Name: SOlU’l’iUﬂS

Instructor: = i
Circle one: MWF 10 MWF11

MATHEMATICS Xa

First Examination
November 2, 1994

Problems # 1 - 3 are short answer: answers requiré no explanation. In problems # 4 - 11 you must show
all your work on the exam paper and explain your reasoning clearly. Litle credit will be given for

unsubstantiated answers.

You can freely usc the result that if f (x) = axZ + bx + ¢ then £ '(x) = 2ax + b,

Please think clearly and do well!
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1. { 6 points) For each of the functions graphed in (a) - (c), determine which of the gmphs
could be the graph of its derivative.
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To each of the three functions below, maich the appropriate graph (A - D jof f,

i} !{x1=a'x+b

corresponds 1o graph
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corresponds (o graph | )
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it} f(x) = ah®
Ix

i) fxy=-a""+1
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2. ( 6 points) Let a be a number greater than | and b be a number between 0 and 1 : a»1; O<bel.




3, ( 10 points) Below is a graph of £' ( NOT of F 1)

)

Circle the correct answer.
a) Choose the point listed at which [(x) 15 least: x| %p X3 X4 Xg Xg Xy Xy f;%
b) Choose the point listed at which f(x) is greatest x; x5 [X3)%4 x5 Xg X7 Xg Xg
¢) Choose the point lisied at which £ '(x) is least: x; x 1:; ':24 xg Xg X7 (Xg) %9
d) Choose the point listed at which ['(x) is greatest: %y (%5 Yxq x4 x5 15 X7 xg xg
&) Oiver whart interval(s) 1s the graph of { decreasing and concave down? Lx3 Yg




4 {11 painis ) The comic strip shown below says that recently Garfield has "slowed [his] weight gain
o a crawl.” Assume this means thal over the past ten days { time t=0 0t = 10} his weight has
been mereasing at @ decreasing rate. Suppose that at 1= 0 Garfield's weight was 25 pounds and by 1

= 10 he tipped the scales at 30 pounds. Agsume that at ¢ = 0 he was gaining weight at an
instantaneous rate of 1.5 pounds per day.

GARFIELD by Jim Davis

a) Om the axes provided, skeich & graph of wit), Garfield's weight plotted against time (¢ in days).
Label any pomis and siopes you know,
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b) What was the average rate of change of Garfield’s weight over the interval [0,101?
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c¢) Find an upper bound and a lower bound for Garfield's weight a1 1 = 4, Your upper and lower

bounds should differ by no more than two pounds. Explain clearly how you know that Garfield's
weight at 1 = 3 is less than your upper bound and greater than your lower bound.
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d) Assuming thal Garfield continues to gain weight at a decreasing rate.is il possible that hus weight will
always remain below 35 pounds? [s it possible that his weight will surpase 35 pounds? Please explain
your answer using a sketch.
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5. ( 10 points ) The following 15 a graph of a trip, with our usual conventions. The benchmark time 15
noon and the benchmark location is Oklahoma City. We are on Route 66. East of Oklahoma Cily is
denoted by a posiuve distance, west of Oklahoma City by a negative. Velocity is positive when we
are travelling from west Lo east.

a) Sketch a graph of velocity versus ime. We'll refer 1o this graph as graph A.
u'-!lutl'l-u'.

1-%
b) Sketch a graph of speed versus time. We'll refer 10 this graph as graph B.
apead

]

¢) II disiance = d = £(1), then
i) Graph A is the graph of
a)ly =11 pyy=£"(th c} y=I1f%0 |
ii) Graph B is the graph of

a) vy =110 b)y=0"011L0 @y:lfrl:l]ll
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6. { B poinis) The graph below indicates the salary scheme ar Company A for a certain job.
a) In words, tell a story about the job associated with the graph below. Whal is the significance
of the bend in the graph? Taterpred the S intercept and both of the slopey,
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b) The pay scheme al company B for the analogous job is as follows: workers get paid S80 per
week plus and additional 510 for each item sold. How many items must a worker sell over the
course of a week in order (o have the job ai Company B 10 be wo her advantage? ( Since this
question is given in words, please use words in giving your answer, )
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by step manner.
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7. ( 10 points) Using the limit definition of derivative, find £ '(3) if {(x) =4 .
-5
The answer 15 -5/4. We wani you (o state the limit definition and work through it

slowly in a siep




(=- 3F if x<3
8. {9 poinis) Let fix) = Ix4+b ifx>3 where b is the number such that the limit as x -> 3 of

f(x) exists.
a) Find b.

‘EJ\' -[‘."‘,f\.', (’:&-5}2 r '{j_ﬂ (X) = ,, ‘?("-’ID
F3yz@=1(3)= T4+b 50 =]

b) i) What is f '(6)?

((6) 5(6Y=3

i) What is [ {0)?

tlo)=1,"(0)= X" =""

c) What is £ " (3)7 Please explain your answer clearly and precisely.

U3) INE. £(3)= 0, §,°(3)=3  So the limit

!1M "*tﬁ\* F(x) LL*MH X*B 5 Ji“‘fif"fm\r iof [’\
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g""mwu;s 0 fom the right or from fhe left.

So {he [t and thus the dtrivative, Joes ot exist., |
(¢t x=3, wesre af o Corner)




9. (10 points} A size of a herd of hyenas grows at a rate of 20% every 4 years, Let H; denote the

number of hyenas loday.

a) If 1 denotes the number of years from wday, writz a function H{t) that tells us the

size of the herd | years from today.

)= e (1.2) thy

b} Which of the following statements is true? How do you know?
i) The herd grows at a rate of 5% per year.
ii) The herd grows at a rmte of more than 5% per year.
iit} The herd grows at a mate of less than 5% per year.

: . a\t |
[U‘I“"" ;{}ff = H(‘ll ( :f x- ) ﬂ-:- ;,.}?,_r-_r\ { = ! S
0o (1.09)

so Liil)is true

¢} By what percent does the herd size increase every month?

[1.1\.”'% = [.L003% sp A
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10. ( 10 points) f(x} = x*, The graph of y = ({x) is given.
a} Label the x and v coardinates of the pomnis on the graph with x coordinates 2, 2 + h, and 2 - h,

(3,37)

b} Approximate [ '(2) by uging secant lines. Please give hoth an upper and a lower bound for
f'{2). These upper and lower bounds should differ by no more than 1/10.
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11. { 10 points } [ work an h hour day. 1/x of my ume is spent on the road. The remainder is spent in
consul@mtion. I recieve A S/hour us a consuliant, 1 receive no money when I'm on the road. In fact, cach
day 1 pay § G in gas and tolls and | esumate that each day cosiz C cents in wear and tear on the car. | have

no other expenses, What 15 my daily profii?

Note: if x = 5, [ spend 1/5 of my work day on the road and the rest of my work day is spent in consultation.

In order o get full credit for your answer you must have words on this page, Your work must be well-

orgamzed and lad oul
profit = revenue - (ost
f

= hn‘x—) A - (G- L




