Math 1823-001
Fall 2014
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1. (15 points) If zy + y* = 8, find the value of ¢/ when z = 0.
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2. (15 points) A particle is moving along the curve defined by zy = 2. As it
reaches the point (1,2), the y-coordinate is decreasing by 2 m/sec. How fast is
the z-coordinate of the particle changing at this instant?
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3. (10 points) Suppose h is a small number. Use linear approximation to

approximate v/ 1 + h.




4. (20 points) The graph of f’ is given below.

a) What are the critical numbers of f7
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b) What are the intervals over which f is decreasing? What about (C N
increasing? ( or 8),
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c) Where does f have local maximums? What about local minimums?
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d) What are the intervals over which f is concave up? What about concave
down?
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e) Where are the inflection points of f?
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5. (15 points) Find the absolute maximum value and the absolute minimum
value of f(z) = 2® — z on the interval [-2,1].
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6. (10 points) Suppose f is a differentiable function such that there are three
numbers xg, 21, o with 2o < 21 < 29 and f(zo) = f(z1) = f(xs). Prove that f
has at least two critical numbers.
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7. (15 points) A spherical balloon is inflated at a rate of 8 cm®/sec. Find the rate
of change of the surface area of the balloon when the radius is 2 cm. (The
formula for the volume of a sphere is V = 47r3/3, and the formula for the
surface area of a sphere is A = 4mr2.)
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