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PHYSICS 241
EXAMII | . April 03, 1007
Name: _JD#:
USEFUL CONSTANTS:

1, €, = 8,854 x 1&-“ C*/N-m?
2. x = 8.9575 x 10° N.m*fC?
3. po=4m % 10°T N/A?
4. Magnitude of charge on an electron g, = 1.602 x 10" C
. 5, Magpitude of charge on & proton g, = 1.602 x 10-* C
6. Mass of an electron m, = 9.11 X 10~% kg
7. Mass of a proton m, = 1.67 x 10""_&3

14. (6 points) A circular loop of wire of radius R is placed in a uniform magnetic
field B and is then spun at a constant angular velocity w about an axis through .

its diameter. If the axis of rotation is berpendicular to B, the magnetic fiux
through the loop varies with time given by the relation:
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1. (B polnts) A singly charged jon of mass m; is accelerated from rest by » potential
difference V,. It is then deflected by a uniform magretic Seld (perpendicular to
the ion’s velocity) into a semicircles of radius R;, Now a triply-charged ion of
mass my Is accelerated through the same potential difference and is deflected
by the same magnetic field into a semicircle of radius R; = 2R;. The ratio of

the jons masses my/m, is: . %,M.‘ﬁ"t” 5 “’*J‘%.
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2. (6 points) Two parallel conductors, separated by 2 distance o = 30 cm, carry
currents in the same directions, If Jy = 2.0 A and I, = 7.5 A. The force per

unit length exerted on each conductor by the other is: Wt GsE
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3. (6 points) A small airplans with a wing span of 15 m is fAying due vorth at
a speed of 100 /s over a region where the vertical component of the Earth’s
magpetic field is 1.2 uT. The potentml difference developed between the wing

tips is: =, {(E“”‘“] a0 ®-F: NF
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4. (6 points) The segment of wire in the figure balow carries a current of J == 200 A
in the direction shown by the arrow. The radius of the arc is R w 5.0 cm. The

magnetic fleld at point A is:
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5. (8 points) A circular loop of wire, of radius R = 50 cm, with two turns lies in
a plane perpendicular to a uniform magnetic field of magnitude B =040 T, If
in .10 s the wire is reshaped into a square with four turns, but remains in the
same plane, what ia the magnitude of 'I;h rgver?ge mﬁumd emf {in Volts) in the
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6. (8 points) A long solenoid, of radius R, with n number of turns per meter
carries a current which varies with time as J = I sin (wt). Igaide the solenoid
and coaxial with it is a loop that bas & radius r < R and consists of a total of
N turns of fine wire. The emf induced in the loop is given by:
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7. (6 points) A 6-V battery is used to charge 8 50-uF capacitor. The capacitor
ia then discharged through a 0.3¢-mH inductor. The maximum current in the

cireuit ls: Yot CV = (500N V) = 30007 €
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B. (8 points) At ¢t = 0, & source of ermf with 500 V, is applied to a coil that has
an inductance of 0.80 H and a resistance of 30 f1. The energy stored in the
magnetic field when the current reaches half its maximum value is:
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9. (8 points) A sinusoidal voltage V() = (40 V)sin (100¢) is applied to a series
LCR circuit with L = 180 mH, C = 89 uF, and R = 68 {). The phase angle ¢
between the current and the voltage is: Ly~ 100
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10. (5 points) An RLC circuit is nsed in a radio to tune into an FM station broad-
casting at 99.7 MHz. The resistance in the circuit is 12 2 and the inductance
is 1.40 pH. What value of capacitance should be used?

A( ) = (M}" (%L)‘L]Il' (-Ié- - (“{L)t)!ﬂ
©)( To " wre 3e)s o

)
, | .l
o ) MR e e e

) 0
- ag-$ M} (o Yo ppé He - (L'ﬂ‘)—'__)
{400 )1.( iof He)" + Tl
r@‘l e J

11 (8 points) A long straight conducting wire of diameter 4.0 mm carries a current
of 20 A. Considering that the current is uniformly distributed over the cylin-
drical cross-section of the wire, calculate the magnetic field at a point 1.0 mm

from the axis of the wire. R
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12. (8 points) Two straight, very long, paralle! conductors carry currents I, and %
in the directions as shown in the fgure below. If the magnetic fisld at paint ¢
htnb:wo,thenﬁnoﬂhacunentsf,ﬂ,mmbe: '
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13. (8 points) An 800-¢V electron traveling elong the 4z axis enters a region of
uniform magnetic field of magnitude 0.02 T. ¥ the direction of the maguetic

field is along ~z, determine the

magnitude and direction of the electric fisld

necessary to keep the electron moving along its original direction.

A 3.36 x 10% V/m
B} ) ~-3.36 x 10°] V/m
CH ) -336x105V/m
D)} ) 336x10%V/m
(E)X ) 7.72x10% V/m
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