Muliple Cholce (2 piscach, s %)

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

b) A magnetic field of 0.27 T makes an angle with respect to the velocify of a particle with
charge 1.0x10-'2 C traveling at 1000 mys. If the magnitude of the force on the particle.

due to the magnetic field is 1.0x10:" N, which of these angles best describes the angle of the
mégnetic field with respect to the particle velocity? (2pts) /1
Ty 340
iii) 1°
iv) &°
v) 119

) An proton s in a crcular oritin & magneti ield of 1.0 mill-Tesla, Whatisthe
magnitude of the angular frequency with which this particle rotates(hint: @=v/r}? 2pts) - -

kilo-rads/sec
iy 0.11 rads/sec
iii) 8.8 rads/sec
iv) 1.0 milli-rads/sec
v} 10 pico-rads/sec

d) What is the magnetic fiei'_'d_ in the center ofa 05 m long sdlehsdiza W|th 5000 turns that

Ok
i} 5 micro-Tesla
i) 1.3 Tesla

iit) 0.06 Tesla
.05 Tesla
v 130000 Tesla




I’\/Iultrple Chorce (contd )

e) With an decrease in temperature msrde a conductor llke tungsten should
you expect the drlft velocity to increase, decrease or remain the same? -
(Please give a ~ 5 word justification for your answer. You can usg —
formulas in your explanatlon )(2pts) .

(Stav the same) -

f) 2 wires carry |dent|cal current and are situated as shown inthe flgure
below. Where must a 3rd wire,"'which carries an identical current, in an | opposite
direction fo the 1st 2 wires, be. placed to eliminate the magnetic field at point P

dus to the original 2 wires? (Draw Magnetlc field directions on figure)(2pts) .

i) Point ntD A ® I

ii) Point A
fi) Point B | \&/

iv) Point P

o C & I 2
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 material of dielectric
constant k=1.3 into the gap of the capacitor while it is still connected
{o the battery, what is the new stored energy of the capacitor?(2pts)

i) 1.7 nano~J . .. ...

i) 0.77 nano~J
(Tiy1.3 nano~ =
WY 0.59.pano-d . -

v} 1.0 nano-J

h) What is the resistivity of a conducting wire of length 4.0 m, cross-sectional
area of1 0 mm2 and resrstance of 1 0 Ohm'? (2 pts )

i) 40 Ohm-m -
.25 micro- Ohm-m

"I) 4 0 mlCl’O-Ohm m .
iv) 40 Mega-Ohm-m . |
~v) 4.0 Ohm-m



(In the diagram below, all capacntors are |n|t|ally uncharged AII wwes used
are conducting wires.)

Rbatt
a

i) What is the equivalent résistance between points e) and g)?(1pts)

i) What is the equivalent resistance between points d) and g)?(2pts)

s
iii) If point “a” is connected to point “d” with a wire and 080 Amps of current flow through’
Ryat What is R4 ?(3pts)

10;.., Lk.,j\.» et 3[R R 7).




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

R, . 15Q C,=20 mF
AWM, S Q_/W\/,; C,= 10 mF
C,=5mF
1 * b e
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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 C3after a very long time? (3pts)

V is 20V A'Fl‘ek‘ ong T ep =
f=tve | SWFY0y) = 0¢ Q=0.1C

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 C5. Then point “b” is connected to
point “F” with a wire. What is the charge on C, after the charges have stopped

moving? (4pts _
g? (4pts) &.Q. R=Q=0,
RwzQ:*Qu & & Q= O.05C.
\
T&:l :z%am?'}'\%mf' &w-;' &\gc’-‘i-@&\z

Cu = hbouF @u_—@w/w & =0MC/fe 2E V= 0, 053¢
vi) Now, the wire between points “b” and “f is removed wgﬁlout changing the charges
(from “after the charges have stopped moving” in part v)) on C,, C,, or C5. Then,
point “c” 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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