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Quiz 4.   

As a valve is opened, water flows through the 
diffuser at an increasing flowrate so that the 
velocity along the centerline is given by 
 ܸ ൌ ଓ̂ݑ ൌ ଴ܸሺ1 െ ݁ି௖௧ሻ ቀ1 െ ℓቁݔ ଓ̂ 
 
where ଴ܸ, ܿ, and ℓ are constants.  If ଴ܸ = 10 ft/s, ܿ = 0.5 1/s and ℓ = 5 ft, determine the accelera-
tion at ݔ = ℓ 2⁄  = 2.5 ft and 2 = ݐ s. 

  

• Acceleration: ܽ ൌ ܽ௫ଓ̂ ൌ ቀడ௨డ௧ ൅ ݑ డ௨డ௫ ൅ ݒ డ௨డ௬ ൅ ݓ డ௨డ௭ቁ ଓ̂  
Solution: 

With ݑ ൌ ଴ܸሺ1 െ ݁ି௖௧ሻ ቀ1 െ ௫ℓቁ, ݒ ൌ 0, and ݓ ൌ 0, 

ܽ௫ ൌ ݐݑ߲߲ ൅ ݑ  (points 5+) ݔ߲ݑ߲

where, ߲߲ݐݑ ൌ ଴ܸ ቀ1 െ ℓቁݔ ܿ ڄ ݁ି௖௧  ߲ݔ߲ݑ ൌ ଴ܸሺ1 െ ݁ି௖௧ሻ ൬െ 1ℓ൰  

 

Thus, 

ܽ௫ ൌ ଴ܸ ቀ1 െ ℓቁݔ ൤ܿ݁ି௖௧ െ ଴ܸℓ ሺ1 െ ݁ି௖௧ሻଶ൨ (+3 points) 

 

At x = 2.5 ft and t = 2 s, 

ܽ௫ ൌ ൬10 fts ൰ ൬1 െ 2.5 ft5 ft ൰ ቈ0.5݁ି଴.ହୱ ൈଶ ୱ െ 10 ft s⁄5 ft ൬1 െ ݁ି଴.ହୱ ൈଶ ୱ൰ଶ቉ ൌ െ3.08 ft sଶ⁄  

(+2 points) 
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