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EMI 2A: MOVING RECTANGULAR LOOPS AND UNIFORM MAGNET FIELDS-
VOLTAGE
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EMI2A—RT1: MoVING RECTANGULAR LOOPS AND UNIFORM MAGNETIC FIELDS-VOLTAGE

The six situations shown below have rectangular wire loops moving into, through, and out of
uniform magnetic fields. All of the loops have the same dimensions 4 cm x 6 cm, although their
orientations vary. The strengths of the magnetic fields vary among the situations. All of the
magnetic fields point out of the page, and all of the loops are moving to the right at the same
speed and they contain a1 ohm resistor that is not shown.

Rank these situations, from greatest to least, on the basis of the emf acrosstheresistor in
theloop at theinstant shown.
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OR, All six of these situations have zero emf.

Carefully explain your reasoning.

How surewereyou of your ranking? (circle one)
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EMI2A—WBT1: MoVING RECTANGULAR LOOPS AND UNIFORM MAGNETIC FIELDS-VOLTAGE

A situation involving arectangular loop of wire and a uniform magnetic field resulted in the
graph below. Describe a physical situation that could produce this graph.
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Explain:
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EMI2A—WWT1: MoVING RECTANGULAR LOOPS AND UNIFORM MAGNETIC FIELDS-VOLTAGE

What, if anything, iswrong with the following situation? |f something iswrong, identify it
and explain how to correct the situation. If nothing iswrong, explain why the situation
wor ks as described.

If arectangular loop of copper with a very small resistor is moved into a region of uniform

magnetic field, there will be an emf (V) acrossthe resistor in the loop while the loop is moving
into the field, but not onceit is completely inside the field region.
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EMI2A—CCT1: MoVING RECTANGULAR LooPSs AND UNIFORM MAGNETIC FIELDS-VOLTAGE

Consider the following statements about the open rectangular loop shown below.
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Student A: " An open rectangular loop will have an emf across the gap when moving into or
out of a uniform magnetic field."

Student B: " An open rectangular loop will have an emf across the gap any time it isanywhere
in theregion of the magnetic field."

Student C: " An open rectangular loop will have an emf across the gap only when moving
insidethefield region."”

Student D: “ An open rectangular loop cannot have an emf across the gap because thereisa
break in the loop.”

With which, if any, student do you agree?

Student A Student B Student C Student D
None of them

Carefully explain your reasoning.
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EMI2A—PET1: MovING RECTANGULAR LOOPS AND UNIFORM MAGNETIC FIELDS-VOLTAGE

A rectangular loop of wire with asmall resistor (not shown) is connected to a voltmeter. The
loop is going to be moved into, through, and out of a uniform magnetic field at a constant speed.
The plane of the loop will be perpendicular to the direction of the magnetic field.
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Predict what the reading(s) on the voltmeter will be from beforetheloop isin thefield until
it passes completely out of thefield.
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EMI2A—TT1: MoVvING RECTANGULAR LOOPS AND UNIFORM MAGNETIC FIELDS-VOLTAGE

There is something wrong in the following situation. | dentify the problem and explain how to

correct it.

A rectangular loop with avery small resistor (not shown) is moved into, through, and out of a
uniform magnetic field at a constant rate. The plane of the loop is perpendicular to the magnetic

field.
w
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The graph of emf (V) across the resistor in the loop versus time for this whole time period would

look as shown in the graph below.
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EMI2A—TT2: MoVING RECTANGULAR LOoOPS AND UNIFORM MAGNETIC FIELDS-VOLTAGE

There is something wrong in the following situation. | dentify the problem and explain how to

correct it.

A rectangular loop with avery small resistor (not shown) is moved into, through, and out of a
uniform magnetic field at a constant rate. The plane of the loop is perpendicular to the magnetic

field.
w
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The graph of emf (V) across the resistor in the loop versus time for this whole time period would

look as shown in the graph below.
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EMI2A—M/MCT1: MoVING RECTANGULAR LooPS AND UNIFORM MAGNETIC FIELDS-
VOLTAGE

A sguare wire loop with a very small resistor is moving through a uniform magnetic
field, of strength B, at a constant rate v. The loop is fully in the field, and the loop has
side length of I. Isthe calculation below for the Emf across the resistor meaningful or
meaninglessfor thissituation?

Emf = (V)(B)(1)

ooioo

Explain fully.
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EMI2A—LMCT1: MoVvING RECTANGULAR LoOoOPS AND UNIFORM MAGNETIC FIELDS-VOLTAGE

A rectangular wire loop with avery small resistor (not shown) has its leading edge just moving
into auniform magnetic field. Theloop has dimensions of L by W, and is moving at a constant
Speed.
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Described below are avariety of changesto thisinitial situation. (ALL OF THE CHANGES
DESCRIBED ARE MODIFICATIONS OF THISINITIAL SITUATION.)

For each change, identify how the change will affect the emf acrosstheresistor in the loop.
The possible effectson emf are:

a) It will increase.

b) It will decrease.

c) It will reverse polarity.

d) It will increase and reverse polarity.

e) It will decrease and reverse polarity.

f) There will be no effect on the emf.

Changesin the situation are:

1) The magnetic field is doubled in strength.
2) The velocity of the loop is reduced.
3) The W side of theloop istripled in length.
4) The direction of the magnetic field isreversed.

5) The L side of the loop is doubled in length.
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EMI2A—CRT1: MoVING RECTANGULAR LooPSs AND UNIFORM MAGNETIC FIELDS-VOLTAGE
A loop of conducting wire with asmall resistor is moving into aregion in which thereisa

uniform magnetic field. For thetime shown in the graph at theleft draw the corresponding
Emf versustime graph at theright.

Flux Emf

time
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