
Assignment 7

Q7

Solution. 1.omit the ”1st quadrant” condition in the question.
By letting {

u=3x+2y
v=x+4y

the region of integral is changed to {
2≤ u ≤ 6
0≤ v ≤ 4

The absolute value of the Jacobian of the transformation is |J(u, v)| = |∂(x,y)∂(u,v) | =
1
10

Function f = 3x2 + 14xy + 8y2 = uv.
So the integral

I =

∫ 4

0

∫ 6

2

1

10
uv dudv =

64

5

2. consider the condition ”1st quadrant” in the question.
From x ≥ 0 we have 2u ≥ v, from y ≥ 0 we have 3v ≥ u
The integral

I =

∫ 6

2

∫ 4

u/3

1

10
uv dvdu =

64

5
− 16

9

1



Q12

Solution.
To calculate the integral we use generalized polar coordinates by making the following change of variables:

x = ar cos θ, y = br sin θ.

The absolute value of the Jacobian of the transformation is |I| = abr.
The integral in the new coordinates becomes

I =

∫∫
U

1 dxdy

= ab

∫∫
U ′

r drdθ.

The region of integration U’ in polar coordinates is a rectangular and defined by the inequalities

0 ≤ r ≤ 1, 0 ≤ θ ≤ 2π .

Then the area can be written as

I = ab

∫∫
U ′

r drdθ = ab

2π∫
0

dθ

1∫
0

rdr = ab · 2π · 1
2
= abπ.

Q16

Solution.
The new region is the above-mentioned triangular.
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The absolute value of the Jacobian of the transformation is |I| =
∣∣∣∣ 2u −2v
2v 2u

∣∣∣∣ = 4(u2 + v2).

Function f =
√
u4 + v4 − 2u2v2 + 4u2v2 = u2 + v2

The integral in the new coordinates becomes∫ 1

0

∫ u

0

4(u2 + v2)2 dvdu =
56

45

Q20

Solution.
the region of integral is changed to 1≤ u ≤ 2

0≤ v ≤ 2
0≤ w ≤ 3

The absolute value of the Jacobian of the transformation is |I| = 1
3u .

Function f = uv + vw
The integral in the new coordinates becomes

1

3

∫∫∫
U ′

v +
vw

u
= 2 + 3ln2
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