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Characterizing Soil Colloids (10 points)

Part A. Motions of colloidal particles (1.6 points)

A.1(0.8pt)

UOZ

A.2 (0.8pt)

u(t) =

the inequality specifying the range of ¢, that needs to be considered:

Part B. Effective equation of motion (1.8 points)

B.1 (1.0pt)
(use C,4,t only)

(Az(t)) =

(Az(t)?) =

B.2 (0.8pt)

o =

Part C. Electrophoresis (2.7 points)

C.1(0.5pt)
(use v, 8, n(zy), 2 (z,) only)

N, (zg) =
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C.2(0.7pt)
(use C,0,n(zy), 22(z,) only)

Ip(zo) =

(use C, 0 only)
D=

(use D, t only)

(Az(t)?) =

C.3(0.5pt)
(use n(x),T,Q, E, k only)

&)=

C.4 (0.5pt)

C.5 (0.5pt)
(use k,~, T only)

D:

Part D. Mean square displacement (2.4 points)

D.1(1.0pt)

NA:
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D.2 (0.8pt)
(use u, D, t only)

for general ¢

(Aa(t)?) =

for small ¢:

(Az(t)?) o

for large ¢:

(Az(t)?) o

the characteristic time ¢,:
t, =

Log-log plot of (Az(t)?) against ¢:
(also indicate the approximate location of ¢, in the graph)

Hlog(Ax(t)?)




Theory

12h

INTERNATIONAL PHYSICS OLYMPIAD

2023 TOKYO JAPAN

English (Official)

D.3 (0.6pt)

(use D, uy, &y, t only)
for small ¢:

(Az(t)?) =

for intermediate ¢:
(Az(t)?) =

for large ¢:

(Az(t)?) =

Part E. Water purification (1.5 points)

E.1(1.5pt)

C =




