
Answer on Question #74644 – Math – Calculus 

Question 

State whether the following statements are true or false. Justify your answers. 

1) lim x to 0 (1/x^2 -1/sin^2x)is in (0/0) form. 

2) f(x,y)={sin(x^2y/x^3 +y^3)}/ln(x+y/x) is a homogeneous funtion of degree 2. 

3) Domain of f(x,y)=xy/(x^4 +y^4) is R^2. 

4) The function f(x,y)=(x^3y +1, x^2 +y^2) is locally invertible at (1,2). 

5) The function f(x,y)=x^3 +y^3 is integrable on [1,2]×[1,3]. 

 

Solution 

 

1) lim
𝑥→0

(
1

𝑥2
−

1

𝑠𝑖𝑛2𝑥
)  𝑖𝑠 𝑖𝑛 (

0

0
)  𝑓𝑜𝑟𝑚. It is false. 

 lim
𝑥→0

(
1

𝑥2
−

1

𝑠𝑖𝑛2𝑥
)  𝑖𝑠 𝑖𝑛 (∞ − ∞)  𝑓𝑜𝑟𝑚 but  

lim
𝑥→0

(
1

𝑥2
−

1

𝑠𝑖𝑛2𝑥
) = lim

𝑥→0
(

𝑠𝑖𝑛2𝑥 − 𝑥2

𝑥2𝑠𝑖𝑛2𝑥
) = (

0

0
)

= [𝑤𝑒 𝑐𝑎𝑛 𝑢𝑠𝑒 𝑙′𝐻𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑒 𝑟𝑢𝑙𝑒] = lim
𝑥→0

(𝑠𝑖𝑛2𝑥 − 𝑥2)′

(𝑥2𝑠𝑖𝑛2𝑥)′
= 

= lim
𝑥→0

2sin (2𝑥) − 2𝑥

2 sin(2𝑥) ∙ 𝑥2 + 2𝑥 ∙ 𝑠𝑖𝑛2𝑥
= (

0

0
) = [𝑤𝑒 𝑐𝑎𝑛 𝑢𝑠𝑒 𝑙′𝐻𝑜𝑠𝑝𝑖𝑡𝑎𝑙𝑒 𝑟𝑢𝑙𝑒]

= 

= lim
𝑥→0

4 cos(2𝑥) − 2

4 cos(2𝑥) ∙ 𝑥2 + 2 sin(2𝑥) ∙ 2𝑥 + 2 𝑠𝑖𝑛2𝑥 +2𝑥 ∙ 2𝑠𝑖𝑛(2𝑥)
=

2

0
= ∞ 

2) 𝑓(𝑥, 𝑦) =
𝑠𝑖𝑛(

𝑥2𝑦

𝑥3+𝑦3)

𝑙𝑛(𝑥+
𝑦

𝑥
)

 is a homogeneous function of degree 2. It is false. 

𝑓(𝛼𝑥, 𝛼𝑦) =
𝑠𝑖𝑛(

(𝛼𝑥)2𝛼𝑦

(𝛼𝑥)3+(𝛼𝑦)3)

𝑙𝑛(𝛼𝑥+
𝛼𝑦

𝛼𝑥
)

=
𝑠𝑖𝑛(

𝛼3𝑥2𝑦

(𝑥3+𝑦3)𝛼3)

𝑙𝑛(𝛼𝑥+
𝑦

𝑥
)

= 

=
𝑠𝑖𝑛 (

𝑥2𝑦
𝑥3 + 𝑦3)

𝑙𝑛 (𝛼𝑥 +
𝑦
𝑥)

≠ 𝛼2𝑓(𝑥, 𝑦) 

3) Domain of 𝑓(𝑥, 𝑦) =
𝑥𝑦

𝑥4+𝑦4
 is 𝑅2. It is false.  𝑥4 + 𝑦4 ≠ 0. Domain of 

𝑓(𝑥, 𝑦) is 𝑅2/(0; 0). 

4) The function  𝑓(𝑥, 𝑦) = [𝑥3𝑦+1

𝑥2+𝑦2]  is locally invertible at (1,2). This is true. 

               Jacobian matrix of f 𝐽𝑓(𝑥,𝑦) = [

𝜕𝑓

𝜕𝑥

𝜕𝑓

𝜕𝑦

𝜕𝑓

𝜕𝑥

𝜕𝑓

𝜕𝑦

] = [
3𝑥2𝑦 𝑥3

2𝑥 2𝑦
] 



𝑑𝑒𝑡( 𝐽𝑓(𝑥,𝑦)) = |
3𝑥2𝑦 𝑥3

2𝑥 2𝑦
| = 6𝑥2𝑦2 − 2𝑥4 

𝑑𝑒𝑡( 𝐽𝑓(𝑥,𝑦))|
𝑥 = 1

𝑦 = 2
= 24 − 2 = 22 ≠ 0 

 

5) The function  𝑓(𝑥, 𝑦) = 𝑥3 + 𝑦3  is integrable on[1; 2] × [1; 3]. Of course 

this is true because 𝑥3 is continuous function on R, 𝑦3 is continuous 

function on R, so 𝑓(𝑥, 𝑦) is continuous function on 𝑅2 and that’s why it is 

integrable on[1; 2] × [1; 3]. 

 

Answer: 

1) false; 

2) false; 

3) false; 

4) true; 

5) true. 

 

 

 

 

 

 

 

 

 

 

 

 

Answer provided by https://www.AssignmentExpert.com 

 

https://www.assignmentexpert.com/

