Multiple Choice (2 pts each, show work)

a) Sketch the magnetic field of a loop of current.(2 pts)

b) A magnetlc f eld ef 0 27 T makes an angle W|th respect to the velomty of a particle with -
charge 1.0x10-12C traveling at 1000 my/s. If the magnitude of the force on the particle .

due to the magnetic field is 1.0x10710 N, ‘which of these angles best descnbes the angle of the
magnetlc f eld W|th respect to thé partlcle velomty’? (2 pts)™ R VU S B
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¢} An proton isina cwcular orblt |n a magnetlc fleld of 1 O m|II| Tesla What is the _
magnitude of the anguiar frequency wuth whlch thls partlcle rotates(hlnt u)-vlr)’? 2 pts)
ii) 0.11 rads/sec
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iii} 8.8 rads/sec s L

< V) 96 Rilo-rads/sec q 5,%0 Sﬁ

i) 10 pico-rads/sec o v v&
v ’6

d) What is the magnetic fleld in the center of a 0 5 m Icng solencud W|th 5000 turns that

carries EA?(2pis) : YN
b\o g /MD,,,]: Lm'xfo S_M'-{-O

i) 0.06 Tesla
ﬁ]bs Tesla o -
!u 130000 Tesla | iy - O OS T

iv) 5 micro-Tesla
v) 1.3 Tesla




Multiple Choice (contd.)

e) With an decrease in temperature inside a conductor like tungsten, should
you expect the drift velocity to increase, decrease or remain the same? =~ 7
(Please give a ~ 5 word justification for your answer. You can usé ...
formulas in your explanation.)(2pts) ' \{_L¥ Lulb gYTE, less T

RN o T RLTY wore T, morev,
(Stay the same.)./ . o

(Decrease.)
Acreases}-

f) 2 wires carry identical current and are situated as shown in the figure

below. Where must a 3rd wire, which carries an identical current, in an identical
direction to the 1st 2 wires, be placed to eliminate the magnetic field at point P
due fo the original 2 wires? (Draw Magnetic field directions on figure)(2pts)

e A ® I

oint D
i) Point A
iii) Point B
iv) Point P
v)PointC .. . ..

g) An capacitor in air is connected to a battery and has a stored
energy of 1.0 nano-J. If we now insert a dielectric materiai of dielectric
constant k=1.3 into the gap of the capacitor while it is still connected
to the battery, what is the new stored energy of the capacitor?(2pts)

iy 0.77 nano-J. . o =1.3We
i) 1.7 nano~J’ o | -

iv) 0.59 nano-d .

v) 1.0 nano-J

h) What is the resistivity of a conducting wire of length 4.0 m, cross-sectional
area of 1.0 mm?, and resistance of 1.0 Ohm? (2 pts.)

- _ ek o0 (1o

ii} 4.0 micro-Ohm-m .

A micro-Ohm-m -
iv) 40 Mega-Ohm-m . | S 5 N _ \ 0
v) 4.0 Ohm-m oa T e . r = “q)‘l



2) Circuit (10 pts)

(In the diagram below, all capacntors are mnhally uncharged AII w:res used
are conducting wires.)..
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i) What is the e'c';uh)__alent rééistance between points ) and g)?(1pts)
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ii) What is the equivalent resistance between points d) and g)?(2pts)

e CS _ ]
R\ =16/ i é’ﬂ#

iii) If point “a” is connected to point “d” with a wire and 0.88 Amps of current flow th ro';'ug'h“
Ryat: What is Ry ?(3pts)-

" - Roet= |0
| _E‘.\{ ~ o H + e = l_‘?'_/?, o
%Y

K\Q\H' = \J\—



2) Circuit (contd.) (In the diagram below, all capacitors are initially
uncharged, and all wires used are conducting wires.)

Ry . 120 C,=5mF
ARR & o Anp_ Cy=10mF
C,=20 mF

19V = ¢, ——

0
| |
w(')
— _M*.MW '

iv) Now, the wire between points “a” and “d” is removed. Then point “a” is connected to
point “f’ with a wire, and we wait for the current to stop flowing (i.e. after a very long
time). What will be the charge on capacitor C; after a very long time? (3pts)

\ Sawve 05 \batt o Fter ‘towj tene. Q=
&:CV:Q.OMF\)[gV OZ-.C'

= 0. 26

v) Now, the wire between points “a” and “f" is removed without changing the charge
(from “after a very long time” in part iv)) on C;. Then point “b” is connected to
point “f” with a wire. What is the charge on C, after the charges have stopped

moving? (4pts) C,in pova B/, {Cl,hgievﬁ% Q. =Q,
Q,,:Qz-’rQQ (R e 4otal cka\vj&- _L:,2!1-+£:- Q=0.0u2C
L0 é’i’- ¥t !
- C3 } C ) C;.L?_,) Q.= O 3‘: \ - ; 5 2 p 643
C.\z, i +\§ _+ T = &\2. = & O

vi) Now, the wire between points “b” n(d P removedmout changing the charges
(from “after the charges have stopped moving” in part v))on C,, C,, or C,. Then,
point "¢’ is connected to point “e” with a wire. How long will it take the charge on C,
to go to 10% of it's initial value? (3pts) \( &)
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- i) (G.OHS\) =4 ZDH 2




