F200X Calculus I: Worksheet 13 April 29, 2008

1. Compute the following derivative:

d [V
. cos(t) dt.

Solution: J (VD)
d v d cos(v/x
. cos(t) dt = cos(v/x) - —(Vx) = W

dz
2. Water is filling a cylindrical tank at a rate of e~ meters®/second. The tank has radius 2
meters. What is the change in height of the water from time ¢ = 1 to time ¢ = 2?

—2t

Solution:
Since the tank is filling at a rate of e~ m?/s, then the change in volume between ¢ = 1

and ¢t = 2 is given by:
2
V = / e 2 dt
1
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So between ¢t = 1 and ¢t = 2 the volume has increased by about .0585 cubic meters. To
find the change in height, we plus this into the equation for the volume of a cylinder and

get

V .0585
h = ~ " ~ .00466 m®
2 s

3. Compute the following antiderivatives.

a) / cos(x)es @) dy
®) / xIn(x
c) /xsin(ZxQ) dx

Solution:

a) Letting u = sin(x) we get du = cos(z) dz and thus

/ cos(x)e™™ ) dr = / et du=e"+C =@ O
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b) Letting u = In(z) we get du = “ and thus

/ de_ [du_ In(u) + C = In(In(x)) + C.

zIn(x) u

c) Letting u = 222, we get du = 4z dx and thus

cos(u) cos(2z?)

: 5 [l L _
/x81n(2x)dx—/4sm(u)du— 1 +C = —i + C.




