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[Question.1] (80/100 Pnts) About a moving charge in the B.
[Question.1.1] (30/100 Pnts) Obtain the linear momentum p expression, for the moving charge in a plane per-
pendicular to Bg!. Let us take the charge as q.

Hint-1: Let us assume that the motion of a charged particle in a magnetic field is circular. Let us take the radius
R. Sketch the figure.

[Answer.1.1] (30/100 Pnts)
With the help of Hint-1,
let us sketch the figure as:

Then,

Fg = q(vxB),

and
F = ma,
02
=m
by equaling two forces to each other ,
Fg = F
02
qu B = mE ,
p =qBR. (1)

here we use p = muv.

1 ® shows that the direction of B is into the page.



[Question.1.2] (50/100 Pnts) A particle of charge q enters a region of uniform magnetic field Bg. The field
deflects the particle a distance d above the original line of flight, as shown in the following Figure. Is the charge
positive or negative? In terms of a, d, B and q, find the linear momentum of the particle.

Field region
FIG. 2: trajectory of the charge q

Hint-2: Use the found expression p in your result for the [Question.1.1].
[Answer.1.2] (50/100 Pnts)

Due to Fg = qv x B. Let us take, v = v and B = —kB, thus the sign of F' = jF is positive. Then q is the
positive charge.

By using Hint-2, we should use the equation (), we need to find R in terms of the values a and d.

e~

RV

FIG. 3: trajectory radius

With the help of above figure, we obtain the R = 2—161((12 + d?) by using the pythagoras theorem.

Then we find the expression p as

1
..p =¢qB ﬁ(az—l—dz). (2)



[Question.2] (20/100 Pnts) Please derive the most general expressions of Fp for the carrying current line, and
surface and volume current densities, I, k and J, respectively.

Hint-3: Use the Lorentz Force law.

Apply I=A v, k=0v,J =pvand dg~ Adl ~ o da~ pdr to the Lorentz Force law.
[Answer.2] (20/100 Pnts)

With the help of Hint-3, by remembering Lorentz Force law(LFL), Fg = ¢ (v x B).

e By applying I = A v and dq ~ A dl to LFL,

/dFB = /dq(va)7

Fy - /)\dl('uxB),

- Fy /dl(I < B). (3)

Also, if I and dl both point in the same direction, we can write as
S Fp = I/(dle). (4)
e By applying kK = o v and dq ~ o da, to LFL,
/dFB = /dq(’UXB)7
Fg /adaL(va),

,',FB = /dal(an). (5)

e By applying J = o v and dg ~ p dt to LFL,

/dFB = /dq(va),

Fy = /pdT('va),

S Fy = /dT(J « B). (6)



