Math 180 F

FINAL EXAM

NAME

Monday, December 15
200 pts.
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Some basic function theory

1. (5 pts.) Define theomposition f o g of functions f and g.

2. (5 pts.) Define thinver se of a function f(x)

3. (5 pts.). Suppose f(x) = 2x - 4. Find the nseeof f.
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. Limitsand continuity

1. (5 pts.) Define formally what we mean when wetbat lim f(x) = L.

2. (10 pts.) How would you explaiim f (x) =L to an intelligent friend who has

not taken calculus? This is a (brief) essay qaesind your grade on this
problem will depend on both the clarity and comghetss (without going
overboard) of your response (no more than whabftthe rest of this page)
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3.

4.

(5 pts.) State thetermediate value theorem.

(10 pts.) We would like to approximate the squaot of 5 by solving the
equationx® —=5=0.

a. There is a solution between x=0 and x=4. Howsdbe intermediate
value theorem tell us this is so?

b. The method of bisection reduces the intervalhiich a solution is certain
to be found to a shorter interval in which the #ioluis guaranteed to be
found. In this case, we move from [0, 4] to anoih&erval. What is that
interval?
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1. Differentiation

1. (10 pts.) Let f(x) be a function. Formally aefithederivative f'(x,) at a
point X,.

2. (5 pts.) What is the geometrical interpretatba derivative

3, (5 pts.) Explain what a derivative is in ternfish@ rate of change of a given
guantity.
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4. (5 pts. each) Find the derivatives of the fwllg functions:

a. xX°=-5x*>+7x+ 47

b. (X°=5x*+7x+47)(x" +2x* —2x+5)

(x° =5x* + 7x+47)
(x” +2x* = 2x+5)

d. (X°>-5x*+7x+47)*
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Problem I11.4 continued

2
e. e

f. e (sin(@x + 3)+cosx))

V. Some applications of derivatives
1. (10 pts.)

a. What is a critical point?

b. Identify the critical points off (x) = 2x® -3x* -12x+ 30
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2 2

2. (10 pts.) Find the equation of the line tanderihe eIIipse% +% =1 at the
. 3 4 - . o
oint (—=,—=) (Please note that your answer is likely to ha}esradlcai/ﬁln it

point ( NG ﬁ) ( y y

- please leave it in that form.)
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3. (10 pts.) An open box is to be made from alieet 10" square by cutting out
squares of equal size on each corner and benditigeugides thus produced.
Express the volume as a function of x. See ther(gited) diagram

X 10 - 2X X
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4.

(10 pts.) (15 pts.) (From Strauss, Bradley, @mith Calculuy Suppose that

it costs usC(x) =éx2 + 4x + 200 dollars to manufacture and distributenits of

some commodity, and that we can sell each one fjoica of (49-x) dollars per
unit for a total revenue R(X)x{49- x dpllars for x units. Our profit is then P(x)

= R(x) - C(x). For what value of x will we obtatine largest profit?

Page 10



\Y, Integration

1. (5 pts.) What is partition of an interval? Define and give an example of a
partition of the interval [0,2] with three intergal Please look at the next two
problems (on the next page) as you will use yolutsm to this problem for

problems 2 - 4.

2. (5 pts.) What is theorm of a partition (of an interval)? Define and sdyawthe
norm of the partition you gave in problem 1 is.
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3. (5 pts.) Pick a series, of numbers with eacb, O[X,_;,X, ]

4 (10 pts.) What is a Riemann sum? Define, and givexample of a Riemann
sum using the functiorf (x) = x* and the partition you specified in problem 1.
You do not need to calculate the value of thisipaldr Riemann sum.

Page 12



5. (10 pts.) Define formaIMu f (x)dx

6. (10 pts.) Suppose that F(x) is definedx) = j%dt. Find F'(x) (the
1
derivative of F with respect to x. What importé&umction do you think that F(x0
might be?
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7.

6.

(5 pts. each) Solve the following integrationlgems. Partial credit for definite
integral problems would be to simply find an aatidative.

1
J'(x5 —-5x% + 7x+47)dx
0

cos)dx

ot—n Yy

(5 pts.) What is the average value of (x) = x* on the interval [0,2]?
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