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1. (10 pts) Use the limit definition of the definite integral to evaluate Ij (x2 + Sx)dx . Use aright-

endpoint Riemann sum. I don’t want you to take it all the way, but I do expect to see the Ax, x,, f(x, )
written explicitly. Stop just short of actually passing to the limit.
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Bonus (5 pts bonus) Pass to the limit in your answer to #1.
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2. Find the area of the region bounded by y = x* —4x and y = x. in two ways.

a. (5 pts) Sketch the region.

@E

A7

9y =t ‘\ 55
4 !

o yo= ¥ ¥

/\hoj K~ (4O =Yu— e
/ j,

b. (5 pts) Write the area as an integral with respect to x. Draw a representative rectangle on the
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c. (5 pts) Evaluate the integral from part b.
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d. (5 pts) Sketch the region again.
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e. (5 pts) Write the area as the sum of two integrals with respect to y. Draw representative
rectangles. There will be two different regions, so you will need a rectangle for each region.
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Method 2: Use the Quadratic Formula below:
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f. (5 pts) Evaluate the sum of integrals from part e.
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g. (5 pts bonus) Compare your results from parts ¢ and f.
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h. (5 pts) Suppose we rotated the region about the line y = 6. Sketch the graph, and write the
integral representing the volume of the solid of revolution obtained. Show a representative disc
or washer.
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3. We explore absolute value. Let f(x)= x —4x" —4x+16

.P‘- 3x _$Y Y i —~
a. (5pts) Provide a rough sketch of f(x). ‘3(,_“-54. f(_-s\ ) 3(%)
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I calculated it in a strange way that was a little easier for me. The F(x) in the above is the
antiderivative of f{x) (the one with the constant of integration = 0).
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4. Evaluate the indefinite integrals:

b. (5ptb)j (3x+2) dx
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5. Perform the indicated differentiation:
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6. The function f(x)=x"—4x is 1-to-1 on the restricted domain D =[2,0).

a. (10 pts) Find the inverse function f ~'(x). State its domain and range.
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b. (5 pts) Find (_,f'_')(S), directly, by differentiating your answer for part a.
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c. (5pts) Find (f_')(S) by applying a theorem regarding derivatives of inverse functions.
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7. (5 pts each) Find the derivative with respect to x.
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Bonus 1 (5 pts) Confirm that the hypotheses of the Mean Value Theorem hold for f(x)=x’-2x*+5x~-1 on

[0 3] and find the ¢ that s promised in the conclusion of the theorem.
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If you use this for the derivative of cosine, then it all works out just fine.
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Bonus 3 (5 pts) Find i—} if x> —3xy+ y? =1. Then find an equation of the tangent line to the curve at (1,3).
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Bonus 4 (5 pts) Evaluate the integral for #2h. You only get credit if your #2h 1s correct.
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Bonus 5 Prove that lim [f 2+ 5]: 0= L

x—3-3

Lot LG) = xEnx+S.
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