Source Internal Resistance ,And 

Loading Proplems 

Purpose

Abstract: 

 The main aim of his experiment is to deal with source internal resistance , also to know the loading problem and by the use of that trying to find the suitable value of (RL) for which the power in the load is the maximum.

Devices used in the experiment:

1- Voltage source (10 Volts).

2- 1 kΩ resistor.

3- Digital multimeter.

4- Resistor decade box (variable) .

Main results:-

1- Maximum Power Transfer occurs at RL = 1kΩ .

2-Rin the semi – log is 1kΩ shown in the graph.

3-Rin linear graph is 1 kΩ shown in the calculations .

Theory

The voltage source is known by its name as the electromotive force ( emf ) . the ideal voltage source which is connected to circuit which the value or ( R: resistor ) goes to ( 0 ) so that as the rule of ohm’s law , he voltage source would give an infinite current because there is almost no resistant for the current at the conductors .

In a real circuits a voltage source is connected to s short circuit , it couldn’t provide the circuit with a infinite current , nor maintain it’s ( emf ) as a voltage difference across the ter ininals of the circuit  , the voltage sources are used to provide a useful power or certain parts of the circuit components , and those which consumes electrical power to produce work are called the LOAD .

Loading problem:

The current that passes through a simple circuit ( series ) is given by the for inula :

1= £/ ( RL + r in ) ………………………(1)

since £ : electromotive force .

and the voltage difference between the source ter ininals is given by the for inula :

VRL = { £ / (RL + r in ) } RL  …………(2)

RL >> r in then VRL ≈ £ so the source delivers it’s terminals. a considerable amount  power which consumed inside the source and converted to heat in this case we say that the source is to be loaded . in practical circuits we usually want to avoid loading the source , so that we choose the most recommended value :-

RL>= 10 r in 

Impedance Matching (Maximum Power Transfer)

In any real circuit the power which is consumed in the load produces work (useful) . The maximum available power which consumed in the resistor is:

P  =  I2RL
We can substitute eq #1 instead of I 

P=(£ 2 RL )/( RL+ r in )2  ……………………..(4)

By taking the derivative of the eq# 4 we find that the mot suitable value to get the maximum power is :
RL = r in

PS : the value of the internal resistant always in the nor inal circumstances shouldn’t exceed few volts .

If we apply the conservation of energy to the circuit in the figure : 

£ = IRin + IR + IRL
if we plot of I/I versus RL will get  straight line with slope 1/£ 

& ( r in + R )/ £ is the Y – intercept .
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Procedure: 

1- We have built the following circuit ( shown in the figure )

2- While doing the experiment we changed the value f the load resistor from ( 0 – 1 MΩ )
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Data:-

I (mA) 
RL  ( Ω )
1/I *10
P * 10-3 Watt 

8.5
100
1.2
7.2

7.2
300
1.4
15.6

6.3
500
1.6
19.8

5.5
700
1.8
21.2

5.2
800
1.9
21.6

4.9
900
2
21.6

4.7
1k
2.1
22.1

4.3
1.2k
2.3
22.2

3.1
2k
3.2
19.2

2.3
3k
4.3
15.9

1.5
5k
6.7
11.3

0.8
10k
12.5
6.4

0.4
20k
25
3.2

   0.1        
50k
  100
      0.5

   0.09       
100k
   111 
       0.8

Calculations:

Conclusion:
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