











38) A 10 m length of wire carrying a current of 7.0 A lies on a horizontal table with a
rectangular top of dimensions 0.60 m x 0.80 m. The ends of the wire are attached to
opposite ends of a diagonal of the rectangle. A vertical magnetic field of 0.10 T is
present. What is the magnitude of the magnetic force that acts on this segment of wire?

(a) 070N
B) 098 N
C) 70N
1) Zero
E) The foree cannot be determined without
knowing the precise shape of the length of wire

on top of the table. -
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39) A mass spectromeler is operated with df.:uu:rmhs‘
which have a charge of +e and a mass of 3.34 = 107 kg.
Deuterons emerge from the source, which is grounded, I
with a negligible velocity. The deuterons are accelerated
by the potential difference between the source and the -y &
accelerator grid, reaching a velocity of 8.0 = 10° m/s as | V=80x 1 s
they pass through the grid itself. A uniform magnetic - '
field of magnitude 0.20 T, directed out of the page, 15 ' I

. . : . > Ve
present at the right of the grid. Once the deuterons arc on |

: . . : 51 eccelerator gnd

the right of the grid they move in a circular orbit in the
magnetic ficld. The radius of the orbit and the initial sense of deflection are closest to:
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A) 60 mm, upward e eutlr ond - d::au}ﬁ
B) 70 mm, upward oL ow J o € Qttl'"% { &V *.?_*}
C) 60 mm, downward

Py, 70 mm, downward
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40) Tn the circuit shown the power dissipated in the 2
resistance in the circuit is closest 1o:
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413 A multiloop circuit is shown. The emf &)
is closest to which of the choices below? If
the emf is in opposite direction of that shown
in the figure, it has a negative sign. Note: It
is not necessary to solve the entire circuit to
answer this question.

Ca) 5V

B) 5V
C) 45V
Dy -51V
E) 51V

gLl dos \ecp Slson:

A (5A)(BL) + R0V = O
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42) A metal rod has a 4 mm” cross section and is 10 cm long and has a resistance of
| m2. If the rod is drawn (reshaped) into a uniform wire that is 10 m long, what 1s the
resistance of the wire?

A) 0.1 uQ R P = By = F’lﬁ_
B) 10 uQ2 LA ' PR
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43) If the circuit shown has a real battery as its
emf source with £= 10 V and an internal resistance
of 4 €2, what is the current through the 5 £
resistor?

A) 0.19 A

B) 0.25 A
Q’(Iin.]s A
0.50 A

E) 0.75 A L iR
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44) A long solenoid has 300 turns/cm and carries a current, . An electron moves within
the solenoid in a circle of radius 1.0 cm perpendicular to the solenoid axis. The speed of
the electron is 3 * 10" m/s. Find the current in the solenoid.
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45) A bar of length £ = 0.5 m is free to slide, without friction, on horizontal rails, as
shown in the sketch below. There is a uniform magnetic field, B=3.0 T directed into the
plane of the figure. At one end of the rails there is a battery with emf = 7 V. The bar has
a mass of 1.0 kg and a resistance of 12.0 €. (All other resistances in the circuit can be
ignored.) What is the terminal speed of the bar?

uf_
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B) 1.6 mfs '. 1
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46) A 5 H inductor carries a current of 2 A. How cana self-induced emf of 50 V be
made to appear across the inductor?

{/;.;5 Change the current at a rate of 10 Afs.
B) Change the current to 10 A,
C) Break the circuit instantaneously.
D) Change the current uniformly to zero over 20 s.

E) None of these.
U l.- (E_J:_ C“I,__ H EE.— - ?i.}f = 'IO %
L= =k a L
47) The units of induced emf are sometimes written as:
A) Vis .
B) V-m/s ’,&;'r_ db
C) VIT at
D) Tis g |
{: EbT-mzfs o= jr_l‘”_
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48) A flat, square loop (0.1 m on a side) is in a region of space that has a magnetic field
that points into the page. Betweenr=0sandr=5s the magnetic field is decreasing, ata
constant rate, from 10 T to 0 T. The loop has a resistance of 4 €. Atr=3 s, what is the
size and direction of the current flowing in the loop?

A) §x 107 A, clockwise W &
B) 5= 107 A, counterclockwise
C) 5 107 A, clockwise
D) 5x 107" A, counterclockwise .
(" E) j'mnf: of the above =gk
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49) The circuit shown below is made of a real battery with
emf 10 V and internal resistance r = 5.0 £, and four
resistors By = Ra=R3=2.0Qand R4 =6.00. Atr=0,a
40 mF capacitor is inserted between points a and b in the
figure below. What is the charge in the capacitor 200 ms
later?

_A) 100 mC

(_ B))186 mC
C:I 214 mC |
D) 35imC  Fell =
E) 400 mC )
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50) A R-L circuit has a 60 V battery, a 41 H inductor, a 25 Q !E‘:
resistor and a switch, S, all in series, as shown. Initially, the 60V - aH
switch is open and there is no magnetic flux in the inductor.
At time t = 0, the switch is closed. When the ime ist=1.3s,
the current in the circuit is closest to:
250
A) D.BR A ( = J?/'L'
B) 1.1 A I = ’I{;_ | g
LO)13A
D) 1.9A
E) 24 A L s
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51) A simple generator is made from a flat coil that has dimensions of 30 em by 20 cm
and has 75 loops of wire wound around it. If the coil is rotating in a uniform magnetic
field of 0.2 T, with what frequency does it need to spin so as to generate a maximum emf
of 120 V, assuming that at some point in the rotation that the B-field is perpendicular to
the plane of the coil?

A) 2,12 mHz Eir) = N'@A%kﬁ{’w}' 1.{1;3
B) 13.3 mHz = '
1.33 Hz
CDY21.2 Hz : ddb. . 4P
E) 133 Hz 5 == e == NBA o Wi )
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52) An 8.0 mH inductor, a 2.0  resistor, and a switch, 8, are wired in series to a20 V
battery. The switch is initially open and there is no current in the circuit. The switch is
closed at 1 =0. After a long time, the current in the resistor and the current in the
inductor are:

A) D0 fq%}ﬁ_} G [_Wb -G__{“-.flﬂ_. j 'hkﬂ._. 'l,ﬁﬁtﬂ\_hr‘ = ulﬂ.l.
B) 10A,0A
C) 10A,25A art e LUITE, <o
D) 25A,25A :
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EXTRA CREDIT PROBLEMS

53) When the switch, S, in the circuit shown below is closed, the time constant for the
growth of the current in Ry 15

A) LR 7 Q00—

(_B)ILIR, S L
C) LR, + Ry)
D) L(R, + R(RiR2) — R3 Ry
E) LI2(R: + R2)] -"
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54) A rectangular loop of wire is placed midway between two, long, straight, parallel
wires as shown below. The wires carry currents iy and iz as shown. 1 is increasing and
iy is constant, then the induced current in the loop is:

A) zero
_HK clockwise

( C))counterclockwise | i
D) depends on 14-1;

E) none of the above
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