
Answer on Question #70059-Physics-Mechanics-Relativity 

Calculate the work done by a force F^vector = (x-y)i^cap +xy j^cap in moving a particle counter-clockwise 

along the circle x^2 +y^2 =4 from the point (2, 0) to the point (0, -2). 

Solution 

𝒓(𝑡) = (2 cos 𝑡 , 2 sin 𝑡), 0 ≤  𝑡 ≤
3𝜋

2
. 

𝑭(𝑟(𝑡)) = (2(cos 𝑡 − sin 𝑡),4 cos 𝑡 sin 𝑡) 

𝑊 = ∮ 𝑭(𝑟(𝑡)) 𝒓′(𝑡)𝑑𝑡 = ∫ (2(cos 𝑡 − sin 𝑡),4 cos 𝑡 sin 𝑡)2(− sin 𝑡 , cos 𝑡)𝑑𝑡

3𝜋
2

0

 

𝑊 = 4 ∫ [− cos 𝑡 sin 𝑡 + sin2 𝑡 + 2 cos2 𝑡 sin 𝑡]𝑑𝑡

3𝜋
2

0

 

𝑊 = 4 (
𝑡

2
−

1

4
sin 2𝑡 −

cos 𝑡

2
+

cos2 𝑡

2
−

1

6
cos 3𝑡)

0

3𝜋
2

= 2 ((
3𝜋

2
−

1

2
sin 3𝜋 − cos

3𝜋

2
+ cos2

3𝜋

2
−

1

3
cos

9𝜋

2
)

− (0 −
1

2
sin 0 − cos 0 + cos2 0 −

1

3
cos 0)) 

𝑊 = 2 ((
3𝜋

2
− 0 − 0 + 0 − 0) − (0 − 0 − 1 + 1 −

1

3
)) = (3𝜋 +

2

3
). 

Answer: (𝟑𝝅 +
𝟐

𝟑
). 
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