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²Tutorial series 01  

 

Exercise 01 

The velocity field of a two-dimensional flow is defined by: 

𝑉⃗ = 𝑦 𝑖 − 𝑥 𝑗  

Determine the equation of the streamline passing through the point (1, 0). 

Exercise 02 (home work) 

The velocity field of a steady, incompressible, planar flow in the 𝑋–𝑌 plane is given by: 

𝑉⃗ = 𝑎 𝑥 𝑖 − 𝑏 𝑦 𝑗  with 𝑎 = 𝑏 = 1 [s
−1

] 

1. Find the equation of the streamlines of the flow. 

Exercise 03 

The velocity field of a steady, incompressible flow is given by: 

𝑉⃗ = 𝐴𝑥𝑦 𝑖 + 𝐵𝑦2 𝑗  

Given: 𝐴 = 1 [1/𝑚. 𝑠] and 𝐵 = −0.5 [1/𝑚. 𝑠] 

1. Check if this flow is conservative. 

2. Determine the equation of the streamlines of this flow. 

3. What is the type of the flow? Why? 

Exercise 04 

We consider the flow defined in Eulerian variables by: 

{
𝑢 = 𝜔𝑥
𝑣 = 𝜔𝑦

𝑤 = −𝜔𝑥 + 𝛼𝑡
         where 𝜔 is not zero. 

 

1. Is this flow stationary (steady), incompressible? 

 

Exercise 05 

The velocity field of a flow is given by: 

𝑉⃗ = 𝑎𝑥2𝑖 + 𝑏𝑥𝑦𝑗  with    𝑎 = 2 [1/𝑚. 𝑠];   𝑏 = −4 [1/𝑚. 𝑠]. 

1. Is this flow steady (permanent)? 

2. Determine the equation of the streamlines of this flow. 
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Exercise 06 

We consider the flow defined in Lagrangian variables by: 

{

𝑥 = 𝑎 + 𝛼𝑡
𝑦 = 𝑏 + 𝛽𝑡2

𝑧 = 𝑐 + 𝛾𝑡3 + 𝑐𝛼𝑡
 

Give the velocity 𝑉⃗  of this flow in Eulerian variables 


