PHYS 122 Exam II

Name; ;ét.-u”'ﬁ"m
(Sign in ink, print in pencil)

Notes;

November 6, 2009
Prof, S.M. Bhagat

1), There are four (4) problems in this exam. Please make sure that your copy has all

" of them.

2) Please show your work, 1ndlcat1ng clearly what formula you used and what the
symbols mean, Just writing the answer will not get you full credit. In stating

vectors give both magnitude and direction.
3) Write you answers on the sheet provided.
4) Do not forget to write the units.

AY

5) Do not hesitate to ask for clarification at any time during the exam. You may buy

“a formula at the cost of one point.

Take care! God Bless You!

k, =9x 100 V- m
80=9x10“12—1i
m

Mass of proton
Mass of electron

Elementary Charge

=4z 10“7T ”

m,=1.6x10""kg
m, =9x10 kg

e=1.6x10"C




Problem 1a . In single slit diffraction of light of wavelength 4 passing though a slit of
width w the minima (dark spots) occur at angles

sind,, =-n~1&,m =1,2,3...
w

Why? ' (20)
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Problem 1b Show that when openings or obstacles are large with respect to the wavelength
of light, it is appropriate to use geometrical optics. )
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Problem 2a Then lens maker’s formular for a lens with two spherical surfaces is written as

1 1 1

—= (=D~ ]
f R Ry

where f = focal length, nis refractive index of lens material and R, R, are the radii of the two

surfaces. How does this formula allow you to distinguish between a convergent lens and a divergent
lens? Support your answers with appropriate diagrams. (18)
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Problem 2b  Can you use a divergent lens or mirror to produce a real image? Support
your answer with a diagram. (7
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Problem 3a Whatis an £ — fleld ? ' (5)
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Problem 3b A charge of 1 xC islocated at x=0 and a charge of 25 uC is fixed at -
x=6m. Where would you place a charge of —3/ HC so that it experiences no force? Why?
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Problem 4a Write down Gauss’ law in your own words. - (5)
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Problem 4b  We are told that a thin sheet carrying a uniform charge density oC/m*

will produce an E - field of + 7% where 7 is perpendicular to the sheet. How would

2¢,
you use two sheets to produce the field shown below? (12)
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Problem 4c  Why is there a negative sign on the right side of the equation for change of
potential energy in a Coulomb £ ~ fleld :

AUE:_ZFE._A__LS |
(8)

J

PA '}'M ﬁn‘qu é.\f\ M% 6(5 W Sy t(, &Y/WE%C ,\Lb
U prs Sees o) < Cons esy o hle
(f"tf‘}‘ﬁa . H’Me,,‘ __EE’ (\5 LL”C{ QM@’VU’M“%@
qEM& ¢ T"‘-‘l ﬁveﬁeg "“”’HVQ"‘M Vg cDAS@URG e,
e 8 P Linn Mg b= he real Cuel
b,p‘/w,ﬁqu% Ule Cmsegvafye m

g5 )




