AP® CALCULUS BC
2012 SCORING GUIDELINES

Ouestion B

The rate af which a baby bird gains weight is proportional e the differsnce between ifs adult weight and its
current weizht. At dme ¢ = 0, when the bird is first weighed. its weight is 20 grams. If Bir) is the weight of the
bird, in grams. at time § days after it is first weighed then

d8 _ 1 _

E-?{ltﬂ} B).

Lat y = B{t) be the solution to the differantial equation abewve with inftal condition B(0) = 0.

(a} Isthe bird gainmg weizht faster when it weizhs 40 grams or when it
weighs 70 prams? Explain your reasoning. e T
1 1 £
) Fmd D8 i terms of B Use T2 tp explain why the zraph of 5 g
cannot resemble the following graph :
(£} Useseparation of varables to find y = Bir), the particular solution to A=
the differential equation with inftial condition Bi{l) = 20. o
Pimae Jiknya}
dB 1 _ E— )
@ g -He-1 J [ 1o B

|_ 1 : amswer with reasoen

dB B e
E'g?n—s{iﬂj—ﬁ

Because 4B

= , the bird is gaining
g J E|3?cu S

weight faster when if weighs 40 grams.

. dB_ 1d8_ 11 S e [ . 4B

® SF=-3 5 =-3-3000-B) = -5(100-5) . I1: S mimsof B
Therefore, the graph of B is concave down for | 1 : explanation
20 = B < 100. A porion of the ghven graph is
CONCAWE .
dB _ 1, . ) .

(c) F=§l1':":'—3} 1 : separation of vanahles
P 1 1 : anfiderivatives
_|'||;.:|_3"1'E=_r§"1" 5: 1 1 :constant of intepration
—ln|IDI}—B|=l.r—C | 1 :uses initial condition

3 .1 :zolves for B
Because 20 < B < 1040, |100 - B| =100 - B.
— (100 - 200 = L_I'D'I__'_C = —]II[HD} - Note: max 2}'5 [I-I-M-ﬂ]ﬁmmnﬂmnf
. miegTation

100 - B =80 /%
Blrh =100 - 805, r =0 Maote: 0/ 5if no separation of variables
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Onestion 5

Aj the beginnme of 2010, a landfill contained 1400 tons of solid waste. The inmreasing fonction W models
the total ameunt of solid waste stored at the landfll. Planners estimate that W will satisfy the differsndal
Eqmﬁun%-%{ﬂ'—}ﬂm for the pext 20 years. ¥ iz measured in tons, and 1 is measured in vears from
the start af 2010

(@} Uszthe line tangent to the praph of  atf 1 = O to appreimate the amount of solid waste that the landfll

confaims af the end of the first 3 months of 2010 (Hms :-%j.
v opg @ . . A - . .
)] Fmd?_mt&mmf IF.L:eF.:_Tode:m:umeahsth&rfmansﬂarmpm(a;hmuder&iumﬂenr

an everestimate of the amount of solid waste that the landfill confains at fime ¢ =

da| =

(c) Find the particular solution W = T¥[r} to the differsntial equation 20 - 1

7 — 5l — 300) widh initial
condition. B0 = 1400,

diF [ N L
() % H.-EEFI_{H—}I.‘.{U-E.LHE{I—SEH}]--14 2:[I. - atr=0

The tangent line is ¥ = 1400 + 441, 1 : answer

(1) i1
|3 = 1900 + 44| 1 | = 1411 tons
LA 1 dF 1 . e
(b) ?'ET'EH'*F 300 and W = 1400 ;. |_?
49 1 : answer with reasen

Therefore L5 > 0 on the inferval 0 <1 £
The answer i.1-1part{a:| is Ao undeTesiimate.

) L -l - 300) | - separation of variables
. 1‘ 1 1 : anfiderivatives
_— i = = g - i _ . .

_|' ¥ —300 ° I;_--_: i 5: ! 1 : constant of intezTation
. 1, I :uszes inidal conditdon
hlﬁ-_’ﬂﬂl'ﬁ""c 1 : solves for W

In {1400 — 300) = (0] + € = In(1100) = € ) _
’ =3 . Wote: max 275 [1-1-0-0-0] if oo comstant of
I . )
= imfepration
W — 300 - 1100 Note: 05 if no separation of variahles

) L .
Wit} = 300 + 11003 , 0 < ¢ <30
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Omestion 5

Consider the differential equateon % =1- ¥ Let ¥ = jix) be the particular solution to this differential
eguation with the initial conditon 1) = 0. For this pardcolar selotion, f{x) <1 for all values of x
(a) UssEuler’s method, starting at x =1 with two steps of egual size, to approximate F10). Show the work

() Find lim

that leads to your answer.
Fix)

:ilI:l_I

. Show the work thar leads to your answer.

()} Find the particular solution y = j(x) to the differential equation % =1— y with the initial condition

fily=0.

(a)

[N

)-roe(g],)

—0+1.(-4)-4

110 *‘f{%];'.%h" NS

3

-

3

Smee iz differentiable at x =1, ' is contivoous at x = 1. 5o,

bm f(x) =0 = ].iJ]::l:2E1 ~1) and we may apply L Hospitals
Rule.

o Hmfx)
A AL I
el ] -1 3= hmi3'r

1
3

dy
R

Jr5e-fe
~lfl-y|=x+C
~ml=1+C=C=-1
njl-¥|=1-x

r

-y =4

fixk=1-¢"=

- Euler's method with two steps
© amswer

[E]
——
-

I - usze of L'Hospifal's Bule
I - apzwer

[E]

: separatson of varahles
: antidenivatives

: constant of infzpration
:mses initial condition

s solves for ¥

5: }
Mote: max 275 [1-1-0-0-0] if no

constant of ntegTation
Hote: ©/5 if no separation of variables

e e e
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Tmestion 4

Consider the differential equation % = fx® — r*y. Let ¥ = f{x) be a particular sohition to this

differential squation with the initial conditon -1} = 1.

{a) Use Enler's method with two steps of equal size, starting at x = -1, to approximate (0. Show the
wark that leads to vour answer.

(u) At the point (1, 2), the value of —‘;E" is —12. Find the second-degres Taylor polynomial for

Jabout x = -1.
{c) Find the particolar solution ¥ = j/(x) to the given differential equation with the initial condition

fi-1=2

@ -1~ s+ |’%| - . Ax

M) Pix)=2+4x+1)-6(r+1)°

i % = 22 {6 - ¥}

1 R
[eo-[2e
~Ij§ -y =5+ +
1

“m4=-1+0C
1.
c=1-ms
|6 y| = 2 - [+ -4
LIy
j6- 3] =4 7"
l|':"‘-'|j|

y=6-—42 7

.. [ 1 - Euler’s method with two steps
o I|_|:!.I'.'|.-TH"ET

" 1 : separation of vanahbles
‘ 2 : antiderivatives

§: /1 :constant of infegration
‘ 1 : uses initial condition
1 zolves for ¥

HMate: max 37§ [1-2-0-0-0] if po constant of
miegration
Maote: 06 if no separatton of variables



