
 

 

Answer on Question #52363 - Math - Multivariable Calculus 

 

Solution: 

Area: 

𝐴 =
1

2
∮−𝑦𝑑𝑥 + 𝑥𝑑𝑦 = 

=
1

2
[ ∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(−1,1)

(−3,5)

+ ∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(1,3)

(−1,1)

+ ∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(3,2)

(1,3)

+ 

+ ∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(5,3)

(3,2)

+ ∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(−3,5)

(5,3)

] 

 Equation of line through points  (−3, 5), (−1, 1)    is 𝑦 = −2𝑥 − 1. 

Besides,  

𝑑𝑦 = −2𝑑𝑥 

 



 

 

𝐴1 =
1

2
∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(−1,1)

(−3,5)

=
1

2
∫ (2𝑥 + 1 − 2𝑥)𝑑𝑥

−1

−3

=
1

2
∫ 𝑑𝑥 =

1

2
𝑥|

−3

−1
−1

−3

=
1

2
(−1 − (−3)) =

3 − 1

2
= 1 

 Equation of line through points  (−1, 1), (1, 3)  is  𝑦 = 𝑥 + 2. 

Besides, 𝑑𝑦 = 𝑑𝑥. 

𝐴2 =
1

2
∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(1,3)

(−1,1)

=
1

2
∫(−𝑥 − 2 + 𝑥)𝑑𝑥

1

−1

= −∫ 𝑑𝑥 = −𝑥|−1
1 = 𝑥|1

−1
1

−1

= −1 − 1

= −2 

Equation of line through points  (1, 3), (3, 2) is  𝑦 = −
1

2
𝑥 +

7

2
 . 

Besides, 𝑑𝑦 = −
1

2
𝑑𝑥. 

𝐴3 =
1

2
∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(3,2)

(1,3)

=
1

2
∫(

1

2
𝑥 −

7

2
−
1

2
𝑥) 𝑑𝑥

3

1

= −
7

4
∫𝑑𝑥

3

1

= −
7

4
𝑥|

1

3

= −
7

4
(3 − 1)

= −
7

2
 

Equation of line through points  (3, 2), (5, 3) is 𝑦 =
1

2
𝑥 +

1

2
. 

Besides,  𝑑𝑦 =
1

2
𝑑𝑥. 

𝐴4 =
1

2
∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(5,3)

(3,2)

=
1

2
∫(−

1

2
𝑥 −

1

2
+
1

2
𝑥) 𝑑𝑥

5

3

= −
1

4
∫𝑑𝑥 = −

𝑥

4
|
3

5
5

3

= −
1

4
(5 − 3) = −

1

2
 

Equation of line through points (5, 3), (−3, 5) is  𝑦 = −
1

4
𝑥 +

17

4
. 

Besides, 𝑑𝑦 = −
1

4
𝑑𝑥. 

𝐴5 =
1

2
∮ (−𝑦𝑑𝑥 + 𝑥𝑑𝑦)

(−3,5)

(5,3)

=
1

2
∫ (

1

4
𝑥 −

17

4
−
1

4
𝑥) 𝑑𝑥

−3

5

= −
17𝑥

8
|
5

−3

= −
17

8
(−3 − 5)

= 17 

Therefore, 

𝐴 = 𝐴1 + 𝐴2 + 𝐴3 + 𝐴4 + 𝐴5 = 1 − 2 −
7

2
−

1

2
+ 17 = 12. 



 

 

Answer: 12. 
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