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Exercises for EFT 1, Sheet 2
Exercises for Math. Foundations of EFT, Sheet 2

Solutions

Exercise 1.

(a)
∫
x dx = 1

2
x2

(b)
∫
x2 dx = 1

3
x3

(c)
∫ 1
x

dx = ln |x|

(d)
∫

ex dx = ex

(e)
∫

(x+ y) dx = 1
2
x2 + xy

(f)
∫

(x+ y) dy = xy + 1
2
y2

(g)
∫

sin x dx = − cosx

(h)
∫

cosx dx = sin x

Exercise 2.

(a) d
dx
x = 1

(b) d
dx
x2 = 2x

(c) d
dx
cx5 = 5cx4 with c constant

(d) d
dx

1
x

= − 1
x2

(e) d
dx
c = 0 with c constant

(f) d
dx

sin x = cos x

(g) d
dx

cosx = sin x

(h) d
dx

√
x = 1

2
√
x

(i) d
dx

ex = ex



Exercise 3.

(a) A = R2 cosϕeR

(b) A = z(rer + zez)

Exercise 4.

(a) A = R cos2 ϑeR −R cosϑ sinϕeϑ −R sinϑeϕ

(b) A = −reϕ + zez

Exercise 5.

(a) A = (x2 + y2 + z2)ex + (x2 + y2)ey

(b) A = R2[(sinϑ cosϕ+sin3 ϑ sinϕ)eR+(cosϑ cosϕ+sin2 ϑ cosϑ sinϕ)eϑ+
(− sinϕ+ sin2 ϑ cosϕ)eϕ]

(c) A = [(r2 + z2) cosϕ+ r2 sinϕ]er − [(r2 + z2) sinϕ− r2 cosϕ]eϕ

(d) ∇ ·A = 2x+ 2y

(e) ∇ ·A = 2R sinϑ cosϕ+ 2R sinϑ sinϕ

(f) ∇ ·A = 2r cosϕ+ 2r sinϕ

(g) ∇(ex ·A) = 2xex + 2yey + 2zez

(h) ∇(ex ·A) = 2ReR

(i) ∇(ex ·A) = 2rer + 2zez

(j) ∇×A = 2zey + (2x− 2y)ez

(k) ∇×A = 2R[sinϑ cosϑ cosϕeR + (sinϕ− sin2 ϑ cosϕ)eϑ + cosϑ cosϕeϕ

(l) ∇×A = 2z sinϕer + 2z cosϕeϕ + (2r cosϕ− 2r sinϕ)ez


