Physics 1B Spring 2010: Quiz 4 Version A 1

Closed

book. No work needs to be shown for multiple-choice questions.

1. There is a current / flowing in a clockwise direction in a square loop of wire that is in the
plane of the paper. If the magnetic field B is toward the right, and if each side of the loop has
length L, then the net magnetic torque acting on the loop is:

a.2ILB. :
b. ILB. 1{ _ B
c.2IBL*. L(J -

2
d.IBL". ]<T>|
€. Z€C10.

2. A proton moving at a speed of 3.8 x 10° m/s cuts across the lines of a magnetic field at an
angle of 70°. The magnitude of the magnetic field is 0.25 x 10 T. What is the magnitude of

the

force acting on the proton?

a. 5.1 x 10-"®* N.
b. 9.0 x 10-'* N.
c. 1.4x 10" N.
d. 23 x 10" N.
e. 2.6 x 10" N.

3. A conductor suspended by two flexible wires as shown in the figure has a mass for unit length
of 0.040 kg/m. What current must exist in the conductor for the tension in the supporting wires to

be zero
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when the magnetic field is 3.6 T into the page?

a. 0.11 A to the left.

b. 0.11 A to the right.

c. 0.011 A to the left. | |
d.0.011 A to the right.

e. zZero.
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4. A singly charged positive ion has a mass of 2.5x10-*° kg. After being accelerated though a
difference of potential of 1000 V, the ion enters a magnetic field of 0.5 T, in a direction
perpendicular to the field. Calculate the radius of the path of the ion in the field.

a.1.77 cm.
b.3.54 cm.
c.7.08 cm.
d.0.89 cm.
e.2.66 cm.

5. Two long straight wires are parallel and carry current in the opposite direction. The currents
are 8.0 Amps and 12 Amps and the wires are separated by 0.40 cm. The magnetic field at a
point midway between the wires is:

A
a. 0. 80A
b. 40 x 10 T.
c. 80x 104 T.
d. 1.2x10°T.
e. 20 x 10°T.
0.40 cmv 12A

6. In the sketch, the two long straight wires are separated by a distance of d = 36 cm. The
currents are I, = 8.0 A to the right in the
upper wire and I, = 5.0 A to the left in the |
lower wire. What is the magnitude and —
direction of the magnetic field at point P,
that is a distance of d/2 = 18 cm below
the lower wire?

1

a. 1.1 uT, out of the page.
b. 1.1 uT, into the page.
c. 8.5 uT, out of the page. d/2
d. 2.6 uT, into the page.

e. 2.6 uT, out of the page.
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7. A magnetic field of 5.0 T is measured inside a solenoid with 800 turns and that is 10.0 cm
long. The radius of the solenoid is 3.0 cm. What is the current through one of the solenoid’s
loops?

a. 30 A.

b. 99 x 10* A.
c. 50x10°A.
d. 1.0x10° A.
e. 1.0x10*A.

8. The wires in the figure carry currents of 3.00A and 5.00 A in the directions indicated. Find the
magnitude of the magnetic field at point P, located 20 cm above the wire carrying the 5.00 A
current.

a. 5.0uT. P
b. 2.1 uT.
C. 71 ]/tT 20.0 cm
d. 42 uT. o
e. 6.7uT.
S0 ARS)———em =] ®)5.00A
14—20.() (21114
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Recall that
la|42] qul c’

*m

2
9 N-m

F =k, k=8.99x10" =

; e=1.60x10""C; €,=8.85x107" =

m,=9.11x10"" kg; m, =1673x10" kg; m, =1.675x107 kg; 1eV =1.602x10™"J;

lal |

1kWh=3.60x10°T; F=qE; E=k 1 i @, = EAcosé: o, = Lo . PE . pom = k, T00;
80 r
q. . 0 . A A
Vpointcharge = ke 7’ APEelec =quV, C= E’ Cparllelplate =€0 Z’ Cdielectric =K€0 E’
1 1 1 1 A
=—+—+—+..; C .. =C+C,+C;+...; I=—Q'
rics . C, G, paratered At
Series eq 3
AV ( )
R—T—p—, p=p[1+a(T-T)]; R=R[1+a(T-T,)]; Power=I(AV)=IR=""-
Psiner =1.39x10%Q-m ; p,, .. =1.7x10%Q-m
Iin=qur; ;_i+i+i+ Rseriese =R1+R2+R3+"‘; EA‘/ZUO :0’
Rparallel eq Rl R2 R3 ! ’

T= RC’ qcharge = Qﬂnal(l - eit/RC )’ qdischarge = QOe_Z/RC; ¢B X dz = Auol""“; u, = 4“'10_7 T.m/A

F,,=qvBsin0; F  —]LBsin@; T=BIANsin; r=|?|‘}7“‘sin6; T=uBsin®; u=NIA;

r="2: p=mv: F,, =" B, B g N g B, tenoia M(]V) - MOU’

q B cent r wire 2.7'[7’ coil 2 R
u
loft <a— ') *
9 right —e— down
F @ out of page
Q into page

A. =rcr2; A =4nr2; A

circle

phere wre =L'5 =980 m/s*; 100 cm=1m; 1,000 mA =1 A;

254cm=1in; 12in=1ft; 5,280 ft=1mi; 1,609 m=1mi; 03048 m=1ft; A, =mr’;

circle ’
+'\[ 2_
=A4nr’; g=9.80 m/s’; x= b= [29 4ac; 100 cm=1m;
a

A

cyl . side

=2wrh; A

sphere

1uF=10x10"°F; 1MW =1.0x10°W; 1,000 W =1kW; 60 s =1 min; 60 min=1 hr;
254cm=1in; 12in=1ft; 5,280 ft=1mi; 1,609 m=1mi; 0.3048 m=1 ft
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