
Vector calculus — Final results of previous assignments (2011–15)

Note that for some exercises other results are possible, e.g. vector potentials.

Assignment Question Final result
2011 assignment 1 1 proof

2 y2 − x2

3a yı̂+ x̂
3b proof
3c φ = xy + λ

2011 assignment 2 1a 4t3et
4

1b 4e(0.01)
2a −~r/|~r|3

2b–d −1/2
√
2

2011 assignment 3 1a–b 27/8
2a–b 1/28

2011 assignment 4 1 27

2012 assignment 1 1 tetrahedron, −ı̂,−̂,−k̂, (3ı̂+ 2̂+ k̂)/
√
14

2 proof
3 (x− y)ex+y+z

4 φ = x2z + y2z + 1
3z

3 + λ

5 e.g. ~A = xy2k̂
2012 assignment 2 1a 5/12

1b 1/4

1c ~∇× ~F = −2xyk̂
2a–b 2

2c φ = xz + y2 + λ
2012 assignment 3 1 3

2a–b −81π/4
2012 assignment 4 1a 3

1b proof
2a–b π/4

2013 assignment 1 1 proof
2 8y4zexy + 2xy5zexy

3 e.g. ~A = (13y
3 − xz3)k̂

4 proof

2013 assignment 2 1 d~a
dt

= etı̂+ ̂+ e2t(2 cos t− sin t)k̂,
d(f(~a))

dt
(t) = e2t+t+e4t(2 cos2 t−cos t sin t)

√

e2t+t2+e4t cos2 t

2 5π
√
2

3
∫

Γc

~G · d~r = 4/π,
∫

Γd

~G · d~r = 4/3

4 ϕ = 1
2x

+ 1
3y

3 + 1
4z

4 + λ,
∫

Γc

~H · d~r = 0

2013 assignment 3 1a ξ = xy, η = y (see exercise in §2 of lecture notes)
1b 1/4
2 π/6
3 3
4 Each expression contains a mistake, find it!

2013 assignment 4 1 2
2 124π
3 -1/3



2014 assignment 1 MA2VC 1 ϕ = 1
2y

2z2 + λ, irrotational, non solenoidal, no v.p.
2 proof
3 6y3z2

2014 assignment 1 MA3VC 1 ϕ = 1
2π sin(2πx) + 1

2y
2z2 + λ, irrotational, non sol., no v.p.

2 proof
3 6y3z2

4 n̂ = (ŷ+ zk̂)/
√

y2 + z2

2014 assignment 2 MA2VC 1 2
2 A→2, B→32, C→0, D→-2, proof
3 4
4 proof

2014 assignment 2 MA3VC 1–3 same as MA2VC

4 ~a = cos t̂ı+ sin t̂+ (cos2 t− sin2 t)k̂,

τ̂ = − sin tı̂+cos t̂−4 cos t sin tk̂√
sin2 +cos2 t+16 sin2 t cos2 t

, compatible with n̂

2015 assignment 1 MA2VC 1 ~∇ · ~F = 0, ~∇× ~F = 12x2y3zı̂− 6xy4ẑ− 4x3y3k̂, solenoidal,

not irrotational, not conservative, no s.p., v.p.: ~A = x3y4ẑ
2 proof
3 demonstration

4 P1 : ~aG, P2 : ~aC , P3 : ~aD, F1 : ~GC , F2 : ~GF , F3 : ~GA.
2015 assignment 1 MA3VC 1–2 same as MA2VC

3 demonstration

4 ~a(t) = t̂ı+ (e−t2 + λ)̂.
2015 assignment 2 MA2VC 1 Area = 4/3, figure P3

2.1 1/2
2.2 1/2
2.3 proof

2.4 ~a(t) = (1− t)̂ı + t̂+ t(1− t)k̂
3 F, T, T, F, T

2015 assignment 2 MA3VC 1–2 same as MA2VC
3 same as MA2VC, plus justification

2


