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1(a) (5 points) Find the absolute maximum and absolute minimum values of f(z) = z* — 222 + 3
on the interval [—2, 3].
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(b) (5 points) Sketch the graph of a function f that is continuous on [1,5) and has two local
minima, one local maximum, no absolute maximum, and six critical numbers.
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2(a) (5 points) The figure shows the graphs of four functions. Out of the four, identify three of
them that could represent the position, velocity, and acceleration of a car (and say which is which).
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(b) (5 points) Find the equation of the tangent line to the ellipse z2 + zy + y? = 3 at the point
(1 1). [Hint: use implicit diﬂ'erentiation.]
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3. (10 points) Let f(z) = z%/3.
(a) Find the linearization of f(z) at the point a = 8.
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(b) Estimate (7.9993)/3.
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Extra credit Using f”(z), can you say whether your estimate in (b) is an over- or under-estimate?
Give an explanation with a picture.
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4. (10 points)
(a) State the Mean Value Theorem.
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(b) If f(0) = 4 and f'(z) > 6 for 0 < z < 10, what can you say about £(10)? Explain your
(mathematical) reasoning.
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(c) Give a non-mathematical explanation using a driving analogy.
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5(a) (6 points) Use implicit differentiation to find % for each of the curves y = az® and £2+3y? = b.
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(b) (4 points) Show that the curves y = az® and z? + 3y? = b are orthogonal. [Hint: Use y = az3
to eliminate y from your expressions found in part (a).]
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6. (10 points) A particle is moving alone the curve y = 4/z. As the particle passes through the
point (9, 3), its z-coordinate is increasing at a rate of 4 units per second. How fast is the distance
from the particle to the origin changing at this instant?
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