
Test MT03: Sample

Question 1 (4 p.) Let M = {(x, y) ∈ R2 : 4x2 + 9y2 ≤ 1 ∧ y ≤ 0}. The double integral∫
M

f(x, y) dA, where f is an arbitrary function of two variables which is continuous onM ,

is equal to

a)
∫ 1

2

− 12

∫ 0
− 13

f(x, y) dy dx b)
∫ 1

3

− 13

∫ 0
− 12
√
1−9y2

f(x, y) dx dy

c)
∫ 1

3

− 13

∫ 1
2

− 12
f(x, y) dx dy d)

∫ 1
2

− 12

∫ 0
− 13
√
1−4x2

f(x, y) dy dx

e)
∫ 1

2

0

∫ 0
− 13
√
1−4x2

f(x, y) dy dx

Question 2 (4 p.) The area of the region bounded by the curve (x2 + y2)4 = 2y7 by
changing to polar coordinates (x = r cosϕ, y = r sinϕ), is equal to

a) 2
∫
π/2

0
sin14 ϕ dϕ b) 2

∫
π

0
sin7 ϕ dϕ

c) 2
∫
π

0
sin14 ϕ dϕ d) 2

∫ 2π
0
sin14ϕ dϕ

e)
∫
π

0
sin7 ϕ dϕ

Question 3 (8 p.) The volume of the cylindrical solid{
(x, y, z) ∈ R3 : 0 ≤ x ≤ 12π ∧ 0 ≤ y ≤ sinx ∧ 0 ≤ z ≤ x2 + y2

}
is equal to the double integral

a)
∫
π/2

0

∫ sinx
0

(x2 + y2) dy dx b)
∫
π/2

0

∫ x2+y2

0
sin x dy dx

c)
∫
π/2

0

∫ 1
0
(x2 + y2) dx dy d)

∫
π/2

0

∫ sin(x2+y2)
0

dy dx

e)
∫ sinx
0

∫
π/2

0
(x2 + y2) dy dx



Question 4 (8 p.) The volume of the solid{
(x, y, z) ∈ R3 : 0 ≤ z ≤

√
x2 + y2 ∧ x2 + y2 ≤ 1 ∧ y ≥ 0

}
is equal to the triple integral

a)
∫
π/2

0

∫ 1
0

∫ %

0
% dz d% dϕ b)

∫
π/2

0

∫ 1
−1

∫ %

0
% dz d% dϕ

c)
∫
π

0

∫ 1
0

∫ %

0
% dz d% dϕ d)

∫
π

0

∫ 1
0

∫ %2

0
% dz d% dϕ

e)
∫
π

0

∫ 1
0

∫ %

0
%2 dz d% dϕ

[
Answers: d – c – a – c

]


