Final Exam, Math 1914 Page 1

1(a) The graph of the derivative f’ of a continuous function f is shown.
(i} On what intervals is f increasing? Decreasing?
(ii) At what values of z does f have a local maximum? Local minimum?
(iii) On what intervals is f concave up? Concave down?
(iv) State the z-coordinate(s) of the point(s) of inflection.
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(b) Suppose that h(z) = f(z)g(z) and F(z) = f(g(z)), where f(2) = 3, ¢(2) = 5, §'(2) = 4,
f'(2) = =2, and f'(5) = 11.

(i) Find A(2).
(ii) Find F'(2).
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2. Wheat is poured through a chute at a rate of 10 ft3 /min, and falls in a cone-shaped pile whose
bottom radius is always half the height.

(a) How fast will the radius of the base be increasing when the pile is 8 ft high?
(b) How fast will the circumference of the base be increasing when the pile is 8 ft high?
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3(a) Use 1mpllclt differentiation to find the slope of the tangent line to the curve z° + 33 = 3zy at
the point (2, 3
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3(b) A block on the floor is attached to the wall by a spring. The spring exerts a force of 5x
lIbs when it is stretched a distance of z feet from its rest position. Find the amount of work done
against the spring when the block is pulled from its rest position a distance of 6 feet.
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4. Let R be the region bounded by the curves y = z and y = x2. Consider the solid of revolution
obtained by rotating R about the z-axis.

(a) Write down an integral giving the volume of the solid using rings. Draw a picture of the
region, and a typical ring.

(b) Write down an integral giving the volume using cylindrical shells. Draw a picture of a
typical shell.

(c) Calculate the volume, using either integral.
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5. A rectangular area of 3200 ft2 is to be enclosed by a fence. Two opposite sides will use fencing
costing $1 per foot and the remaining sides will use fencing costing $2 per foot. Find the dimensions
of the rectangle having the smallest cost.
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6. Compute the following:
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(c) The average value of f{x} = 4sinzcosz on the interval [0, 7/4].
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