MATH 115 Midterm Exam I

DEPARTMENT OF MATHEMATICS

University of Michigan
/ October 9, 2002
NAME: P - - D NUMBER:
SIGNATURE:
INSTRUCTOR: SECTION NO:

General Instroctions: Do not open this exam until you are told to begin. The exam consists
of 11 questions on 9 pages (including this cover sheet). The exam is worth 100 points,

Please read the instructions for each individual exercise carefully. One of the skills being tested
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but also how you obtained it. Unless explicitly stated, no credit will be given for answers that do
not show how they were derived. If you use graphs or tables to obtain an answer, be certain to
provide an explanation (and & sketch of the graph, if that is the method) to make it clear how
you arrived at your solution. Use units where appropriate.

You are allowed two sides of & 3 by 5 eard of notes and are expected to use your calculator. No
other books or papers are allowed.

"PROBLEM | POINTS | SCORE |
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TOTAL | 100




Show work and explain your reasoning clearly. 2

1. (6 points) The table gives the values of a function J.
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2. (8 points) For the periodic function with the graph given below, determine:
(a) the period of the function; &
(b) the amplitude of the function; <
{c) & possible formula for the function. f(z) = _:?ri'.-::j]/??"/f )
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Show work and explain your reasoning clearly. 3

3. (4 points) The functions [ and g are defined for all real values of z, and g has an inverse.
Although f and g are defined for all real numbers z, we have listed only a partial table of

values.
i':'-al'-al-z -1 1 |33 4
(Jiz) |1 i
glz) [4 |2 (16| 0| A 162|335

The following table gives some of the values of g~' and the composition of g and f. Using
the data given in the above table, fill in the blanks in the table below. If there is not enough
information to determine the exact value, mark an X" in the box.

4. (9 points) You are given that & function [ has the properties that (1) = 2, j'(1) =3
and that the average rate of change of f on the interval from r=1tox =3 is =2,

(a) Sketch a possible graph of [ on the given axes. Be sure that your graph shows clearly
what is known about the vidues of f{1) and f(3).




Show work and explain your reasoning clearly. 4

5. (8 points) (a) Find a value of k so that the function

l=-1x, fr<3
ﬂ'}'{u-u, ifz>3
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(b) Is the function you found differentiable at = = 37 Explain why or why not,
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6. (12 points) Are the given statements true or false? Give an explanation for each answer,
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(b) If a function is not differentiable then it iz not continuous.
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(d) The inequality /T < 2log{z*) holds for large positive values of z (that is, as = = +00).
AL P x—=seo VX [for au, oasbir(ema
ﬁ?;g) 247 Suertide A ﬁ?}éﬁﬁm"‘
w;mzﬁfi} Zo A7 S :k-%ﬂ;.fl}??ﬁ
Ly (NP )



Show work and explain your reasoning clearly. 5

7. {11 points) Over a jump site (a level field) on a particular day, parachutists know that
the temperature T = f(h) in degrees Celsius is given (approximately) as & function of the
height A in meters above the ground. loterpret the following in practical terms, giving
units.

(a) f(1000) = 24
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(c) £(2000) = -.0044
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8. (4 points) Circle the answer that best describes the conditions on the first and second
derivatives of the function P, where P(t) is the price of gasoline at time t and the price is:

(a) rising “faster and faster”

e
( (¥) Fﬂ}uuﬂP'[t]:E (#) P'(t) > 0 and P*(t) <Oy

(i) P'(t) <0 and P"(t) > 0; (iv) P(t) <0and P"(t) <O;

(b) “close to bottoming out”
(8} F(¢) > 0 and P'(t) > 0; (i) F/(t) >0 and P'(t) <D,

@:Dﬂ P"{ﬂ_:;;\ (iv) P(t) <0and P'(t) <0;
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Show work and explain your reasoning clearly. 6

9. (12 points) (a) Give the formula that defines the derivative of a function f at & point a.
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(b) Using the definition of the derivative, write the formula for f'(1) if f(z) = (4 +z)*
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Show work and explain your reasoning clearly, T

10. (10 points) The figure below gives the graph of the derivative [' of a function f
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Graph of the dervative of 1 (not )

(a) On what interval(s) is [ increasing? - )[jﬁ_ |
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(¢) For what4alue of z (approximately) is f(z) the largest? Explain. e’ S e &
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(d) For what value of z (approximately) is /"(z) the largest? Explain.
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Show work and explain your reasoning clearly. B

11. (16 points) Janet rides her bicycle on a day trip (8 hours) along a straight north-south
road. Her distance s(t) in miles north of her home ¢ hours after her trip begins is given by
the following graph.

Janet's distance from homa

1
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(a) Which is larger? Janet's average velocity for the first four hours or her instantanecus

velocity two hours after the start of the trip? Explain.
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Explain why you know this. . ﬁt’;’é




Show work and explain your reasoning clearly. 9

Continuation of problem 11

(e) On the set of axes provided here, draw a graph of Janet's velocity. Be sure to label
relevant axes with appropriate units and select an appropriate numerical scale for them.
To belp you in sketching the graph, another copy of the graph of s(t) is included below the
axes where you should sketch your graph of Janet's velocity.
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