Math 115 Caleulus Exam 11
29 QOctober 1997

Department of Mathemalics
Universily of Michigan

M ame: Ionstrucior:

Signature: Section:

General instructions: Please read the instructions on sach lndividual problem carefully, and indicate
answers as directed. Use units wherever approptiate.

This test consists of 10 questions on 13 pages (including this cover sheet and 2 blank final page),
totalling 100 points. When the exam begins, please count all of the pages of the exam. make sure nowe of
them are missing, and write vour name oh eack page.
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NO PARTIAL CREDIT SECTION. {Problemns 1-%.) e explanation necessary; no nesd to show
woTk.

- {# points) The graph below decribes f{x) (NOT fiz)). At which of the marked values of = is

(a) fiz) greatest? mn‘;g%ﬁqﬂi: %r'%ﬁ‘ xX» C (:?[.ﬂ {b’}
{hy F(x) greatest? %’M
Ea S Beenliont ot

(&) f[w) preatest?

y=£(x)

/;; o~

2. (6 poings) Find the eguation of the tangent line to the curve y = 2re™ ' at the point (1,2}, Your answer
must be exact, and not just approximate, for vou to receive full credit.

Answer: i LA' = LR —2 ‘

xX=A\ e S
U=2xX.asa = J%_:__ %i\g_x),e,. T
A a_xfa,&

X
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3. (12 points) For each deseription of a function f(x), write the single letter corresponding to the graph
of the function described. Note that the horizontal and vertical scales of each graph may be different.

{a) D Fley<Oforec < 0; flr) > 0for 2 = 0.
{b:l B Flop=<0< f’l:D]-.
ol ¥ 0 = —1, F(0) =6,
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M ame:

4. (6 points] Find the equations of the horizontal asyinptotefs) and vertical asymptote(s) to the graph
2r

of the fupction y = {-ﬂm
z r—

Vertical (of the form » = X=1 3 A= —2 ‘
Horizontsl {of the form y = b} | %, T— 1

X . X‘_‘ - = \-g,-—* "3;"' —_ @
X= 4 =2 Y= Z-= o0

T S bocge = = -1:5 =2

5. {5 pointe) The Blast-Off Girls are deiving to see the Red Hor Sweet Potatoes in Detroit. They travel
east for 20 miles at an average velocity of 50 uides per hour and then travel another 25 miles east at an
average velocity of TG miles per hour. What is their average velocity for the whole trip? Round off your
answer to the nearest tenth of a mile per honr, and make sure you use the correct units.

Answer: II 6 O LA f ﬁ-\ »




Name: o

6. { points} At what point P on the curve y = /% does ihe tangenit line to the eurve have slope 37
Found off your answer to 2 decimal places.

P=( 4 T |
— Kgl‘i CL - = X
o= = ﬂ' = =

Jiﬁ,—z
&%

W

=

2

X = L
= Y= 4k = 3.
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SHORT ANSWER SECTION. (Problems 7-2.} Limited pariial credit may be pessible, and a (ew
sentences of explanalion may be required. In addition, yon may he asked ta state your final apswer m the
form of & complete sentence,

7. The musical gronp Mr. Largebeat is playing a free concert atn the West Fark Bandshell. Let f{d) be the
mumnber of people who will artend the concerl if Mr. Largebeat iz playing at a sonnd level of o decibels.

{a} [5 points) EXPLAIN what f/(85) = 10 means in practical terms, using no more than TWI sen-
tences. The numbers 85 and 10 should appear in your answer.

M%WMM
ko coki ok vo pode g dechal,

ik) (4 points} Suppose 105} = =8, Razed on this information, if Mr. Largebeat iz currently playing at
Lk decibels. and they want to increase their attendance, should they play slightly louder or slightly
softer? EXPLAIN your answer in no more than TWO sentences,

ok Tos hacilials Ma  conds ok
ot o cahe of 2 peepke hac Rl
Acasse. (s £ {jos) = —8 <<o).
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B. Let £{2) be a function described by the following rable.

T —402 [ 401 [ 400 | -309 [ —2.68 |
E(z) | 54076 [ 5.3065 | 5.3877 | 5.4789 | 52622

fa) (3 points) Kstimate &'(—43 as accurately as possible using the given data, NG EXPLANATION
NECESSARY. but show all your work, and reund off your final answer to 2 decimal places.

Wey) = Rls #)A— Rl-wd
2.0y =5 /QLIL“"#) o~ &IL*?B-"\“Q'F-:Q{IL"@-)

= S32M%9 - gﬁ.'ﬂdﬂ“qrf —_ —— + 8%

n-q'\

1 "L_
ooy 3 Al = RE “L'D‘)ﬁf‘ M _ g
(b} [T points] Let g(z) = —Z2sin(k(x)}). Estimate ¢'{—4) as zccurately as possible wsing tive given data.

NGO EXPLANATION NECESSARY . but show all your work, and round ofT your final answer to
2 decimal places.

g -4 +h) ~ a8

R
= —ao (A erR) r2sn(ki-)
" X

,«e\=.o'\ =5 %-*ka)ﬁ —~2 m(i‘l(ﬁ“ﬂ}"'m&%@)

aﬂl'\l

33(."%:) o=

— 2. FAn Lg.a"lsﬂ A A B Ls.z 3“\“1);
+ 03

= \.0%4
Chassuns c}‘(_—t,n.)ﬂ_-* \, &9
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9. This question has parts [a] and (b}, on two pages.

Muffy the Vampire-Hunting Calenlus Student i= making a graph of ¥(t}, the total number of vampires she
has slain since she moved to Aon Arhor, as a function of £, the number of months that she has tived in
Amn Arbar. The resulr is the dark selid curve shown below; the lighler solid line is the tangent lige to the
curve at (5. 4007

i 1 3 1 1 1 1 1
Vit 1 3 1 1 1 1 1
H 3 N | | | | | | 3
(mv&mplrcs) 1 | 1 1 1 1 t
B L A ey M o -aT-= -
g | | | 1 | |
| | | 1 | |
1 1 1 1 i | |
S ——r e - -
200 r | 1 | i |
: | 1 1 1 1 |
| | ] | 5 | |
| | 1 | E 1 |
L L e N i e
| | t | | |
| | t | | |
1 | 1 1 | 1 |
4 - - - d_ _ __L _-__1_ __ _L r _ I
1{}0 | | | | | |
1 1 1 | | |
| | | | | | |
| | | | | |
L e AT ---r - e e e
| | | | 1 1
1 | 1 1 L 1 1
1 | | | | 1
1 1 L | 1 I ] -
Z 4 & t (In months)

ia} (6 points) Caleulate V81 showing enouph work for us to lell how vou did your calenlation; and
EXPLAIN the practical meaning of the value of V/(3), using ne more than TWO complete sentences.
Make sure yon use the correcl nnits in your answer, and round off your final numerical answer io the
nearest luteger.

\/.LQ'): s/ﬂafz a%— L. = icr::;__

— 28 — V0T

i e —t— ——

=
{ cockiid. T PR | S
-’M-O-N*\g)
a ol a-%\,w s el .

{Prablem continued on next page.)
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. 17 (%]
ib) (9 points) Let Aty = o2 be the averape number of vampires Muffy has slain per month between

the time she moved to Ann Arbor and ¢ months later. Galculate the rate of chanpe of Alf) at £ = 6.

NO EXPLANATION neceasary, but show all your work, Stale your final ansser in the form of
a complete sentence, using the correct units, and reunding off your final numerical answer to the
nearest loteger.

AL = b v+~ E@ f ()

= WY ~ ()

——— ) bﬂ* -

Pt'(\ﬁ:) — v!(4) NS
(S

6 2
\ g0 2 6T U
_ lwﬂ —

a—
—

1 6T

—

D

I\

1

-
—

-
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EZZAY QUESTION
EXPLAIN your answers using complete sentences. Use graphs (labeled carefully and neatly), lables,
andfor formulas in your cxplanations if possible.
10, This question has parts (&), {b), and (¢}, on three pages.

Specdy Racer and her arch-rival Racer Yam enter the home stretch of the Ann Arbar 300 race completaly
even. Whei Speedy 15 550 feet [rom the finish §ine, traveling at a veiocity of 100 feet per second, she
activates her secret boosiers. Her velocity increases and contimes to isncrease unlil she crosses the finish
line 5 weronds later, winning the tace.

tums on boosters finish line

(2} {8 points) Lot 8(2) be the number of fest that Speedy has traveled botwoen the titne when she aclivates
her secret hoosters and t seconds later, On the axes below, draw a graph of s(t) for 0 < § < 3, making
sure to display all of the information given above, Remember lo label vour axes neatiy, clearly, and

with the correct units. I e ) - Q
£ km z ,.q,.g f‘bﬁ.m,ﬁa& ku o) Pt |

LS:,S'S‘n) A, 2”\*1—&. \ GO g.k'*w%
gD -
EEG v e o m o m e —
L 1 > [
|
tgo ~ / '
dq0 - i [
e i
% ;
Ao - / |
~ |
Ve - // :
|
4 ¢ 4 3 3 L -
\ 2 2 & & & b (s

(Problem continued on next page.)

—
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{t] {& peints) Ysing crly the information above, one can conclude that at § = 3 seconds after activating
her secrel boosters, Speedy Racer hias traveled

| ) |
at least ' 3 gy ;feet and at mosl RO i feet .

Fill in the blanks in with the hest answers which can be obtained by using only the given information.
ahd EXPLAIN yvour answers.

{Problern continued on nexs page.)
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{c) (6 points} When Speedy crosses the finksh line, could she be traveling at a velocity of $05 feet per
sacond? EXPLAIN your answer,

‘T!% e ta MM&\% 1o s /ﬁ:ym_
SN I N A m K A
L kilos = S 2.5 /Pc‘, Risen

e N T T

las .

»




