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1. (14 points) Suppose that f is a continuous function. True, False or not enough information given?
Circle the correct answer.

Consider the following table.
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(I) f has alocal minimum at x = —1.

True False Not enough information given

(I) f has alocal minimum at x = 2.

True False Not enough information given

(IT) f has a point of inflection at x = 4.

True False Not enough information given

(IV) There is a c in the interval [—1, 4] with f(c) = 5.

True False Not enough information given

(V) There is some point d with —1 < d < 4 where f'(d) = 1.

True False Not enough information given

(VI) y = x + 3 is tangent to the graph of f at x = 4.

True False Not enough information given
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2. (12 points) Consider the function f(x) whose graph is given below.

y
31— e
y =1f(x)
2 +— o
- @ 1

1. (4 points) Find lim2 f(x) or explain why it does not exist.
x——

2. (2 points) Find lirr(l) f(x) or explain why it does not exist.
x—

3. (3 points) Find lirr} f(x) or explain why it does not exist.
X—

4. (3 points) Is f continuous at x = 1? Explain why or why not.
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3. (11 points) Evaluate the following limits. Make sure to state all theorems that you are using.

(a) (5 points) Assume 4 < f(x) <5 for all x. Evaluate liné xf(x) or state that it does not exist (DNE).
x—

Justify your answer, and state all theorems that you are using.

2

. li
(b) (6 points) xlg% 1 —cosx
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4. (14 points) Evaluate the following limits. Make sure to state all theorems that you are using.

(a) (6 points) lim i
P x—2 14 sin(x — 2)

1

(b) (8 points) chli% (1 + 2x>
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5. (12 points) A 10-foot-long ladder resting against a vertical wall begins to slide away from it. If the
bottom of the ladder slides at a rate of 2 ft/sec, how fast is the top of the ladder sliding down the wall
when the bottom is 6 ft from the wall?

6. (12 points) Let f(x) = x°> — 3x* — 9x + 1. Find the absolute maximum and absolute minimum values
of f(x) over the interval [—2,2].
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7. (14 points) At a certain gas station in Evanston, f(x) is the number of gallons of gas sold during the
day if the price per gallon is x dollars. It is known that f(4) = 500 and f’(4) = —80. The total revenue
R(x) earned by selling the gas during the day is R(x) = xf(x).

(a) (7 points) Approximate f(4.1) using a linear approximation of the function f(x) ata = 4.

(b) (7 points) Find R’(x) when x = 4.
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8. (24 points) Find the derivatives of the following functions. You do not need to simplify your an-
swers, but you need to explain your reasoning.

—1
(a) (7 points) f(x) = w

3

(b) (7 points) g(x) = /Ox (cos'® t)dt

(c) (10 points) h(x) = x'n(2)



Math 180 Final Exam DO NOT WRITE ABOVE THIS LINE! Page 9 of 12

9. (15 points) A rectangular region is to be enclosed on three sides by a fence, and on the fourth side by
a straight river. The enclosed area is to equal 3200 square feet. The cost of the fence is $2 per ft. Find
the dimensions that minimize the cost of the fence. Be sure to explain why your answer minimizes
cost.
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10. (6 points) Estimate the area under the graph of f(x) = 1+ x? from x = 0 to x = 4 using a midpoint
Riemann sum with two rectangles.

11. (15 points) Let f(x) be an even continuous function, and let g(x) be an odd continuous function.
Suppose that

/Osf(x)dx =9and /Ogg(x)dx = —13.

Compute the following integrals:

8
(a)(5 points) /0 (3f(x) +2¢(x)) dx.

8
(b)(10 points) [S(f(x) —5¢(x)) dx.
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12. (35 points) The function g(x) is defined as g(x) = / f(t) dt. The graph of the function f(t) is given
0

below.

—11234\5/6789
—1 +

(a) (10 points) Calculate ¢(0), g(2),g(4),g(6) and g(8).

(b) (2 points) Find the average value of f on the interval [0, 8].

(c) (4 points) Evaluate g’(2). State what theorem you are using.

(d) (6 points) On what intervals is g increasing, and on what intervals is ¢ decreasing?

(e) (8 points) On what intervals is ¢ concave up, and on what intervals is ¢ concave down?

(f) (5 points) Sketch a possible graph for g(x).
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13. (16 points) Evaluate the following integrals.

. L,y 1
(a) (8 points) /0 (x + 241

)dx (simplify your answer, your final answer should be a number!)

(b) (8 points) / sin x(cos x + 2)? dx



