1) A circular parallel-plate capacitor of plate radius a and plate separation d is connected across
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a cylindrical

resistor of radius b and length L At the instant under consideration, the capacitor has a charge ¢, with the

polarity given in the figure.

You will be asked to draw vectors on the sketch above. When necessary, please use () and X to unambigu-

ously resolve the direction of any azimuthal fields.

e 1a) (10 pts) Find the magnitude of the magnetic field at points inside the capacitor, located a distance
r from the symmetry axis of the capacitor. Clearly sketch and label the direction of the magnetic field,
the electric field and the Poynting vector field (in the region around the capacitor) on the figure above.

Discuss the consistency between the flow of energy as indicated by the Poynting vector

Held and the

changing state of charge on the capacitor.
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he i #" @f the slectric field and {he ngllihlltlﬂ ol the magnabic Held
Bl .ﬁ gl dﬂﬁﬂﬂﬂﬂ i from the Aymmetry asxis of the resigtor

2 _ q Chﬂﬁrig ﬂﬁlﬂ Md ﬁhﬁ Iﬂagn@ug fisld on the Hgure above 1 Ee

@ m Payntmg vector at the boundary of the resistor. Clearly
lHrectio Yoy ins vector field on the diagram above, Find the rate al
'y and discuss the result,
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O] :];: ;hlgwn a:bove are the film and the converging lens of focal length f.
e 18 given by f + z, where z can be adjusted to any value between

°’t to be photographed into focus.

¥ind the near-point (the closest point at which you can take a focused picture of an
you can take a focused picture) for this camers.
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M) shots of an 6bjﬂ(ﬂ$, One 1y plmz* 8 “macrd’ lens sl et
£, the macro lens produces sn imnge of the close obyect st the
1136 _: B takes a picture of that imsgs, What type of § HIAGE st
ired distance between the object and the two lenses is L of 1)
) length should the macro lens hinve? Ts the mincre Is-n..-,.
the macro lens, the object at the new nest-point snd the

b and '),

s in plus and the object located at the new effective near-point,
t dis ce), what is the total magnification of the object?
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he simplest case & ake a ph ice.]ly-oriented antennas separated by a horizontal distance
s€ by a radio signal that has !é*'wa.velen th A in vacuum. The illustration shows a top-down
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' -fasg}_;rw wﬁ“ f erence between the waves that originate at sources 5 and
t P, list ance R from the midpoint between the sources, in the
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int w it 155“?? t R > d, that total phase difference is no longer a function

f;f.ff.{ﬁf;;;l,f (remember, the values of d and \ are fixed). For the
\Ssume the s% % ji;j » in this so-called far-field limit.
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icks often have antennas strapped to the side mirrors on either side of the

VHz. Where is most of the energy going? How might this be advantageous to
evohrtlon, technologlcal solutlons that work We]l tend to per51st




