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e Do not peek at the exam until you are told t

exam.

e Don’t spend too much time on any one problem. Solve

e HINT: Focus
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on the concepts involved in the problem,

right, all that’s left is algebra.

o Have Fun!

zeasy,

o begin. You will have approximately 50 minutes to complete the

problems first. Go for partial credit!
the tools to be used, and the set-up. If you get these




A circular parallel-plate capacitor of plate area A and plate separation d is connected across a solenoidal
inductor of radius a, length z and n turns per unit length. At the instant under consideration, the capacitor
has a charge g (polarity shown above), and a current I is flowing through the circuit in the direction shown.
We do not know the instantaneous rate at which the current is changing, but it may be possible to infer that

from the other information we know.
You will be asked to draw vectors on the sketch above. When necessary, please use (@® and @ to unambigu-

ously resolve the direction of any azimuthal fields.

Find the magnitude of the magnetic field at points inside the capacitor, located a distance
tch and label the direction of the magnetic field,

ound the capacitor) on the figure above.
d by the Poynting vector field and the

e 1a) (10 pts)
r from the symmetry axis of the capacitor. Clearly ske

Zb the electric field and the Poynting vector field (in the region ar

Discuss the consistency between the flow of energy as indicate
changing state of charge on the capacitor.
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® 1b) (10 pts) Fing the magnitude of the electric field at points inside the
r from the Symmetry axis of the j

inductor, located a distance
nductor, Clearly sketch and label the
on the figure above.

direction of the electric field
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e 1c) (10 pts) Find the magnitude of the Poynting vector at the bO}mda.ry of the im?uzto;. Cl(:aﬂi
sketch and label the direction of the Poynting vector field on the diagram above. Find the rate o
which energy is entering or leaving the inductor, and discuss the result.
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2) Evidence Suggests that artis:
the mid- to early- 1700’s. While historian,
many years off in the future, th nty of Paintings from the
(reading glasses). So the question 1S, Was it possible to use readi:
a physical object onto a screen?

Recall that reading glasses are used to correct for the
age. For the following, we’ll assume t
near-point that is a distanc
distance d from the lenses.

migration of the “near Point” away from the eye with
hat a typical pair of reading glasses is designed for an uncorrected
e D from the lenses of the reading glasses,

and a desired near-point that is g

Tespectively)

for this case-_use absolute value bars and explicit signs. W 9veksd = can s
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i i iverging? Explain.
Is it converging or diverging? Exp
i i he focal length of the lens.
e 2b) (5 points) Find t
il .
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® 2c) (10 pOints) Let’
_the object is locateq
if 50, where, anq wh.

S see if we cap j

2 Project an.im age-
a dl.stance Y from th f
at will be itg m: "0

of a physical object on a screen using this lens, If
agnification?

ns, will a projectable image be formed (explain)
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e 2d) (5 points) Ok, I apologize, but we need some numbers to gauge the feasibility of the technique.
Typical values for the relevant quantities are L =4 m, D = 0.5 m and d = 0.1 m. How much distance
will there be between the lens and the screen? If the physical object located at L is 2 m tall, how large
will its image be? Does it seem likely an artist could use this technique to trace a nearly photographic
image onto the screen?
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two radio-fy

S Derpendf((:lllllzilcty antennas fed in-phase with a signal of wavelength

ated by % diEtans T o} tht? run_way, they are equidistant, from the center

ant signal g * -Hicoming aircraft are supposed to locate the central
Ollow it to a safe landing on the airstrip below.

® 3a) (5 Points) : :
; Find the .
tions are IEIEVa.nt)_ full angular Width of the central maximum (assume small angle approxima-
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Under what (approximate) conditions will there only be a central maximum?
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It might seem like a good idea to set things up so that there are no higher-order
’t. Why? What compromise needs to be made?

* 3b) (5 points)

e 3c) (5 points)
maxima to confuse the pilot, but it really isn

& e o w0 igher odRlr NL\K,{M/ W
\0 ( 0\{1“—— _,.\\,\u.( (& V\’h’q\ MO\}’(M _l L (.;()( ot AN W of
she s unodlt o S MR o O Ghe c vedwe

“ ol bode SO OIS R ord SO

.\
¢ Oict Y &




by feeding each
If the ) ength ), and the other wj
DOrtant?)‘ arger of AL ang

th a, Wavelength
2 18 not ap Integer multiple of the
‘\H i R LiPofyos 41
Poryes i g ok Tigiy L\.‘\(\v;\\o{[,\_ 10t fe rumeg
y:)U\?wu:/
(W06, ke n i
rlf.;’[ 0 c ,"/w ¢ - "/m% !) X

‘ SUME g, imey
) ’ ' /
= /% JiEbeend
™ S
Y ~

Y| Nderg
PR
|
4 |
N pr \,)v,‘ }l~ Ml o l‘“‘ ’ {l ;
e tty) L’j‘ Lol \ ta |
SOaGTar aiNe g S dren M 923G
~ Rl
s l . i { 1~.\A’r1!§'\{', \ Ux‘.\,ﬁ.[
| T bP Aol A 2NN . S~ 2
" L ebhen 65 g, = Delcty
r — il 5£ WertAes 2 U™
SAI PALwUs, A X (ou\o

e ‘L'A ;: o el - ’
& AL AT e
514{ :ff'qﬂ,/;w’[ by ) J Y o



