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Problem 1:  Gate AB is made of a homogeneous material, has 

a total mass of 180 kg, is 1.0m long, 1.2 m wide into the 

paper and is resting on the smooth bottom B. Let density of 

glycerin to be 1260 kg/m3 and that of the water to be 998 

kg/m3 and the gravitational acceleration to be g=9.81 m/s2.  

Find for what depth  h  the force at point B  will be zero.  

 
 

 

Problem 2: (a) Find the velocity profile u(y) for the 

steady-state laminar flow between the two parallel 

plates as shown in the figure. (b) If the wall temperature 

(both at the top and bottom walls) is fixed at Tw find the 

temperature distribution between the two walls, T(y) by 

using the energy equation. [Write all necessary 

assumptions.] 

 

Problem 3:  Water with density of 1000 kg/m3 flows through the following system. By assuming 

uniform velocity at all sections,  (a) calculate the mass flow rate of water at section 3, (b) Find 

reaction forces Rx and Ry. (c) By assuming the velocity at section 3 to be fully developed laminar 

and not uniform, find the maximum (centerline) velocity at section 3. 

 

Problem (4)  For the air duct shown below calculate: (a) Total pressure Pt , and dynamic 

pressure Pd, (b) The air flow velocity V and flow rate Q. The flow can be assumed to be 

incompressible and steady. Ignore the air weight. The air (static) pressure in the duct is 100Kpa. 

Gravitational acceleration is g=9.81 m/s2.

 
 



Formula Sheet 

 
Bernoulli Equation: 

 

 

Integral equations: 
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Differential Equations – Energy for Incompressible Flows: 

 

Differential Equations - Continuity 

Differential Equations – Momentum for Incompressible Flows 


