“MR. CALCULUS” ANSWERS TO THE 2010 FREE RESPONSE QUESTIONS

BC5

f'(x) :%zl—y and f(1)=0 and f(x)<1
(@ Euler’s method with step size = -0.5
f()=0
f(-05)~ f()+ f'(1)(-0.5)=0+(1-0)(-0.5)=-0.5
f(0) ~ f(-0.5) + f '(-0.5)(-0.5) =|-0.5+ (1 (-0.5))(-0.5)|
=-0.5+(1.5)(-0.5)=—-0.5-.75=

(b) Sincef(1)=0 and 1*-1=0, we can use L'Hopital's rule :

im fs(x) iimd (Z() _fQ :1—o:
x>l x* =1 x> 3X 3 3 3

(©) Yy 1-y and f(1)=0

dx

i—yy:dx

—In|l-y|=x+C -In|1-0=1+C = C=-1

—In|l1-y|=x-1

In|1-y]=1-x

[1-y|=e"* Since, for this solution, y = f(x) <1, then |[1-y|=1-y
1-y=e"




