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PHYSICS 12
NAME:

Induced EMF

1. The flux through a circular coil with a radius 0of 0.075 m is 0.013 Wb when placed perpendicular to a
magnetic field. What is the strength of the magnetic field?
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2. In which of the following situations would the greatest emf be induced in the coil? All changes occur in
the same time interval.
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3. A coil having 150 turns and a cross-sectional area of 0.042 m” is oriented with its plane perpendicular to
a 0.12 T magnetic field. If the field increases to 0.66 T in 0.25 s, what emf is induced in the coil?

{--NABA 19 l-0om) .y,

4. An aircraft with a wingspan of 24 m flies at 85 m/s perpendicular to a magnetic field. An emfof 0.19 V
is induced across the wings of the aircraft. What is the magnitude of the magnetic field?
3x10°T
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PHYSICS 12

5. A rectangular coil of wire is situated in a constant magnetic field whose magnitude is 0.50 T. The coil
2 . . P . . .
has an area of 2.0 m~ which is perpendicular to the magnetic field Determine the magnetic flux.

6. Determine the induced EMF in the loop from #1 if the loop is rotated 90° in 0.2 s

7. A coil of wire consists of 20 turns, each with area of 1.5 x 10~ m”. A magnetic field is perpendicular to
the surface of each loop at all times, so that the initial orientation is at 0°. At time t = 0, the magnitude of
B at the location of the coil 1s 0.050 T. At a later time t = 0.10 s, the magnitude of the field at the coil has
increased to 0.060 T.
a) Find the average emf induced in the coil during this time.

b) What would be the value of the average induced emf if the magnitude of B decreased from 0.060 T
t0 0.050 T in 0.10 s?

8. A flat coil of wire has an area of 0.020 m” and consists of 50 turns. At t = 0 the coil is oriented so the
normal to its surface is parallel to a constant magnetic field of 0.18 T. The coil is then rotated through an
angle of 90° in a time 0of 0.10 s.

a) Determine the average induced emf.

b) What would be the induced emf if the coil were returned to its initial orientation in the same time of
0.10 s?
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PHYSICS 142

9.

10.

1.

12.

A circular coil of radius 2.50 cm and containing 725 turns is in a field of 0.850 T. Initially the plane of
the colil is perpendicular to the field but the coil is rotated through 90° in 0.130 seconds. The coil has a
resistance of 1.80 Ohms.

a) Determine the change in flux and the induced EMF.

b) Determine the energy required to rotate the coil through 90°.

A solenoid of length 0.75 m has a radius 0.092 m. A current of 25 A flows through its 4 700 turns.
Within this solenoid a 0.10 m long conductor moves at 4.3 m s perpendicular to the field in the solenoid.

What emf 1s induced between the ends of the conductor?
A.0.085V

B.0.197V

C.0.430V

D.480V

N\

A rectangular coil of wire containing 250 loops is placed in a magnetic field. Each loop measures 0.075
m by 0.28 m. The magnetic field changes over a time interval of 0.36 s producing an average emf of 1.3
V. What is the change in the magnetic field strength?

The diagram shows a coil with 25 windings and dimensions 0.15 m by 0.20 m. Its plane is perpendicular
to a magnetic field of magnitude 0.60 T.
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If the coil rotates 90° in 4.17 x10™ s so that its plane is now parallel to the magnetic field, what average
emf 1s induced during this time?
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PHYSICS 12

13. A 520-turn circular coil of radius 0.26 m is initially outside a 0.56 T magnetic field. The coil is moved
into the magnetic field, inducing an average emf of 47 V. How much time does it take to move the coil
to its new position?
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14. A coil consisting of 50 loops of radius 4.0 x10” m is placed with its plane perpendicular to a magnetic
field that is increasing at a rate of 0.20 T/s. What is the magnitude of the emf induced in the coil?
A.0.0010V
B. 0.050 V
C.040V
D. 13V

Answers:

074 T

D

14 V

A

1.0 Wb

0.065 V
-3.0x10°%V, +3.0x 103V
+18V, -1.8V
9.29V, 6.237J
A

11. -0.089 T

12. 10.8V

13. 1.3

14. B
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