[bookmark: _GoBack]Exam 1 - General Issues
You can lose more credit on a problem than the problem is worth.  Mistakes are deductions.  Making no mistakes would mean no deductions… but failure to follow instructions about format IS mandatory and points are deducted for failure to follow the exam format.
Properly preparing the “Find” statement
Properly indicating final answers
Sketching that show the symbols, z1, etc.



Problem 1 Comments
Solution Outline:
Determine acceleration ax
Determine surface slope.
Determine position of liquid.
Determine volume of liquid remaining in tank and volume (if any) spilled.
Determine pressure at greatest depth.

1. Know which way the wind blows… know which way the water stacks up.  The free surface is normal to the net acceleration.  Many people had the water “stacked up” the wrong way.
2. Re-learn about physics… basic kinematic relationship for distance, velocity, acceleration.
3. a = dv/dt NOT ∆v/∆t
4. v = dx/dt = 32.174 ft/s
5. You cannot use the Bernoulli equation for a static situation.  The Bernoulli equation applies ONLY along a streamline (potential FLOW).
6. STOP USING SLUGS.  If you see 1.94, you are pushing your luck!  ChemE’s don’t use SLUGS.
7. Failure to provide adequate sketch.  Problem REQUIRES before and after sketch to visualize the situation. 
8. Pressure does not have units of lbf/ft3
9. Strange assumptions and comments:
a. No sheer forces apply… that would be “shear”
b. A real tank would have inertia and a uniform acceleration would not occur so the fluid would behave differently… Are you saying F=ma doesn’t apply to real objects?
c. Water initially = 4 x 4 x 8 = 128 ft3.  A good sketch would prevent this!
d. I would use the Bernoulli equation to calculate the pressure.
e. Assume z = 4, water is spilling out.
f. Assume the divisions are infinitesimally small.
g. The answers may be inaccurate because we assumed uniform acceleration.
h. If a real tank were (sic) subject (sic) to this acceleration, less fluid would be spilled from the tank in this amount of time because of uniform acceleration.


Problem 2 Comments
Solution Outline:
Determine the extent of submersion of the box
Write Bernoulli equation between free surface and top of free jet.
Evaluate the volume of water needing to be displaced to sink the box (it’s the portion of the box still out of the water!)

1. “No Progress” , “No Answers”, “No work”  16/24 = 66.7%

2. Not properly identifying the item being solved for:
a. Find: “Elevation of water entering hole…”
b. Find: “Volume of water in box when the box is completely submerged…”
c. Find: “Liters of water in box when sunk…”
d. Find: “The height of water, hw …“ (not shown on sketch)

3. Poor sketches
a. NO SKETCH
b. box floating in nothing… no water shown
c. box floating on top of water… not submerged
d. Draw sketches to show CLEARLY what you cannot envision, not merely to have a sketch!

4. As mentioned in class “bouyancy” is spelled “buoyancy”

5. POOR SKETCHING
a. line to side of box labeled 250 kg
b. line to side of box labeled 0.5m
c. holes (2.5 cm) drawn as big as the bottom of the box (1m x 1m)

6. Calculating things that aren’t needed 
a. Area of hole
b. Showing depth of lake (don’t sketch and label things with symbols until needed)

7. Failure to visualize the “fountain” 
a. changing diameter
b. h = 77 m
c. the underlying issues
d. using Vhole = 0 to find the height of the fountain

8. Use of “generic equations” without reference to the problem specifics:
a. Fup = Fdown

9. Belief that the depth of the lake has an influence on part (c)

10. Failure to draw a streamline as the basis of the analysis.

11. Failure to appreciate that when you employ the Bernoulli equation YOU MUST designate two points on a streamline AND SHOW THE STREAMLINE.  The Bernoulli equation DOES NOT APPLY BETWEEN POINTS (1) and (2) unless they are on the SAME STREAMLINE.

12. Failure to select points (1) and (2) to contain only one unknown.  The problem cannot be solved by using (1) as the hole and (2) as the top of the fountain.

13. Failure to show a coordinate system located at the surface of the water.

14. Failure to visualize the position of the box.  The box has a mass of 250 kg.  The density of water is 1000 kg /m3 therefore, 0.25 m of the box are initially submerged.  This isn’t rocket science and isn’t the point of the problem.  You shouldn’t need 9 equations to determine this value (which in many cases was done incorrectly).

15. No justification for using Bernoulli Equation, that is, no sketch showing z1, z2, etc.

16. Part (a)
a. no answer… but lots of “formulas and math”… without even mentioning the variable being sought… (-10pts)
b. Tell instructor to do the work (note: no diagram provided) (-10pts)
i. Apply the Hydrostatic Equation 
ii. P1/y + z = P2/y + z2	y  ≠ γ
iii. Solve for z2 (new elevation)

17. Part (c) 
a. Skipped… Failure to provide demonstration of “understanding”.  (-10pts)
b. Non-answer… “This would look like Σ Fy = patm + weight of water in box + weight of water on top of box + weight of box.”

18. No appreciation of buoyancy concepts… 
a. box will sink when completely full of water




Problem 3 Comments
Solution Outline:
Establish location of centroid
Establish hydrostatic pressure acting at centroid
Establish hydrostatic force (pressure x area)
Prepare free body diagram of door to determine minimum force to overcome hydrostatic force.

1. Ran out of time…  Spend 50/3 minutes per problem.

2. Units of force… psi

3. No water surface… car is bottom of empty swimming pool

4. Pressure ≈20 ft down is -8.22 psia !!! (confusion about z+)

5. Pressure ≈20 ft down is 7.5 psia !!! (sketch does not show the distant to the centroid)

6. Find:  “Pressure” to open the door

7. Superfluous and confused… “car weighs as much as water displaced”

8. Confused… “ - weight of door + pressure force = 0 ” 

9. Minimum is an important word!!!

10. Pressure in car MATTERS.  Problem should be worked in “gauge” pressure (as per problem)

11. One way to waste time…
(22.21 psi)(1600 in2)(6.895 kPa/psi)(1000 Pa/kPa)(N/Pa m2)(1 m2/39.372 in2)(lbf/4.448 N) = 35539.16 lbf

or (22.21 lbf/in2)(1600 in2) = 35539.16 lbf  (If you will remember, I begged you not to use psi as a unit!)

12. zcentroid = 20 ft – 12 in NOT!

13. Pdoor is NOT pressure at 20 ft – 19 ft.

14. Working a problem given in English units in SI is contrary to the departmental format.  It causes you to write “a 40 in by 40 in door” is a “40 cm by 40 cm door”.

15. Working a problem given in English units in SI is contrary to the departmental format.  It causes you to calculate a force of 664460 N = 150,000 lbf .

16. We have a winner… F = 734562.5 lbf  results from p = 457.6 psig (144 in2/ft2) (If you will remember, I begged you not to use psi as a unit!)  Can you afford to be off by a factor of 1442 = 20736 ??

17. Writing “neglect weight of door” in the context of the problem… is problematic

18. 

19. Throwing away the negative sign is “not cool” and POOR ENGINEERING PRACTICE. It means you do not understand the most basic fluid statics concept or the proper use of a coordinate system.
a. 

20. Pdoor = (P20ft + Pbottom of door)/2  NOT!

21. 20 ft deep NOT 10 ft deep.  Problem (2) is NOT Problem (3)

22. UNACCEPTABLE:  Calculations with no justification:  h = 20 x 12 – 32 = 208 in

23. UNACCEPTABLE:  Calculations with no numbers:  A = LH = 160 in2 = 0.1032 m2

24. UNACCEPTABLE:  WRONG ANSWERS
