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ASSIGNMENT 1 (SOLUTION) 

 (DUE Friday, January 21st 2011) 

 

PROBLEM 1 (15 points) 
 
At 32⁰C and 2 bar absolute the specific volume vs of a certain gas was 0.74 m3 /kg. Determine 
the gas constant R and the density ρ. 

 

 

PROBLEM 2 (20 points) 
 
(a) Find the change in volume of 1.00 m3 of water at 26.7⁰C when subjected to a pressure 
increase of 20 bar. (b) From the following test data determine the bulk modulus of elasticity of 
water: at 35 bar the volume was 1.000 m3 and at 240 bar the volume was 0.990 m3. 

 

 

PROBLEM 3 (15 points) 
 
Convert 15.14 poises to kinematic viscosity in m2 /s units if the liquid has relative density 0.964. 
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PROBLEM 4 (30 points) 

 
A fluid has absolute viscosity 0.048 Pa s and relative density 0.913.Calculate the velocity 
gradient and the intensity of shear stress at the boundary and at points 25 mm, 50 mm, and 75 
mm from the boundary, assuming (a) a straight line velocity distribution and (b) a parabolic 
velocity distribution. The parabola in the sketch has its vertex at A. Origin is at B. 
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PROBLEM 5 (20 points) 
 
A cylinder of 0.12 m radius rotates concentrically inside of a fixed cylinder of 0.13 m radius. Both 
cylinders are 0.3 m long. Determine the viscosity of the liquid which fills the space between the 
cylinders if a torque of 0.880 Nm is required to maintain an angular velocity of 2π. 

 

 

 

 

 

 

 

 

 

 

 

 


