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Exercise 1. Calculate the following double integrals:

i)
󰁝󰁝

D

(6x−3y)x.y. , where D is the parallelogram formed by (2, 0), (5, 3), (6, 7), (3, 4), by apply-

ing the transformation x = 1
3(v − u), y = 1

3(4v − u).

ii)
󰁝󰁝

D

xy3x.y. , where D is the region bounded by xy = 1, xy = 3, y = 2, y = 6, by applying

the transformation x = v
6u , y = 2u.

Exercise 2. i) Evaluate the double integral
󰁝󰁝

D

x3y3x.y. ,

where D is the domain in the first quadrant bounded by the curves x2+y2 = 5 , x2+y2 = 9 ,
x2 − y2 = 1 and x2 − y2 = 4 . Sketch the four curves and the domain of integration D.

ii) Sketch the domain D = {(x, y) : 0 ≤ x ≤ y ≤ 4x, 1 ≤ xy ≤ 2} and calculate the double
integral 󰁝󰁝

D
x2 y2x.y. .

iii) Evaluate the double integral 󰁝󰁝

D

xy3x.y. ,

where

D =
󰀋
(x, y) ∈ R2 : 1 ≤ x2 + y2 ≤ 4, y ≤ 0, x ≤ 0

󰀌
.

Exercise 3. Calculate the following double integrals:

i)
󰁝 3

0

󰁝 0

−
√
9−x2

ex
2+y2y.x. .

ii)
󰁝󰁝

D

(4xy − 7)x.y. , where D = {(x, y) ∈ R2 : x, y ≥ 0, x2 + y2 ≤ 2}.

Exercise 4. Calculate the following triple integrals:

i)
󰁝 1

0

󰁝 z2

0

󰁝 √
π
2

0
xy cos(x2)x.y. z.
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ii)
󰁝󰁝󰁝

E

6z2x.y. z., where E is the region below 4x+ y + 2z = 10 in the first octant.

iii)
󰁝󰁝󰁝

E

yzx.y. z., where E is the region bounded by x = 2y2 + 2z2 − 5 and x = 1.

Exercise 5. Calculate the following triple integrals:

i)
󰁝 3

0

󰁝 4

0

󰁝 y
2
+1

y
2

󰀓
x+

z

3

󰀔
x.y. z., using the transformation u = 2x−y

2 , v = y
2 , w = z

3 .

ii)
󰁝󰁝󰁝

E

(x2y + 3xyz)x.y. z., by transforming the region

E = {(x, y, z) ∈ R3 : 1 ≤ x ≤ 2, 0 ≤ xy ≤ 2, 0 ≤ z ≤ 1}

into a rectangular parallelepiped with volume 6.


