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2003 Form B AB1/BC1

¥

A. Let g(x) =18-3x be the tangent line
f(3) =43 -3°

=9

g(3) =18 - 3(3)

=9

Therefore (3,9) is a common point shared by the two functions.

f'(x) = 8x - 3x?
F'A)=24-270r-3
g'(x) =-3

9'3) =-3

So both functions have the same slope at the common point (3,9)

B. Area of S: :—2L(2)(18 -12) + .[34 ((@x* - x*) - (18- 3x))dx = 7.916 or 7.197

P

k=155 408



2003 Form B AB2

A. I:zH(t)dt = 70.570 or 70.571

B. Let F be defined as a new function such that

JROdx=r 0 57085

F (b) =I(H(t)—R(t))dt
Therefore F '(t) = H(t) - R(t)

F'(6) = H(6) - R(6) = -2.924 < 0 So the tank is emptying at time t = 6
since the derivative of F is negative.

C. A(t) =125+ I; (H(®) - R(t))dt

A(12) = 125 +J';2(H(t) - R(t))dt =122.025 or 122.026 gallons

D. To find out when the amount is least we need to first find the zeros of
the derivative of A and find when the derivative equals zero to find all critical
values.

t
A(t) =125 + Io (H(t) - R(t))dt
A'(t) = H(t) - R(t)
Graphically the two zeros are x = 4.790 and 11.318 The graphs are also
graphs of A’ so A in increasing from (0O, 4.790) decreasing from (4.790,

11.318) and increasing from (111.318, 17.707) so absolute minimums must
occuratt=0o0ort=11.318. A(0)=125

2LFa e
H=HAA00ELE _Y=a n=11.z1847 =0

11.318
A(11.318) =125+ [, (H@® - R@)dt =120.738 .

minimum at t = 11.318.



2003 Form B AB3/BC3

J_360 B(x) dx
360 Jo
B.
1 ., B(60) , B(180) , B(360)
360 2 2 2
_ 1 120 30+30+24
360 2 2 2

=14

C. This integral expression represents the volume of blood in cubic

millimeters between the endpoints 125 mm and 275 mm from the end of the
vessel.

D. By the Mean Value Theorem we know that B’(c)=0 for some c in
(60,180) We also know that B’(d) =0 for some d in (240, 360). Applying the
MVT to B’ we know there is some place between (c,d) where B”(x) = 0.



2003 Form B AB4

A.

a(t) =v'(t) = -e"
a(3) = -e™

B.
al@) <o

v(3 =-1+e?<0

Since a(3) < 0 and v(3) < 0 speed is increasing.

v(t)>0 fort <1l and v(t)<O fort > 1
Therefore the particle changes directions att = 1.

D.
Distance = J’OS v(t)dt|
= (-1+et)dt+ [ (1-e*t)dt
J-O _[1
= (—t - e“) )
1

=(-1-1+e)+(3+e?-1-1)
e+e’-1

1
+(t+e)
0




2003 Form B AB5/BC5

A.
0@3) = [[ f(tdt = %(4 +2)=3

g'®)=1@)=2
_4-0_

9@ =@ =5-,772

B.
g(®-g(©) _1
3 3

@@+ @+2)

ij(t)dt

WIN WPk

C. Since g'(x) = f(x) we need to know where the function f equals 7/3.
7
Another way to say this is 3 = g'(c) = f(c). This can be done by drawing

a horizontal line at f = 7/3. This horizontal line crosses the function twice in
the given interval.

D. There are two locations where there could be a point of inflection
because g” changes sign twice. Since g”is represented by the slope of the f
function these locations are att =2 and t = 5.



2003 Form B ABG6

A.
" f (%)
f"(x) = Jf(x) + X
(x) = Jf(X) 20700
f'(3):\/25+g:%
B.
idy:xdx
y
1
—dy = [ xdx
¥ =]
1 >
2\/7:§X +C
2\/252332+c c:E
2 2
1 11
2.y = =xX® + =
y 2 2
2
1, 11 1
= —X“+— or —(x
Y 4 4 16(

2+ll)2



2003 Form B BC6

21 3! 41
A T =11'Q2)=—;T"2)=—=;""(2) = =
@) @) 3 (2) 32 @) 3
2 3! 4! (n +1)!
f(x)=1+=(x-2)+ X - 2)* + X-2)°+...+ X-2)"+...
(X) 3( ) 2!32( ) 3!33( ) 13 ( )
f(x):1+g(x—2)+%(x—2)2+i3(x—2)3+...+(n+1)(x—2)”+...
3 3 3 "
n+2 n+l
. 3n+1 (X 2) L n+2 1
lim ] = +1-§\ - 2|
B. = (x -2)" oon Therefore the radius of convergence
1
:§‘X_2‘<1 when |x -2/< 3
is 3.
C. The Taylor Series does not converge at X = - 2 because the geometric series only

convergesfor‘x—2‘<3or—3<x—2<30r—1<x<5.





