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L. Let R be the shaded region in the first quadrant enclosed by the y-axis and the graphs of y =1 - x> and
P

y= sin]xz), as shown in the figure above. £
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(a) Find the area of R. 0.765
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(b) A horizontal line, y = k, is drawn through the point where the graphs of y = 1 — x> and y = sin(xz)

intersect. Find k and determine whether this line divides R into two regions of equal area. Show the work

that leads to your conclusion. T —k=0.552
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(c) Find the volume of the solid generated when R is revolved about the line y = ~3.

Vol = S((ayd%) - ( :_-e\hé) >é‘x ®©
Q163 o
Voo = T 2 ;’\(l-é--s)l - (s~0M--3) ]o\éo

USSR > gty ey

(P*:Ww-—r

Unauthorized copying or reuse of GO ON TO THE NEXT PAGE.

any part of this page is illegal. -5-

*I3DIOA SIU1 DUOADA 21LIM 10U OrT



L0 not wrine o *na wnis poracr.

2 2 2 2 22 2 2 2 2

2. The penguin population on an island is modeled by a differentiable function P of time ¢, where P(t) is the
number of penguins and ¢ is measured in years, for 0 < ¢ < 40. There are 100,000 penguins on the island

1Y attime ¢ = 0. The birth rate for the penguins on the island is modeled by
e ~
< 23] Sartrdox o B(r) = 1000¢*% penguins per year
and the death rate for the penguins on the island is modeled by
(Y dauivet = D(r) = 250e*! penguins per year.
(a) What is the rate of change of the penguin population on the island at time ¢ = 0?
PO S ool born - o o

P'(o) = BCs) — D(9)
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(b) To the nearest whole number, what is the penguin population on the island at time ¢ = 407

” e wad

P(uo) = log oo + J(BM) - D)) &t
S, SEwe= gt Unie
= |33,°S7'$6G5 \a Vot o c'M‘""&'“A

2 |33‘05'8 WW \e-q 1 oy’

Plus) &L\I&J - S(V-.A..bevv\ = \“O*-‘L"") i

any part of this page is illegal. -6-

Unauthorized copying or reuse of Continue problem 2 on page 7.

"I3DIOA ST DUOAIQ TIM 10U OrT



LJO NOL WILLlE 7 9Na LIS DOraer.

2 2 2 Z 2 Z 2 2 2 2

(c) To the nearest whole number, what is the average rate of changc of the penguin population on the island for

0<1t<40? P'cys PB)-Plo)

o ~o.

B 3‘.".\?4 . Puo) - P(o)
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(d) To the nearest whole number, find the absolute minimum penguin population and the absolute maximum
ibsolute minmum peng nun
penguin population on the island for 0 < ¢z < 40. Show the analysis that leads to your answers.

fw= BA) - DEH)=>2C = lgt: BYdY-DWH)= e
B =2 DD
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Plo) = 160,000

PCua) & 132058

24,657
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3. The twice-differentiable function W models the volume of water in a reservoir at time ¢, where W(¢) is

measured in gigaliters (GL) and ¢ is measured in days. The table above gives values of W’(z) sampled at
various times during the time interval 0 < ¢ < 30 days. At time ¢ = 30, the reservoir contains 125 gigaliters

of water.
,' 01—\5\9 \N-CX-"‘V")
(a) Use the tangent line approximation to W at time ¢ = 30 to predict the volume of water W(z), in gigaliters,

in the reservoir at time ¢ = 32. Show the computations that lead to your answer.
W= w,® wWwt-+%)

W(32) = W(306) = W'(30) (32~ 30

w(3) - 125 = ©.5(32-20)

w(z2) = ©0.5(32-30 % 125

126 32.3.1;.«\--0 Lt onguoas

left Riemann sum, Wiih__t_l:lg__ three subintervals indicated by the data in the table, to approximate

30

( J W’(t) dr.)Use this approximation to estimate the volume of water W(z), in gigaliters, in the reservoir at

\“---.9, N e E——

C time ¢ = 0. Show the computations that lead to your answer. S weaed w( )
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s, W(e) = W(3e) - f w' &) At
o

J
. W
= s - 22.4 \pt: &
= 102.6 glqaliters
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(c) Explain why there must be at least one time ¢, other than ¢ = 10, such that W’(¢) = 0.7 GL/day.

N'lﬂd;-#‘m —-’.'.Jw' o cont baunsio

W'ty = .0
i E 01 w btn Loa O.5

w'(x)=> os
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(d) The equation A = 0.3 w2/3 gives the relationship between the area A, in square kilometers, of the surface
of the reservoir, and the volume of water W(r), in gigaliters, in the reservoir. Find the instantaneous rate of

change of A, in square kilometers per day, with respect to ¢ when ¢ = 30 days. \l: X
a -
t:39
s i
A= 0.3W
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4. Let f be the function given by f(x) = (x2 -2x - 1) e”.

(a) Find ILm f(x) and grzl f(x).

Jim f) =00
\gt * orsu®
lim fx)=_ O

(b) Find the intervals on which f is increasing. Show the analysis that leads to your answer.
Ge'tro
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(c) Find the intervals on which the graph of f is concave down. Show the analysis that leads to your answer.

O¢'"<ea
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e" ( x"*lx-S)
e"(x*B)O‘“)r\{-“ + .+
I wedre weine ate o }
v+ VA | Wwv

\gt*"
\gb* et

—

£ L Comcowe dsn o -3,V ble £'<¢0 on (=3, 1)

Unauthorized copying or reuse of GO ON TO THE NEXT PAGE.

any part of this page is illegal. -17-

“IODI0A STU1 DUOADQA 1TIM 10U OrT



DO NOtL WILE DEYyOona s poraer.

> '8 5 3 5 & 5 8 5 8

NO

CALCULATOR ALLOWED

Graph of f

5. The graph of the continuous function f, consisting of three line segments and a semicircle, is shown above.

Let g be the function given by g(x)

(a) Find g(-6) and g(3).

= J_AZ f(t) dr.

-t 3 -
gC-6) = § fLds 3(3)= 75-{-(&) J
=2 - PrsomSy &
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(b) Find g’(0).
"(x)= e (‘c("(*)dl'
Q ERI= e
9'tw = §x) .
Wt 9 (e

s‘(p) s fCa
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(c) Find all values of x on the open interval —6 < x < 3 for which the graph of ¢ has a horizontal tangent.

Determine whether g has a local maximum, a local minimum, or neither at each of these values. Justify
your answers,

P

-l

(d) Find all values of x on the open interval —6 < x < 3 for which the graph of g has a point of inflection.
Explain your reasoning. 3“:;:? :v ‘Dsu{‘ g" oA =
P at
g'(x)= ¢ ) )y”
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(a) Write an equation of the line tangent to the graph of f at the poi

6. Let f be a function with f(2) = —8 such that for all points (x,y) on the graph of f, the

ng-Where x = 2 and use it to approximate

ope is given by T

,f(l-g)- ‘> %-5\5 mCY-")L.) s ;
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(b) Find an expression for y = f(x) by solving the differential equation % = éi—z with the initial condition
2)=-3. " salue Sy "
f@) »‘,;‘ﬁﬁlw chanlolis
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