Calculus III – Midterm I Practice
Professor Desjardins is up to his old antics.  What will he do this semester?  Only time… will tell…
1. On his journey from his home territory (the 7th dimension), Professor Desjardins made a WRONG TURN.  Now he’s lost somewhere in limbo.  To join the rest of us humble folk in the 3rd dimension, he must find a critical point!  He’s simplified things for you, by (somehow) putting the function into only two variables.  Find and classify all critical points of the function below.

	
2. 

BLAST!  It didn’t work.  Now he’s stuck in some odd space, where the function  is constrained to the disk .  He really wants to teach class… to get him back to his homeland of the classroom, he must speak the mystical password.  To find it, optimize f subject to the constraint g (note that g is an inequality).  The point (x,y) that optimizes f and has x>0 and y>0 is the password.  FIND THE PASSWORD.
3. 





All that space-time-dimension hopping has given Professor Desjardins a major blood sugar crash.  After last semester, Professor Desjardins has learned to listen to his body in order to avoid episodes of his rare and fake condition, SFS (Sudden Fainting Syndrome).  Let’s make him a sandwich!  He’s craving something vegan today (good man… working on helping the environment.  Reducing his carbon footprint, and such!).  Calculate the volume of avocado and tomato required to fill a sandwich contained between  and  from  to , and  to .
4. 


After eating his delicious (and nutritious!) meal, Professor Desjardins has been bestowed with VEGAN POWERS.  Not wanting to waste this opportunity, Professor Desjardins sets about to restore order in the universe.  His first mandate?  A nap!**  He decides to manufacture, from recycled hemp and wood fibre, a comfortable blanket-of-sorts.  Calculate the volume of material required if the blanket is  where R is the region bounded by and .
**(or is it the SFS acting up again…? WHO KNOWS?!?!)
5. After his nap, Professor Desjardins meanders over to the bookstore.  He’s interested in purchasing a new math book for his collection.  As an avid reader, he has read almost every book ever written (except that one that Paris Hilton “wrote”… this does not interest him in the least).  In his perusin’, he finds ancient mysterious scribblins… help him decipher them!y
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R

6. 


Also during his book quest, Professor Desjardins has a sudden thought: “I like lamp.” Oddly enough, there happens to BE a lamp right there!  Given that the lamp has a density function , and can be estimated to occupy the region D bounded by the functions  and , find the mass and center of mass of the lamp.
7. 
Continuing with his sudden fascination with lamps, Professor Desjardins has spotted an IKEA lamp called Grönö.  He’s interested in determining the surface area of said lamp.  If the lamp can be represented by the plane  that lies in the first octant, calculate the surface area of the lamp.  Bonus points if you can figure out the colour of the lamp, and how to pronounce it.
8. [bookmark: _GoBack]Professor Desjardins is wondering what to feed his new lamp.  He looks around, and spots a bag of Doritos.  He leans it up in the corner of the room, hoping to coax his new lamp, aptly named Lamp, to eat the crunchy snack.  Instead, Lamp plants himself under the Doritos chip and goes for a nap.  Determine the volume of Lamp’s nap-cave using a triple integral, if the Doritos chip is the triangle with vertices (4,0,0), (0,4,0), (0,0,4), and the wall and ceiling are bounded by the coordinate axes in the first octant.
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