QUESTION 1 ( /20)

A draining conical reservoir  Water is flowing at the rate of 50 m3/ min from a shallow concrete
conical reservoir (the cone points downwards) of base radius 45 m and height 6 m. Given that the

volume of a cone is V = 37r?h, '

| (a) At what rate (cm/min) is the water level changing when the water is 5m deep?  [10 points]
(b) How fast (in cm/min) is the radius of the water’s surface changing then? [10 points]
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QUESTION 2 (___120)

It costs you ¢ dollars each to manufacture and distribute backpacks. If the backpacks sell at
dollars each, the number sold is given by

a
n =

+5(100 — z)

Tr—=c

where a and b are positive constants. Use calculus to find the selling price that will bring a maxi-
mum profit (justify that it is a maximum).

[Hint: profit per backpack is the difference between selling price and cost!]
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QUESTION 3 . ( 120)

Evaluate the following indefinite integrals.

() / tan(2t) sec?(2t) dt - [10 points]
73 5 .
(b) / r? (Ié' — 1> dy ‘ ‘ , [10 points]
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QUESTION 4 - (—_/20)

Find the total area between
y=x1/3—x, -1<z<8

and the x axis.
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QUESTION 5 , a0)

For the function

z
f(x) - xz -1
(a) What is the domain of f(z)? Is f(x) even, odd, or neither? [5 points]
(b) Find and simplify the first derivative of f(x). [5 points]
(c) Find the critical points of f(x). Where is the function increasing/decreasing? [5 points]
p
(d) Determine if the cntlcal points are local maxima, minima, or neither. Which ones are also
global extrema, if any? ‘ [5 points]
(e) Where is f(x) concave up/down? Are there any inflection points? If so, find them. [5 points]
(f) Are there any asymptotes? Find their position. [5 points]
(g) Use all the above information to sketch the graph of y = f(z). [10 points]
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