
Q 5.1) Answer the following: 

(a) The specification of a vector requires 3 quantities. What are the three quantities that are independent and can be used conventionally to determine the earth's 
magnetic field? 

(b) Will the dip angle be greater or smaller in Britain, if 18 ° is the dip angle at a location in southern India? 

(c) On the off chance that you made a map of magnetic field lines at Melbourne in Australia, would the lines appear to go into the ground or leave the ground? 

(d) In what direction will the compass point, if it's placed right on the geomagnetic North or the South Pole and allowed to move freely in the vertical plane? 

(e) The earth's magnetic field, it is claimed, roughly approximates the field due to a dipole of the magnetic moment 8 x 1022 J r-1 located at its center. Check the 
order of magnitude of this number in some way. 

(f) Geologists guarantee that there are many local poles oriented in different directions on the earth's surface other than the primary magnetic N-S poles. Explain. 
Answer 5.1: 
(a) The three independent quan1ities conventionally used for specifying earth's magnetic field are: 
(i) Magnetic declination, 

(ii) Angle of dip 

(iii) Horizontal component of earth's magnetic field 
(b) The angle of dip at a point depends on how far the point is located with respect to the North Pole or the South Pole So, as the location of Britain on the globe is near to the 
magnetic North pole, the angle of dip would be greater in Britain (About 70 °) than in southern India. 

(c) It is assumed that a huge bar magnet is dipped inside earth with its north pole near the geographic South Pole and its south pole near the geographic North Pole. 
Magnetic field lines emanate from a magnetic north pole and terminate at a magnetic south pole. Hence, in a map depicting earth's magnetic field lines, the field lines at Melbourne, 
Australia would seem to leave the ground. 

(d) If a compass is located on the geomagnetic North Pole or the South Pole, then the compass will be free to move in the horizontal plane while earth's field is exactly vertical to 
the magnetic poles In such a case, the compass can point in any direction. 

(e) Magnetic moment, M = 8 x 10
22 J r-

1 

Radius of earth, r = 6.4 x 10
6 m

Magnetic field strength, B = '.:°! 

Where, 

µo = Permeability of free space = 4,r x 10-7 TmA-1 

Therefore. B = 
4"xJO-'xSxJO" = 0.3 G· 4,cx(6.4x106)' 

This quantity is of the order of magnitude of the observed field on earth. 

(f) Yes, there are several local poles on earth's surface oriented in different directions. A magnetized mineral deposit is an example of a local N-S pole. 

Q 5.2) Answer the following: 

(a) The earth's magnetic field varies from point to point in space. 

Does it likewise change with time? Provided that this is true, on what time scal'e does it change apparently? 

(b) Knowing that the earth's core contains iron, geologists do not consider it as a source of the earth's magnetism. Why? 

(c) The charged currents in the external conducting regions of the earth's core are assumed to be responsible for earth's magnetism. What could be the source of 
energy that can sustain these currents? 

(d) The earth may have even switched the course of its field a few times amid its history of 4 to 5 billion years. By what method can geologists think about the earth's 
field in such distant past? 

(e) The earth's field departs from its dipole shape considerably at large distances (greater than about 30,000 km). What parameters may be considered and held 
responsible for this distortion? 

(f) Interstellar space has an extremely weak magnetic field of the order of 10-12 T. Can such a weak field be of any significant consequence? Explain. 

Answer 5.2: 

(a) Earth's magnetic field changes with time. It takes a couple of hundred years to change by an obvious sum. The variation in earth's magnetic field with the time can't be ignored. 

(b) Iron in the Earth's core cannot be considered as sources of earth's magnetism as this iron is in its molten form (Non-ferromagnetic). 

(c) The radioactivity in earth's interior is the source of energy that sustains the currents in the outer conducting regions of earth's core. These charged currents are considered to be 
responsible for earth's magnetism. 
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