
PHYSICSOB MIDTERM

PROBLEM 1

(a) % = ABcost em =- = WAB sinw

unf = LFR
write

[(t) = 10 Sin(w ++ &)

wAB sinwt = WLFols(w++E) + FORgives sin(wt+o

wAB sinut = w(To cost cost--whip Sinat sing
+FoRSInwcosG + FoRcosst sind

Set the coefficients of sinut and cost to
be the same on both sides

wAB = FoRcosE-wLto sinG
)

E P = whIocosO + Fo RsinG (2)

From12) tout = -wYR &

which means Sin= ILL cos=
·

and = WLR



(Both signs work in principle , let's see what
we get
Equation I becomes

tout = -WYKWAB = FIpR? F Iow = FIIo=
Ip=R I(t) = InSwe+

Both signs work depending on the sign we

pick for sing end cost

This could also have been done with complex

numbers
ef = iwABeint (Therel Dorset)
emf = wABe

i(w+ +z)

Taking I = To eit
+ +

The differential equation becomes
i++Th

inLI
i (w++ o)

+ Fo R ecCw++d) = wAB e

LI
. e

i(6+ π(z)
+ FoR eiN = wAB erTh

Taking real and imaginary part
WLIo cos (8+ 90%) + FoR cost = 03 ↓ Fo Sin (5+90) + IoRsinG = wAB



GWL Io sinG + FoRcos5 = 0

(LFo COS5 + FoR sing
= wAB

tou5 =- (hisholnot laa(but careful - The

Solutionwecre
a

This then gives IH) = 10 cos(+ + 5)

In = I A tou = -L

(b) Power= d = I'R (dissipated
dt

dW = work done by torque = TdA

But w = d = de
= widt

=> WT = IR=AB sin(wt +O)
wi + R2

T = WARBURsinA



PROBLEM 2

On the first coll emf = InR + LM
On the second cont D : FeRth +M
At to

, In = Iz= 0
This then

gives-
so em =L +M

umf = /-MJ)
L' = L - Ma

PROBLEM 3
-

We have eglindrical symmetry
Consider the blue closed surface



E-field Here I drew the circula
lines
in red Fport of the surface

with r a but

could also be <a

ge = Mo So J d
(a) E==st"

&Be = 2π Ba

For usadat
I

But fr ne
For used

Ba =
-Mosons fra



(b) Q = constant

the electric field in E=
E is constant

B=

PROBLEM4

10) Need F =t
-w

-

=> -E = -wE 2- B=
In

(b) xE =-

·
* E =

- REyE + ih Ey *

B = (REE + iEE) expTiChz-wt-k]



Bea


