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10.1. Let vi = (ai1, ai2, . . . , ain), i = 1, . . . , n be vectors in Rn. Prove that the n-parallelogram
P (v1, v2, . . . , vn), spanned by these vectors, i.e., the set

P (v1, v2, . . . , vn) = {α1 · v1 + α2 · v2 + · · ·+ αn · vn αi ∈ [0, 1]}

has volume
det(aij)i,j=1,...,n

10.2. Find the dimensions of the rectangular box in the 3-dimensional space of maximum volume
given that the surface area is 10 m2.

10.3. The region D is bounded by the segments x = 0, 0 ≤ y ≤ 1; y = 0, 0 ≤ x ≤ 1; y = 1, 0 ≤
x ≤ 3

4 and by an arc of the parabola y2 = 4(1 − x). Consider a mapping into the (x, y)
from (u, v) plane defined by the transformation x = u2 − v2, y = 2uv. Sketch D and also
the two regions in the (u, v) plane which are mapped into it. Evaluate∫

D

dxdy

(x2 + y2)1/2

10.4. Compute the integral
∫ ∫ ∫

V

dxdydz
(1+x+y+z)3

where V is the region bounded by the surfaces

x + y + z = 1, x = 0, y = 0 and z = 0.

10.5. Compute the following integrals:

(a) ∫ ∫
S

x2

x2 + 4y2
dxdy,

where S is the region between the two ellipses x2 + 4y2 = 1, x2 + 4y2 = 4.

Hint : use the substitution x = ρ cos(θ), y = 1
2ρ sin(θ).

(b) ∫ ∫
D

2x− y

(x + y)2
dxdy,

where D is bounded by x + y = 1, x + y = 2, 2x− y = 1, 2x− y = 3.

10.6. Bonus problem. Write the iterated integral∫ 1

0

(∫ y1/3

y
e−x2

dx

)
dy

as an integral over a subset of the plane and compute it.


