
MA2 Practice problems 4 pHabala 2021

MA2: Practice problems—Functions of more variables: Integrals

For the following functions f and regions Ω, set up and evaluate the integral

∫∫
Ω

f dA.

1. f(x, y) = 6xy + 2x+ 2y, Ω = [0, 1]× [0, 2],

2. f(x, y) = 3 sin(3x+ y), Ω = [0, π]× [0, 2π],

3. f(x, y) = x sin(xy), Ω = [0, 1]× [0, 2π],

4. f(x, y) = x2y exy, Ω = [0, 1]× [0, 2],

5. f(x, y) = y
(1+x2+y2)2 , Ω = [0, 1]× [0, 1],

6. f(x, y) = 1
1+x2+y2+x2y2 , Ω = [0, 1]× [0,∞],

7. f(x, y) = e−x−y, Ω = [0,∞]× [0,∞],

8. f(x, y) = 3x3exy,
Ω is a finite region bounded by y = x2 and y = 1,

9. f(x, y) = x2 sin(xy),
Ω is a finite region bounded by y = πx and y = 2πx for 1 ≤ x ≤ 2,

10. f(x, y) = 9y,
Ω is a finite region bounded by x2 + y2 = 5 and y = 3x− 5 that includes (2, 0),

11. f(x, y) = 9x,
Ω is a finite region bounded by y = x, 3y − x = 2 and x+ y = 6,

12. f(x, y) = 4ey
2

+ 8xy,
Ω is a finite region bounded by x = 0, y = 2 and y = 2x,

13. f(x, y) = y
x ,

Ω = {(x, y) ∈ IR2; x ≥ 0, y ≥ 0, x+ y ≤ 3},
14. f(x, y) = e−(x+y),
Ω = {(x, y) ∈ IR2; 0 ≤ x ≤ y},
15. f(x, y) = 1

x ,
Ω = {(x, y) ∈ IR2; x ≥ 1, xy2 ≤ 1}.

16. Evaluate the following integral, then change the order of integration and integrate again:
1∫

0

x2∫
x3

xy dy dx.

In the following integrals, change the order of integration.

17.

1∫
0

πy/2∫
arcsin(y)

f(x, y) dx dy, 18.

∞∫
1

1/x∫
0

f(x, y) dy dx,

19.

1∫
−1

√
1−x2∫
0

f(x, y) dy dx, 20.

1∫
0

x∫
0

f(x, y) dy dx+

2∫
1

2−x∫
0

f(x, y) dy dx,

21.

1∫
0

3x2∫
0

f(x, y) dy dx+

4∫
1

3∫
x−1

f(x, y) dy dx.


