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[bookmark: _Toc192754482]Task 3
[bookmark: _Toc192754483]Scope Time Division Calculations (3)
Frequency= 250hz
time division squares= 10


Rounded up to 500µs

[bookmark: _Toc192754484]Function Generator output square wave (3)
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[bookmark: _Toc192754485]Capacitor charge and discharge wave marked at correct points. (3)
max= 2.4v 
Start= 1.4v  
Range= 1v                     
                                               
                    V top cursor= 
Period= 472µs
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Start/range= 1v
 
         period=202πs
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[bookmark: _Toc192754486]Basic Capacitor Calculations (3)

Charge:





Discharge:                                  



[bookmark: _Toc192754487]Capacitor discharge table (2)
	Time (s)
	Voltage (V)
	ln (V)
	dy = y2 – y1
dy = ln(V)2-ln(V)1 
	dx = x2- x1 
dx = Time2 – Time1
	dy/dx

	
	
	
	x
	x
	x

	0.001855
	2.0078
	0.6970396
	
	
	

	0.001955
	1.349
	0.29936358
	-0.397676
	0.0001
	-3976.7602

	0.002055
	0.9412
	-0.0605996
	-0.3599632
	0.0001
	-3599.632

	0.002155
	0.6588
	-0.4173353
	-0.3567357
	0.0001
	-3567.3566

	0.002255
	0.4706
	-0.7537468
	-0.3364115
	0.0001
	-3364.1152

	0.002355
	0.3451
	-1.063921
	-0.3101742
	0.0001
	-3101.7425

	0.002455
	0.2824
	-1.2644308
	-0.2005097
	0.0001
	-2005.0972

	0.002555
	0.1882
	-1.6702501
	-0.4058193
	0.0001
	-4058.1928

	0.002655
	0.1882
	-1.6702501
	0
	0.0001
	0

	0.002755
	0.1569
	-1.8521466
	-0.1818966
	0.0001
	-1818.9657



[bookmark: _Toc192754488]Plot log(V) Gradient (2)

[bookmark: _Toc192754489]Gradient Calculations and Compare(4)

[bookmark: _Toc192754490]Gradient Calculations





[bookmark: _Toc192754491]Comparison table
	
	Capacitance
	Delta
	Percentage difference

	Actual
	1 µF
	x
	X

	Marker Calculation
	2.02πf
	1.02
	102%

	Gradient Calculation
	34.64mf
	0.034639
	2886.9%



[bookmark: _Toc192754492]Capacitor Uses (5)
· Used in some electric motors to boost current when they’re first started
· capacitor discharge ignition systems
· used in some vehicles to store and discharge energy from regenerative braking systems
· AC coupling. Allows AC current to pass through but not DC
· Capacitors are used to absorb and dissipate surges to protect sensitive circuits.
[bookmark: _Toc192754493]Inaccuracies Question (4)
Parasitic inductance. A change in current through induces a voltage across the conductor which opposes change in current that induced the voltage (EEpower, 2010)
Inaccuracy could also be caused by human error in placing the markers on the charge and discharge curves.

[bookmark: _Toc192754494]References       
EE power (2010)
Capacitor guide
https://eepower.com/capacitor-guide/
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