Solution for Practice Questions for Exam 3 Math 231
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1. Describe/sketch the region whose area is given by the integral _[ j rdrdé.
0 0

Solution: Right side of a circle centered at (0,1) with radius 1.
2. Write ﬂ f (x, y)dA as an iterated integral where R is the region shown below and f
R

IS an arbitrary continuous function on R.
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Solution: ” f (rcosé,rsing)rdrd@
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3. Rewrite the integral j I j f (x,y, z)dzdydx as an iterated integral in order
-1x2 0
dxdydz .
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Solution: _HI f(x,y, z)dzdydx:jj 'f f (x,y,2)dxdydz
-1x% 0 00—y

4. Find the mass of the plane lamina bounded by x =2y? and y? = x—4 with density

S(xy)=y*.
2 y2+4
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Solution: 2dxdy = —
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5. Set up the iterated triple integral, complete with correct limits, for the volume of

the solid bounded by y=4—-x*-2z%x=0, y=0, z=0, and x+z=2. Do not
evaluate the integral.
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Solution: V :J' I j dydzdx
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6. For the following double integral, sketch the region, reverse the order of

integration, then evaluate.
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Solution: I I x cos(y?)dydx =I I xcos(y*)dxdy = Zsin(81)
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7. Set up the iterated triple integral, with correct limits, to find the volume of the ice

cream cone bounded above by the sphere p =a and below by the cone ¢ = %
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Solution: V = [ [ [ p*sin¢d pdgdo
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Find the volume of the solid inside the sphere x*+ y®+z® =16 and outside the
cylinder x> +y* =4.
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Solution:V=2.|.jl j rdzdrd@ = 32/37
02 0

Express the triple integral [[[ f(x,y,2)dV where T is the solid bounded by the
T

surfaces x*+z>=4,y=0, y=6.

a. Set up the integral first integrating with respect to x, second with respect to
z and then with respect to y.
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Solution: ” _[ f (x,y,z)dxdzdy
0-2_Ja—z%
b. Set up the integral first integrating with respect to y, second with respect to
z and then with respect to x.
2 \4a-x* 6
Solution: I I j f (x,y,z)dydzdx
“2_\4x2 0
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Describe a solid whose volume is equal to I I J' rdzdrdé@
00_Jor?
Solution: Sold is the bottom half of a sphere centered at the origin with a radius of

three.

Convert to spherical coordinates and evaluate.
2 «/4_x2 J4—x2—y2 (2 yz 2) 2r xl2 2

) dzdydx = e psingd pdgdd = ZZ (1
| e b= [ ] [ singa pdgao =" {1-¢)

=2 _\J4-x2 0

Set up the integral to find the area of the first quadrant region bounded by the lines
y =X, y =2xand the hyperbolas xy =1, xy =2, using the substitute

U= Xy, v=7.
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Solution: A= HdA: ﬁ%dudv
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