L. (10 pts) Find f,. f, and f,, when f(z,y) = /' + ¢5.
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2. Consider the function f(z,y) = 2y* — 32% — 32y + 9.
(a) (12 pts) Find all critical points of f(x.y). (Hint : There are two)
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(b) (8 pts) Decide whether cach critical point found in (a) is a relative
minimun, relative maximum, saddle point or indeterminable.
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3. (15 pts) The volume of a cylinder is given by the formula V = 7r2h
where 7 is the radius. and A is the height. Find the dimensions of the
cylinder with largest volume subject to the constraint that the sum of
twice the radius plus the height eqtnl% 9 inches.
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1. (10 pts) Compute [[,(z* + y*)dA where R is the square region with

vertices (0,0),
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5. (15 pts) Compute f04fy21/2 \/%dxdy. (Hint : You may consider changing

the order of integration)
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6. (15 pts) Minimize the function f(z,y,2) = 2% 4+ y? + 22 subject to the
constraint 2u — 2y + 6z = 44
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7. (15 pts) You will compute the volume of a hemisphere using double
mtegrals. Consider the hemisphere whose base is the circle on the ry
plane with the origin as the center and radius 1. So the equation of the
base is given by :

x? + yQ =1

Set up (but DO NOT EVALUATE) the double integral to compute the
volume of the hemisphere. (Hint : You have to figure out four things :
a) which function of two variables are you going to integrate ? b) what is
the region over which you will compute your double integral ? It might
be useful to sketch this region ¢) Choose an order of integration in the
double integral d) Decide the limits on the double integral ?
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