3 points

3 points

3 points

3 points

Part 2: These will be graded only if you have passed part 1. Name:

13. Find an antiderivative (that is, a function whose derivative is the given function) for each

of the following functions:
(@) f(z) = 2z% — 622 + 8z + €2

/ . 2
258+ +Ex
C

| g
7 X
(a)
(b) g(z) = e** + sin(3z)
22X i —
Lo e teos(3x) +C
,_Z‘@ = (S ( )
(b)
(© h(z) =5vT >
5 ¥ zlalxl +C
5 X
(c)
d)y kiz) = -
S ckt"(‘/éc?ﬁx o
(d)
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Part 2: These will be graded only if you have passed part 1. Name:

12 points | 14. A company plans to build a pipeline from its drilling station, which is located in the ocean

2 miles south from a straight shoreline running east-west, to a pumping station which is
located 6 miles east from the point on the shore directly opposite the drilling station. The
pipeline will cost $600/mile to run under the water and $200/mile to run under the land.
Where should the pipeline intersect the shore to be built for the minimum cost?

e eh OCE FRLOM—
EX - BE THE DAV
- | BD/\J cdelE DRECTLY 6PPOSUE

THE '?OIMT - : . HERE
’i‘\’r(:z wr DRILLI P sTinew T W

A &-X
©THE TDISTAULE oL LAUD (S

S50 TOTAL Cost  OfF PIPELIVE IS

QJ()()':. 4}00 ‘s Hix* A4 "Z,DO(G: >
CRIMICAL poIRTS? /, s = mz
F rein W cd=o IF
C) (X) - (OOO # aF = 200 o o Ll,.'.;(
e X"

| J - ‘\_—' gx :—

=13 1o pagvAur Ccem. PO ya X =5
mp), s C '(x) «o For X i?,;_ ‘

al(x) >0 FOR SAER J\F
SHouD T Stoef Uz M)
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Part 2: These will be graded only if you have passed part 1. Name:

8 points| 15. (a) For the curve given by z* — 3y* = 42%y® — 6, find dy/dx whenz = land y = 1.

BY MPuciT DIFF

. , 3 22 !
3 (= +\2
B _\233 285 XY 9
Lt
Arc))/ _[»-;8 ‘l-lei
B- YA "
: (
-G = 243
-5 =u/
ZH
5 points (b) Use your answer to the previous part to estimate the y-value of a point on the curve
withz = 1.2.

TANEOT URE AT (L 15

b;: ([ €~ % (‘X '—0

B ¥= WL = -%:) WE HAVE

R S
b’\ zq‘(“;;’> =7 =%
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Part 2: These will be graded only if you have passed part 1. Name:

16. Consider the function f(z) = 4z° + 5z* — 402°.

4 points (a) Find the z-values of all critical points of f(z)

ﬁi(x): 20xY + 2053 - (20x? = 20%*( Wy —b)
20%® (x +3)(%—2)
50 THens r2E cgiliCHhHc FoydTs LOHeE2J

20X (x+3Y x=2) =0
77"%7‘ /S

X=0, X=3 AuD X=_2

i

4 points (b) State the largest interval on Wthh f(z) is decreasing.

D % F X< =2, pley= (+X-X-) >o

So  INCREASIASTE,
N\ () Xe) U‘)(~)(+) L B Pl <O
PG \F O<)<Li £'(x) <L

(¢ Z&X p LX) >0

L1 DEcREASNG For -2 x <L L

4 points (c) Give the z-values at which the absolute maximimum and absolute minimum values

of f occur when —1 <z < 3. .
JUST cuecck EWDPOINTS £ CrMChc POIAR.

{I‘(«O = ~4 +5+40 = 4| ( lqm%of%iu :!%%inﬂ)
£ (o) = B .

B3 =D <O -

So ARSs MAXx AT x = —|

Ags i) AT X =3,
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12 points

Part 2: These will be graded only if you have passed part 1. Name:

17. Sand is falling from a chute at the rate of 144ft* per minute, and is forming a conical pile
whose diameter is always three times its height. Find the rate at which the height of the
pile is growing when the pile is 1 foot high. You might find it useful to know that the
volume of a cone of radius r and height h is 77°h/3, its surface area is 77 (r + V72 + h?),
or that ice cream cone was invented in 1896 by Italo Marchiony. Or maybe not.

i
?

T h Be THE Heiqur oF
THE ?«u{} SO "D(/WETBL:B[/\
(awo r = 3h/2)

SAUVD 1S BEPYNG ADDEN

S(AOCE THCT .
AT (44 “%mx dv _
JE " 1M

WE AT d%ﬂ s b=

V=meth/s = w(#)E) - T
i d\/ - 2 {
B \ ah
at qg bt
whens b =1, we H4 vVE \
- 9w Al
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50 728 _ é_\’_‘_
O dE
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—
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Name:

62:13_1

18. Let R(z) = —

8 points (a) Find a value k so that if we define R(0) = k, the resulting function is continuous.

Fully justify your answer. Lol Lo ,
~ ——*-c0 g bAT A
ootz THAT R©) = F5 550 |
C oNT7 NOOVS FoUe0. 5 -
' % o
VO L HOPTALS (ouwee T 15 % ), WE

BOT . 5
| K- 27 . Z
Cee m &7 = K.'M L
\ X20 X X 70
- Lz
Sp LET Re) = T, A

| - (& -G %*0
R(X)s % 2/ KspD

(S COVTMIDOVS .

5 points (b) Is the function in the previous part differentiable at all values of z? Fully justify your

answer.
AD THE DENOMIOATIONZ (5 WMo 2eR0, 5P
T 1S TDIFFEREVTIABLE .
T° Ger Ri(c) we teox AT
’ 87_k I 2
L, lim Rk —R® _ l/M -
[R(©)= 1> W W>o W L'
2
Ph_po2h meeme 28 -2
= lim —= - h/% 2T\
- b - ¥
W20
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