MAT 131 Calculus I
2021 Fall

Exam 2 Review Solutions

(1) Differentiate the following functions.
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(2) Find f'(x) by implicit differentiation for 4xy — tan(y) = 3x2 + sin(x).
Taking o denvative of both Sides
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(3) Verify that the function f(x) = 4 + 1/x — 1 on the interval [1,5] satisfies the

hypotheses of the Mean Value Theorem on the given interval. Then find all numbers ¢
that satisfy the conclusion of the Mean Value Theorem.
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(4) Use the following table of values to calculate the derivative of the given functions at
x =2.

x g(x) h(x) g'(x) h'(x)
2 5 4 -3 9
4 3 2 2 3
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(5) What is the equation for the tangent line of x> + (3y)> = 13 at the point (2,1)?
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(6) A girl starts at a point A and runs east at a rate of 10 feet/second. One minute later,
another girl starts at A and runs north at a rate of 8 feet/second. At what rate is the
distance between them changing 1 minute after the second girl starts?
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(7) Let R(x) be a function that measures a company's revenue R from car sales (in
thousands of dollars) in terms of advertising expenditures, x (also in thousands of
dollars). Suppose the company is spending $100,000 on advertising right now. If
R’(100) = — 10 should the company spend more or less on advertising to increase

revenue? Why?
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(8) A cone-shaped coffee filter of radius 6 cm and depth 10 cm contains
water, which drips out through a hole at the bottom so the volume of the water in the
filter decreases at a rate of 1.5 cm?/sec. How fast is the water level falling when the

depth is 8 cm? (Hint: the volume of a cone is —nrih)
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(9) Let f(x) = cos x + Tx on the interval 0 < x < 2.
(a) Find the critical number(s) of the function.
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(b) Find the intervals on which fis increasing or decreasing.
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(c) Use the first derivative test to find local maximum and minimum values of f.
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(10) Let f(x) = — x* + 2x° + x> = 2.
(a) Find the critical number(s) of the function.
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(b) Using the second derivative test, find the local maximum and minimum values
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(¢) Find the interval(s) where the function is concave upward and concave
downward.
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(11) The graph of the derivative f” of a function fis shown below.
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(b) At what values of x does f have a local maximum or minimum?
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(13) Find the following limits.
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(14) A cylindrical container, open at the top and of capacity 24z cubic inches is to be
manufactured. If the cost of the material used for the bottom of the container is 6 cents
per square inch, and the cost of the material used for the curved part is 2 cents per
square inch, find the dimension which will minimize the cost. (Hint: The bottom of the
cylinder is a circle and the curved part is really a rectangle--visualize cutting open a can
and unfolding the curved part -- with height / and length the circumference of the

bottom.)
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(15) A poster of area 6000cm? has blank margins of width 10 cm on both the top and
bottom and 6¢m on each side. Find the dimensions that maximize the printed area.
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