
Applications on Maxwell’s 3rd  Equation

Find the emf induced in a square loop with sides of length a lying in the yz plane in a 

region in which the magnetic field changes over time as: 𝐵 𝑡 = 𝐵𝑜𝑒 Τ−5𝑡 𝑡𝑜  Ƹ𝑖



A square loop of side s moves with speed v into a region in which a magnetic field of 
magnitude B exists perpendicular to the plane of the loop, as shown in the figure.  Make a plot of the 
emf induced in the loop as it enters, moves through, and exits the region of the magnetic field.



A circular loop of wire of radius 20 cm and resistance of 12 Ω surrounds a 5-turn solenoid of length 38 

cm and radius 10 cm as shown in the figure.  If the current in the solenoid increases linearly from 80 
to 300 mA in 2 seconds, what is the maximum current induced in the circular wire?



Outside the solenoid

Inside the solenoid



A circular loop of wire with a radius of 0.2 m is placed in a uniform magnetic field of 0.3 T. 

The loop is oriented so that its plane is perpendicular to the magnetic field. At time t=0, the 

magnetic field begins to decrease at a rate of 0.1 T/s. What is the magnitude of the EMF 

induced in the loop at t=0.5 seconds?

A rectangular loop of wire with dimensions 0.2 m x 0.3 m is placed in a magnetic field that is 

changing at a rate of 0.1 T/s. The loop is oriented so that its long side is parallel to the 

magnetic field. At time t=0, the magnetic field begins to decrease at a rate of 0.1 T/s. What is 

the magnitude of the EMF induced in the loop at t=0.5 seconds?

1.Which of the following is NOT a factor that affects the magnitude of the EMF induced in a 

coil of wire by a changing magnetic field?

 a) The strength of the magnetic field 

 b) The size of the coil 

 c) The rate at which the magnetic field changes 

 d) The resistance of the coil.

e) None

2.Which of the following statements is true regarding Lenz's Law? 

a) Lenz's Law describes the direction of the magnetic field generated by a current-carrying 

wire.

 b) Lenz's Law states that the induced EMF in a coil is proportional to the rate of change of 

magnetic flux. 

c) Lenz's Law states that the direction of the induced EMF in a coil is such as to oppose the 

change that produced it. 

d) Lenz's Law states that the magnetic field lines always form closed loops.

e) None

3.A magnetic field is changing at a rate of 0.2 T/s. What is the magnitude of the EMF 

induced in a circular loop of wire with a radius of 0.5 m if the magnetic field is 

perpendicular to the plane of the loop? 

a) 0.1 V 

b) 0.2 V 

c) 0.5 V 

d) 1.0 V

e) None

4.A long solenoid with N turns per unit length and radius R carries a current I. A second 

solenoid with N turns per unit length and radius 2R is coaxial with the first solenoid and 

has a current of 2I. What is the magnitude of the magnetic field inside the first solenoid? 

a) μ₀NI 

b) μ₀N(3/2)I 

c) μ₀N(2/3)I 

d) μ₀N(1/2)I

e) None
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