
Physics – Grade 12 LS & GS

Unit Two – Electricity 

Chapter8  – Electromagnetic Induction





Quiz                      Electromagnetic induction

A metal rod MN, of length 𝒍 = 𝟔𝟎𝒄𝒎 and of negligible

resistance, can move without friction on two horizontal

parallel, rectilinear and very long rails, 𝑨𝑨′ and 𝑬𝑬′ , of

negligible resistances. 𝑩𝐀
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During its motion, the rod remains

perpendicular to the rails.

A resistor of resistance 𝑹 = 𝟏𝟎𝟎𝛀 is

connected to the two rails as shown

in the adjacent figure.
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The set is placed in a uniform vertical ascending magnetic

field 𝑩 of intensity 𝑩 = 𝟏. 𝟐𝑻.

At time 𝒕𝟎 = 𝟎. the center of gravity

G of the rod is at O.

A suitable device imposes on the rod

a uniform translational motion, from

left to right, of speed 𝐯 = 𝟓𝟎𝒄𝒎/𝒔.

At an instant t, the abscissa of G is 𝒙

= 𝑶𝑮.
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1. Determine the expression of the magnetic flux crosses the

surface 𝐀𝐌𝐍𝐄 as a function of B, L, v and t, respecting the

positive direction indicated on the figure.
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𝐀′∅ = 𝑵𝑩𝑺𝒄𝒐𝒔(𝒏,𝑩)
∅ = 𝟏 × 𝑩 × (𝑳 × 𝒙)𝒄𝒐𝒔(𝟏𝟖𝟎)

𝒏

The speed is constant then:

𝒙 = 𝑽𝒕 + 𝒙𝟎 𝒙 = 𝑽𝒕

∅ = −𝑩 × (𝑳 × 𝑽𝒕)

∅ = −𝑩𝑳𝑽𝒕
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2. Explain the appearance of an induced e.m.f between the

terminals M and N of the rod and show that 𝒆 = 𝟎. 𝟑𝟔𝑽.

The magnetic flux (∅) is variable, because of the rotation of

the coil around the axis then:

The induced e.m.f “e” exist during the rotation of (C).

𝒆 = −
𝒅∅

𝒅𝒕
𝒆 = −

𝒅(−𝑩𝑳𝑽𝒕 )

𝒅𝒕
𝒆 = +𝑩𝑳𝑽

𝒆 = 𝟏. 𝟐 × 𝟎. 𝟔 × (𝟓𝟎 × 𝟏𝟎−𝟐) 𝒆 = 𝟎. 𝟑𝟔𝑽
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3. An induced current 𝒊 passes through the circuit. State

Lenz's law and determine the direction of this current.
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Lenz's law: The induced current 𝒊 generates an induced

magnetic field 𝑩𝒊𝒏 that opposes by a changing magnetic field

𝑩 since the magnetic flux is variable.

The area (S) increases then the flux

increases so 𝑩𝒊𝒏 is opposite to 𝑩.

𝑩𝒊𝒏

By R.H.R 𝒊 flow from M to N
𝒊
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4. Make the diagram showing the equivalent generator

between M and N specifying its positive terminal.
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5. Calculate the intensity of the current flowing through the

circuit.

𝒊 =
𝒆

𝑹

6. Calculate the voltage 𝒖𝑨𝑬

𝒊 =
𝟎. 𝟑𝟔

𝟏𝟎𝟎
𝒊 = 𝟑. 𝟔 × 𝟏𝟎−𝟑𝑨

𝒖𝑨𝑬 = 𝑹 × 𝑰 −+𝑵 𝑴

𝒊

𝒊
𝐑

𝐄𝑨

𝒖𝑨𝑬 = 𝟏𝟎𝟎 × 𝟑. 𝟔 × 𝟏𝟎−𝟑

𝒖𝑨𝑬 = 𝟎. 𝟑𝟔𝑽
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