PHYS 122 Exam III December 4, 2009

Prof. S. M. Bhagat

Name: —gb’u/h'm,\

(Sign in ink, print in pencil)

Notes

D

2)

3)
4)

5)

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

of them,

Please show your work indicating 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.

Write your answers on the sheets provided.

Do not forget to write the units

Do not hesitate to ask for clarification at any time during the exam. You may buy
a formula at the cost of one point.

p
Take Care! God Bless Youl!

k—9109N’" o =4m107 H/

g, =9x107? E

m

Mass ofprpton ~ m, =1 .6)610“2I7 kg

Mass of electron m, =9x107 ké

Elementary Charge e=1.6x10"C

Magnetic Mom. of El.: u, =9.27x107% Nom




Problem la '
In the circuit below which capacitor has i) the most charge, ii) the least charge? Why?
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Problem 1b
Why does the characteristic time for an RC circuit (T=RC) depend on both R and C?
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Problem lc
What is the current inside the capacitor immediately after the switch is closed?
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Problem 2a
What are the physical bases of Kirchhoff’s Rules? (5)
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Problem 2b
Calculate R %If you apply 10V across AB what are the currents in the resistors?
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Problem 3a
We are told that a current I flowing in a conductor AZ creates a B field at a point r

given by ‘
AB = ﬂ[.él#
— 4z r .
Show that the B field circulates around the current. (10)
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Problem 3b
Show that parallel currents attract and antiparallel currents repel one another (10)

Cuwe w/e Cuwealr aﬁwm <y -5 '“‘(‘/r;

D A Cashed Bl et ar Caly @ 2 $iels LGat
ClY euLoplesn cnvumsl -

N

o B Ha T 4 -
2 b e
"‘"“Q() B Cusrsidy .e.,%pmx&wb@w&&g mi’ﬁmé “=
J&V@&‘Q‘
Fo
Gr= TAgx
@A S N
haats wh'ek Ly @2 0 5 %‘iﬁ%
4.
S
I
- Cmppe
penenlD) [ ’
rﬂ/’eﬁ- : ﬁ/g‘&/‘i‘eﬂ“
> "
I,
F‘I-m x - Ady oL ~
P -y "“"/MQWMPI
aia 24
é?;.__
< ~OR Aﬁ
J:Z,’fz,
o
T
7:3:;?5' I, ~+ Mo I, A




Prlg__blem 4a
What is the difference between a coulomb E -field and a non-Coulomb £ -field?
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Problem 4b - PP £l “ug
Why is the total flux of the B -field through a closed surface always equal to zero?
(5)
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Problem 4c

Shown are the paths of the particles in a mass spectrometer, Both have same initial
velocity y = vp . For the B -field shown, what is the sign of the charge (+ive or -ive) on
the particles. Incase I both particles have same charge but different masses, where will

the larger mass land, P1 or P2. Why? In case II both have same mass but different charges,
where will the larger charge land? Why? (15)
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