Math 1151, Exam #3, Fall 2014 Name KE \‘

Instructions: Show all work. Answers without work may only receive partial credit. If you are asked for
an explanation, explain as completely as possible. Use exact answers unless specifically asked to round.

1. Arectangle is constructed with one side on the positive x-axis and one side on the positive y-
axis, and the vertex on the line y = 12 — 3x. What dimensions maximize the area of the
rectangle? What is the maximum area? (8 points)
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2. a. Write an equation that represents the linear approximation to the function f(x) = {x atthe
point a = 81. (6 points)
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b. Use the resulting equation to approximate the value of f(85). (2 points)
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¢. Calculate the % error using the exact value obtained from your calculator. {2 points)
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3. Determine whether Rolle’s Theorem applies to the function f(x) = x3 — 2;@— 8x on the
interval [—2,4], and if it does, find the poin{s)guaranteed to exist. (7 points)
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4. Make a sketch of the function f(x) = In(2x) on the interval [1, e]. Determine whether the
Mean Value Theorem applies on the given interval. If so, find the point(s) guaranteed to exist by
the theorem. (8 points)
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5. Use L’Hépital’s Rule to find the indicated limits. Be sure to check that L'Hépital’s applies before
proceeding. (6 points each)
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6. Use Newton’s Method x,,,1 = x,, — !f,—((xx"—)) to approximate the zero of the function starting from
n

Xo = —2. (7points)
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Find the antiderivatives for the following functions. (6 points each)
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. Use the graph of the velocity function below and the notion of Riemann sums to approximate
the total displacement of the object from t = 0 to t = 9 seconds. Use the right endpoint
method in your approximation and 9 rectangles. (7 points)
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9. Use the limit definition of the definite integral to find the area under the curve y = 2x + 4 on
the interval [—4,%]. Sketch the graph of the area. (12 points)
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10. Use the Fundamental Theorem of Calculus and properties of definite integrals to evaluate the
following. (6 points each)
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11. Find the average value of the function f(x) = ;5111 on the interval [—1,1]. (6 points)
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12. Integrate. _
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C. ftan x dx [Hint: rewrite in terms sine and cosine functions.]
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13. Use change of variables to find the integral of [ x V2x + 1dx.
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