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Exercise 1

Three bar magnets are placed as shown in the adjacent figure.
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The magnitudes of the magnetic fields created by

these three bar magnets at point M are 𝑩𝟏 = 𝑩𝟐

= 𝟎. 𝟓𝑻 and 𝑩𝟑 = 𝟎. 𝟑𝑻. Take 𝟐 = 𝟏. 𝟒
1) Represent the three magnetic field vectors

created by these three magnets at M.

2) Determine the characteristics of the resultant

magnetic field 𝑩 due to these three magnets.
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1) Represent the three magnetic field vectors created by these three

magnets at M.
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𝑩𝟏 = 𝑩𝟐 = 𝟎. 𝟓𝑻 and 𝑩𝟑 = 𝟎. 𝟑𝑻. Take 𝟐 = 𝟏. 𝟒

2) Determine the characteristics of the resultant magnetic field 𝑩 due

to these three magnets.
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𝑩𝟏,𝟐 = 𝑩𝟏 +𝑩𝟐

𝐵𝟏,𝟐 = 𝑩𝟏
𝟐 +𝑩𝟐

𝟐 = (𝟎. 𝟓)𝟐+(𝟎. 𝟓)𝟐

𝐵𝟏,𝟐 = 𝟎. 𝟕𝑻

𝑩𝟏,𝟐
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𝑩𝟏 = 𝑩𝟐 = 𝟎. 𝟓𝑻 and 𝑩𝟑 = 𝟎. 𝟑𝑻. Take 𝟐 = 𝟏. 𝟒

𝑩 = 𝑩𝟏,𝟐 +𝑩𝟑

𝑩 = 𝑩𝟏,𝟐 −𝑩𝟑 = 𝟎. 𝟕 − 𝟎. 𝟑 = 𝟎. 𝟒𝑻
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Exercise 2 

A magnetic needle movable around a vertical axis, is under the

action of a magnetic field, of magnitude 𝑩 = 𝟑. 𝟒𝟔 × 𝟏𝟎−𝟓𝑻,

perpendicular to the plane of the magnetic meridian.

Under its influence, the needle deviates by an

angle of 𝟔𝟎°w.r.t the plane of the magnetic

meridian.

1) How to specify, using the needle, the

magnetic meridian in the place of the

experiment ?



Exercise 2 

2) Draw a figure, showing the direction of the needle and the magnetic

fields acting on it.

3) Calculate the value of the 𝑩𝒉 of the terrestrial magnetic field.

4) The magnetic inclination in the place of the experiment is: 𝐈 = 𝟔𝟐°.

Calculate the magnitude of the terrestrial magnetic field.



Exercise 2 

𝑩 = 𝟑. 𝟒𝟔 × 𝟏𝟎−𝟓𝑻, 𝟔𝟎°

1) How to specify, using the needle, the magnetic meridian in the place

of the experiment ?

The needle can rotate around a vertical axis, in the absence of the

magnetic field 𝑩 , it is directed along 𝑩𝑯 of the terrestrial

magnetic field.

The plane of the magnetic meridian is the vertical plane parallel to

the direction of the needle or containing this needle.



Exercise 2 

𝑩 = 𝟑. 𝟒𝟔 × 𝟏𝟎−𝟓𝑻, 𝟔𝟎°

2) Draw a figure, showing the direction of the needle and the magnetic

fields acting on it.

The needle is under the action of two horizontal

magnetic fields field 𝑩 and 𝑩𝑯 .

Then the needle turns in the horizontal plane by an

angle 𝜶 to take the direction of the resultant 𝑩𝒓 as

shown in the figures.
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Figure (a) 



Exercise 2 

𝑩 = 𝟑. 𝟒𝟔 × 𝟏𝟎−𝟓𝑻, 𝟔𝟎°

3) Calculate the value of the 𝑩𝒉 of the terrestrial magnetic field.

Using the geometry of figure (a) :

𝒕𝒂𝒏𝜶 =
𝑩

𝑩𝒉
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𝑩𝒉 =
𝑩

𝐭𝐚𝐧𝜶
=
𝟑. 𝟒𝟔 × 𝟏𝟎−𝟓

𝐭𝐚𝐧(𝟔𝟎)

𝑩𝒉 = 𝟏. 𝟗𝟗𝟕 × 𝟏𝟎−𝟓𝑻 𝑩𝒉 = 𝟐 × 𝟏𝟎−𝟓𝑻
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𝑩 = 𝟑. 𝟒𝟔 × 𝟏𝟎−𝟓𝑻, 𝟔𝟎°

4) The magnetic inclination in the place of the experiment is: 𝐈 = 𝟔𝟐°.
Calculate the magnitude of the terrestrial magnetic field.

Using the geometry of figure (b) :

𝑪𝒐𝒔𝑰 =
𝑩𝑯

𝑩𝑻
𝑩𝑻 =

𝑩𝑯

𝑪𝒐𝒔𝑰
=
𝟐 × 𝟏𝟎−𝟓

𝒄𝒐𝒔(𝟔𝟐)

𝑩𝑻 = 𝟒. 𝟐𝟔 × 𝟏𝟎−𝟓𝑻
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