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APBC Unit 4 Review Solutions—AP Scoring Guidelines

10.

(a) For this logistic differential equation, the carrying 1 : answer

capacity is 12. 2: 1 * atewes

If P(0) =3, lim P(t) =12.

{-y00
If P(0) =20, lim P(¢) =12.
]

(b) The population is growing the fastest when P is half 1 : answer

the carrying capacity. Therefore, P is growing the

fastest when P = 6.

1 1 t 1 ¢t [ 1 : separates variables
o Lar=1f1-Ha=(1- L)
© Y 5 12 5 60 1 : antiderivatives

2 . .
t ot 1 : constant of integration
In|Y|=z-=5<+C 5
o 5 120 1 1: uses initial condition
V()= K é-% 1 : solves for ¥
(¢) = Ke . 0/1ifY is not exponential
K=3
2
Y(t) = 365719 Note: max 2/5 [1-1-0-0-0] if no
constant of integration
Note: 0/5 if no separation of variables

(d limY(t)=0 1 : answer

e 0/1 if Y is not exponential







11.

(a)

(b)

(c)

(d)

YIeeLeLiiLentze/ \
YRRLLLLIIRZZ/ \N
YYrLL Ll gz SN\
"1LiiLiLrer7y/ SN\
G R RNE YL L SN\
RN RRERRED & SANAAAY
YEELEEEEE SNAAMAWWY
"1 11707/7 SSNA LR
Y'Y 1IN /7 SNAANALRYTYY
1777 SAALLNNLYY
‘777 SRV LNV Y
i/ ~\ PEPEEBEE B
'/ SNNERLVLERRNLNYY
’ SRS A\ RERRERRE N

AR RS ERE R R R DD

SNAAAN BB RERERR RN

£(0.1)  £(0) + £/(0)(0.1)
=1+4(2-0)(0.1) =12

£0.2) & £(0.1) + £(0.1)(0.1)

~ 1.2 + (24 — 0.4)(0.1) = 1.4

Substitute y = 2z + b in the DE:
2=202z+b)—4z=2b,s0b=1

OR
Guess b=1 y=2z+1

Verify: 2y — 4z = (4z + 2) — 4z

¢ has local maximum at (0,0).

=2 =

g'(0) = Z—” = 2(0) — 4(0) = 0, and
Zl0,0)

d* d
g"(z) = ﬁ = Zy — 4, so

g"(0)=2¢'(0)~4=-4<0.

dy

iz

2

1: solution curve through (0,1)
1: solution curve through (0,~1)
Curves must go through the indicated

points, follow the given slope lines, and

extend to the boundary of the slope field.

1: Euler’s method equations or
equivalent table applied to (at least)
two iterations

1: Euler approximation to f(0.2)

(not eligible without first point)

1: uses %(2:z:+b)=2inDE
1: b=1

1: g'(0)=0
1: shows g"(0) = —4

1: conclusion



