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Marking Scheme Q2 (10 points)

Part A (5.6 pt)

A-1

(a) = — -Ax A AN N
E(x,y,2) e Ty + reure (1.0 pt)

[z-component (0.5 pt), x- and y- components (0.5 pt), wrong 1.5 pt

coefficient for each component (-0.1 pt), wrong sign for each

component (-0.2 pt)]

(b) [ QA
Wy = Wy = pySy-ym (0.5 pt)

A2 |g=—2 _ 2py

2€9R2mQ2

0.4 pt

k= [—%_ (0.2pt)

ZfoRzm

G = paQ? cos Qt (1.0 pt)

[each of the 3 approximations (0.3 pt), the final equation (0.1pt)]

q = —pacos Ot (0.8 pt) 1.8 pt

[general solution (0.4 pt), fixing the free parameters in the general
solution each (0.2 pt)]

A B = (k2 =55)p 0.2

[Correct approach (0.6 pt), Correct result (0.6 pt)]

1.5 pt
Q>\/_§ (0.3 pt) P

A-5 | k =2 x10°rad/s (0.2 pt)

0.4 pt
Qmin = 7 X 10° rad/s (0.2 pt) P

[ inappropriate number of significant figures (-0.1 pt)]

Part B (4.4 pt)

B1 |r= %(0.5 ot)
[Answers with different numerical coefficients should be considered as 0.5pt
correct answers]
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B-2 Sy = SL + a{a)LE (05 pt)

S_ =S5, — aa)LE (0.5 pt)

[correct Doppler shift each (0.3 pt), final answer each (0.2 pt)]

1.7 pt
T[+ = S+ X (_hk_l_) (0.1 pt)
m_ = s_ X (+hk_) (0.1 pt)
F = —(2ahk?)v (0.5 pt)
B-3 p=0
p = +2hk; (°->PY
[one correct answer (0.3 pt)] 1.0 pt
P, ="K (0.5 pt
in = —— (0.5p1)
B-4 | P, = —2ahkiv? (0.3 pt)
02 =
Ve = %%m (0.3 pt)
T Zakn (0.2 pt)

[Answers with different numerical coefficients should be considered as
correct answers]

B-5 |T=2x10"*K (0.4pt)

[according to the coefficient used in the part B.4, the resulting temperature 0.4 pt
might be different.]




