
57:020 Mechanics of Fluids and Transport 

October 2, 2013 
 
NAME  
Fluids-ID  
 
Quiz 5.  The velocity field is given by the equation below; 
 

𝑽𝑽 = 𝑣𝑣 𝒋𝒋 = �
8
𝑡𝑡

+ 5𝑦𝑦� 𝒋𝒋 

 
1) Find the unsteady (local) acceleration of 𝑎𝑎𝑦𝑦 
2) Find the convective acceleration of  𝑎𝑎𝑦𝑦 
3) Find the acceleration field 𝒂𝒂 

      
Note: Attendance (+2 points), format (+1 point) 
 
Solution: 
 
1) Local acceleration of 𝑎𝑎𝑦𝑦 

�𝑎𝑎𝑦𝑦�𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙 = 𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

= − 8
𝜕𝜕2

         (+3 points) 

2) Convective acceleration of 𝑎𝑎𝑦𝑦 

�𝑎𝑎𝑦𝑦�𝑙𝑙𝑙𝑙𝑐𝑐𝜕𝜕 = 𝑣𝑣 𝜕𝜕𝜕𝜕
𝜕𝜕𝑦𝑦

= �8
𝜕𝜕

+ 5𝑦𝑦� (5) = 40
𝜕𝜕

+ 25𝑦𝑦       (+3 points) 

3) Acceleration field 

𝒂𝒂 = 𝑎𝑎𝑦𝑦𝒋𝒋 = �− 8
 𝜕𝜕2

+ 40
𝜕𝜕

+ 25𝑦𝑦� 𝒋𝒋        (+1 point) 

 

 

Acceleration: 

𝑎𝑎𝑥𝑥 =
𝜕𝜕𝜕𝜕
𝜕𝜕𝑡𝑡

+ 𝜕𝜕
𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

+ 𝑣𝑣
𝜕𝜕𝜕𝜕
𝜕𝜕𝑦𝑦

+ 𝑤𝑤
𝜕𝜕𝜕𝜕
𝜕𝜕𝜕𝜕

 

𝑎𝑎𝑦𝑦 =
𝜕𝜕𝑣𝑣
𝜕𝜕𝑡𝑡

+ 𝜕𝜕
𝜕𝜕𝑣𝑣
𝜕𝜕𝜕𝜕

+ 𝑣𝑣
𝜕𝜕𝑣𝑣
𝜕𝜕𝑦𝑦

+ 𝑤𝑤
𝜕𝜕𝑣𝑣
𝜕𝜕𝜕𝜕

 

𝑎𝑎𝑧𝑧 =
𝜕𝜕𝑤𝑤
𝜕𝜕𝑡𝑡

+ 𝜕𝜕
𝜕𝜕𝑤𝑤
𝜕𝜕𝜕𝜕

+ 𝑣𝑣
𝜕𝜕𝑤𝑤
𝜕𝜕𝑦𝑦

+ 𝑤𝑤
𝜕𝜕𝑤𝑤
𝜕𝜕𝜕𝜕

 


