3 points

3 points

3 points

3 points

= 20T ews

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(x) = 32> — 622 + x + €2

//\-\
Zxﬁt— 2x° #5X HEx+C
Ll,_

& A WIMBER Bawaew?&é’)

( ReMEMBEL e’ @

Iy
= (24x) i _
\ 'B/
03 2
— (24X + C
AvTiDERIV 12 [ é( )
(b)
. 5} |
SRR IS
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Part 2: These will be graded only if you have passed part 1. Name:

12 points | 14. The strength of a rectangular beam of a given length is pro-

portional to the width times the square of the height of a cross- /_\
section, that is, A
S=w-h? A
where S is the strength (in some appropriate units), w is the O\/I : W
width, and h is the height. K ,f o
Find the dimensionsof the strongest beam that can pe cut out iy
of a log which has a circular cross-section with a(9")diame- Pl e 47
ter (that is, the cross-section of the beam is a rectangle with a <
diagonal of 9”). <>
w- W “
WALT TO  MAxI M ZE )
2 \,\2:8\ <AMD O<w<cl\
Bor w™ W
2
2 __ — .
so Wr=8l-w
S LD3
SREVCTH 1S Qn)= W (%\"0 > = CI\*)
! =0 I
ceT. PT, wued O (DO,
I —3w> =C
2
50 s\ = 3w _ a3
7= wt | W7o
- )
= ls MAX, SMCE + 33 NV
V) 3 J 3
CAVGE

5((( w} - “‘QLD) SH@>40 o

2
So cpuT, PT 'S WMAX.
WALT ~DIMEVS S,

> - _ a6
0 1y = fpiblss = U5Y:
‘} BEAM sdouD - BE W IIH 3z BY “Elcfm-g'&;' /

(about 5.2" wide by 7.3" tall )
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4 points

4 points

4 points

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

16. Consider the function f(z) = 3z — 2z.

(a) Find the z-values of all critical points of f(z)
{ '/3
T )= 27 -2
' xy=0 & ><F’/5:\ so x=I > A CGRIT PolT
J
Bor K150,
POy DNE AT X=D.
o x=|
a TS ARE X'—DJ X ’
(b) State the largest interval on which f(z) is increasing. o |
SIMCE THE CRITICAL TOoIOTS  ARE o J
MustT cHEUL cuBE RooT OF
l — — NVEY 1S NEG
. ECREASING
X<O =+ FT)<Lo D (,zememgeu
: ‘ FoR cxx < |
o) ) CREASINIG .
o<x L1 . F(x)> o
(< x : Ql(x)40 } DT CREAS I, |
INTERVAL OF [(MNCREASE (O
(c) Give the z-values at which the absolute maximimum and absolute minimum values
of f occur when —1 < z < 3.
(You might find it helpful to know that 27 ~ 1.59, 33 ~ 2.08, and 45 ~ 2.52.)
MUST CHeck AT x=- X=0, x=l x=3.
Q(——\} = ,_?]'l'g.f 5’<\/ MAX
' o ks
— pRAPH PO
—-F (o) O f————  MIN G Llee
£(n = 32=| \
2/
. 62 O o 2Y
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Part 2: These will be graded only if you have passed part 1. Name:

17. Jimi Chiu makes “designer” shoes' that he sells at $150 a pair. He knows that the number
of pairs of shoes he sells is a function of the price he charges; let’s denote this by N(p),
where p is the price per pair. Market research tells him that N’ (150) is about —10; that is,
if he raises the price by one dollar, he should expect to sell 10 fewer pairs. The amount of
revenue R(p) he makes at a given price will be given by R(p) = p- N(p).

7 points (a) If he typically sells 2000 pairs of shoes at $150 each, what is R'(150)?

R = p N —se R'G)= N(p) * p-l\l'@.
LT CELLING 2000 PARs AT HISO SACk  mEROS
N (1s6) = 2000

R/(ISD)‘—‘ 2000 4+ (lﬁ‘O)(—toB = 2000 —|§50O0O
= SO

5 points (b) Use your answer above to estimate his revenue if he raises the price to $160 per pair

(that is, estimate R(160)). Should he raise the price?
APPROXIMATING R BY THE TANGELT LINE G (UES

- (R(l(o()} ~ Rlso) + Rl(tso\ +(10)
= (2000)(150) + @‘oo\( 10 ;

1)

300 (o B

BY BAaismg  Hi1s  PRice $\O/FAHL, (=3
SHOOLD  mpke S?‘5,000 MORE (VD REVEDOE,

SO y(%,

'No relation to Jimmy Choo shoes, unless you don’t look very closely. Mr. Chiu is also fond of Rollexx
watches.
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18. Consider the function l4x>
1+x2 <0
Q(z) = 5 . .
1+ z*sin(10/z) otherwise

with the graph shown at right. g

6 points (a) Show that Q(z) is continuous at every value of z.

For X <0, ((x)=1+X* wud 5 CodTIRO0% SO (1o A Poryo,
For. x>0, BN = (+x25m§) | Aso cownmuous Foe pu x#o,
WE Juosr weep 1o cHerk. TiHAr

O = lM ch) wore (D(b) =] ¥0 =

" lim =\,
X0 @(x& Lim (165 X 70 o 5”\(&)

X 25
o\ OEELE N L \m
e - o)1

/]
\ X2< \+ x’sur\(ﬁ) < 14X
so

\lﬂ\(\ K)

svce O (o) = 5‘(‘;‘:‘) Ol = l) OGNt

ConTINUO,

6 points (b) 1s Q(z) differentiable at z = 0? If so, what is Q'(0)? If not, why not?

MOST  LvSe DEC. 6F DEyuATIUE

. " @(ofh) Qo)
Q () = \‘51\79[ W 251:4(’[[% )
R S = WA

(l/\/\
DY SOUEERE Trm oA WKO!
—W £ hom '—5
50 s \
sn (%) S o W
l\l,l\\%b( \«\3 \\N \A ( W70
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