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a f(x) x = a
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0.5pt for each of the       

         four sections of 

         the graph



3. Consider the function f(x) = 1√
x
.

(a) (4pts) Using the definition of the derivative as a limit, compute f ′(x).
(Warning: you will not get credit if you use the rules of differentiation.)

(b) (2pts) What is the domain of f ′?

(c) (2pts) Find the equation of the tangent line to the curve y = f(x) at the point (4, 1/2).
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5. (5pts) Find the slope of the tangent line to the graph of x3 − 3x2y + 2xy2 = 0 at the point
(1, 1).
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8. (10pts) A box with a square base and open top must have a volume of 32 cm3. Find the
dimensions of the box that minimize the amount of material used.
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∫

√
π

0

x sin (x2) dx

∫

x3

(x4 − 5)2
dx

∫

2

0

|x− 1| dx





12. Consider the parabola y = x2 − 1 between x = 1 and x = 4, pictured below.

(a) (6pts) Estimate the area under the parabola and above the x-axis between x = 1 and
x = 4 with a Riemann sum, using three subintervals of equal width and right endpoints.

(b) (2pts) Sketch the rectangles that you used in part (a) on the provided graph.

(c) (2pts) Is your answer in (a) larger or smaller than the true area
∫

4

1

(x2− 1) dx? Explain.
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