Magnetic fields

Magnetic field from charged point particle

e Biot-Savart law - Empirically derived mathematical representation for how a point charge can create a
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PRACTICE: Consider a point particle with positive charge and velocity shown below. What is the
direction of the magnetic field at point p?
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direction of the magnetic field at point p?
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PRACTICE: Consider a point particle with negative charge and velocity shown below. What is the
direction of the magnetic field at point p? p
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PRACTICE: Consider a point particle with negative charge and velocity shown below. What is the
direction of the magnetic field at point p?
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PRACTICE: Consider a point particle with positive charge and velocity out of the page. What is the
direction of the magnetic field at point p?
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Magnetic field from current carrying wire

e Biot-Savart law - Empirically derived mathematical representation for how a point charge

can create a magnetic field. T
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PRACTICE: Consider a thin straight wire with current | as shown in the figure below. Let's find the
magnetic field at point P.



What is the line element that carries current | in this wire?

1. dxX
2. dyy
3. dz2Z
4. RdO A

What is the displacement vector that points from the line element to point P?

1. <x,y,0>
2. <L/2,y,0>
3. <x,L/2,0>
4. <0,y,z>

Rewrite sin as a function of x, y, z.

1. x/ (x2+y?)¥2
2. y/ (2 +y)?
3. z/(x2+y?)2

Use the RHR to find the direction of the magnetic field at point P.
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x-direction
y-direction
z-direction
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Construct the integral to find the magnetic field at point P.



Magnetic field from a current loop
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PRACTICE: What is the current direction in this loop as viewed from above? And which side of the loop
is the north pole?

Current counterclockwise, north pole on bottom.
Current counterclockwise, north pole on top.
Current clockwise, north pole on bottom.

Current clockwise, north pole on top. QD
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PRACTICE: Consider a thin wire with current | bent into a circle as shown in the figure below. Let's find the magnetic field at point P.
Z

What is the line element that carries current | in this wire?

dx x
dyy
dz 2
RdB 6

el

What is the magnitude of the displacement vector that points from the line element to point P?

R
RZ
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Use the RHR to find the direction of the magnetic field at point P.
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Construct the integral to find the magnetic field at point P.



