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Task 3
Scop time division calculations
Time constant = R * C
R = 100 ohm
T = 0.6uS
Frequency = 1 / t = 1 / 0.6 * 10^-6 
(0.6 BECAUSE THE FULL WAVE COVERS 6/10 SQUARES)
Frequency = 1.67MHz
Time constant = R * C -> C = T/R
C = (0.6 * 10^-6) / 100
C = 6nF
Function generator outputting square wave
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basic capacitor calculations
There are a good few capacitor calculations, these calculations give things like the capacitance, the energy stored in capacitors, the resistance of the capacitor, and the capacitor charging and discharging
With the data already calculated like resistance, time, frequency and time constant, capacitance from time constant, capacitive reactance, and the voltage across the capacitor whilst its charging can all be calculated

Capacitance from time constant
T = R * C
Solving for C
C = t / R
T = time constant
R = resistance
C = (6 * 10 ^ - 9) / 100 = 6.e -11
C = 60 pF



Capacitive reactance
Xc = 1 / 2 π f C 
F = 1.67 * 10 ^ 6 Hz
C = 6 pF = 60 * 10 ^ - 12
Xc = 1 / (2 π * 1.67 * 10 ^ 6 *60 * 10 ^ - 12)
Xc = 1.59 kΩ

Voltage across capacitor charging
V (t) = Vmax (1 – e ^ -t / RC) 
T = 0.6 us
RC = t = 6ns
T / t = 0.6 * 10 ^ - 6 / 6 * 10 ^ - 9 = 100
Vmax = 1 V
V (t) = 1 * (1 – e ^ - 100) = 0.99999 V
Capacitor discharge table
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Plot log v gradient
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Gradient calculations
The gradient calculation for this graph is y = - 1 e – 6 x – 1 E – 1 0 
Capacitor uses
1. Storing Energy
Store energy: Capacitors accumulate energy to be utilized in the future and are capable of delivering it quickly when needed.

2. Smoothing Signals
Filter out noise: Capacitors filter voltage, especially in power supplies, to steady the output.

Signal filters: They help to allow some signals to pass while blocking unwanted ones.

3. Timing
Control timing: Capacitors are employed in circuits to create time delays (like in blinkers or flashing lights).

4. Camera Flash
Flash power: Capacitors are utilized in cameras to store energy to supply a burst of energy for the flash.

5. Noise Reduction
Prevention of interference: Capacitors are utilized to reduce electrical noise in circuits so that components can work effectively.

6. Motor Starting
Motor starters: Capacitors give the initial push to turn some motors.

7. Signal Coupling
Passing signals: They help to pass particular signals from one part of a circuit to another.
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