Exam II

Math 1131

4/11/2014

Instructions:

e This exam contains 11 pages. When we begin, check you have one of each page.

e You will have 70 minutes to complete the exam.

e Please show all work, and then write your answer on the line provided.

In order to receive full credit, solutions must be complete, logical and understandable.

e Turn smart phones, cell phones, and other electronic devices off now!

Academic Honesty:

By writing my name below, I agree that all the work
which appears on this exam is entirely my own.

I will not look at other peoples’ work,

and I will not communicate with anyone else about the exam.

I will not use any calculators, notes, etc.

I understand that violating the above carries serious consequences,

both moral and academic.

Printed Name: Heg/ Signature:

Section:
Question: 1 2 3 4 5 6 7 8 9 10 | Total
Points: 10 10 10 10 10 10 10 6 12 12 100
Score:
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1. (a) [5 points] Let f(z) = y/tan(z). Find f'(z).
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(b) [5 points] Let f(z) = zIn(z?). Find f"(z).
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2. (a) [5 points] Let f(z) = (2 + 3)*. Find f'(z).
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b) [5 points] Let 3y? = sin(y) + z%. Find %;i.
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3. (10 points| Suppose that you begin with 200kg of a radioactive substance. Suppose also that
the substance has a half life of 6 years.

(a) Find a formula for the amount of radioactive substance remaining after t years.
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4. [10 points| An airplane flies directly over a radar station, at a constant altitude of 1 mi above
the ground. A little while later, the radar station measures that (a) the distance between the
plane and radar station equals /10 mi and (b) that the distance between the plane and radar

station is increasing at a rate of 300 mi/hr.

What is the ground speed of the airplane at the time of the second measurement?

You must show all work.

wWant _&x_ wWhe s=475
At g & s 700
An “ =450

s

@A"\Sw"‘ Hu 3..“4-\‘%

when 5= 10
Lo X2 = G—E—)‘ = 16
QA e ?

X
x=3

s 2.3.-x" = 2 dio 300

q—

. ~ Page 5 of 11

A ' ¢ & X = 100473 >)



Exam I Math 1131 4/11/2014

10

' points] Suppose you want to build a fenced-in rectangular playground with a road on the
east side. Suppose that the fence on the east side costs $9 per foot, and that the fence on the
other sides costs $3 per foot. If you have $120, what is the largest area that you can enclose?

o

You must show all work, including verifying that this area is a maximum.
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10
6. ' points] Find numbers = and y with yz = 8 such that F' = x? + 2y is minimized.

You must show all work, including verifying that F' is minimized.
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7. [10 points] (a) Find the line tangent to f(z) = /z at a =100.
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(b) Use linear approximations to estimate v/98. Simplify completely and give your answer as
a decimal.
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8. [6 points] Use L'Hospitals Rule to compute the following limit:
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9. [12 points| Let f(z) = 2 — 322 +5
Find the following. If a requested quantity doesn’t exist, answer DNE.

(a) The intervals where f(z) is increasing/decreasing. Identify which is which.
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(b) The intervals where f(z) is concave up/down. Identify which is which.
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(c) The z value(s) of the local maxima and local minima of f. Identify which is which.

7 = ﬂlOlAl VX (%
Lol mnt 2

(d) The x value(s) of the inflection points of f.
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10. [12 points| Anti-derivatives

1
(a) Compute the general antiderivative of f(z) = (2:1: + 1) (4:1: - —).
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(b) Suppose that f’ ( ) = 1222 — 62 + 2, that f(1) =1, and that f'(1) = 2.
Find f(x).
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