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1. (15 points) Find all points where the function
f@y) =2+ +dzy -7z -2y —5

has relative minima, relative maxima, and saddle points (you do not need to com-
pute the value of f at these points). Determine which is which.
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2. (15 points) (a) Find the minimum of f(z,y) = 222 + 2 subject to the constraint
y=1x-—6.

(b) Check it is a minimum by comparing the values of f at the point you found
and at least at one nearby point (%,y) which also satisfies the above constraint.
(Consider two points in the zy-plane “nearby” if their z coordinates differ by at
most 0.1, and their y coordinates also differ by at most 0.1).
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3. (10 points) Use the total differential to approximaf‘e V13.12 + 2.953,



4. (15 points) Find the double integra,l.

// VT + 3ydzdy
R

where R is the rectangle given by 1 < z <bSand1<y<3.
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5. (15 points) Find the volume of the solid over the region R, bounded by the lines
y=2,y=0,z=2, and under flz,y) = 2z + 3y.



(6. (15 points) Find the solution to the initial value problem (IVP)

dy 2 2
=2 = y2(e® — =1
o =Y (€ -z, y(0)
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7. (15 points) Find the solution to the initial value problem (IVP)

dy e’
= 4+2y-Z41=9 1) =e.
zd$+y x—i— , y(l)=e



