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]
(c) Use a midpoint sum with three subintervals of equal length indicated by the data in the table to approximate
the value of % JIOGC(t) dt. Using correct units, explain the meaning of %J.;C (t) dt in the context of the
problem. ‘
¢ . = )+ 2(18.8 3
'ﬁ‘SC&)M‘bzz(s'%)*zC” ) (18.8)
.o
- 1
= ;[ 2(53+ 1.2 ﬂ%.%)]
|
= 5 (303) oy
‘ Lt ™y rU“P’JJ'A as
= (0. Oum e S ot~ o ®
()
—L'SCL*)&{“ WiewmS -\-\A,_wa.ng#c‘.cumw w~
o

(d) The amount of coffee in the cup, in ounces, is modeled by B(t) =16 - 162”24, Using this model, find the
ate at which the amount of coffee in the cup is changing when # = 5. ‘

Do not write beyond this border.

B
-4t )
{ . —
R )= -\ee - o \pt i
' _ ~MG) |
B (S) = -lbe " (-.4)
- - %\ ( S \)
=2 .Ye au-u_s/,, . ot :
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A%
e 1
: ] L] LR} B
(minutes) 0 1 | 2 3| 4 5 6
C(z) '
0 {\53)| 8.8 |(11.2)| 12.8 | 13.8) 14.5
(ounces) CD

3. Hot water is dripping through a coffeemaker, filling a large cup with coffee. The amount of coffee in the cup at
time #, 0 < ¢ £ 6, is given by a differentiable function C, where ¢ is measured in minutes. Selected values of

C(t), measured in ounces, are given in the table above.

(a) Use the data in the table to approximate C(3.5). Show the computations that lead to your answer, and
indicate units of measure, . :

) = C(HY=Cy)
3.8y — =
c¢ 4-3
l . Lt~ o P
T |, ounces | - XS
%W\ ,t ] 'M
\¢
(b) Isthere atime ¢, 2 < ¢ < 4, at which C’(z) = 2 ? Justify your answer.
‘ : g el
. Mut? —_—
Clt) cont? yen, ble CCH daff clole o
5 . i .
mackes duanl oL o | i)
C/Lﬂ -
Cad=ccz) :WIZ.Z'&B. Lt .,_{,/'.u/
Yy-2 Y-2
= 4
z
= 2 ‘ + ]
. N2V 208 oM
S CCEY o cat v Oufpldale, thaves @ el <
>
, ) =Z. ; .
at whedh Cl%) | Lt w.l'“)‘\r(
::;:tah:ri:etﬂ_copygig? or reuse of] . . Continue problem 3 on page 15.
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(8,5)

il
U

Area=3

(5,-2)
Graph of f'

4. The figure above shows the graph of f, the derivative of a twice-differentiable function f, on the closed
interval 0 < x < 8. The graph of f” has horizontal tangent lines at x =1, x = 3, and x = 5. The areas of the
regions between the graph of f’ and the x-axis are labeled in the figure. The function f is defined for all real
numbers and satisfies f(8) = 4.

(a) Find all values of x on the open interval 0 < x < 8 for which the function f has a local minimum. Justify

your answer. Y m—gT\ar?o‘
€ hos vreli miae @ =6 bl |

- ) o vwl
f' Chamape Qrom ey o pos @ X260
w"’”j"w

“JoDpIoq ‘SIUI DUOASQ 211IM 10U OcT

o rel, A ov M.p‘\"s‘

(b) Determine the absolute minimum value of f on the closed interval 0 £ x < 8. Justify your answer.

feors Y+ 5 dx = 4w $5'0)dn . 55% .0

: "> ¥
= q_(z-(-b—‘a-f“l) H{b’ \{_—/OU)

ol
6= Hr Felerdn s yo @G d e
6 \¢
cy-( = -3 W
£C(8)= 4 \¢

GJOSV\;:ﬁ- Volaae 0 -'8
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(c) On what open intervals contained in 0 < x < 8 is the graph of f both concave down and increasing?
- Explain your reasoning. ¢ ¢ e %

(-]
§' dec
¢ une ~ €' >o o (0,4) V(6,8 ‘
€ comc.dovwn = €' dae  on (0,H U, 5) el
: ‘_‘7 - & 07
Vs
; C.an Clnt den~ ¥ e ow (OJ ) U(%”—\)
ble ¢ dec —d §' pas. M (0,0) v(3M4)
(d) The function g is defined by g(x) = (f(x))*. If F(3) = —2, find the slope of the line tangent to the graph
of g at x =3, ‘j'Ck)
! >. pt
g ()= (e " £ ,-.%“f"’. |
t T ' ’L(f‘(’ P
9'C3)= 3CED) " £ (D e

=3(-2) -4 \¢
= g0,

=S
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5. Consider the differential equation

% = y? (2x +2). Let y = f(x) be the particular solution to the differential

equation with initial condition f(0) = 1.

(2) Find lim M Show the work that leads to your answer.
x—0 S X
{J_‘;’;f(u)-bl _ -letzo
G~ 52 T ogno © usgdd
\aos“x L W‘ » ,«‘.‘
Lo g'o) | B0 | 3(zior2)
Cos X cesO |
\y(h/
= 2 \ot 4

(b) Use Euler’s method, starting at x = 0 with two steps of equal size, to approximate f (%) .

[ . -0 1
A\L- o D
2 U TS

A g dy 4
X 3 Pa¥ 3 5 Y + ARI
{ { A+Y, z-)
(0,-1) fu 2 79 WhEta
A \ '3 5 =l &8 =
(4,7%) I lg 32 At g
\ S
Y A
(%, R
| \ ¢
L\ o - —
'F( 1) 32 ) O’f‘q/‘jj
\¢*
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(c) Find y = f (x), the particular solution to the differential equation with initial condition f(0) = —1.

Sy At ‘j,‘*j's

dox ” o
S'de"ﬁ =SC'Ly +2) Oor lpt —Scporeie voreH
(d ‘A A — t«‘“!""’a""':t”‘ »
SW‘2M~ K‘L -(-‘Ly,’f'c \ -+
; T [
-f“” Lo e EARPPETE o
\ = C
t 1
3
\
. w¥ + Ly t)
N S
4 {
|
-'_'-5 = w2 + 2wt
- e -—'—-o—- - g
U™ ey |t~ Sele Cr i
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6. A function f has derivatives of all orders at x = 0. Let P,(x) denote the nth-degree Taylor polynomial
for f about x = 0.

(a) Itis known that f(0) = —4 and that Pl(%) = -3. Show that f'(0) =
P ()2 flo * ') (x-0)
P (x)7 § o) + €'Co) (x-0) Lot = P'()
Pex)=s -4 + €'Ce) (%)
v \
Plyy= -u* €3
-3 = =y <+ 1;_(‘(0)
| = 3 €'C0)

=0

2 = £ sk £

(®) 1tis known that f(0) = ~% and 1/(0) = % Find A(x).

\ A . " o 3
Py 0 feadt € a) + €8 fr TG0y

2 £Go)+ €100 + B2 « T2

3
= -2 : S
= g2k e P2k 12,3 S
3% (P g
Lok = %
oe e X Ler?™
\ 3 \ X - i
= -Yy+2x-3JX g
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(c) The function % has first derivative given by h'(x) = f(2x). Itis known that h(0) = 7. Find the
third-degree Taylor polynomial for 4 about x = 0.

- W . W 3
P-rg()k): W(oy + W (o) (v o) % Y-\T(l—.)(x"") * ""ET:“ (= o)

NG

h|(-") = ¢ (ZK)

W(od= F(2:9)
= pea W ,
e

O LR ACEO R | (/Jr‘:j;’
W (o)* £'Ce) "2 ‘\-‘O*‘.' ;’,f@“:
= 2 L \\Q)( ) ((j‘ku(‘rf/
|

h“‘(X): ZG‘.C?_,_)‘Z .
NOEEIROR

T = W W0+ WD (3 WG
v 3"
s 9 - 42, -8
7 '-!x+_ux"'+ 3’3x3

L]

on

ey

=Yy + 2x" - %ys
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