
PHYSICS MOB-WINTER 2025
MIDTERM SOLUTIONS

PROBLEM 1

9 =B --em

I(t) = eme = - (t)
R R

If B is into the poper ,
the direction of the

current is clockwise
,
in upwards into the bor

There is a force on the moving ber which is
in magnitude F= IbB = EB/R

the direction of this force in to the left, i.e. i

opposes the motion of the bor to the eight
F = -m
B v = -m



Define T = MR
F =

- d
the solution

,
that insures v(t=) = to is

v= Nol-t

PROBLEM 2

E2Eo(+) Cos +Ct)
This is a plane were propagating in the

negative direction with speed c

B= RxE where R= -E

-Ex ( +y) =1) = E -T

B = E (* - y) cos(z + ct)



PROBLEM 3

From the cheat-sheet

k=w[-1j
*
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PROBLEM 4 ata
I = d



VA-VB = @ VA-V=
=L
&QL
=Letw
Also I=-E

I=
Let's work with complex numbers

Try solution In = For eint

Foeint-intFit
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Fo-wo

It=W To eit W

And if I wanted to take the real

portw To cost

F can equally well solve equation (1)
without using complex numbers
Assure

In = A cost + Boinnt

= -A cost+Bsin of

Then equation (1) becomes

Is coswt = -2 /A cost + Bsinwt)
w

+ (Acost + Bsinct)



For this to work at all times we need B =0

Then
,
the cost cancels

,
and we get

Ip = -A + A=W A

An Int cost


