EIE) Exercises

1.

Electric charge is distributed over the rectangle 0 = x = 3,

2 = y = 5 so that the charge density at (x, y) is

o(x, v) = 2x + 4y (measured in coulombs per square meter).
Find the total charge on the rectangle.

Electric charge is distributed over the disk x* + v? = 1 so
that the charge density at (x, ) is o(x, v) = x* + »?

(measured in coulombs per square meter). Find the total charge
on the disk.

3-10 Find the mass and center of mass of the lamina that occupies
the region D and has the given density function p.

3
4,

10.

D={x)) |1=x=31=y=4} plx.)) =k’
D={xy |0=x=a0=y=5b} plx.))=1+x"+’

D is the triangular region with vertices (0, 0), (2, 1), (0, 3);
plx.y)=x+y

. D 15 the triangular region enclosed by the lines x = 0, y = x,

and 2x + y = 6; plx,y) = x*

. Disboundedbyy =1 — x*and y = 0; plx,v) = ky
. Disbounded by y = x*andy = x + 2; plx,») = kx

LD ={(x.)) | 0=y =sin(m/L), 0 =x =L} plx,y) =y

D is bounded by the parabolas y = x? and x = y*;
ple,y) = Vi

13.

14,

15.

16.

17.

18.

19.

The boundary of a lamina consists of the semicircles

v =+/1 —x* and y = /4 — x?! together with the portions

of the x-axis that join them. Find the center of mass of the lam-
ina if the density at any point 1s proportional to its distance
from the origin.

Find the center of mass of the lamina in Exercise 13 if the den-
sity at any point 1s inversely proportional to its distance from
the origin.

Find the center of mass of a lamina in the shape of an 1sos-
celes right triangle with equal sides of length a if the density at

any point is proportional to the square of the distance from the
vertex opposite the hypotenuse.

A lamina occupies the region inside the circle x* + y* = 2y
but outside the circle x* + y* = 1. Find the center of mass
if the density at any point 15 inversely proportional to its
distance from the onigin.

Find the moments of inertia I, Iy, Iy for the lamina of
Exercise 7.

Find the moments of inertia I, I,. Iy for the lamina of
Exercise 12.

Find the moments of inertia ., Iy, Iy for the lamina of
Exercise 15.

. Consider a square fan blade with sides of length 2 and the

lower left corner placed at the origin. If the density of the blade
is plx, ¥) = 1 + 0.1x, is it more difficult to rotate the blade
about the x-axis or the y-axis?



