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PART - A
Answer any five questions. Each question carries 3 marks.
1. How does Debye length changes with temperature?
2. What are Alfven waves?
3. How does the source of a fast solar wind differ from that of slow wind?
4. Give any four applicaticns of Space weather studies?
5. How molecular diffusion is different from Eddy diffusion?
6. Why sunspots are relative cooler than surrounding solar surface?

7. Obtain an equation for the magnetic pressure and discuss various factors
affecting it? ' :

8. Discuss the concept of ‘frozen in magnetic field'?

(5 x 3 = 15 Marks)
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PART - B

Answer any three questions. Each question carries 15 marks.

9.

10.

11.

12.

(a) Briefly discuss the motion of charged particles in uniform fields under

(b)

(b)

(a)

(b)

(a)

(b)

() FinteEandB =0

(i) E =0, B finite

() Combined E and B.

Explain why the ExB drift is Independent of charge and mass?

OR

What are adiabatic invariants? Show that the first adiabatic constant . is a
constant and explain its significance?

Prove that second adiabatic invariant J js a constant?

explain various radiation laws governing the same.

With schematic diagram explain various layers of Sun and different features
therein.

OR

Briefly discuss the ground based observations of Sun and its interior. Also
explain how the satellite based observations improved our understanding of
the Sun? Also describe the major challenges and technology involved?

Qistinguis'h between the Surface magnetic field and large scale magnetic
field causing the sojar Magnetism. Also discuss the role of Parker's spiral in

creating the changes in the interplanetary medium?
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(a)

(b)

(a)

(b)

With t'he help of Suitable diagrams, explain the various phases in the
evolutlor\ of 9eomagnetic storrﬁs, Also discuss the role of magnetospheric
Convection electric fielq in Modulating the high latitude electrodynamic?
Distinguish between varioys geomagnetic activity indices such Kp, ap, Ap,
sym-H and Dy Indices? How they are estimated?

OR
What is meant b

Y Sq current. Also explain the slab geometry model for the
formation of Eqy

atorial Electrojet.

What are the different Mechanisms creating ionization in the terrestrial
ionosphere. With the prop

er diagram, explain various layers in the
'onosphere and the major Chemical specie in each layer?

(3 x 15 = 45 Marks)
PART - C

Answer any three questions Each question carries 5 marks.

15. Briefly discuss how one can study the laboratory dusty plasmas?

16. Explain the generation of ring current and how it is manifested in ground based
magnetometers?

17.

Plasma of so called E layer of Earths ionosphere has electron density
and is at altitude of approximately 100 km.

(a)
(b)

()

~10° ¢m™’

Electromagnetic waves of what frequency can be reflected from this layer?

Calculate the dielectric constant of plasma for the waves with frequencies of
100 MH, and 1000 H,.

Calculate the skin depth of the Wave with frequency of 1000 H,,.
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free path | of Xe* 108 for alastic colligion
Calculate mean free

[N ,-..vn:“.]v
room lemperature (2
plagma in xenon atmospher® ol ¢ 20
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L) at the pressira
(a) 1000 Pa
(b) 10 Pa

(c)y 0.1Pa

85 ;e(‘,ll()ﬂ (4] f()r ol

astic collisions of Xe+ ions with ¥a
fent on the,

renergy with cross sec lion

Given that Scattening cro o
atoms is approximately indepe vokia of
a=10"cm’

and De , B
Compute the plasma frequency S and ?Ye_length of earth's ionosphere with
electron concentration n, = 10" ¢M electron temperature k le=02eV
Briefly discuss the main cycle of nuclear réactions occurring in the sol

ar core
ion?
resulting in the energy production

(3 x5 =15 Marks)



