
Quiz 6 Math 251, Multivariable Calculus

Problem 1: Find the critical points of the function f(x, y) = x2 + y2 subject to the
constrain 2x+ 3y = 6

Let g(x, y) = 2x + 3y − 6. ∇f = 〈2x, 2y〉; ∇g = 〈2, 3〉. The critical points are the
solutions of the system 

2x = 2λ

2y = 3λ

2x+ 3y = 6

We can solve for λ in the first two equations, and find 3x = 2y, which together with
the last equation, gives

x =
12

13
, y =

18

13

Problem 2: Evaluate the following double integral on the region A = [0, 2]× [1, 2]:∫∫
A

1

(x+ 3y)2
dA

We can use Fubini’s theorem and rewrite as iterated integral:

∫ 2

0

∫ 2

1

1

(x+ 3y)2
dydx =

∫ 2

0

[
−1

3(x+ 3y)

]2
y=1

dx

=
1

3

(∫ 2

0

1

x+ 3
dx−

∫ 2

0

1

x+ 6
dx

)
=

1

3

[
ln(x+ 3)− ln(x+ 6)

]2
0
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1

3

(
ln
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