Math 157 - Final Exam Name _ ey
December 10, 2014 Y Score

Show all work to receive full credit. Supply explanations where necessary. Unless otherwise
indicated, all limits, derivatives, and integrals should be computed by hand with all work
shown. ‘

1. (6 points) The graph of f is shown below. For each part of this problem, find a labeled
point that satisfies the given condition.

(a) f(z) =0
(b) f'(z) =0

(c) f'(z) <0
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2. (6 points) Use a table of values to estimate the following limit. Your table must show
function values at four or more points.
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3. (8 points) Use algebra to evaluate the limit.
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4. (8 points) Let g(z) = 3%. Use at least three small intervals to estimate g'(1).
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5. (4 points) Evaluate the limit: hm [(t+2)e* +In(t + 2)]
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6. (8 points) A glass of water is placed in a hot, dry room where the water begins to
quickly evaporate. The height, in centimeters, of the water in the glass after ¢ hours is

given by
h(t) =20 — 0.094¢2.

Compute h(6) and h'(6). Using units, explain what each of these values represents.
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7. (10 points) Let f(x) = (z* —z+1)2. Find an equation of the line tangent to the graph
of f at the point where z = 2.

Suonss —
¥ I(x\ = 9 (% X+\> ( Q*“O GMS@T e
T'ta) = 8(3)(2) -

/Douu'l"
X = 9;\'&\?(93 3 9




8. (8 points) Find the second derivative of y = 3z + 5Inz
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9. (10 points) Find the instantaneous rate of change of y = z2¢ at the point where
= -1 ‘
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10. (8 points) The profit P (in dollars) for producing z units of a product is given by
P = —2z% + 72z — 145. Find the production level at which the marginal profit is zero.
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11. (20 points) Consider the function f(r) = 22° — 1222 + 18z.

(a) Find all critical numbers of f.
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(b) Find open intervals on which f is increasing/decreasing.
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12. (10 points) The revenue from selling q items is R(q) = 500q — ¢?, and the total cost is
C(q) = 150 + 10g. Find the quantity that maximizes profit.
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13. (6 points) When the production level is 7000 units, marginal revenue is $8.30 per unit
and marginal cost is $8.05 per unit. Do you expect maximum profit to occur at a
production level above or below 7000 units? Explain your reasoning.
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15. (12 points) Evaluate the definite integral: / (6:1:2 _2 + 26z> dzx
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16. (10 points) Set up the definite integral that gives the area of the bounded region
between the graphs of y = z? and y = z + 2. Find the area by evaluating the integral.
(You may use your calculator to evaluate your definite integral.)
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17. (8 points) Evaluate the indefinite integral: / 423 (z* + 8)° dx.
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18. (Extra credit) You may do any two of these problems for up to 12 extra credit points.
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(b) Find the second derivapive ofy = 5?_}—_; .
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(c) Sketch the graph of y = |z|. Use area to compute the exact value of / |z} dz
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