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DIFFERENTIAL EQUATIONS < 169

Using this,
X,=0 yﬂgj EQ =D
- dx |01y
1 1
X, == =1+2.=2=2
175 Y1 + 5

Therefore y(%} ~ 2. (Calculus for AP, 1st ed. page 372; EU 2.3;
LO 2.3F; EK 2.3F2; MPAC 2,3) :
FREE-RESPONSE QUESTION
L}

Solution Possible points

(a) | ¥f is defined for all real numbers, so x* can be | 1:  answer
any real number; therefore x can be any real
number.

(b) | flx)} = 3 when x? = 8; therefore x = 2 because the | 1: answer
integral from 8 to 8 = 0.

D1 100 = £(457)3x%, 50 £(x) = 351 00) g, {1+ argument of f(x)
: Chain Rule

—

1: separation of variables
2: correct antiderivatives
1: includes constant of
dy 2 5: . .
J.? = ‘[3 xZ dx integration

(@) | Rewrite f'(x) = 3x°f(x) as % =3x%y.

Separating variables,

1: solves correctly for

R
Injy|=x*+C constant

y — ex3+C - C:e)r3

Using f(2) = 3 (from answer b), we get A
3=Ce® = C=3e"®

Therefore y =3e®e*’, hence f(x) = 3e*"¢.

(a), (b), and (c) {Calculus for AP 1st ed. pages 317-325; EU 3.5,3.2,2.1,3.3; LO
3.5A,3.2C,2.1C,3.3A; EK 3.5A3,3.2C2,2.1C4,3.3A2; MPAC 2,3)
(d) (Calculus for AP 1st ed. pages 385-386; EU 3.5; LO 3.5A; EX 3.5A2; MPAC 2,3)
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