“MR. CALCULUS” ANSWERS TO THE 2010 FREE RESPONSE QUESTIONS
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g is defined and differentiable, hence continuous, on [-7,5] and g(0) = 5.
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9@) = 9(0)+Eg'(><)dx: 5+Gzz(2)2]+(%(1)(3)j =5+7z'+g: %m

9(-2)=9(0) - [ g’ (x)dx=[5-x]

On (-7, 5), g'(x) changes from increasing to decreasing or decreasing to increasing, hence
g"(x) changes signs, at [x=0, x=2, and x = 3|

h(x)=g(x)—%x2 h'(x)=9'(x)—x=0 when g'(x) =x.

One place where this happens at :
On |2, 3], g'(x)=3(x-2) so h'(x)=3(x—2)—x=2x—6 which is negative on [2, 3).

On[3,5], g'(x)=-1-2(x—-5)=-2x+9 so h'(x) =-2x+9 - x=-3x+9which is
negative on (3, 5]. So, there is ‘neither a maximum nor a minimum at x =3since g ‘(x)‘
does not change signs there,

Another place where this happens is on [-2, 2] that is the part of g'(x) that is the semicircle
X +y?=4.S0 y=g'(x)=Va-x =x or 4-x2=x> = |x=12
h"(x) = g"(x) 1. h"(\/i): g"(\/i}l< 0 since g(x/E) is negative because g'(x) is

decreasing from x=0tox=2.
Therefore h has a relative maximum at X = \/5 because h (\/E) =0 and h(\/E) <0.




