
Mathematical Physics I, 2008
Assignment 3

1. Compute the line integral,

I =
∫

C

~A(~x) · d~x (1)

where C is a curve parametrised by ~x(s), 0 ≤ s ≤ 1, for

(a)

~x(s) = R (cos(2πs)x̂+ sin(2πs)ŷ) (2)

~A(~x) = φ

(
−y√
x2 + y2

x̂+
x√

x2 + y2
ŷ

)
(3)

(b)

~x(s) = R (cos(2πs)x̂+ sin(2πs)ŷ) (4)

~A(~x) = −Byx̂ (5)

(c)

~x(s) = a cos(2πs)x̂+ b sin(2πs)ŷ (6)

~A(~x) = −Byx̂ (7)

(d)

~x(s) =
R

s
ẑ (8)

~A(~x) = κ
~x

(x2 + y2 + z2)
3
2

(9)

(e)

~x(s) = a (cos(2πs)x̂+ sin(2πs)ŷ) +
R

s
ẑ (10)

~A(~x) = κ
~x

(x2 + y2 + z2)
3
2

(11)

1



2. Compute the surface integral,

I =
∫

Σ

~A(~x) · d~S (12)

where Σ is a surface parametrised by ~x(s, t), 0 ≤ s, t ≤ 1, for

(a)

~x(s) = a (sx̂+ tŷ) + bẑ (13)

~A(~x) = κ
~x

(x2 + y2 + z2)
3
2

(14)

(b)

~x(s) = as (cos(2πt)x̂+ sin(2πt)ŷ) + bẑ (15)

~A(~x) = v1x̂+ v2ŷ + v3ẑ (16)

(c)

~x(s) = s (cos(2πt)x̂+ sin(2πt)ŷ) +
√

1− s2ẑ (17)

~A(~x) = v1x̂+ v2ŷ + v3ẑ (18)

(d)

~x(s) = s (cos(2πt)x̂+ sin(2πt)ŷ) +
√

1− s2ẑ (19)

~A(~x) = κ
~x

(x2 + y2 + z2)
3
2

(20)

2


