Suction Feeding Exercise
Goals:
1. Find the volume of the feeding mechanism of the goliath grouper at rest.
2. Find the volume of the feeding mechanism of the goliath grouper at maximum expansion.
3. Find the area of the mouth of the goliath grouper at maximum expansion.
4. Determine the velocity of water flow into the mouth of the goliath grouper using the formula: 



3-Dimensional Model of the Feeding Mechanism
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The feeding mechanism of the goliath grouper can be represented by two cones. A full cone (A) extends from beneath the eye to the back of the throat, while a truncated cone (B) extends from beneath the eye to the front opening of the mouth.
2-Dimensional Model of the Feeding Mechanism
A 2-dimensional representation of the feeding mechanism can be used to determine the volume of the goliath grouper’s feeding mechanism, which is the first step in calculating the velocity of water flow into its mouth during suction feeding. To do so, volume calculations must be done with the feeding mechanism at rest and at maximum expansion (Note: an extension is shown to help you find the area of the truncated cone).
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a = radii of cones A and B
b = height of cone A
c = height of truncated portion of cone B
d = radius of extended portion of cone B
[bookmark: _GoBack]e = height of extended portion of cone B

Procedure
Compute answers for the feeding mechanism at rest:
Step 1: Compute the volume of cone A. 





Step 2: Find e (the height of the extended portion of cone B) using similar triangles.






Step 3: Find the total height of cone B (extended portion + truncated portion).






Step 4: Find the total volume of cone B (extended portion + truncated portion).






Step 5: Find the volume of the extended portion of cone B, which is also a cone.



Step 6: Find the volume of the truncated portion of cone B.







Step 7: Find the volume of the feeding mechanism at rest (time t0).







Step 8:  Repeat these steps to find the volume of the feeding mechanism when fully expanded (time t1). 







Step 9:  Calculate the area of the mouth of the goliath grouper when fully expanded.




Step 10: Find the change in volume of the feeding mechanism during the feeding event.






Step 11: Compute the velocity of water flow into the mouth given that it took 0.132 s for the goliath grouper to expand its feeding mechanism. 
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