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Instructions Work all of the following pro®lems in the sppar.ce provided. If there is not e
nou

write on the back sides of the pages. Give thoTough explanatzons to receive full credit gh room, you may

1. (10 points) Give a definition of the defin ite integral as = limit of Riem
ann s _
meaning of the symbols you use in your definition. ums. You should explain the
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2. (10 points) Estimate the area under the graph of f(z) = z2 from =1
=ltoz =
with 4 approximating rectangles. Use left endpoints. T = 3 using a Riemann sum
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3. (10 points) Find ad; /0 T dt.
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4. (12 points) Find the area underneath the crraph of y = 2z + /z, above the line y = 0, and between the
lines z=1and z = 9.
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5. (25 points) Evaluate the indefinite integrals, showing all work. O O
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6. (18 points) For the function f(z) = —‘?a: 5 find the following, showing all work:
z? —

Vertical asymptote(s) _ X = 3 , Xz —_S ® a2

b. Horizontal asymptote(s) \0}\--/ T @

. Critical point(s) x=0 (D

d. Interval(s) of increase (==, —3%(-3! o\ @ 19
Tnterval(s) of decrease  (®,3)u (3,02 Yy ©
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f. Local maximum(s) x=0O @
g- Local minimum(s) nene @ e
h. Use the above information to sketch the graph.
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7. (15 points) You have to lay a cable from point A on one side of a river to point B on the other side, 8
miles down the river. You will do this by laying the cable underwater to a point C on the other side, z
miles down the river, and then along the land from C to B. The river is 2 miles wide. (See diagram.)

It costs $3000 per mile to lay the cable under the water and $1000 per mile to lay the cable along the
land. Find the value of z which minimizes the cost of the cable. Show all work!
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