MATH 53
Quiz 7, October 24th, 2007 Name:

Answer no more than two of the following questions, indicating clearly which two you
would like graded by circling their numbers.

1. Evaluate [, f\l/y Va3 + 1dxdy

Solution: The region we are integrating over is the region under the curve
y = 2:172 as x ranges from 0 to 1. So switching the order of integration gives
Io Iy Wdydx = hyVat+ 1[5 dv = Jg2*Vat + Tde = |} gv/ude =
2 3/2 2\/§ -1
gu?? 1= 5( ).

2. Use polar coordinates to evaluate [ Iy o—z® (2 + xy?) dy d.

Solution: To find the area of integration, plot the curves y = —v/9 — 22,y =
V9 — 22, which give a circle of radius 3 around the origin. However, we only let
x vary from 0 to 3, so we will only get the right half of the circle. To convert to
polar coordinates we first note that 3 + zy? = z(2? +y?) = r cos - r%. In polar

coordinates we then have fﬂﬁz Sr3cosl - rdrdf = f”{jz Sricosfdrdd =

fﬂﬁQ T; cosf3do == sm9| T2 =2 %

3. Consider the lamina that occupies the region bounded by the parabola z = 1—?
and the coordinate axes in the first quadrant. The density at a point (z,y) is
proportional to its distance from the z-axis. Find the y-coordinate of the center
mass of the lamina, given that the mass of the lamina is k/4.

Solution: The distance from a point to the z-axis is the y value of the point.
Hence p(x,y) = ky. Then by using the formula for the y-coordinate of the center
of mass, we have 2 [} 01—y2 y-kydedy =4[, 01—y2 Y2 dody =4 [} y2'x|é7y2 dy =
4oy —ytdy =4(y*/3 —y*/4)5 = 4(1/3 — 1/5).



