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1. [2] Use of expressions involving vectors. Consider two vectors,  and  such

that  À . (a) Using the method of Taylor expansion, show that in the first order in

a small parameter ,
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(b) Using the rules of the operation with vector products, show that for those two vectors

and any arbitray vector  the following expression is valid (×)×  = ( ·)−( ·),
and use that to prove that
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2. [2] Vector analysis.  is a three dimensional radius vector:  = (  ). Evaluate

  ≡ ∇ ·  and   ≡ ∇×  .

3. [4] Magnetic dipole moment. Find magnetic field generated in the vacuum by a

magnetic dipole moment −→ = 
−→
  created by a small current loop with a radius 0 at

distances  much larger than 0. Draw a diagram of magnetic field lines illustrating the

distribution of magnetic field in space.

4. [2] Interaction of two magnetic dipole moments. Consider two magnetic dipole

moments, −→1 and
−→2 separated by the distance . Using the result in 3, write down

the energy of their magnetic interaction and find what would be their lowest energy

configuration (that is, their mutual orientation and their orientation with respect to the

straight line connecting them).


