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INTEGRATION + 149

left and right of 4, there is no relative maximum at x = 4,
(Calculus for AP 1st ed. pages 317-325; EU 3.2,3.3 LO
3.2C,3.3A; EK 3.2C1,3.3A2; MPAC 2,3,4)

FREE-RESPONSE QUESTION

Solution Possible points

(@) | Given: a(t) = 3e' - t*; v(0) = 6 com/s 1: integrand
£ 1: answer

v(t)= [3e' - t'dx = 3¢’ -z +C

vi0)=6 whiEh equals 3-0+C; therefore, C = 3.

- s
Then, v(t) = 3¢ "% +3 cm/s.

® ! X X 9. 1: integrand
Slncex(t]=.f36 —?+3dx=3e —éb—+3x+C "11: answer
and x(0) = -5=3-0+0+C; therefore C =8,
6
Then x(t) = 3e* —X_+ 3x-8cm.
30
(¢} | The speed of the particle is increasing when a(f) 1: a(6.5)

and v{t} have the same signs, and decreasing when 3:91:v(6.5) .
a(t} and v(t) have opposite signs. Since a(6.5) = 1: reasoning

210.362 cm/sec? and v(6.5) = -322.156 cm/sec, the
speed of the particle at ¢ = 6.5 sec is decreasing.

(d) (£} = 0% — d 3 — - 1: answer
(O =36 —4x"=Oatt=1496 oo 2:{1. .
v(1.496) = 14.892 cm/sec. s reasoning
only 1.496 is in our interval [0, 3]

For0<t<1.496, a'(t)>0, and for 1.496 < t < 3,
alty<0. '

Therefore, a(t) changes from Increasing to decreasing
at t = 1.496, so a maximum acceleration occurs at

t=1.496 and its velocity at t = 1.496 is 14.892 cm/s

(a), (b} (Calculus for AP 1st ed. pages 317-325, 345-346; EU 3.4,3.3; LO 3.4A,3.3B; EK
3.4A2,3.3B2; MPAC 2,3,4) :
(c), (d) (Calculus for AP 1st ed. pages 147-153; EU 3.4, LO 3.4C; EK 3.4C1; MPAC 2,3)

»

© 2017 Cengage Learning. All Rights Reserved, May not be copied, scanned, or duplicated, in whele or in part, except for use as permitted in a license distributed
with a certain product or service or otherwise on a password-protected website for classroom use.
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15. ANSWER: (A) Using cross sections and recognizing the improper

ADVANCED INTEGRATION TECHNIQUES ++ 207

integral,
1 16

k0t ok k0t

k—0*

1Y o 1
V = lim lﬁ[x Z]dx:lim | X fdx =lim2x?| = lim(8-k)=8.
- k

(Calculus for AP 1st ed. pages 423-424, 515-521; EU 3.2,3.4; LO

3.2D,3.4D; EK 3.2D1,3.2D2,3.4D2; MPAC 2,3)

FREE-RESPONSE QUESTION

Solution Possible points
El
(a) | By the Second Fundamental Theorem, F'(x)=5xe™*. 1: answer
{b) | Using the Product Rule, > {1: F"(x)
F'(x) = %[P'(x]] =5x-—e* +5¢* =52 *(1- x) " |1: answer with reason
F"(2) =5e%(1-2) < 0; therefore the graph of F(x} is
concave down at x = 2,
{c) | Integration by parts 1: parts setup
u =5t v=—g" 3: 11: antiderivative
du=5dt dv =e ' df 1: answer
F(x)= Lx5te‘f dt = -5te”t| + LXSe“‘ dt
0
_ -t —t}* -x -
= -5te™ ~5e || =(-5xe™ -5¢ ) ~(0-5)
=-5e"(x+1)+5
- 1: recognition of
@) Jim[-5e(x +1)+5] =5+ lim 22X +1) eoghi
A xow ¥ 2: indeterminate form
Using-L'Hépital's Rule, this is equal to 1: answer
5+lim_—?:5+0:5.
X =0 e
© | Since F(x)= LX Ste'dtfort>0andx20. If x = o, 1: answer
then this becomes the improper integral lim Lx Ste"'dt,
which will yield the area from x = 0 to x = « between
the graph of f{t) and the horizontal axis. Based on the
limit value in part ¢, this area is 5.

{a) (Calculus for AP 1st ed. pages 323-325; EU 3.3; LO 3.3A; EK 3.3A2; MPAC 1,2)
(b) (Calculus for AP 1st ed. pages 147-148; EU 2.2; LO 2.2A; EK"2.2A1; MPAC 2,3)
(c) (Calculus for AP 1st ed. pages 461-466; EU 3.3; LO 3.3B; EK 3.3B5; MPAC 2,3)
(d} (Calculus for AP 1st ed. pages 504-510; EU 1.1; LO 1.1C; EK 1.1C3; MPAC 2,3)
(e) (Calculus for AP 1st ed. pages 515-521; EU 3.2; LO 3.2D; EK 3.2D1,3.2D2; MPAC 2,3)
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