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Exercise 1. Calculate double integrals over a rectangle R.

a) [[zy\/1+ 2%+ y? dady R:0<z<1,0<y<1 answer:%
R

®) Jfaf (m+yl+1)3 drdy R:0sw<2 0sys<l answer: 3;
¢) [[sin(zy) dedy R:0<z<1, n<y<2rm answer: 0
R
d) [[(2z — 3y?) daxdy R:-1<z<1,0<y<2 answer: —16
R
e) [[zcos(z? +y) dzdy R:—\/m<2<0,0<y<m answer: 2
R
R:0<x<1,0<y<?2 answer:%

f) [[ 22ye™ dzdy
R

Exercise 2. Express the following double integrals over a rectangle R as products of single integrals and evaluate

them.
a)}fq{f%dagdy R:0<z<1,0<y<1 answer: 75
b)£f%d$dy R:0<z<2 1<y<e answer: 2
c) [[e*Y dady R:-1<z<1, -1<y<1 answer: €* + % — 2
R
d) [[zy(z? + y?) dzdy R:0<z<1, 0<y<l1 answer: +
R
e) [[cos(z +y) dedy R:—2<zx<% 0<y<?% answer: 1
R
R:1<z<e, 1<y<2 answer: 62(%71112)4*1112

f) ffxyln% dxdy
R

Exercise 3. Write down the formula for [[ f(z,y) dzdy as an iterated double integral if D is a region bounded
D

by the following curves. Sketch the region in each case.

5 25—x2

a)x=0, y=0, 22 +y* =25, (z, y >0) answer: f( [ fz,y) dy) dx
0 0
2V

b)y=1 y=z z=2 answer: f(f flz,y) dy) dz
1M1
1 2T—a:2

c)xl+y=2, 9y =2% =0 answer: f( | flz,y) dy) dx
0

Exercise 4. Reverse the order of integration in the following integrals. Evaluate both integrals. What is the

geometric representation of the integrals? Sketch the region in each case.

1 Inz 1 e
a) [de [ 1dy answer: [dy [1dx=1
0 0 0 ey
1 VY 1 VT
b) [dy [1dx answer: [dx [ 1dy =3
0 y2 0 2
b1 2 2 z 1 arcsin y
¢) [dz [ 1dy answer: [dy [ldz+ [dy [ ldz=m—-1
0 sinx 1 0 0 0

Remark: Divide region in example (c) into two parts.
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Exercise 5. Calculate double integrals over regions bounded by given curves. Sketch the region in each case.

a) [[ 2%y dxdy Diy=—yr,y=L1 z=12=2 answer: —L
D
b) fo zy dxdy D:y=—-2>+4 y=3yz,y=0 answer: %
) ‘[)ﬂxQ +y) dady Diy=2% y’ =2 answer: £
d)}gf%dwdy D:iy=1 y=u =2 answer: §
e) [[1 dudy D:y=a® y=4-2a° answer: 162
D
£) [[ 22 dxdy D:y*’=2+2 y=—x, x=2 answer: %
D
g) [[ 2zy dzdy D:y=2% y=2+|x| answer: 0
D
D:y=—yzr, y=-2yr, 1<z <4 answer: 7%

h) {)f(a: + 2y) dzdy

Exercise 6. Calculate double integrals over regions bounded by given curves using polar coordinates. Sketch

the region in each case.

a) [[(z* +y?) dzdy D:z?>+y2<4 answer: 8m
D
b) gf\/xQ—&—yz—Qdmdy D:z?+42<25 224+4%2>9 answer: 28T
) [[(z+y) dedy D:a2? 4y <2z answer: —T
D
d) fo(z+y) dxdy D:a?2+y2<z+4vy answer: —%
e) [[x?\/x? + y? dady D:2?24+y2<1,y>x answer: 15
D
dxdy D:2?24+y2>1, 224+y> <4, y>2z answer: T

2B v

Exercise 7. Using a double integral, calculate the area of regions given in Exercise 3, Exercise 5 and Ex-

ercise 6.

Exercise 8. Calculate the volume of a solid bounded by the following curves. Sketch the solid in each case.

a)y=a2y=1 2=0, z=2y answer:%
b)z=0,y=0, z+y=1, 2=0, z =2xy (mswer:%
c)x=0,y=1,2x+y=5,2=0, z=ay answer:iﬁ3

Exercise 9. Calculate the volume of a solid with base bounded by curves y? = x +2, y = —z, = 2 having

height equal 9. Sketch the solid. answer: %

Exercise 10. Calculate the volume of a solid with base bounded by a curve 2 + y? = 5. The base of the solid

lies on the OXY plane. The solid is bounded from above by plane 2% + y?. Sketch the solid. answer: 822T.

Exercise 11. Calculate the surface of a plane 2x + 2y + z = 8 bounded by the coordinate system axes. Sketch

a diagram. answer: 24.



