PracticeMe4. Do these Problems Before HW4
If you discover some misprints, please report them to your instructor.
Double Integrals, Path Integrals and Green’s Theorm

PROBLEMS

1. Problem: Evaluate the iterated integral
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2. Problem: Evaluate the double integral
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where R is the rectangular region {(z,y):0 <z <4,0 <y <1}

3. Problem: Evaluate the following iterated integrals.
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. Problem: Evaluate the double integral

//R(ac +/y)dzdy

where R is the region bounded by x =0,y =2%, y=2—=x

. Problem: Evaluate the integral [[, z*ydzdy, where R is bounded by z = 0, z = 1,
y=+/z,and y = 2.

. Problem: Find the volume under the paraboloid z = 2% + 3y? and above the region
bounded by the linesx =0, y =0, and z + y = 1.

. Problem: Evaluate the iterated integral
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. Problem The rectangle R in the zy-plane consists of those points (z,y) for which
0<z<2and 0 =<y <1. Find the volume V of the solid that lies below the surface
z =1+ zy and above R.

. Problem: Compute by double integration the area A of the region R in the zy-plane
that is bounded by the line y = z and by the parabola y = 2% — 2.



10. Problem: Find the volume of the wedge-shaped solid T" that lies above the xy-plane,
below the plane z = x, and within the cylinder z? + 3% = 4.

11. Problem: A lamina occupies the region bounded by the line y = z + 2 and by the
parabola y = 2% . The density of the lamina at the point P(z,y) is p(z,y) = kz?
(where £ is a positive constant). Find the mass and the center of mass of the lamina.

12. Problem: Evaluate the double integral [[,(z — 3y*)dxzdy, where R = {(z,y)|0 < z <
2, 1<y<2}.

13. Problem: Evaluate [[,ysin(zy)dzdy, where R = [1,2] x [0, 7].

14. Problem: Find the volume of the solid S that is bounded by the elliptic paraboid
2% + 2y% + 2 = 16, the planes £ = 2 and y = 2, and the three coordinate planes.

15. Problem: If R = [0,7/2] x [0,7/2], compute [ [, sinz cos ydzdy.

16. Problem: Evaluate f f p(@+2y)dxdy, where D is the region bounded by the parabolas
y =222 and y =1+ 2%

17. Find the volume of the solid that lies under the paraboloid z = 22 + y? and above the
region D in the zy-plane bounded by the line y = 2z and the parabola y = z2.

If we integrate with respect to z first then we get,
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18. Problem: Evaluate [[, zy dzdy where D is the region bounded by the line y =z — 1
and the parabola y? = 2z + 6.

19. Problem: Use the following change of variables x = arcosf, y = br sin f to evaluate
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where D* is the quarter of ellipse
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SOLUTIONS

Solution 1: An antiderivative of 1/(1 + ?) is tan™'y. So on integrating first with
respect to y, holding z fixed, we get
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Now we integrate with respect to x to get
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So we have the final result
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Solution 2:
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We chose to integrate first with respect to y, then x. If we use the other order, we get
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Solution 4:
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Solution 8:
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Solution 11: The line and the parabola intersect in the two points (-1,1) and (
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Integrating this time with respect to z first, we have
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Solution 13: If we first integrate with respect to x, we get
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Solution 15:
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Solution 16: The parabolas intersect when 222 = 1+ 22, that is, 22 = 1, so x = £1.
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Solution 17:

V= // (z® +y° dxdy—/ / (z?
D
2 3 y=2x 3 2\3
:/0 [m Y+ } / [ ? —x2x2——($3) }dm
/2 o, 1423 o 25 1t 216
= —— x4 dr = — = —— 4+ —| ==
0 3 3 21 5 6 |, 35
Solution 18:
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Solution 19 Let us find the jacobian determinant of the given change of variables:
x=arcosf,y=>brsinf, x >0,y <0 as

acosf —arsinf

jacobiandet[{ar cos 0, brsin 8}, {r,0}] = bsing  breosf | = abr.

Since the boundary of the region D* in the zy-plane is



the r@-equations for boundaries of the region D in the rf#-plane are the following

3T
2

r=1, <0 < 2.

Therefore the double integral can be computed as
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