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Marking Scheme Q3 (10 points)

Part A (5.0 pt)

o(ry) = GM, Z ~ GM, Z ~ %G(Mla:- M) 1 7)
A-1 \[(x-l-(MlI:I-ZMz)a) vt \/(x_(Mll:I-le)a) +t 1.0 pt
[Gravitational part (0.5 pt)]
[Centrifugal part (0.5 pt)]

[Correct behavior at infinity (0.1 pt)]
[Three maximums (0.3 pt)]

[Two vertical asymptotes (0.3 pt)]
A-2 0.7 pt

= =036
A-3 | [In case of obtaining correct equation but not solving it (0.2 pt)] 0.5 pt
[Obtaining the numerical result with one decimal figure (0.3 pt)]
§ = 1 _ 1t

a=—2fa (M1 Mz) (0.3 pt)

a3 1 1
A4 | P=—6m |2 p (M—1 - M—Z) (0.3 pt) 0.6 pt

[Only correct approach (conservation of momentum) (0.2 pt)]

1
7= (GMLB )Z
8mor3
[Correct approach (Energy relation) (0.5 pt)]
[Correct solution (0.5 pt)]

1.0 pt

1
[PZG(MS +MNS)]§
a =
412

(0.3 pt)

A-6 — (_500mMNsB )4 0.5 pt
T (aPZ(MS+MNs)) (0.1pY) P

T =9x10% K(0.1pt)
[If the final answer for T is correct the complete pt will be given]

E'=Zp'v'? - <0 (0.2pY

, 2G6(M]+M.
Umax = «’ ( Lll 2) (0.2 pt)
A-7 0.7 pt

v'=v (0.2pt)

GM1M,
a

’ M{—M
Mlmin = % (0.1 pt)
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Part B (5.0 pt)
B1 | g= —4”63& 0.2 pt
hi(p,7) =12p¥~2
B-2 _ 4mGr? 0.6 pt
hy(r) = Ky P
[F = D2 A Ar — apA = 0 (0.3pY)]
1 1
B-3 ro=G 2p§p§1 0.4 pt
Ay (u,x) = x?u¥=2
B-4 4rx? 0.3 pt
Ay(x) =
The answer would be correct up to a constant coefficient
B.5 fx)=4 sin(\/an) + Bcos(\/an) (0.3 pt) 0.6
- .6 pt
A=—=(02pt) & B=0(0.1pY P
1/ (0) = 0(0.1 pt)
lim % = 4"(0) (0.4 pt)
X0 % am
B-6 | Y= "3ui (0.2 pt) 0.8 pt
y~1.66 (0.1pt)
p =p(1—3¢)(0.6pt)
[p = p(1+€)%(0.4pt)]
B-7 | . 0.9 pt
g =g(1-2€)(0.3p) P
[g = g(1 +€)"%(0.2pt)]
. p
» = § — FY—2 _
B-g | T =9 kyp"" = 0.6 pt
€= —‘”TG"C By —4)e  (0.4pt)
4
Ymin = 3 (0.1 pt)
B-9 0.6 pt
w= ’MTGPC(S)/ —4) (0.1pt)




