Math 265B: Test 2 Take Home (30 pts) Name:

Due: Thursday, 2/27/14, at the beginning of class.

Guidelines:
* You are welcome to work with other students incthes but the final work you hand in must be youn.o Your answers
must match every step of your work; otherwise,may lose most or all of the points for the probldbu all work by
hand; i.e., no Wolfram-ing of the integrals, etc.!

* Please do not work with other instructors, tutorsystual buddies on the internet.

« Do your work on separate paper and attach this pagea cover sheet. Make sure your work is cleajiple and well
organized. Work that is poorly organized and/dficlilt to read will be marked down

» The solution for #2 and #3 should includgge, clear, well-labeled graphs. The graphs should clearly show the
coordinate system you’re using in the problem alhdfahe values for the set up should pertainhattcoordinate
system.

1. Cars are designed with a “crumple zone" infthit of the car. The more “crushed” the fronttmes in the
event of a crash, the more it will resist furtharshing, so we can model the forces and energyhiadadn the
same way we do a linear spring*.

Suppose that for a certain car, an impact.85x 13 N will compress the front of the car 0.5 meters.
Use calculus to determine the amount of energyrabddf the front of the car crumples (compresel)
meters.

2. A tank in the shape of a hemisphere with thiepitattion on top &s shownhas
a radius of 4.00 meters. The tank is half fillethviquid mercury which has a
density of 13534 kg/fh Use calculus to determine the amount of workitha
done against gravity to pump all of the mercurg fmint 3 meters above the
tank. Express the answer in two ways:

(1) In exact form, in terms gb, 77, andg
(2) In approximate form, with three significargures.

3. Use calculus to find the force that the watea neservoir exerts on a trapezoidal dam with eflewing
dimensions: “a” feet is the height, “b” feet is tleagth of the base, set against the ground, aiglthe length
of the top edge, which is the top of the dam. Assthe dam is full.

Express your answer in terms of a, p¢andg
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* Admittedly this is an oversimplification of the temorld situation but modeling can begin with siifipd assumptions then later
add more “reality”, hence more complexity, to refilne model.



