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Show al l  work for FULL credit .
Box in the set-up before proceeding to perform the integration.

[5.1 Area ] (10 pts) Determine the area of the region bounded by:

x=3+y?, x=2-17, y=1 and y=-2

{HINT: These are sideways parabolas so use dy instead of dx, in other words, the
whole integral will be in y }

I  d y

set-up

A  =

1 = - 2

=(I! +2y"]dy
1-2

? (9+37)
-2

+319-1-273621)

=  5 ( 5 - 5 )
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15.2 Disks] (10 pts) Use the method of disks to determine the volume diven
axis obtained by rotating the region bounded by the given curves about the given

y = 2x2 y = 8 and the y-axis about the x-axis.
8=2x2

dx
J=8 10=8 V = 2 7 8 x

r i =  2 x
2

x = = 2

1 0 0 1 0 4 - 4 9 1
2

= 2 + 5 6 4 4 6 - 7 4 6 1

=2515 128-4321

= 2T 640-128
5

= 3 I 512

= 1 0 2 4
5

TI

)use symmeh
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15.3 Shells] (10 pts) Use the method of cylinders to determine the volume of
the solid obtained by rotating the region bounded by the given curves about the

Rotate the region bounded by_× = = 2 and the y-axis about the y-axis

? = 1 = 22 -

e d x intersection

9=2 }
x = 2

dV= C-H.dre r = x ,  d r = d x

=  2 T

? 27(35),-2514x97"
+27-64-25-3108)
=128 +1-49-128=128(157=
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5.4 Work] (10 pts) [Set-Up Only!] A tank is the shape of the lower half of a
sphere of radius R = 6 meters. If the initial depth of the water is 4 meters how.
much work is required to pump all the water out via the rim of the tank. Assume
that the density of water is 1000 kg/m3. Remember to calculate the work to lift
each slab of water, at depth x below the rim, up to the rim (the tank's equator).

aW =x* dFg, dFg = g* aM, aM = p* dV, dV= A * dx
Labeled diagram: g e o m e t r y

R

dW =xdFg

= xgpdr

= xgpAdx

dW= gp x#[R-x|dx

R

r= y = VR°-X*
A  ( x )  =  T r

=  T

A(R) = 0

R ' - X 2

ACO) = TR

6

W=T: (100059) (985)

x = 4
4
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5. [6.1/2 Exponentials] (10 pts) Differentiate the given function:

farged the formula ?

(a) h(t) = 6* - 4e3t ? write lu(6*)

= 6*In (6) -4 e3t. d 3t
d t

ten (6)
= e

Now d i f ' t3€
6 l  ( 6 )  - 1 2 e

simplify

(b) Find the tangent line to f(x) = (1-8x)eX at x = -1. f6-1) = 9/e

f=-8.e + (1-8x)é l product rale

8=-8€x-76* @x=-1: m=-8.°(-1)-72"
m = e

form: 1=1=8+6
point: 9=42(1) +6

solve: 1l = b

final : yex texte
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[6.3 Logs] (10 pts) Differentiate the given function:

U(z) = 1094(2) - 26 In(z)

5 0

U = In (z)
en (4)

- ZIn (7)

In (4)
= (6z"  lu (z )  +  z

?' = - 6z'ln (z) -75.

KEY

change of base

o r

zln (4)

W'=-z ' -6z ln (z )  +Zhu (4)
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2. 16.4 Derivatives Logs) (10 pts) Use logarithmic differentiation to find R' if

R(t) = [sin(4t)]6t

en R = 67 ln (sin(46))

R' = 6 la (sin (46)) + 6t sin (4t)

d Sin (4t)

d e
R

R'= R, 69 (since)) +
6 t ? Cos (44). d46d t

si. (4t)

R'= Sin (4) * (lentin 4) +24-546)siù (4t)
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