Fxam 2
Math 17A: sections AQ1-A06

Fall 2007

Name § OIWL/OKLS

ID number

Circle your section number — section time TA’s name
A0l 4:10 Colin
A0z 5:10 Tasia
A03 6:10  Sonny
A04 7:10 Tasia
AO5  7:10  Andy
A06 8:10 Tom

Directions

e Do not begin until instructed to do so.

¢ You may use pencils, pens, erasers, and calculators.

e Put away all books, notes, cell phones, or other electronic devices.

o Show all work for full credit.

e Keep your work as neat as possible. If we can’t read it, we won’t grade it.

® You must present your student ID when turning in your exam.

Point totals

problem 1 2 3 4 5 6 7

total

score /20 /10 /10 /10 /10 /15 /15

/90




1. (5 points each, total 20) Compute the derivative of the function with respect to the independent
variable. Do no simplify your answer.

(a) w(t) = t? cos(t)

k
(b) gla) = =
() y=vad +4x+7
(d) flz) =In(=z?+1)

(0 W)= LT cos(®) — tsin (1)

(b> 8[()0 — (Xzf-at K — Kx(2x)
(X’L‘FOQ)L

(C) )/ = (X3+L/x +7)yz~
Y= LR (3+4)

d) Foo= _|__~(zx)
X+




2. (a) (5 points) Find the equation of the line tangent to the curve y = \/Z at the point z = 100.
(b) (5 points) Use the tangent line to approximate v/103.

Slope_ E(fV_.- _l_"‘/?\
dx l)( _l/
at X =100 S¥ =1 (o) = L
d x 20
L\jl\,q, X=[00 \/::./9

(IQ) Use 61“@"[00 o*p fané,b/)f' Jine 7%/‘ X= /0%
y = 1’.5 (103 =100) + 10

>/=£5+/o

—~ 263
Y= 20

Viey = 203 = 10,15
20




3. (a) (5 points) For the function given below, identify where the function is increasing and decreasing.
The constants a and b are both positive.

g(x) = b:ce“”g, x>0

(b) (5 points) What is the maximum value of g?

(OQ) o find ohere g & increasing + decreasiag, we find where
the denivative /s posi fie- M—jm‘w’e—-

9ty = b ™ v bx €™ (-ary)
gl(x) = béax | - Z.O\Xz)

3,(30 =0 when [— 2ax =0

Sf(ll(»e_ O/qu,iq s X=z20 fhe o/\§/ ,o/a.c.(, n The- a/omarr) where .
9=o is xX= [1’

~— .

20
whaen Osx</g: ) 9/(x)>0 (8-3. ‘3’(°>=Aé‘u>o)
Whe x>[E, 9to<o t{%" vy larse 7‘)

| =20 < O
g is inereasing O<s x< /z":?\
is ol ; X > [17
S c@slrlﬁ =
(b) The mox is at X= /2-;.\" ,
a(z=) - be

9<J12;7>= szIo:le- T

-
The. max value of 9 1S 561.
\/zox:




4. (10 points) Suppose you measure the volume of a sphere within an accuracy of 5% and use this value
to compute the radius. How accurate is the radius that you compute? For a sphere of radius r, the
surface area is A = 47r? and the volume is V = 47r%/3,

Given A\_/_:0.0S" &+ want fo Find A
VvV r

AV= NV ac = Ypepa

dividle ‘H\Muj}, b}’ V

A-_V. = Lfﬂ'/:LAI‘: L/WPZAI\ ~ I0F
vV V Lﬁff —;:'

3

<

—
-

FY3N E(o.o.s“) & G067

Thee error in the Padius is [ 679,




5. (10 points) Oil from a ruptured tanker spreads in a circular pattern. If the radius of the circle increases
at a constant rate of 1.5 feet per second, how fast is the area covered by oil increasing after 30 minutes

from the beginning of the spill?
— 2L
A= mr

given dr o )5 g n king For dA
aF e aalw&a/t./ao/\\? ~ clj—

Need fo Eind 1 1g ot +me. 30 min,

7S
Conptrt fime. info Sec. So that fime un'fs Gre. the Same.

30 min = 30-60s = 19005

e&C&“SQ— ris incn.'aiigj at a Constant late_
when 228 1=/500<
F= .S f, 1800s = 2700 F+
S

dA _
Z?_.Z’Ir(zmow)(l ) = gloon ¢+ ~ 25 4 FR
s

[he e 1S lnGMuSlj at a rate of €00 Ff— o
285,44¢.9 4:+2




6. (5 points each, total 15) Below you are given diagrams that show the sign of the first and second
derivative for some function f(z) where the domain of f is all real numbers. The points marked are
where the respective derivative is zero or undefined.

< - i 3 I ;f”
<+ T T T T -

-2 0 1 2

(a) Identify the locations of local mins and local maxs?
(b) What are the z values of the inflection points?

(c) Sketch a possible graph of the function.

(G\) fo(.o\l Mox ot X=-|

8 L) min af x=12

(b) infleckion poinfs at X=-) ¢ x =0 « x=]

1 . 1 \‘ /)(

>
-3 -2 - ! 3

v

/\/07"&.‘ ycM Could aSSume. that +he Ffunckon is discottinuons
ot X=| ¥ x=2_, ITF so, +s c_han}e‘s yourr ansuers
N parts @ + (b)),
it is oAfereqtiable ot these . points,




7. (5 points each, total 15) This question is about the meaning of a derivative. The formal definition of

the derivative of a function f(z) is f/(x) = Fllin}) ﬂx—+h}3;f—@ if the limit exists.

(a) What is the meaning of the the derivative of a function f(z) evaluated at a point 27 (i.e. What
does it tell you about the function?)

(b) How does m—i—]%—ﬂ relate to your answer in part (a)?

(c) Why does taking this limit as h goes to zero of the expression in part (b) give the derivative?

(N The dervative. s the Slope. of the tangent line,

oR
The. denivabve is the instantancous rute of Chenge
of the function,

N -
( ) F(x“\z Fx) is The Slope. of o Secant line.,

oR
“F(X""A)I;'F(X) S Fhe G\V‘ef‘ogﬂa /}J\{C of- CAq/l}(,,

(C.) Rs hso the two poinfs on The. Curve ﬁ\ro‘ﬁk Lohich
the Se.YCatmL line. passes Come. fo}zﬁ,@. 7T4e.
Secent line approcches the ﬁmjmf lire.

€

The_ interval OVS Which Fhe Avercg e
IS faken 9oty Smoller & S/na,//e.o

aned the o rake. of change

Apploaches the. [aSkuntaneous Ihie of

C_/\an,e,,




