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1. Capacitors are [1] electronic circuit elements that are able to store charge [2].  Capacitors are typically made by two parallel metal plates [3] with an insulating material placed between them [4].
1.1. See Storyboard.

2. When a voltage is applied to a capacitor [1], an electric field is created [2] that pushes positive charges from the positive voltage to negative voltage [3], however the charge cannot cross the insulating barrier at low voltages [4] so equal and opposite charges build up on the two sides of the capacitors [5].
2.1. See Storyboard.

3. The capacitance of a capacitor is defined by [1] how much charge it can store for a given voltage difference [2]. The unit for capacitance is the Farad [3] and is equal to one Coulomb per Volt [4].
3.1. See Storyboard.

4. This is the formula for the capacitance of a parallel plate capacitor [1]. Notice that as the distance between the plates increases [2], the capacitance decreases [3] because a greater voltage is necessary to create the electric field [4] that forces charge onto the plates [5]. 
4.1. See Storyboard.

5. Also, as the area [1] increases [2], the capacitance increases [3], as more charges can fit on the capacitor for the same applied voltage [4].
5.1. See Storyboard.

6. Finally, the dielectric constant of the insulating material [1] can increase the capacitance [2]. A dielectric is a material that contains positive and negative charges [3] that align with an external electric field [4], and amplifies the electric field near the metal plates [5]. This allows the capacitor [6] to store more charge per applied volt [7]. 
6.1. See Storyboard.

7. To characterize a dielectric, we use the relative permittivity [1] and the permittivity of free space [2]. If the insulating material between the two plates is vacuum [3], the relative permittivity is one [4]. Air has a dielectric constant of very nearly one [5]. Many other materials have dielectric constants greater than one [6].
7.1. See Storyboard.

8. [bookmark: _GoBack]A camera flash requires a lot of energy all at once [1], so a capacitor is charged by a battery [2], and then the charge is released all at once to power the flashbulb [3].
8.1. See Storyboard.

9. In this lab you will measure the capacitance of parallel metal plates [1]. You will measure how capacitance relates to separation distance [2], area [3], and dielectric material [4].
9.1. Reuse shot 3.6.1 (Vide Editor: Please use only part that talent turns on capacitor meter.)
9.2. Reuse shot 3.5.1 (Talent adjusts the separation of small plate capacitors to 3 millimeters).
9.3. Reuse shot 3.7.1 (Talent places alligator clips on each wire connected to the capacitor meter. Wire is already connected to capacitor meter).
9.4. Reuse shot 3.8.2 (Talent moves plates until plastic is firmly held in capacitor).

Learning Objectives: 
What does a capacitor store?
Why are capacitors used in electric circuits?
What is the relationship between capacitance and separation distance?
What is the relationship between capacitance and area?
What is the relationship between capacitance and dielectric material?

Take-Homes: 
Capacitors store electric charge, and in this way store electric energy.
Capacitors are used to affect variation in voltages.
The capacitance of parallel plates decreases as separation distance increases.
The capacitance of parallel plates increases as area increases.
The capacitance of parallel plates increases as the dielectric constant increases.


