 K4 

(ii) In a 2 dimensional incompressible flow, the fluid velocity 

components are given by u=x-4y and v=-y-4x. Show that velocity 

potential exists and determine its form as wells as stream function. 

8 K3 

OR 

 (b)  Derive the Expression for Euler’s Equation for a steady 

incompressible fluid flow. From which derive the expression for 

Bernoulli’s equation between two sections considering the loss of 

head. 

16 K2 

 

13. (a) (i) Derive the expression for loss of head due to friction in pipes 8 K2 

(ii) 
Derive the expression for head loss due to sudden contraction 8 K2 

OR 

 (b)  Derive the Hagen - Poiseuille equation. Deduce the condition for 

maximum velocity in the circular pipe. 
16 K2 

 

14. (a)  Find the displacement thickness and the momentum thickness for the 

velocity distribution in the boundary layer given by u/U = y/δ, where u is 

the velocity at a distance y from the plate and u=U at y= δ where δ is the 

boundary layer thickness. 

16 K3 

OR 

 (b)   A smooth rectangular plate of 1.0m width and 20m length, when 

towed through water at 20°C lengthwise, experiences drag of 1440 

N on both the sides. Determine  

(i) average drag coefficient 

(ii) velocity of the plate 

(iii) Boundary layer thickness at the edge of the plate. 

16 K3 

 

15. (a)  The pressure difference ( p) in a pipe of diameter (D) and length (l) 

due to viscous flow depends on the velocity (v), viscosity (μ) and 

density (ρ). Using Buckingham’s Л theorem, obtain the expression 

for the pressure difference ( p). 

16 K3 

OR 

 (b)  A quarter scale turbine model is tested under a head of 12m. The 

full-scale turbine is to work under a head of 30m and to run at 428 

rpm. Find N for model. If model develops 100 kW and uses 1100 l/s 

at this speed, what power will be obtained from full scale turbine 

assuming its n is 3% better than that of model. 

16 K3 
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