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Mathematic by Ms.c Sura H. faraj

Lecture -4-
Multiple Integrals
» Double integrals:

Example: Calculate

| f £(x,y)dA

for f(x.y)= 1—6.\-3_1' and R: 05x<£2,-1<y<1

Solution: by fubini's theorem:

f Rf F(x,y)dA = f f (1 — 6x2y)dxdy = j [x-—f’x;y

-10

x=2

dy

x=0

1 1
= [x-2ypziay = [@- @@y
-1 -1

j [2 —16y]dy

16y3]"
=12y- 2] = [2y — 8y?]L,
-1

- (@0-®0?)- (2 -@)/c1?)

(2-8)-(-2-8)

={=0)={=10)

=—6+10=4
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Rev elsino the order of integr '1ti0n gives the same answel

6x2v2)"
f f (1 — 6x*y)dydx = f Iy— s L_l dx = f [y —3x2y?]ia" dx

0 =31

2
= f[(l —3x?) = (=1 —3x%)]dx
0

2
=I(1—3x2+1+3x2)dx

0
=fzdx= [2x]2
— (2)(2)-0=4

Example: Evaluate the integral

3 2
ff(l + 8xy)dydx
(¢ J

Solution:
33 3 8xy2 —
=[f(l+8xy)dydx=f[y+ > ] dx
01 0 y=1

j[y + 4xy2]" =2 dx

3
- f[(z + (™)@ - (1 + (B x)(1)?)] dx
0



G

3 3
=J[(2+16x)—(1+4x)]dx=[(2+16x—-1—4x)dx
0 0

3

= f(l + 12x)dx = [x+

0

12x2r'
2 0

=[x + 6x*]5 = (3 + (6)(3)* — 0)

=3+454=57

Example: Evaluate the integral

¢ R
ff(x + 3)dydx
00

Solution:

1 2 1

[f(x + 3)dydx = f[xy + 3y];:§dx

00 0

1

= f (2x + (3)(2) — 0)dx

0

1

= f(2x + 6)dx
0

2 1

= [—2—;—-+ 6x] = [x% + 6x]}
0

=[1+(6)(1)-0]

=14+6=7
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: Evaluate the integral

3 0 0 1
s 3 [ ](xzy—ny)dydx zZ j f(x+y+1)dxdy
0 —2 21 ~1
3 1 41
3. f f(Zx—4y)dydx 4. f[xzydxdy
1 ~1 2 0
2 W

5. f f(sinx + cosy)dxdy
T O
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