Exam 1 Calc3 9/23/2005
Each problem isworth 10 points. For full credit provide complete justification for your answers.

1. Sate the formd definition of the partid derivative of afunction f(x, y) with respect toy.

2. Compute the directiona derivative of the function g(x, y) = xy® - 2x a the point (2,3) in the direction
of the vector 4i - 3].



3. If fisafunction of the two variablesx and y, and x and y arein turn both functions of the varidblet,
df
write the appropriate version of the chain rule for E . Make clear which, if any, of your derivetives

are patias.

2 2
: X~ +2xy +
4. Showthat |im ry

> > does not exi<t.
(x,y)® (0,0) X + Yy




5. Write an equation for the plane passing through the points (5,0,1), (-2,2,3), and the origin.



6. Show that for any vectors@ and b ,thevectord” b is perpendicular to b.



7. Bunny isa cadculus sudent a Enormous State Univergity, and she's having some trouble. Bunny
says “Ohmygod, thisis the most totaly confusing experiencein my life. The professor told us there
were these things we definitely had to know for the test, like in my notes | have that she said thet the
level curvy things are ninety degrees from the direction of greatest increase. And she said we have to
know why that’ s true, but | totally don’t have aclue. | looked in the book and it makesno sense at all.
She never said anything about it in class, just during the review. So how am | supposed to know why
it strue? Thisisso unfair!”

Explain dearly to Bunny how she could deduce such a concluson from other things which she should
indeed know.



8. It was stated in dlassthat Ha’ b|| givesthe areaof the paraldlogram with sidesd and b . Explain

why thisistrue. [Fed freeto usethefactthat ||a” b ||=|| @ ||| B ||sin q, even though we didn't
actudly proveit in class either ]



9. Suppose that you' re standing at a point (X, Yo) on the graph of (X, y). Inwhich direction(s) isthe
dope of the surface equa to haf of the greatest dope a that point?



10. Suppose f isadifferentiable function of one variable. Show that al tangent planes to the surface z
= x f(y/x) intersect in a common point (Stewart 5, p. 978). [Hint,: Warm up with asmple function,
likef(x) = x2. Hint,: If you were lucky, where would the common point be?]

Extra Credit (5 points possible):



Suppose the region ingde the triangle with vertices (1,0), (2,0), and (1,1) isrotated around the liney =
X. Describe the solid formed, and find its volume.



