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Physics 321 Quiz #3 - Wednesday, Sep. 17

1. (5 pts) On your homework you derived the relation,∑
k

ϵijkϵkmn = δimδjn − δinδjm.

Use this result to prove

A⃗× (B⃗ × C⃗) = (A⃗ · C⃗)B⃗ − (A⃗ · B⃗)C⃗.

[A⃗× (B⃗ × C⃗)]i =
∑
jklm

ϵijkAjϵklmBlCm (1)

=
∑
jlm

AjBlCm(δilδjm − δimδjl) (2)

= Bi(A⃗ · C)− Ci(A⃗ · B⃗). (3)



your name

2. (5 pts) A particle of mass m moves in the one-dimensional potential

U(x) = α(x− x0)
2 − αx20,

The particle begins at x = x0 moving in the negative direction with kinetic energy T = αx20.
Solve for the amount of time it takes to reach x = 0.

E = U(x0) + Tinitial = α(x0 − x0)
2 − αx20 + αx20 = 0

t = −
∫ 0

x0

dx√
(αx20 − α(x− x0)2)(2/m)

= −
√

m

2α

∫ −1

0

∫ 1

0

du√
1− u2

, u ≡ (x− x0)/x0

=

√
m

2α
sin−1(1)

= π

√
m

8α
.


