v Physical Systemts Midterm — E&M and Modern - Tues.6.Feb.2007

This is 8 CLOSED-BOOK exam to be taken in class. This is designed as a half-hour quizon :

each topic, one hour total. You have 2 hours to do it. ] E&tr)
SHOW YQUR WORK neatly, and include units where approprisate, to receive full credit. i L
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. Express answers in simplest exact form whenever possible.

Ordu-of-magmtudeest:matesarewuallyﬁne for numerical problems. 36
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_ 1 affirm that I have worked this exam with WITHOUT using a calculator, texi, HW,
quizzes, computer, classmates, or other resources, except equations given fo us by faculty.

',_, 1. (a) Fimd the electric field inside a sphere which carries a charge density proportional to the
~ distance from the origin, p = ¢ r, for some constant c. [Hinss: This charge density is not
uniform, and you must intégrate to get the enclosed charge q(r<R). A spherical volume
element is dt = * 5ind dr d6 d where (0<B<x) d( 2x).] -«
(b) Set calcul (/‘?"ﬁndmg @'-gla:?eryw:’(t . and
-~ upyour ations for cpoteun ere. Be specific
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2 (c) How could you find the mergymﬂnschargeconﬁgurahon‘? You need not calculate it, but
- setitup. (Usethe back of this page if you like.)
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Medern Physics: Ch.1-5
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. .(c) ve its defining equation. f’(__ }//__ 2, ggﬁ s 1 " A
(b) Explain its role in length contraction and time dilation | X Ao, @y/r 6’ ’
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‘ an observer in each frame measures the following quantities, which measurements made by
- the twe ebeservers MUST yield the same results? EXPLAIN your reason for each answer.

~ -(a) The distance between two events -,{//f’ 74/ Seme — Afwj?é‘ : C’w&woﬁ"««
(%) The value of the mass of aproton _ fp" s Jume = fpastat’ov iueareres bisns

..(c)mspeedoflight—wm W_mm;uﬁ//aﬁm
(@ The time interval betwoen two events _ p 7 Yur e - Fruce ibesSan .
@ Neww'ssecondlaw - ket o we i £ = TPt dipendo o wilfon
" € The order of the elements in the periodictable - (cu clanges hiwnks of smoles
(&) 'The value o the slecton charge - ki chniped (Vuoupl £ Fello wof wen st

L . 4 4 'Thetotal energy of a particle is three times its rest energy. 2%
i (8) Find w/c for the particle. WL )T (P
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' : & M effect: Consider an uxpmment wuh a constant stoppmg potential a:rﬁxed
’/  plate (constant work function).

- (g)_mhmq«mmummhowﬁnmephotoejeotedelecmbemchmge?
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(b) If the color of the light is turned biuer, how will the photo-gjected electron beam change?
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. Extrs credit: Combine your r(n) wi to derive E(n). Use the back if you like.
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