.duction Practice Name:

1. A magnet moved in the vicinity of a solenoid as shown. Draw the direction of conventional
current generated.
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Induction Practice Name:

2. For each of the following:
e Describe the change in magnetic flux (e.g. more into the page)

e Give the direction of the electric field that would oppose that change in flux
e Give the direction (clockwise or counter clockwise) that current would flow in the loop.
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Induction Practice Name:

3. Aloop of wire is moved as shown over a fixed permanent magnet which generates a magnetic
field pointed into the page.
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c.  While the loop is moving through the uniform magnetic field is any current generated?
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4. A coil of wire initially perpendicular to a magnetic
field as shown is rotated to being parallel to the field X
and so the flux drops to zero.

a. Asitis rotating which direction will /
conventional current flow in the wire. k
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b. Label the two ends of the wire as positive
and negative.
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c. If the-magnetic field strength is 0.023 T, the area of the coil is 0.025 m? and it takes
0.015 seconds to rotate from perpendicular to parallel what will the EMF induced by
each loop be?
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=0.038V

d.  What will the total EMF induced be if there are 250 loops of wire in the coil?

0.039333 x250= 9.6V
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Induction Practice

5. Acircular loop of wire of radius 0.12m 0 0 » ¢ » o
enters a 0.026 T magnetic field 0 o & i@ & @
directed out of the page as shown. 0 P » ¢ » o

0 o ® s »
a. What is the area of the loop? 0 é » o o d é—
o o ) s »
o o ¢ o
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Aznr g ,
= 71“(0.\2«1) = 0.045%¢m

b. What is the flux of the loop when it is fully in the magnetic field?

D =BA = (0-01@)(0.0%1‘?)

=0,00176 T

What is the induced EMF in the loop if it takes 0.23 seconds for the loop to move from

fully out of to fully in the magnetic field?
AT 0.dq1176
2T =y

= 0.0051V

C.

d. Draw the direction current will flow in the loop.
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6. A coil of 35 loops of wire with area of 0.25 square metres is perpendicular to a 0.085 T magnetic
field and is rotated so that it is parallel to the field in 0.017 seconds.
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a. During that time what is the EMF generated?

Ag 0.095X025) 775/
Pt 507 =7

b. If the wire is connected to a lightbulb that has resistance of 15 €, how much current will

flow through the wire (Remember V = IR)
43.75

7. Acoil of 250 loops of circular wire with radius of 0.26 metres is perpendicular to a magnetic field
of strength 0.52 T, the magnetic field strength is slowly decreased to 0.23 T in 15.0 seconds.

a2 !
a. During that time what is the EMF generated? A. RF* = d°ll .2‘1.”

AT = B - F. = 0U24%x023 = J.224xdK = - 206158
e INE =

b. If the wire is connected to a lightbulb that has resistance of 8.0 £, how much current

will flow through the wire?
=T > I=0.129A

. How much power is the lightbulb drawing? (Remember P = V1)

P=1.03x0.128 :6[ 37 Vs

d. How much electrical energy is generated in those 15 seconds? (P = %)

Wz P = glmiW x 1S
= (.92
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8. A coil of wire of area 0.152 square metres is initially perpendicular to a magnetic field of
strength 0.272 T directed out of the page.

a. lItrotates so that side A lifts out of
the page and side B rotates into
the page until the coil is parallel
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to the field and the flux becomes i} ’

zero. . <
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Label the direction current is . L »

flowing in the wire and label the A

and B ends of the wire as being

either positive or negative during

this rotation. Ce Lfff ov-’-
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b. After the coil is parallel to the R ; = > a % i . . .

field it continues to rotate
until it is perpendicular to the
magnetic field again.

Label the direction current is
flowing in the wire and label
the A and B ends of the wire
as being either positive or

negative during this rotation.

c. The coil continues its rotation

until it is parallel with the field e

with side B on top. . 2 _a . ’ . .
L] L m

Label the direction current is M 3 T
(78

flowing in the wire and label the
A and B ends of the wire as A
being either positive or negative -— b +

during this rotation. Cf LefS 0‘--/
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d. The coil rotates until it is back e o . . . . o o o .
to its original position.
» [ L) 4
Label the direction current is (62
flowing in the wire and label ) ) < ) ’
the A and B ends of the wire : . & . .

as being either positive or
negative during this rotation. C ‘ /1 ;
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e. Asthe coil spins describe how direction of the electric current charges throughout the
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f.  If the coil spins at 30 rotations per second how many times does the direction of the
current change per second?
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g. If the coil spins at 30 rotations per second what is the average EMF during each quarter

rotation?
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h. If the wires are connected to a 12 Q lightbulb what will the average current flowing
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