
Problem 1. (%) Solve the initial value problem:
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1 + x2
, y(0) = −1.

Problem 2. (%+%)

(a) Solve the initial value problem:
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, x > 0.

(b) Discuss the asymptotic behavior lim
x→∞

y(x) and lim
x→0+

y(x).

Problem 3. (%+%)

(a) Find the length of the polar curve: r =
√
1 + sin 2θ, 0 ≤ θ ≤ 2π.

(b) Find the area enclosed by the curve given in (a).

Problem 4. (%+%+%)

(a) Find the length of the parametric curve C: x = ln(sec t+tan t)− sin t, y = cos t, 0 ≤ t ≤ π

3
.

(b) Rotate the curve C about the x-axis. Find the surface area.

(c) Find the volume of the solid bounded by the surface given in (b) and the planes x = 0, x =

ln(2 +
√
3).

Problem 5. (%) Find

∫

1

x2(x2 + x+ 1)
dx.

Problem 6. (%) Find

∫

1

secx− 1
dx.

Problem 7. (%+%) Consider the intersection of three circular cylinders with radius R and all

axes of cylinders lie in a plane with polar equations θ = 0, θ =
π

3
, and θ =

2π

3
. The cross-section

is a hexagon, and the shape of the solid looks like the union of two umbrellas.
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Figure 1: Intersection of three cylinders. (a) Vertical view. (b) The solid.

(a) Find the area of the cross section of the solid when the height is y, y ∈ [−R,R].

(b) Find the volume of the solid.

Problem 8. (%) Evaluate the improper integral

∫

∞

0

x3e−x
2

dx.
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