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Task 1 circuit questions.

A) Resistance of E:
V=I x R
R=
R=
R=24Ω

B) Current through B and C
Ia +Ib +Ic = It
0.3 + Ib + Ic = 0.5
Ib + Ic = 0.2
Ib = 0.1     Ic  = 0.1


C) Resistance of A
E = Q x V
E = I x T x V
0.9 = 0.3 x I x V    V = 3V
3 = 0.3 x R

Ra  = 10Ω

C ii) Resistance of B and C
E = Q x V
E = I x T x V
0.3 = 0.1 x 1 x V
V = 3v
V = I x R
3 = 0.1 x R        R = 
RB = 30Ω
RC = 30Ω



C iii) Potential difference across A, B and C

RT  = 
RT =   RT = 6Ω
V = I x R
V = 0.5 x 6  v = 3v


C iv) Potential difference across D and resistance.
PDA-E = 5v
PDA-C = 3v
PDD =     PDD = 1v
V = I x R     1 = 0.5 x R
R = 20 Ω

D) Calculate R and total resistance of parallel cells.
V = I x R    2 = 0.5 x R   R = 4Ω
Rparallel =         
R = 1Ω

E) Voltage drop across F
V = I x R
V = 0.5 x 6
V = 3v drop

F) Total resistance of circuit
RA.B.C = 6Ω
RE = 24Ω
RF = 6Ω
RParalell cells = 1Ω
RTotal = 6 + 24 + 6 + 1         RTotal = 37Ω


G) EMF of cells.
EMF = I(R+r)
EMF = 0.5 (37+4)
EMF = 20.5v


















Task 2 full bridge rectifier.
2.1) Scope time division calculation.
Wave period = 
Wave Period =  = 0.1s
2.2) Function Generator output.
[image: ]
2.3) Rectifier without capacitor before resistor.
[image: ]

2.4) Rectifier with capacitor before resistor.
[image: A screenshot of a computer
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2.5) Drop in voltage question.
The rectifier DC output is lower than that of the peak sinewave input because the current is flowing through a full bridge rectifier. This means that the current has to pass through two diodes. Each of the two diodes creates a resistance to the current, therefore, increasing the drop in voltage. The most commonly used diodes that are used in full bridge rectifiers are made of silicone, the voltage drop will be a minimum of 1.2v and will increase in relation to the current.

2.6) Rectifiers in the automotive industry.
The conversion of AC to DC is known as rectification. Diodes produce rectification in circuits. In the automotive industry, the most commonly used rectifier in the automotive industry is in the electrical and battery regenerative systems such as the alternator.
As the engine turns over, a belt that is pulled tight over the crank pulley is rotated, as well as this the belt also rotates the alternator. This pulley on the alternator turns the inner rotor of the alternator through an electrical field generating a current (AC). This AC current is then converted into direct current or DC. This DC can then be used to power the car’s electrical systems such as the radio and lights. As well as this the DC is also used to recharge the battery.
Due to the alternator essentially being an AC generator, the polarity of the current is reversed on every revolution of the rotor. By controlling the flow of current, the rectifier in the alternator is able to prevent any damage to the vehicle, allowing the current to flow from the alternator to the battery.


2.7) Probing question.
The rectifier output and the function generator input can not be scoped at the same time using different channels on the oscilloscope as they use the same ground, if you did scope using two different channels, you would cause a short circuit. However, this problem can be easily rectified by using a 1:1 transformer which will allow the function generator to be isolated from the rectifier. This would then enable you to scope the input and the output simultaneously.
























Task 3 Identify Capacitors
3.1) Scope time division calculation.
T =      T =      T = 1.45 x 10-3Resistor used = 220Ω
Capacitor used = 0.33 x 10-6


3.2) Function generator output.
[image: ]

3.3) Capacitor charge and discharge 
[image: ]

3.4) Capacitor calculations.
T = R x C 
1.45 x 10-3 = 220 x C
 = C
C = 6.59 x 10-6  F
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