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Physics 2 Electricity and Magnetism

Biot Savart Law
Biot Savart Law
Questions
Show that the magnitude of the magnetic field caused by the current carrying wire,
𝜇 𝐼
a distance 𝑎 from the wire is: 𝐵 = 0 (𝑐𝑜𝑠 𝛼1 + 𝑐𝑜𝑠 𝛼2 )
4𝜋𝑎

Calculate the magnetic field at point 𝑦 below the middle of a current carrying wire of length 𝐿.
The current is flowing in the 𝑥 direction.

Calculate the magnetic field a distance 𝑧 away from the center of a current carrying loop
of radius 𝑅. The current is travelling in an anticlockwise direction about the origin.

Calculate the magnetic field a distance 𝑧 away from the center of a disk of radius 𝑅,
charge density 𝜎, and angular velocity 𝜔0 in the anticlockwise direction about the origin.
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Three infinite wires are placed parallel to the z-axis.
Their positions are: ⃗⃗⃗
𝑟1 = (0,0), ⃗⃗⃗
𝑟2 = (5,2), ⃗⃗⃗
𝑟3 = (5, −2).
The direction of current in each wire is: 𝐼1 = 3𝐴 out of the page, 𝐼2 = 5𝐴 into the page,
𝐼3 = 4𝐴 into the page.
Where along the x-axis does the y component of the magnetic field equal zero?

Two very long wires are hung from the ceiling via two strings of equal and unknown length.
A current of 100𝐴 flows through each wire, in opposite directions. There is a 45° angle
𝑔𝑟
between the strings, and their mass per unit length is = 2 𝑚 .
Find the distance between the wires.

A current 𝐼 flows through a regular n-sided polygon that is enclosed by a circle of radius 𝑅.
a. What is the magnetic field at the centre of the polygon?
b. What is the magnetic field at the center of the polygon when 𝑛 → ∞?

Two infinite wires are parallel to one another and have charge distribution 𝜆 and −𝜆. The
wires are pulled in the rightwards direction at a constant velocity 𝑣0 .
Calculate the magnitude of the velocity such that the magnetic force will cancel out with
the electric force.

For more information and all the solutions, please go to www.proprep.uk
For any questions please contact us at +44-161-850-4375 or info@proprep.com
© All rights in this workbook reserved to proprep™

3

Physics 2 Electricity and Magnetism
Wire 𝐴𝐶𝐷𝐹𝐺 includes a circular section of radius 𝑅, and two infinitely long straight regions.
The continuation of line 𝐴𝐶 cuts through the center of the circle's radius.
A current 𝐼 flows through the wire.
a. What is the magnetic field at the centre of the circular region?
b. A charged particle travels through the centre of the circular region.
The particle's trajectory changes due to the magnetic field. The trajectory appears in the diagram.
What is the particles charge?
c. In another experiment, a non-uniform magnetic field is present is the region 𝑅 < 𝑦 < 2𝑅.
Part of the 𝐹𝐺 section of the wire is in the region with the non uniform magnetic field.
⃗ = (0,0, 𝑎𝑦 2 ), where 𝑎 is given. What magnetic force does this
The magnetic field is 𝐵
field apply to the wire?

A spherical shell of radius 𝑅 has charge 𝑄 evenly distributed on the surface.
The shell rotates about its axis of symmetry at a constant angular velocity 𝜔.
Calculate the magnetic field at the centre of the shell.
Assume that the rotation does not affect the charge distribution.
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