Magnetism (algebra-based physics)
Moving charges create magnetic fields, and magnetic fields exert magnetic forces on moving charges.
Motivating differential form of Biot-Savart law
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Steady infinite line current
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Superposition
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Steps for applying Biot-Savart law
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Neatly and graphically represent situation(s)
1. Draw current distribution.
2. Draw observation point 𝑃𝑃.

Graphically represent quantities and their relationships
�⃑.
3. Draw macaroni Δ𝓵𝓵
4. Draw 𝐫𝐫⃑ from macaroni to 𝑃𝑃.

�⃑ and 𝐫𝐫⃑.
5. Draw angle 𝜃𝜃 between macaroni Δ𝓵𝓵

�⃑ in this direction.
6. Use RHR to find direction of cross product. Draw Δ𝐁𝐁
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Identify relevant allowed starting point (in)equation(s)
Use numbered steps to show REASoNing
Communicate
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Magnetism (algebra-based physics)
Moving charges create magnetic fields, and magnetic fields exert magnetic forces on moving charges.
Magnetic force on a
moving charge

Magnetic force on a
very small current element

Magnetic force on a
line segment of current

(RHR for positive moving charge illustrated;
for negative moving charge, reverse direction of thumb)
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Steps for applying law for magnetic force on a very small
current element
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Neatly and graphically represent situation(s)
1. Draw current distribution.
Graphically represent quantities and their relationships
�⃑-field.
2. Draw background 𝐁𝐁
�⃑, local 𝐁𝐁
�⃑ and
�⃑, and angle 𝜃𝜃 between Δ𝓵𝓵
3. Draw macaroni Δ𝓵𝓵
local �𝐁𝐁⃑.
4. Use RHR to find direction of magnetic force on current
element. Draw Δ𝐅𝐅⃑B in this direction.
Identify relevant allowed starting point (in)equation(s)
Use numbered steps to show REASoNing
Communicate
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