1991 BC3

¥y=&in x

Let R be the shaded region in the first quadrant enclosed by the y-axis and the graphs of
y=sinx and y =cosx, asshown in the figure above.

(a) Fimndtheareaof R .
(b) Find the volume of the solid generated when R is revolved about the x-axis.

(¢) Find the volume of the solid whose base 15 R and whose cross sections cut by
planes perpendicular to the x-axis are squares.
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1001 BC6

d Y .
A certain rumor spreads through a conununity at the rate F‘: = 2yil— ¥, where v is the

proportion of the population that has heard the mumor at time 7 .

{a) What proportion of the population has heard the mumor when it is spreading the
fastest?

(b) Ifattume f=0C ten percent of the people have heard the umeor, find y as a function
of r.

i(c) Atwhat time ¢ is the mumor spreading the fastest?
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Solution

(a) 21(1—y)=2y—23" is largest when 2—4y =0
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Let P(f) represent the number of wolves in a population at tume ¢ vears, when 1= 0. The
population P(f) 1s increasing at a rate directly proportional to 800 — A1) , where the
constant of proportionality is & .

(a) If P(0)=500. find P(f) in terms of f and F .
(b) If P(2)=700. find .

(¢) Find lim ().

1003 AB 6
Solution

(a) P'(r)=k(800-P(r))
dP
800-P
—~1n|800— P|=kr+C,
[800-F|=Ce™
800—500=Cé
€, =300
Therefore P(t)=800-300e™"

=i dt

(b) P(2)=700=800-300e*
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Let R be the region m the first quadrant under the graph of y = ford=x=9,

(a) Find the area of R .

(b) Ifthe line x =k divides the region R into two regions of equal area, what 1s the

value of £ 7

(c)  Find the volume of the solid whose base is the region £ and whose cross sections
cut by planes perpendicular to the x-axis are squares.
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Let R be the region enclosed by the graphs of v = In{.r1+ 1} and y=cosx.

(a)

(b}

(c)

Find the area of & .

Write an expression mvolving one or more integrals that gives the length of the
boundary of the region £ . Do not evaluate,

The base of a solid 15 the region R . Each cross section of the solid perpendicular
o the x-axs 15 an equilateral tnangle. Wnile an expression myvolvmg one or more
integrals that gves the volume of the solid. Do not evaluate.
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(a)

In{x1+l}=uu5x

xr=+09]1586

let 8=091586

ared = rﬂ I:L'us x— In{ T+ lj:l dx
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