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Problem 1 (10pt). Let f(z) = z* — 222

a) Find all the extreme points of f(z) and determine their type (local maximum or local
minimum )
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b) Where is f(z) increasing or decreasing?
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c) Find all the inflection points.
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d)Where is f(z) toncave upyor concave down?
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e) Use the information above to draw the graph of f(z).
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Problem 2 (15pt). Let f(z) = z — arctan 2z
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a) Find all the extreme points of f(z).
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b) Find all the asymptotes of f(z).
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c¢) Draw the graph of f(z).

d) Use your picture above to explain the geometrical meaning of the integral
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Problem 3 (10pt). Let z? + y?> = 25. Find the derivatives éand d_y2 at the point
XL

(z,y) = (3,—4) and explain their geometrical meaning.
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Problem 4 (20pt). Calculate the following limits:
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Problem 5 (20pt). Find the largest possible area of a rectangle inscribed in the ellipse
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Problem 6 (15pt). Evaluate the following integrals: \
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Problem 7 (10pt). Express the integral / (4 — 2%) dz as a limit of a Riemann sum. Show on
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a picture the lower Riemann sum and the upper Riemann sum for n = 5.
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Problem 8 (This is an extra problem, 15pt. No partial credit.)

2
Find the area of the region bounded by the curves y = — and y = [z|.
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