Pii4 University of Rochester
S. Manly © Spring 1999

Final Exam (May 5, 1999)

Please read the problems carefully and answer them in the space provided. Use the back, if
necessary. Be sure to put your name on each sheet. Partial credit given unless marked otherwise.
You will find a higher percentage of "no partial credit" problems than you’ve seen on the other
exams due to the need to expedite grading.

Problem (1) - 10 pts - no partial credit:
Select the correct answer to the problem below.

Two identical resistors are connected across a constant potential difference line. In
configuration (I) they are connected in parallel. In configuration (II) they are connected in
series. The power dissipated in configuration (I) as compared to configuration (II) is (circle
the correct answer):

X I
(a) Twice as much CA/\//\V/}‘ —AAA—A

(b) Half as much

(c) Four times as much k
(d) One-quarter as much !

(e) Eight times as much Vv A\
(f) The same

Problem(2) - 10 pts:

You’ve isolated a structure within a cell that you believe holds the key to some particularly
virulent illness that ravages slugs in southeastern Namibia. The last piece of data you need
to confirm your fabulous discovery is an image of this structure. You know the structure is
approximately 200 nm in size. Would you turn to visible light microscopy or electron
microscopy to obtain this image? Briefly tell me why?

For your information: the wavelength of visible light ranges from 400-700 nm and the
wavelength of the electrons used in an electron microscope ranges from 0.1 to 0.01 nm.
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Problem (3) - 10 pts:

For the circuit shown below, find the currents in the separate segments. Label the diagram
with your answers (both magnitude and direction). Show your work.
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Problem (4) - 10 pts - no partial credit:

Magnetic induction - Below you will find three sketches of conducting wire loops in
magnetic fields. In each case, a change is causing the magnetic flux through the loop to
change. Draw on the diagram the direction of the current induced in the loop due to the
change. For part (c), in addition to marking the direction of the induced current on the
loop, circle thée correct solution for the magnitude of the induced current.
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solution 1: 2nBrv(R)
solution 2: nr’B
solution 3: nr*B(1/R)
solution 4: 2nBrv(1/R)
solution 5: nr’Bv(1/R)
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Problem (5) - 10 pts - no partial credit:

State the direction of the force on the particle for the configurations shown. Your choices
are "Up"', "Down", "nght" "Left", "into the paper", "out of the paper', and ''no force''.
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Problem (6) - 10 pts:

Many fish, such as herring, have a brilliant silvery appearance in the ocean. This is due to
platelets that are attached to the surfaces of the fish. Each platelet is made up of several
alternating layers of crystalline guanine (n=1.8) and cytoplasm (n=1.33). The outer layer is
guanine. In a typical platelet, guanine layers are 74 nm thick on average, while the
cytoplasm layers are 100 nm thick. See the drawing below.
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(a). For the typical platelet (shown in the diagram), determine the visible (400-700 nm)
wavelength(s) that are most strongly reflected?

The surface of a herring has many platelets, side by side, with varyihg layer thicknesses so
that all visible wavelengths are reflected strongly ... thus, the silver color! ... Is that cool, or
what? And to think you took this course just to satisfy a requirement for your major.

(b) The color most strongly reflected by a platelet depends on the angle at which it is
viewed. Briefly explain why this is so.







