Math 13100 - Section 58 — Final Exam
March 15, 2016

Information and Directions

o This exam will last 120 minutes.
- This is a closed-book exam.

» No electronic devices are allowed to be used during this exam.

» Partial credit is given for showing your calculations and explaining your thoughts.

Name: SOLU".IONS
Problem Points Score
1 8
2 8
3 4
4 16
5 16
6 16
7 16
8 8




Problem 1 (8 points)

Consider the inequality
- < ~1<7

Part 1 (4 points)

Express the set of solutions of this inequality as an interval.
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Part 2 (4 points)

For which numbers a and b does |x — a| < b have the same solutions as the above inequality?

,__/L_—ﬁ,_\_,,g_\
3,5
U »] = ~L B § 2 § M ¥

“The centeS of Hre interva)l  (-2,4) v the nombers |

/

6ad  Hthe epds ane 4 distmicy of 3 awny Nar He corter
oI

hos A X < L” 1§ Ciut'Va.\z!\-!— 4o ]x-—\\ < 3 )
AHLF(\NHU&\L/’ {’ou CoN rem@v\bv 'Hm{‘
Ix—al<h © a-b<x<ath
a—b = -2
al\tl \00\1( "Fb( 'H/"( (\uMb-QfS e &f\A ‘0 such Hapt i = L‘
You Con Solve '0\1 50\05*“*&)1’!‘3/\/ 4., G—b=-2 Implies a=b-2,

So a+b=U bluves (-)+b = U, hnw Zb=¢, herw 5"3/ amd asb-2=l,



Problem 2 (8 points)
Define the functions
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Part 1 (4 points)

What is the natural domain of ¢?
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Part 2 (4 points)

What is the value of (f o ¢)(6)?
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Problem 3 (4 points)

Graph the function f(x) = (x — 2)* - 1.
For at least three different points on your graph, label the point with its x- and y-coordinates.

(Hint: take the graph of x* and translate it by the appropriate amounts horizontally and vertically.)
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Problem 4 (16 points)
Part 1 (8 points)

Let f(x) be a function. Give the precise, mathematical meaning of the statement
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Part 2 (8 points)
Give a complete proof, without appealing to theorems about continuity, that
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(Keep writing on the back of the page if you need more space.)



Problem 5 (16 points)
Part 1 (8 points)

Let ¢ be a real number, and let f be a function. Give the precise definition of what it means to say
“f is continuous at ¢”

(Hint: there are three conditions that must be met.)
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Part 2 (8 points)
Are there any discontinuities of the function
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(That is, can you find any ¢ where f is not continuous at ¢?) If so, are they removable discontinuities?

Explain your answer or thought process.
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Problem 6 (16 points)

In this problem, define the function f(x) = (x? — 7).

Part 1 (8 points)
Using the chain rule, compute the derivative of f.
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Part 2 (8 points) lox (x*- 7)

Find the equation of the tangent line to the graph of y = f(x) at 3, i.e., the tangent line that goes

through the point
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Problem 7 (16 points)

Part 1 (8 points)
Using implicit differentiation, find % where x?y? + 4xy = 12y.
d /.2 2 - d 2 2 a8y -
32 (XY* Tixg) = <o 1zy) (2xy%+ g) + (2 +4x-12)3t =0
2. —2xy*-Uy
dx

& ra,e
dx [X )" "("{X\( » -—;(UZV\ S

s _L/" sz‘/ +Yy -7

rie +
[’Zxx/l-o— xz.zv%\—k Y /'7’* X%>=l2§£

c haia eule

Part 2 (8 points)
Find the equation of the tangent line to the graph of
xzy2 +4xy = 12y

that goes through the point (2,1).
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Problem 8 (8 points)

Use derivatives to approximate the value of V16.1.

(Hint: you are being asked to approximate (16 + 0.1), where f(x) = +/x. You should start by finding
f(16) and f'(16).)
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Problem 9 (8 points)

Each edge of a cube is growing at a rate of 3 cm/sec. How quickly is the volume of the cube increasing
when the edges of the cube are exactly 12 cm long?

(Hint: The volume of a cube whose edges have length x is equal to x*.)
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