Thursday, February 6, 2020 Math 32B Worksheet #5 TA: Ben Spitz

Problem 1 Center of mass in two dimensions.

(a) Find the mass and center of mass of a triangular lamina with vertices
(0,0),(2,0), and (0, 1) if the density function is d(z,y) =1 + x + 3y.

(b) Find the mass and center of mass of a semicircular lamina 2% + y? <
R?,x > 0 if the density function is 6(z, y) = C'v/22 + 32 for some constant
C.
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Problem 2 Center of mass in three dimensions. Suppose you are eating an ice cream
cone. You determine the ice cream cone can be modeled as a solid that lies
above the cone z = /22 + 42 and below the sphere 22 + 3% + 22 = z. If the
density of the ice cream cone has uniform density d(x,y) = 1, determine the
mass and center of mass of the ice cream cone.
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Problem 3 Probability. The joint density function for a random variables X and Y is

Clx+y) f0<z<40<y<3
f(xay): .
0 otherwise.

(a) Find the value of the constant C.

(b) Find P(X <3,Y > 1).

(¢c) Find P(X +Y < 1).
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Problem 4 Change of Variables.

(a) Evaluate [[,(x—3y)dA where R is the triangular region with the vertices
(0,0),(2,1),(1,2). Use the transformation x = 2u + v,y = u + 2v.

valuate x where R 1s the region bounded by the ellipse 92“ +
b) Eval deA h R is th ion bounded by the elli 922
4y% = 36. Use the transformation = = 2u,y = 3v.
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