I The Grainger College of Engineering
Center for Academic Resources in Engineering

MATH 241

— Midterm 3 Review S—

Keep in mind that this presentation was created by CARE tutors, and while it is thorough, it is not comprehensive.



The queue contains the worksheet and the solution to this review session



Fubini’s Theorem

e If f(x,y)is continuous on the rectangle

R={xy)]as<x<bc<y<d}

]f f(x,y)dA = Lb fcd f(x,y)dydx = j;d Lbf(x, y)dxdy




Double Integral Over a General Region
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e Integrate dy from y=x to y=1 e Integrate dx from x=0 to x=y
e Then integrate dx e Then integrate dy



Center of Mass

e The x, y coordinates of the center of mass for an object that has a density
function p(x,y)

>‘c=%ffx-p(x,y)dA 7=$ﬂy-p(x,y)dA

“where mass is calculated as m = ﬂp(x,y)dA



Triple Integral

e Let E be the solid contained under the plane 2x +3y +z =6 in the
first octant. Compute the following:
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Triple Integral-Cont’d

e Let E be the solid contained under the plane 2x +3y +z =6 in the
first octant. Compute the following:

3 (2-2X/3 [6-2x-3y 3 [(2-2x/3
f f f 2xdV = f f f 2x dzdydx = f f 2x(6-2x-3y)dydx
E 0o Jo 0 o Jo
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Example Question #1

e Match the integrals to their corresponding solid regions:
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1 pl p2-x2-y>?
(A) f f f f(x,y,2) dzdxdy
0 Jy JO .
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1 pl—x 1—x2—y2 1
(B) f f f g(x,y,z) dzdydx z z
0 Jo 0
xﬂ xA{Ky xm\y
y




Example Solution #1

1 pl p2-x%-)?
(A) f f f f(x,y,2) dzdxdy
0 Jy JO

1 pl-x 1—x2—y2
(B) .[ j‘ j‘ g(x,y,2) dzdydx
0 JO 0
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Polar Coordinates

X = rcos6
y = rsinf
r¢ =x?+y?

6 = arctan (%)

dA = rdrdé@




Cylindrical Coordinates

e Cylindrical coordinate is just an extension of polar coordinate to
three dimension

ZA

X = rcosé
y = rsin@ t P(r, 0,z)
7 =17
) Z

r? = x? + y?
y 6 r \
@ = arctan (—) y
X . (r, 8, 0)

dV = rdzdrdé@ Sketch of a point in R3




Spherical Coordinates

. 9 ZA
X = pSIngCcos
P(p, 6, ¢)

y = psingsing
Z = PCOSQ

O
p? = x2 +y? + 72 N T
X y

dV = p?sing dpdOde

Sketch of a point in R3




Surface Area

e The area of the surface A(S) with equation z=f(x,y) can be calculated

ey () (2 «




Change of Variables Using Jacobian Matrix

e If thereis a transformation such that x=g(u,v) and y=h(u,v), then:

f f(x,y)dA = f f fTa(u, v), h(u, v)] - |ZE§:’3‘aK

R S

, Where the Jacobian Matrix is calculated as
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dey) (8¢ v dx By 8% 8y

o, v) dy  dy ou dv  dv du
ou  Jv




Example Question #2

e Set up the integral to calculate the area of R with the
transformation T(u,v) = (u2+v, v).
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Example Solution #2

e Set up the integral to calculate the area of R with the
transformation T(u,v) = (u3+v, v).

vd'-.
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\ Jacobian: det [ 0 1] = 2u

2 r1-u/2
Integral: f f 2u dvdu
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