
Math 114, Spring 2017 Renato Ghini Bettiol

Homework Set 8

Due: Mar 30, 2017 (in class)

1. (From HW 7) Use polar coordinates to compute the following double integrals:
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2. What is the area of the region in the plane bounded by the curve given in polar coor-
dinates by r(θ) = 4 + 2 cos(2θ)?

3. Compute the following triple integrals:
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4. Compute the total mass and the center of mass of a plate in the shape of a disk
D = {x2 + y2 ≤ 4} whose density at the point (x, y) is given by δ(x, y) = x+ 3.

5. Find the volume of the region given by the intersection of the solid cylinders x2+y2 ≤ 1
and x2 + z2 ≤ 1.
Hint: Compute first the volume of part of the region that lies in the positive octant,
which is one eighth of the total volume.

6. Bonus problem (optional) What is the probability that the quadratic polynomial
f(x) = ax2 + bx + c has real roots if a, b, c are randomly chosen (with uniform distri-
bution) in the interval [0, 1]?
Hint: f(x) has real roots if and only if ∆ = b2 − 4ac ≥ 0.


