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2008 BC Calculus Free Response Solutions

Let f(x) = sin(nx), and g(x) = x> — 4x

2
A= (f0)-g(x)dx =4
g(x)=—2 at a=0.5391889 and b=1.6751309

A= [ (-2-g(x)dx

V= joz (f(x) - g(x))’ dx = 9.978
V= 02 ((F) - 2(3))(3— x))dx = 8.370

L(7)-L(4)3 150-126
7-4 3

Ave L(t) = i j; L(t)dt

L'(5.5)~ = 8 people per hour
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=155.25 people
3

L(t) is continuous and differentiable.

Since L(3) > L(1) and L(3) > L(4), there is a maximum for some t in (1, 4). At thist, L ' (t) = 0.

Similarly, L attains a minimum on (3, 7) and a maximum on (4, 8).
3

[ 550te™2dt ~ 972.784

.~ 973 tickets by 3 p.m.

P, (x)=80+128(x—2), so h(1.9) ~ P,(1.9)=67.2
P,(1.9) <h(1.9) since h’ is increasing on the interval 1<x <3.
Ps(x):80+128(x—2)+% 41i88

(x-2)* +—(x-2)°

h(1.9) ~ P;(1.9) = 67.988

The fourth derivative of h is increasing on the interval 1<x <3, so max h(4)x| = 5—24 .
1.9<x<2
4
1.9-2
Therefore, [h(1.9)—Py(1.9)] < %%
=2.7037x10™*

<3x107*



43a) x(3)=-10
Because v(t) > 0 for 0 <t <3 and 5 <t <6, and v(t) >0 for 3 <t<5,t=3 and t = 6 are relative
minimums.

3
x(3)= -2+ jo v(t)dt=—-2-8=-10

x(6):—2+.|.06V(t)dt:—2—8+3—2=—9
b) 3
x(0) =-2
x(3) =—10 so v(t) has to equal -8 for 0 <t <3
x(5) ==7 so v(t) has to equal -8 for 3 <t <S5
x(6) =—9 so v(t) has to equal -8 for 5 <t <6
c) decreasing because v(t) <0 and increasing
d) v'(t)<0 for 0<t<1 and 4 <t <6 because v(t) is decreasing on these intervals

5a) f*(x)<0 for 0<x<3 and f‘(x)>0 for x>3
Therefore, f has a relative minimum at x = 3.

f"(x)=¢e* +(x-3)e* =(x—2)e*
b) f"(x)>0 for x>2

f'(x)<0for 0<x<3

Therefore, the graph of f is both decreasing and concave up on the interval 2 <x <3.
o) f3)=f(l)+ f fr(x)dx =7 +j13 (x—=3)e* dx

u=x-3 v=¢e*
du =dx dv =e*dx

£(3)=7 +[(x—3)ex [ dxl3

3
:7+[(x—3)e —e l
=7+3e—¢’
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d) Therangeof f for t>01is 6<y<8.



