AP® CALCULUS AB
2014 SCORING GUIDELINES

Question 6

dy

Consider the differential equation i (3 - y)cos x. Let ¥ = f(x) be the particular solution to the differential

equation with the initial condition f(0) = 1. The function f is defined for all real numbers.

(a) A portion of the slope field of the differential equation is given below. Sketch the solution curve through the
point (0, I).

(b) Write an equation for the line tangent to the solution curve in part (a) at the point (0, 1). Use the equation to
approximate f(0.2).

(¢) Find y = f(x), the particular solution to the differential equation with the initial condition f(0) = 1.

(a) ¥ 1 : solution curve

YN NS s S

i

.—-.—-.—-,-—d-'-—f-—,—--.—-_:_}-—,;.—-—//.—-'-"////,f !

A\

i

\

\

A B
\ AT
I AR
\ ARt
\ AT
\ LSRR
\ AT
\ VA
[ YA
\ WA
\ ~Nhh
(I =% NN

(b) % =2¢cos0 =2 5 I : tangent line equation

(x. y)=(0,1) 1 : approximation

An equation for the tangent line is y = 2x + 1.
f(02)=2(02)+1=14

(c) % =(3-y)cosx 1 : separation of variables
dy 2 : antiderivatives
‘[m = jcosx dx 6 : 4 1: constant of integration
~In|3—y|=sinx+C 1 : uses initial condition
~In2=sin0+C = C=-In2 1 2 solves for y

~In|3—-y|=sinx—-1In2
Note: max 3/6 [1-2-0-0-0] if no

Because p(0)=1, y<3,s0|3-y|=3-y _ _
constant of integration

3_y=2e—5in:r

—5in x

y=3-2e Note: 0/6 if no separation of variables

Note: this solution is valid for all real numbers.




