Marker Theo ry 1 Student
TOTAL
Subques Statement Point Marker Consensus
tion S Statement | Subquestion | statement | Subquestion
Al | a Correct streamlines (at least one) 0.1
v=K/r 0.15 (0.25)
2
A2 | a tan a = K—3or equivalent 0.25
ar
% k%
b K2 0.25
zZ = zy—
0 2gr2
(if at Alb v~% PEP applied) (0.5)
Bl | a Correct trajectories 0.15
b Vg = K/1y 0.1 (0.25)
B2 | a All trajectories correct 0.15
B3 | a Expression for vortex density 0.2
(w?V3/2)™
%k %k %
b 2mKr 0.2
v =
uzv3
(if B3ais incorrect PEP applied) (0.4)
B4 | a AB(t) = AB(0) 0.35
B5 | a - N 2m2Kc?r? 0.25
z(r)=zy+ ———5
0 3gu*
(if at B3b v~r PEP applied)
Cl | a Correct direction of momentum ® 0.15
P = 2mkpbd 0.15 (0.3)
C2 | a | Integration limits are fa and b where § = | 0.2
1
k k%
b | Case 1: Analogy with a magnitude field is 0.2
2
used (U = %and L= ?)
Case 2: Energy is calculated as
dap
W = [Fdr and F = —
%k %k %k
b 0.3
¢ U = 2nk?pd loga
b
(log (ﬁ—a) — correct) (0.7)
C3 | a The result of C1 used 0.3
K %k 3k
b Momentum change is parallel to Y axis 0.1
o Correct direction of momentum change 11} 0.15
d AP = 2mkpbd 0.2
(correct if similar to Cl1b) (0.75)
D1 | a | Trajectory is straight line parallel to Y axis 0.1 (0.5)




b Correct direction of velocity (upwards) 0.2
c E[A| 0.2
v =
21K
(if at C3d AP~ b PEP applied)
D2 | a | Trajectory is straight line parallel to Z axis 0.1
b Correct direction of velocity (upwards) 0.15
%k k%
d P = 2m?pR%*k 0.15
%k k%
e _ 5 . ERglAlt 0.05
R = JRo+ = (0.6)
D3 | a 1+logR/a( logR/a) 1
v~ ~
R R
b . g R+ Ei(;)lzlt 0.5
2 /Rg+ Ei‘;)',’c\'t
k ( Ro
—_ 1 +log—)
ERg|At a
b - 2 /Rg+—nf;k
K 1 RG+ E}:zﬂ:lt
0g
2 [RZ+ Ei‘;':'t a
Kk joghe
O
(if at D2e R = +va + bt PEP applied) (1.5)
D4 | a v(t) = v* 0.25
El | a Trajectory is plotted correctly 0.15
b Correct direction of velocity (<) 0.1
C v = Kk/2h, 0.25 (0.5)
E2 | a | ldeas of using superposition principle and | 0.25
technique of image charges
%k 3k %k
b Yo = K 0.5
2v/2h, (0.75)
E3 | a The trajectory has correct curvature 0.3
b N . AN 0.2
Correct direction of initial velocity ( 1) (0.5)
E4 | a Using of energy conservation law (or 0.5
equivalent)
b =L 1.0
Ve ™G
(0.5 points — arithmetical error) (1.5)
Total

PEP (Propagation Error Principle): incorrect answers with right dimension obtained from earlier wrong
results are to be accepted in case of right course of solution. That principle applied only in indicated
cases.

Trajectory with the wrong direction indicated is considered as incorrect.



