Math 408, Actuarial Statistics I A.J. Hildebrand

Double integrals

Practice problems — Solutions

1. Set up a double integral of f(z,y) over the region given by 0 <z < l,z <y <z + 1.

Solution:

1 z+1
A @ /z =(}\y=x f(z,y)dydx
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2. Set up a double integral of f(z,y) over the part of the unit square 0 <z <1,0<y <1,
on which y < z/2.

Solution:

1 z/2 1/2 g1
/ / f(z,y)dyda or / f(z,y)dady
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3. Set up a double integral of f(z, ;{t over the part of the unit square on which = +y > 0.5.

Solution:

y /\V /1/2 / o f(z,y)dydz + / 1/2 _Of@(x y)dydz
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4. Set up a double integral of f(z,y) over the part of the unit square on which both z and
y are greater than 0.5.

Solution:

1 1
/ / f(z,y)dyda
z=1/2 Jy=1/2
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5. Set up a double integral of f(zx,y) over the part of the unit square on which at least
one of z and y is greater than 0.5.

Solution: ) .
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6. Set up a double integral of f(z,y) over the part of the region given by 0 < z < 50—y < 50
on which both z and y are greater than 20. '

~
/xBO /ySO—a: f(x’ y)dydx
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7. Set up ble integral of f(z,y) over the set of all points (z,y) in the
Wiy sDED  X-[£y £ o G

Solution:
/ f(z,y)dydx
=1 Jy=z—1
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8. Evaluate | g€ " Ydzdy, where R is the region in the first quadrant in which z +y < 1.

Solution:
1 1-z 1
/ / e e Ydydr = / e 2(1 — e~ (1=2))dg
z=0Jy=0 0

1
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9. Evaluate [[pe™*" 2ydacdy where R is the region in the first quadrant in which z <y

Solution:
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10. Evaluate [[,(z? + y?)dzdy, where R is the region 0 <z <y < L

L y L
/ / (x2+y2)dydz—/ (lz +y :L') Y
y=0 J =0 3

Solution:

dyd:c

11. Evaluate [/, rl@—y+ k)dwdy, where R is the regiof inside the unit square in which

z+y>0.5. | 7,
Solution: //

05 p1 ) 1 T
/ / (x —y+ 1)dydz + / / (z —y+1)dydz
=0 Jy=0.5—z =0.5 Jy=0
5
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1 1 1 1
(L‘(].—§+IE)—5(1—(5—-37)2)4-(1—5"'.’13))(1:12
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12. Evaluate fol fola:max(a:,y)dyda:.

Solution:
R @ 1 1 @ 1 1 — 22
/ / 2dydz + / / zydydr = / (m3 +x )dm
- Jz=0Jy=0 z=0Jy=z 0
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