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Example 1
Double Integrals

Evaluate the following iterated integrals.

1.

4 3
f ] 40 — 2xy dx dy
2

3 r4
f f 40 — 2xy dy dx
1 J2
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Example 2

Double Integrals

Find the volume of a solid bounded above by the plane z =4 — x — y and

below by the rectangle [0,1] X [0,2].
1.

2 r1
f f4—x—ydxdy
0 Y0

1 (2
f j4—x—ydydx
o Jo
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Answer: 5 cubic units.
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Example 3

Double Integrals

Suppose that the temperature (in degrees Celsius) at a point (x,y) on a flat

metal plate is T (x,y) = 10 -- x? -- 3y?2, where x and y are in meters.

1. Find the average temperature T, of the rectangular portion of the plate for

which0<x<land0 <y < 2.

Physics' Department

Answer:
T, = fol foz 10 4 x% + 3y?dydx = 8—36°C,
D=1-2=2m2 Ty =7 =2
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Example 4

Double Integrals

Evaluate the following iterated integrals.

In2 (1
I=f veY -- 1tanx dx dy
0o J-1

I= folnzf_llx/ey -~ 1tanxdxdy = f_lltanxdx folnzx/ey - 1dy.

1 sinx

f_ll tanxdx = [

—1lcosx

folnzx/ey - 1dy f\/_ 2 —du, withu =
y =In(u? — 1) and dy = u2—
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X = f_lﬁd(cosx).

e’ 1=

Answer: 0
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Multiple Integrals

Double Integrals

Exercise 1

1. Sketch a diagram of the region D bounded by the curves y; = v/x and

Yy, =+/2(x — 1).

2. Evaluate the following iterated integral.

jf x —ydydx
D
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Solution

According to the graph below, we write:

ff x—ydydx--]f x—ydydx
2(x1

The intersection between the two curves \

occurs when y; = y, at x, = 2,y, = V2.

By changing the order of integration, we get:

(v?/2)+1
f f x —ydxdy
y2

2
with x; = y% and x, = y? + 1.
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Multiple Integrals

Double Integrals

Exercise 2

1. Sketch the region over which the following integration takes place.

4 r2x
f j 2x —1dydx
1 Jox43

2. Evaluate the iterated integral.
3. Write the equivalent integral by reversing the order of integration.
4. Evaluate the resulting integral.
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ff2§32x—1dydx—f(2x Dy|?%.5 dx,

= f1 {[2x — 1]2x — [2x — 1][—x = 3]} dx,

4

= ff{6x2 —9x - 3}dx = (Zx —9% + 3x)|1.

IS0
= 2,62 = 0)ltys dy + G = 213, dy,

= 12 - (2 —6y + 9) —y + 3hdy + [} {12 -

2

L (=5 %)

4

8 (4
o 2x—ldxdy + [ f/22x—1dxdy,

3 8

2
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Multiple Integrals
Triple Integrals
Exercise 3

Use a triple integral to find the volume of the tetrahedron bounded by the four
planesx =0,z =0,x = 2y,and x - 2y - z = 2.

_L?L?f??f(x;)’;z) dzdy dx

f,y,z) =?

Physics' Department . i
_ . 575 dedlds ol
Faculty of Science LMD-Physics.univ-boumerdes.dz

MiHamed Bougara University of Boumerdes (Bpep-iBpdazianls) =Ll 5



Series & Differential Equations
L2 — Physics
1% Semester 2023/2024

University of Boumerdes
Faculty of science
Physics' Department

Multiple Integrals
Triple Integrals

Exercise 3

sketch

Four planes

x =0,

z=0,

x =2y,

X2y +rz=2.

Physics' Department
Faculty of Science LMD-Physics.univ-boumerdes.dz

B andlus uel

MiHamed Bougara University of Boumerdes (App-Tppoueinla) =l s



j??f??f??f(x,y,z) dzdy dx

fl,yz)=1
Starting with the inner integral, we see that z goes from 0 up to the bottom
plane x +- 2y -z =2 =
2—x--2y
\ f dz
0
Then, y goes from the curve y = %x up tothecurvey =1 — %x.
1-x/2
- 2—x+2ydy
x/2

x goes from 0 to x, = 1, the intersection between x -- 2y = 2 and x = 2y.

1 1 14
\ f 3—4x +x%dx = <3x—2x2 -:-§x3)
0

o 3
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