Doubleintegrals: Lecture 10

Double Integrals

Definition: let R be closed region in the x, y plane. If f is function of two
variables that is define on the region R, then the double integralsof f on R
Iswritten by

@ X Y)dA or  q (% y)dxdy

dydx (Js8li adaiall 34 5 dapall sdey Cilyiaiall culS 1) A3 Ma

b Y1 ; :
@f (x.y) dA=0f (x,y) dydx
R ays
ia b
dxdy L) adaial) 3253 U JCAIL ciliaiall S 131 Ll
x1 X2
bt N
d X
G (x.y) dA= 3 (x.y) dxdy NIV gy
R C Xy

32
EX.1: Evauate ¢y1+8xy )dydx
01

Since dydx b vertical |

y=1, y=2 | y=2!
OCYL +8xy )dydx = ¢y +8x ﬁ) o ANRYAN \ \ -
01 0 2] y=li
= iz + 4x(@)] - [1+ 4x)]} dx x=3§
= J[2 +16x] - [1+ 4x]} dx
= dl +12x} dx

=(x+12x—22):=(3+6(9»—(0) = (3+54) =57



Doubleintegrals: Lecture 10

1y+l

Ex.2: Evaluate odz- 3x +y)dxdy

1y+1 y+1
Solution: ¢)¢f2- 3x +y)dxdy = d2x gx +yx) dy

00

1
= g2y +1)- E(y +1)% +y(y +1)]dy
: =1 | .. /
L1 NI
:d 2+ )dy =
0
¢ 1y_3+1 N N
23 27 6 2 3 <

0

EX.3: Evaluate ¢gy2x- y*)dA over the triangular region R enclosed by
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Reversing the Order of I ntegration

Ex.l: Write an equivalent double of integration reversed
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Solution:
-XEYEX+2P y=-X,y=x+2
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Ex.2: Evaluate by reversing the order of integration ¢y) e dxdy
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Solution: By reversing the order

X=y,x=p,0EyEpb
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The Area

Definition: The area of the region R defined byA = C\fﬁA :
R

Ex.1: Draw the region bounded by y=€*, y=sinx, x=p, x=-p and evaluate
its area.
Solution:
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Ex.2: find the area bounded by y=-x, y=-3x and x=y+4.

Solution:
X=-X+4b x=2,y=-2

X=-3x+4b x=1,y=-3
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Ex.3: Find the area of the region R bounded by y=x and y:x2 in the first

guadrant.

Solution:
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Ex.4: Find the area of the region R enclosed by the parabola y=x? and the

line y=x+2.
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Another solution
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