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1. Consider a 2D magnetic finld of § = xt - 5.
{2) Show that this field satisfies V.§w0. (5%)

(b} Caloulats the field line squation and draw s few curves on the (x, ¥) plans, (10%)
2. For a particls distribution of
f= Jﬂp['%m[(", -4y i+ '-’.:]:[

() What iz the meaning of u ? (3%

{b) What is the meaning of kT ¢ £5%)

{c) How many kinds of energies are there in a system of many charged particles
embedded in electric and magnetic flelds? {5%)

3. Under what circumstance, magnetic field lines are also equipotential (23 M{i) lineg,
Explein why megnetic field reconnection cannot ccour for F+@xF =0 (15%}

4, Discuss the properties of MHI waves propagating along the magnetic field. (15%)
5. What is Virial theorein? {10%)

6. What is convective instability? (10%)

7. Is the Bow Shock 2 fast shock or a slow shock? When a satellite passes across the

Bow Shock towsrd the magnetosphara, what kinds of magnetic field and plasma
density profiles ate expected? {10%)

8. Considering & uniform & = B2 and a constant slectric field of 2 = 5% Drawa
diagtam showing the corresponding charged particle motion on tha (x, ¥) plane.
(Please give the reasoning.) (10%)



