
Oct. 29, 2002 MATH 107 Sec 251–257 Exam II Fall Semester, 2002

Name: Section: Score:

Instructions: You must show supporting work to receive full and partial credits.

1(15pts) (a) Sketch the solid obtained by rotating the region bounded by y = x3, x = 1, y = 0 about the axis y = 1.
Use the sketch to set up a Riemann sum to approximate the volume.

(b) Use the Riemann sum to derive an integral for the volume and find the volume.

2(15pts) (a) Derive an integral for the arc length of the parabola y = x2 between x = −2 and x = 2.

(b) Approximate the length by Simpson Rule SIMP(10).
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3(10pts) A rod of length 2 meters and density δ(x) = 3− e−x kilograms per meter is placed on the x-axis, with its
ends at x = ±1. Find the coordinate of the center of mass. (Assume

∫
xe−xdx = −xe−x − e−x + C.)

4(15pts) (a) A water tank is in the form of a right circular cylinder with height 20 ft and radius 6 ft. If the tank
is half full of water, find the work required to pump all of it over the top rim. (Note that 1 cubic foot of
water weighs 62.4 lb.)

(b) Find the force on the bottom of the tank.

(Continue on Next Page ... )
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5(15pts) (a) Find the Taylor polynomials of degree n = 2, 3 for f(x) =
√
1 + x at point x = 3.

(b) Suppose you know that all the derivatives of some function f exists at 0, and that the Taylor series of
f about x = 0 is

x+
x2

2
+

x3

3
+

x4

4
+ · · · .

Find f (10)(0). (Note this part has no relation whatsoever with part (a).)

6(15pts) (a) Use the ratio test to find the radius of convergence of the power series

x+
22

2!
x2 +

32

3!
x3 +

42

4!
x4 + · · · .

(b) Find the Taylor series about x = 0 for f(x) = x

1+x
2 assuming the known power series for 1

1−x
.
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7(15pts) Find the exact values for the sums, finite or infinite.

(a)
3

2
−

32

22
+

33

23
−

34

24
+ · · ·+

311

211

(b) 1−
3

2
+

1

2!

32

22
−

1

3!

33

23
+

1

4!

34

24
− · · ·

2 Bonus Points: The State Flower of Nebraska is:

The End
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