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Q.No Question 

1. The space between two large inclined parallel planes is 6mm and is filled with a fluid as shown in 

Fig.1. The planes are inclined at 30° to the horizontal. A small thin square plate of 100 mm side 

slides freely down parallel and midway between the inclined planes with a constant velocity of 3 

m/s due to its weight of 2N. Determine the viscosity of the fluid. 

 

 
Fig. 1. 

 

 

Sol: 

The vertical force of 2 N due to the weight of the plate can be resolved along and 

perpendicular to the inclined plane. The force along the inclined plane is equal to the drag 

force on both sides of the plane due to the viscosity of the oil.  

 

SLOT: E1+TE1 



 

 

Force due to the weight of the sliding plane along the direction of motion = 2 sin 30 = 1N 
 
Viscous force, F = (A × 2) × μ × (du/dy) (both sides of plate).  
 
Substituting the values, 
 
1 = μ × [(0.1 × 0.1 × 2)] × [(3 – 0)/6/ (2 × 1000)}] 
 
Solving for viscosity, μ = 0.05 Ns/m2 or 0.5 Poise. 

2. A manometer is fitted as shown in Fig. 2. Determine the pressure at point A. 

 
Fig. 2. 

Sol: 

With respect to datum at B,  

pressure at left hand side = pressure at right hand side 

PC = PB  

Consider the left limb 

PC = Pa + 0.125 × 900 × 9.81 + 0.9 × 13600 × 9.81 

     = Pa + 121178 N/m
2
 

Consider the right limb PA 

= PB – 0.9 × 1000 × 9.81  

= Pa + 121178 – 0.9 × 1000 × 9.81 

= Pa + 112349 N/m
2
 Expressed as gauge pressure 

PA = 112349 N/m
2
 = 112.35 kPa gauge 

3. A 100 kN pontoon of 4 m × 6 m × 0.8 m is to be used to transport a 200 kN cylindrical drum of 2 

m in diameter through a river as shown in Fig.3. Check (1) whether the arrangement would be 

feasible (2) the stability. 



 

 

 
Fig. 3. 

 

Sol: 

 

  
 

4. The wall of a reservoir is inclined at 30° to the vertical. A sluice 1m long along the slope and 0.8 

m wide is closed by a plate. The top of the opening is 8 m below the water level. Determine the 

location of the centre of pressure and the total force on the plate. 

 

Sol: 



 

 

 
 

5. Check whether the following velocity relations satisfy the requirements for steady irrotational flow.  

 
 

Sol: 



 

 

 
 

 


