
170 §6- CALCULUS I - Final Exam

Instructor: Andrés E. Caicedo

December 15, 2010

You can keep these pages if you want. WRITE YOUR NAME on your blue
book, and answer there. You must indicate clearly in each page the problem
you are working on. No notes or textbooks are allowed. You are allowed to
use calculators; however, you must make sure to show all your work, and
you should not skip any non-obvious steps. It was nice to have you in my
class, hope you guys enjoy the break.

Good luck!

1. Find lim
x→2

x3 − 8
x2 − 4

.

2. Find the derivative of
√

5−
√

sin(x).

3. Find y′ if y is implicitly given by the equation

y + x sin(y) = 0.

4. Sketch the graph of f(x) if f(0) = 1 and the graph of f ′(x) is as shown:
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5. Two (very long) roads cross each other at a point P . One runs north
to south, and the other runs east to west. Car A is driving north along
the first road, and car B is driving east along the second road. At a
particular time, car A is 30 miles to the north of P and traveling at
50 m/h, while car B is 40 miles to the east of P and traveling at 65
m/h. How fast is the distance between the two cars changing?

6. In an imaginary country, the post office will accept a box for shipment
only if the sum of the length and width is at most 108 in. Find the
dimensions of the largest acceptable box with square front and back.

7. Find the derivative of G(x) =
∫ 2x

x
t sin(t2) dt.

8. Compute
∫

tan(t) sec2(t) dt in several ways:

(a) Using the substitution u = tan(t).

(b) Using the substitution v = sec(t).

(c) Using the substitution w = cos(t).

Show that the three answers you have obtained are in fact the same.
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