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5. "The rate at which a baby bird gains weigh is proportional to the difference betweenits adult weight and its
current weight. At ime £ = 0. when the bird i first weighed. ts weight is 20 grams. If B(r) i the weight of the
bird, in grams. at time ¢ days afer it i first weighed. then

dB _1
S

Let y = B(t) be the solution to the differential equation above with inital condition B(0) = 20

(100 B).

(@) Isthe bird gaining weight faster when it weighs 40 grams or when it weighs 70 grams? Explain your
reasoning.

B &B
®) Find 7 inerms of 8. Use -2 10 explain why the raph of B cannct esemble the fellowing graph

100

Weight (grams)

S|

Time (days)

(©) Use separation of variables to find = (). the paticular solution to the differential equation with intial
condition B(0) = 20.





image2.png
2011 AP® CALCULUS BC FREE-RESPONSE QUESTIONS

5. At the beginning of 2010, a landiill contained 1400 tons of solid waste. The increasing function W models
the total amount of solid waste stored at the landfill. Planers estimale that W will satisfy the differential
aw

equation L %(wfwn] for the next 20 years. W is measured in tons, and ¢ is measured in years from
the sart o 2010,
@ Use th line tangent 0 the graph of W at 1 = 0 to approximate the amount of solid waste that the landl

onis e ndof e st s o 2010 i 1.

Pa

A
(& Find L3 interms o . Use L. 10 detcrmine whethe your answe n par () s an underestimae o

an overestimate of the amount of solid waste that the landfil contains at ime ¢ = -

(©) Find the particular solution W = W(r) to the differential equation % %M ~300) with initial
condition W(0) = 1400.
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equation with the inital condition (1) = 0. For this particular solution. /(x) < 1 forall values of x.

. Let y = f{x) be the partcular soluton to this diffcential

(@) Use Euler's method, stating at x = 1 with two steps of equal size, 0 approximate f(0). Show the work
that leads to your answer.

O R —

© Find the paricular solotion y = (1) tothe diferntal equaton 4 —
1m=0

¥ with the nitial condition
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4. Consider the differential equation g = 6x — %y, Let y = f(x) be a particular solution to this differential
cquation with the niial condition f(~1) = 2

(@) Use Euler's method with two steps of equal size, starting at x = 1, to approximate f(0). Show the work
that leads to your answer.

(®) Atthe point (~1.2). the value of % is ~12. Find the second-degree Taylor polynomial for
fabout x=~1
(@) Find the particular solution y = f(x) to the given differential equation with th initial condition f(~1) =





