—— .

< ’ —
.+ L (6 points) Evaluate the following limits, showing your work and/or explaining your answers.

! [ A
) tm ) L. = i 150
; (_—'3 4 | X2 Yy ox™

AT (Z*xS(iﬁ*ﬁ

4 't‘ b-“x fr-
X221 2y 2e%) “a.(n ]
~| 23Ky &)
e
& 1 20 T s e Yl
Z—00 T X ) x . }Q
| T
i o =0 Aro
e RN
X"ﬁ = < T 49’5’?";4’
2. (8 points) Compute the derivatives of the following functions.You need not simplify your

answers.

c) f (:z) = cos? (tan(x))

’F 3 = 2 695(’}&%& )C% 5"‘\ h”\(}cé\\gfﬁ fk
s 2 ¢ o *'am k% S HM‘;@\ Sec' xy]

d) f@)=@z™) — |\ (2 + \;\ ( xsmf‘mx)'
2 )= W) £ sullnlk)
by = O + CO.&(XS\V\/}:&%"S'WKE‘ <

TSl
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2. (12 total points) Find the following limits. In each case your answer should be either a

number, -+oo, —oo or DNE. Please show your work.

(a) (4po1nts) hm |?_;T = .éi; e ('E—"LB ('E*x&\’ - ‘H\q witf‘%!
| &£ -] 327 (s

For €42 |foal=-(k-2) o 5 |
\\/\('- 3 ol e (21‘"&_5

On NeTee =t = | — mq
DT fi kot S

Yy L U

.)c"j'l'— ),E-A(»

T W% A BTG

(b) (4points) lim (x—+/&2—10r) 2+ 1ax

WPy
= h‘" x"" (K - 05(;3 L= s \Y____‘
X= o ;
)
- %M lo « x G \;M

' T i Bl b S ™=\ 6x -
X'5 O x.g;. )‘.“’&O}Q > | A g + m;(__;:“w ot

I |6 T i
g S A R e i i i
WX":':}M ) "f"'\h.- %C e }-f'\“ua M?T:; E»
[

‘ 222 +3xlnx+2"% — el UHE

-~ (©) (4points) Tim_ N e _..>%fw | Lt
R e Inbd e
L Sr 2-&‘ %\V\( B + LM@ x‘.ﬂ mewfgmn s——

>

e




- aly

6. (18 Points)
Consider the function

g% =3 | Y

1) gr- T x3 - X “i)(. 3
(a) Find all vertical asymptotes or state that there are none. Justify your answer
with limit computations.
% = oy
’ s 3 S
° F v
\ = = + o9 | 7\
x=0" K
" i L
\\A—\ B - 3 of ~

(b) Find all horizontal asymptotes or state that there are none. Justify your answer
with limit computations.

« s . .
i Y T 7 R PG GRS TR R
X2F oo %%33 N X3t e X 3 =,

(c) Find all critical points (numbers) of f and determine whether each corresponds
to a local minimum, local maximum, or neither.

,’Q/(;c'\)':: i qX _-_( ""T"”i Q XL{
._é —“Xm-l* 3::@)
e U — -S-—Bj =




Wi Leiy

(d) Find all inflection points of f, and list the intervals on which f is concave up.

s

N

2

26
g

—

X

21y =2 =B

H

i

X
)
il
< 0
= s
( W

o
°x °s¢
o

‘pﬂ 1
r i - m\f@

miimscmimt
s S

N FL

\ﬁ 4,
Cf m} o) ond C\[@/ M}

P

*= (1]

Q.
i)
W
Z
vw
0
Gl

f(z). Include BOTH coordinates

(e) Carefully and clearly sketch the graph of y

of all points on the graph that correspond to critical points and inflection points.

43)

5

A
& 1 |
e e S LS 6 o, et
U " w
i = 2k et e SR SRR T L IR, et RO
e
. ARSI | B g e ST TR § g U ML (- ey et DMWY
mw o S TR R g Sl e
i |
N e s -
. i i
: 1 | X I :
e e
P i1
| .M,., s y
ol o
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8. (16 total points) Let f(x) be the function

f(x) = (2x+5)e~*/2)
(a) (2 points) Give the (x,y)-coordinates of all x- intercepts and y-intercepts of y = f (x).
(o — x=0 = y=H)=g

>
e xprf’:\,k -

Z Y=o = (1x+S)e O
—= . | - SEEPOL RN~

(b) (2 points) Find the following limits. %
i J}1_}11010)‘(x) —_ \"\w o x -i-;‘b ’ ff [\/\“ 2. " Q
X S e ‘ui) Xoee L, m
ii.

© (3 points) Find all intervals over which f (x) is increasing.

- %4 W Ty
/[XB ’L (’Lx—t—&' ﬁ

G
o

s )
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8. (continued) Recall that the function is f (x) = (2x+5)el~¥/2)
(d) (3 points) Find all intervals over which f(x) is concave down.

LY = -4 é%Q | +25)

,{:I/x) A 8"”

1 o0 L) et / A
Ot 41 L

(e) (6 points) Sketch the graph of y = f (x) using the grid below. Clearly label the (x,y) coordinates
of all critical points and all points of inflection.
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5. (12 total points) For time ¢ > 0 secdnds, a particle moves according to the parametric equations
x(t) =321 -9, y(t) =9 —8lns

(2) (6 points) Find the time ¢ at which the path of the particle in the xy-plane has a horizontal tangent.

_(_j_\'g“ Ly Cg‘j/dr 4

. A , il
- i ;"‘“"hmmmw“';" Bogo 6 @ ﬂ-&:‘ e CB
Ax Sxldk

(b) (6 points) At time = 1 second, the particle departs from the parametric curve and continues
along the tangent line to the curve at that point. The particle travels along this tangent line at
a constant speed, preserving the horizontal and vertical velocities from the moment it left the
parametric curve. How many seconds after leaving the curve will the particle cross the y-axis?

A U el e R =T
9 (0 = qup- s = 1

O’\)ﬁ : o\\,g W (\\ ot KT
Gt , SlyaGoy-t= S




.v-w~ 1.,--,A-(

5. (10 Points) Island Alpha is ten miles north and some distance east of Island Beta. A
ship is sailing west towards Island Beta at a speed of 2 miles per hour. The angle 8 is
measured between the two lines of sight from the ship to each island.

Sl (2) When the ship is 2 miles east (and 10 miles south) of Island Alpha, at what rate
e is 6 changing? ,

Alpha
" North
E West <— —> FEast -
10 miles ! |
' South
Bra® i3 T P miles/hour Fip
< -
il P
Lokt O Y |
Given: FE =2 wwTs S wpas a2
L ; Wb KN
%'GM 8 = % = = j’i‘m e )
: 36 \ gt A

st

ar = MGL__@% \o 44

l [

~(z§

= IHE)T e
\(w S | £ w' X
= BEE o TRk e

Wy

QO
4y

\
N
(N




3. (14 points) The lateral surface area of a cone of radius r and height h (that is, the
surface area excluding the base) is:

A =7rvVr? 4 h?

(a) Find a formula (in terms of r and h) for E’E for a cone w1th lateral surface area
A = 157 em?.

= |8 = .~ T

= O = | Ar- e ('2 o " 7-\‘\“3
\f e e 1 = ax —= ) ”Z*:‘i‘*‘l%:ﬁ
\,[ r )

= 0O = A T ~ -r*
8 T (rF*+h ).+ Zhﬁr'{'z"“\"'
e el el (2- e A Nt ‘zﬂ‘p”‘*\) %%
et L

2\&\%‘\ = Lk~ Z»L\q“” ,

(b) Evaluate the derivative of part (a) when r = 3 cm and h = 4 cm. i

%%\ e
EW=(vq (DMt T
) e Bk Pl
il =i Ty

(c) Suppose that the height of the cone decreases 0.1 cm (from 4. 0t0 3.9 cm). Use
differentials to approximate how much the radius must increase in order keep the
lateral surface area of the cone constant.

7‘%

\Y\ C.Nm_%( &\}aw*_’ C) Ojf 2‘5’! C’;X
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3. (12 total points) The following is the graph of the function f(x) with domain —8 < x < 12. The
vertical line x = 5 is an asymptote. Answer the following questions based on the graph. You do not
need to justify your answers on this problem.

B 3
X
gl S

o

mr Nl

: o o~ 5%
“Bf L7 8 -5 sd owg oy ol 0 | > 3 S 3 r8 ) 4 110 1P
2
3

(a) (2 points) List all intervals where the derivative f'(x) is mcreasmg

4/(7?‘) ‘\AC"(‘!JM} = ‘F““ i égvi“«p@ &= "P Conctave %J?

e

(%)

(b) (2 points) f'(—1) =

‘(: [{ - %ﬁ"ﬁ\@%ﬁ atr rz-i’ = %? ks %“:L‘—/E‘L\

(c) 2 pOlntS)wmwwm@ ,Q»A{) = MX ..!(.-L »gmmﬁ X = ’iw * m
rf = re 4= o

-4 x+4

a
(e) (2points) lim [0 % \Zf\ : ’(’f‘y\' J;//‘-i') o d%f” ﬁ}
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4. (12 points) You are standing on the beach when you notice a swimmer in distress. He is 30 feet from
shore. At the point on the shore nearest the swimmer there is a big beach umbrella (marked U in the
picture below). You are 40 feet down the beach from the umbrella. You want to run along the beach

to a point P, then jump into the water and swim in a straight line towards him. Your running speed is
10 feet/sec and your swimming speed is 5 feet/sec. :

What should the distance x between P and the umbrella U be if you want to minimize the time it takes
you to reach the swimmer?

Verify that your answer is a minumum.

MI'J j'\\ %é: fnw\&-—- " .. ................. i
i [ZUN DIST + SWH DIST. .......... SWIMMER
o L oy T e
) : 7 Lér‘( 301t
= e YOU C1 x U
. 2 30 foet
EACH
B RN e ety
e < X #20 =T
Y= {Q0 +x =
e
i Ity _..Lm _‘,, -J——‘ p— > et 0

—_ ey .
% ré’ffi‘@'\’?‘%

/

Pt 7o

£((Bow) 2 ANRISIH S i

4(46) = 0+ |0 %ec P\Q«S’th




1, (14 points) Find the height » and radius
/it of the cylinder of maximum volume that
can be inscribed in a cone of radius 20 cen-
timeters and height 60 centimeters. Make
sure you justify why the cylinder with the
dimensions you give has maximum possi-
ble volume.

. p——t— 20em — ———s.

M At TE  VoLume }( T Q@w\qs :
s : 8 ad o o 4 ~
e e T Eh | 3;@1
: : \
&";‘9
v
L

PP = ar e (6o -3
o et - I

S %‘/(V'} RS o ST v’”?w_ :i""“ 6
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