Math 233 - November 16, 2009

» Exam 3: 8.1-10.1

1.

ok w0

~No

Curve integrals

Reverse Path

Curve integrals and potential functions

Dependence of path, special vector field

Double integrals (setting up, changing order or integration,
etc)

Polar coordinates and double integrals with polar coordinates
Green's Theorem (applications)



1. Let R be the rectangle [1,2] x [0,7]. Find [[ xsinxy dA.

. Find the volume under the surface z = 6x and above triangle in
the xy-plane with vertices (0,0), (0,4) and (2,4).

. Compute f0|"2 2xe? ™ dx dy

. Change the order of integration folﬁ foxm f(x,y) dy dx.

5. Let C be the curve consisting of the line segment from (—1,0) to

(1,0) and the upper half of the unit circle back to (—1,0), oriented
counter-clockwise. Find [ y? cosx dx + (2xy + 2y sinx) dy

. Set up the integral for the volume under the surface z = f(x, y)
and above the region in the xy-plane bounded by y = x and
x=y%—y.



. Let R be the rectangle [1,2] x [0,]. Find [, xsinxy dA.
Solution: 1
. Find the volume under the surface z = 6x and above triangle in
the xy-plane with vertices (0,0), (0,4) and (2,4).
Solution: 16
. Compute folanxeyJ“X2 dx dy
Solution: 4
1
. Change the order of integration f016 Iy o f(x,y) dy dx.
. 2 (16
Solution: [ [0 f(x,y) dx dy
. Let C be the curve consisting of the line segment from (—1,0) to
(1,0) and the upper half of the unit circle back to (—1,0), oriented
counter-clockwise. Find fC y?cos x dx + (2xy + 2y sin x) dy
Solution: 4/3
. Set up the integral for the volume under the surface z = f(x, y)
and above the region in the xy-plane bounded by y = x and
_ 2
X=y'-y.
Solution: [ [%,_ f(x,y) dx dy



10.

11.
12.

Find the volume of the region bounded by the paraboloids
z=x>+y?and z=8 — (x*> + y?).

Find the volume of the solid above the xy-plane and the parabolid
z=14—(x*>+y?).

R={(x,y)0 <x<1;x><y <x} Find [[xy dA.

Find the volume under the surface z = x?y and above the triangle
in the xy-plane with vertices (0,0), (2,0), (2,2).

\/O_—_x2
Convert the integral to polar f_03 f_jgfjﬁxyz dy dx

Let D be the region outside the unit circle r = 1 and inside the
cardoid r =1 —sinf. Set up a double integral for the area of the
region.



10.

11.

12.

. Find the volume of the region bounded by the paraboloids

z=x>+y?and z =8 — (x* + y?).

Solution: 167.

Find the volume of the solid above the xy-plane and the parabolid
z=4— (x> +y?).

Solution: 87

R={(x,y)0 <x<1;x2<y <x} Find [[,xy dA.

Solution: 1/24

Find the volume under the surface z = x?y and above the triangle
in the xy-plane with vertices (0,0), (2,0), (2,2).

Solution: 16/5.

\/9 x2

Convert the mtegral to polar f f > x3xy? dy dx

Solution: f37r/2 r* cos @ dr df

Let D be the region outside the unit circle r = 1 and inside the
cardoid r =1 —sinf. Set up a double integral for the area of the
region.

Solution: f 1 sin

rdr do



13.

14.

15.

16.
17.

S [P F(x,y) dx dy = [P [T f(x,y) dy dx. What are a, b, c,d?
Let R be the region inside the cirle x> + y? = 1 and above the line
y = —x. Set up the integral ffR x? 4 y? dA in polar and in
rectangular coordinates. Find the integral.

Find [[5 x dA where R is the region bounded by y = 3x — x? and
y = x> —3x.

Find fo fzx siny3 dy dx

Compute ffo dA where R is the part of the disk x? + y? <9,
x>0andy > x.



13.

14.

15.

16.

17.

S [P F(x,y) dx dy = [P [T f(x,y) dy dx. What are a, b, ¢, d?
Solutlon 0,2,2x,4.

Let R be the region inside the cirle x> + y? = 1 and above the line
y = —x. Set up the integral ffR x? 4+ y? dA in polar and in
rectangular coordinates. Find the integral.

Solution: f3ﬂ/4 [3r3drdo=m/4=

f_lg(/f 1-x2 X +y2dydx+f1/\[f \}%X +y2dydx

Find [[,x dA where R is the region bounded by y = 3x — x? and
y = x% —3x.

Solution: 27/2

Find fol fX12 x3sin y3 dy dx

Solution: (1 —cos1)/12.

Compute [ x dA where R is the part of the disk x? + y? <9,
x>0andy > x.

Solution: 9(1 — 1//2)



18.

19.

20.

21.

22.

Find [[g |r — 1| dA where R is the disk r < 2.

Find the volume of the solid with the plane z = 0 on the bottom,
the cylinder x? 4+ y? = 4 as the side and the plane z =3 —x — y
as the top.

Find [[,+/x2 + y? dA where R is the region bounded by

xx? 4+ y? = 2x.

Find the line integral fc x3y? dz where C is the curve x = 2t,
y:tz,z:t2,0§t§1.

Find the work done by the field F = (x%y3, x3y?) from (0,0) to
(2,1)



18.

19.

20.

21.

22.

Find [ |r — 1| dA where R is the disk r < 2.
Solution: 27

Find the volume of the solid with the plane z = 0 on the bottom,
the cylinder x> + y2 = 4 as the side and the plane z=3 —x — y
as the top.

Solution: 127

Find [[s+/x2 + y? dA where R is the region bounded by

xx? 4+ y? = 2x.

Solution: 32/9

Find the line integral fC x3y? dz where C is the curve x = 2t,
y=t2z=t>0<t<1.

Solution: 16/9

Find the work done by the field F = (x2y3, x3y?) from (0,0) to

(2,1)
Solution: 8/3.



23.

24,

25.

26.

27.

Find [ Vf - dr for some function f where C(t) = t? +1,t> 4 t),
0 <t < 1. You also know the following f(0,0) =1, f(1,1) =5,
£(2,2) =9, £(1,0) =3, f(1,2) =7, £(1,3) = 4.

Find [ F - dr where F = (x?,xy,z?) and C is the curve with
C(t) = (sint,cost, t?), 0 < t < 2m.

Find fc F - dr where F = (4xe? cosy,2x?e?) and C is the curve
with C(t) = (sint,7t/2,t%), 0 <t < 1.

Let R be the triangle with vertices (0,2), (0,1), and (3,2). Set up
the integral [[ f(x,y) dA= [ [ f(x,y) dy dx.

Find the work done by the vector field F = (&, xe¥,(z + 1)e?)
from the point (0,0,0) to (1,1,1).



23.

24,

25.

26.

27.

Find [ Vf - dr for some function f where C(t) = t2 + 1,3+ t),

0 <t < 1. You also know the following (0, ) f(1,1) =5,
£(2,2) =9, £(1,0) =3, £(1,2) =7, £(1,3) =
Solution: 6

Find [ F - dr where F = (x? xy,z?) and C is the curve with
C(t) = (sint,cost, t?), 0 < t < 2m.

Solution: 647°/3

Find [ F - dr where F = (4xe?,cos y,2x?e?) and C is the curve
with C(t) = (sint, 7t/2,t%), 0 < t < 1.

Solution: F is conservative. 1

Let R be the triangle with vertices (0,2), (0,1), and (3,2). Set up
the integral [[ f(x,y) dA= [ [ f(x,y) dy dx.

Solution: f03 fxz/3+1 f(x,y) dy dx

Find the work done by the vector field F = (e¥, xe¥,(z + 1)e?)
from the point (0,0,0) to (1,1,1).

Solution: 2e



