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(1) Abstract: 
 
Aim of the experiment: 

To calculate the internal resistance of the voltage source (8 volts), and find 
the loading resistance at the maximum power. 

 
The Methods used: 

By changing the values of "Load Resistance"(by the variable resistance in 
the circuit - decade box-), then reading the different measurements of the 
current that passing this circuit.  

 
The main result is: 

 
 
(2) Data:  
 Set V power supply = 8 Volts 

 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

𝑹 = 𝟏𝟎𝟎𝟎 Ω 

ሺ𝒀 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕ሻ = 𝟎. 𝟏𝟐𝟒𝟖 ሺ𝒎𝑨−𝟏ሻ, 𝜺 = 𝟕. 𝟏𝟒 𝑽𝒐𝒍𝒕𝒔, 𝒓𝒊𝒏 =  −𝟖𝟔. 𝟎𝟖 Ω   

𝑷𝒎𝒂𝒙 = 𝟏𝟔. 𝟎𝟓𝟐𝟓ሺ𝒎𝑾ሻ, 𝑹𝑳𝒎𝒂𝒙 = 𝟏𝟎𝟓𝟎 Ω ,          𝒓𝒊𝒏 = 𝟓𝟎 Ω 

RL (KΩ) I(mA) I-1 (mA)-1 I2 (mA)2 PL =I2 RL (mW) 

0.10   7.28    𝟎. 𝟏𝟑𝟕   52.99   5.29 

0.15   6.96    𝟎. 𝟏𝟒𝟒   48.44   7.27 

0.30   6.15    𝟎. 𝟏𝟔𝟑   37.82   11.35 

0.60   5.00    𝟎. 𝟎𝟐0   25.00   15.00 

0.70   4.70   𝟎. 𝟐𝟏𝟑   22.09   15.46 

0.85   4.32    𝟎. 𝟐𝟑𝟐   18.66   15.86 

0.90   4.20    𝟎. 𝟐𝟑𝟖   17.64   15.88 

0.95   4.10    𝟎. 𝟐𝟒𝟒   16.81   15.97 

1.00   4.00    𝟎. 𝟐𝟓𝟎   16.00   16.00 

1.05   3.91    𝟎. 𝟐𝟓𝟔   15.29   16.05 

1.10   3.81    𝟎. 𝟐𝟔𝟐   14.52   15.97 

1.20   3.64    𝟎. 𝟐𝟕𝟓   13.25   15.89 

1.50   3.20    𝟎. 𝟑𝟏𝟑   10.24   15.36 

2.00   2.67    𝟎. 𝟑𝟕𝟓   7.13   14.26 

3.00   2.00    𝟎. 𝟎𝟓𝟎   4.00   12.00 

4.00   1.6    𝟎. 𝟔𝟐𝟓    2.56   10.24 

8.00   0.88    𝟏. 𝟏𝟑𝟔   0.774   6.19 

15.0   0.49    𝟐. 𝟎𝟒𝟏   0.240   3.60 

30.0   0.25    𝟒. 𝟎𝟎𝟎   0.0625   1.88 

60.0   0.12    𝟖. 𝟑𝟑𝟑   0.0144   0.86 
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(3)  Calculations and Graphs: 

   1- ሺ I−1 𝑣𝑠 RLሻ: 

 

֎𝒀 −  𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕 =  𝟎. 𝟏𝟐𝟒𝟖 ሺ𝒎𝑨−𝟏ሻ 

      

֎ 𝐓𝐡𝐞 𝐬𝐥𝐨𝐩𝐞 𝐚𝐭 ሺ𝟎. 𝟏, 𝟎. 𝟏𝟑𝟕ሻ 𝐚𝐧𝐝 ሺ𝟎. 𝟏𝟓, 𝟎. 𝟏𝟒𝟒ሻ: 

𝒔𝒍𝒐𝒑𝒆 =
∆ሺ𝑰−𝟏ሻ

∆ሺ𝑹𝑳ሻ
=

𝟏

𝜺
=

𝟎. 𝟏𝟒𝟒 − 𝟎. 𝟏𝟑𝟕

𝟎. 𝟏𝟓 − 𝟎. 𝟏
= 𝟎. 𝟏𝟒  ሺ𝑽𝒐𝒍𝒕𝒔−𝟏ሻ 

𝜺 =
𝟏

𝒔𝒍𝒐𝒑𝒆
=

𝟏

𝟎. 𝟏𝟒
= 𝟕. 𝟏𝟒 ሺ𝑽𝒐𝒍𝒕𝒔ሻ 

𝜺 = 𝟕. 𝟏𝟒  ሺ𝑽𝒐𝒍𝒕𝒔ሻ 

 

֎  𝜺 × ሺ𝒀 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕ሻ = 𝑹 + 𝒓𝒊𝒏 

 𝟕. 𝟏𝟒 × ሺ𝟎. 𝟏𝟐𝟒𝟖 × 𝟏𝟎𝟑ሻ = 𝟏𝟎𝟎𝟎 + 𝒓𝒊𝒏 

𝒓𝒊𝒏 =  −𝟖𝟔. 𝟎𝟖 Ω   

 

y = 0.1248x + 0.1252
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 2- ሺ𝑃𝐿 𝑣𝑠 RLሻ

 

 

− 𝑻𝒉𝒆 𝒎𝒂𝒙𝒊𝒎𝒖𝒎 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 𝒑𝒐𝒘𝒆𝒓 = 𝟏𝟔. 𝟎𝟓𝟐𝟓ሺ𝒎𝑾ሻ 

− 𝑾𝒆 𝒇𝒊𝒏𝒅 𝒕𝒉𝒆 𝒎𝒂𝒙𝒊𝒎𝒖𝒎 𝒗𝒂𝒍𝒖𝒆 𝒐𝒇 ሺ𝑹𝑳 =  𝟏. 𝟎𝟓 𝑲Ω =  𝟏𝟎𝟓𝟎 ሻΩ . 

 

֎  𝑹𝑳 = 𝑹 + 𝒓𝒊𝒏 

   𝟏𝟎𝟓𝟎 = 𝟏𝟎𝟎𝟎 + 𝒓𝒊𝒏 

 𝒓𝒊𝒏 = 𝟓𝟎 Ω.     
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(4)  Conclusions: 
 
 
This experiment highlighted the significance of impedance matching for 
maximizing power transfer efficiency in electric circuits. 
 
By charging load resistances and analyzing corresponding currents, we 
noticed the impact of internal resistance on power dissipation, also we 
noticed that when  ሺ𝐑𝐋 = 𝐑 + 𝐫𝐢𝐧ሻ, RL should be at the maximum value 
then we calculated it from graph 2    ≫≫≫   ሺ𝑹𝑳 = 𝟏𝟎𝟓𝟎 Ωሻ.  

 

 

When we calculated 𝒓𝒊𝒏, we noticed that the value of internal resistance 
that we calculated doesn't equal that total of resistance, this is because the  
𝒓𝒊𝒏  in a voltage source is small ሺ𝐟𝐞𝐰 𝐨𝐡𝐦′𝐬ሻ.  

 

 

At the beginning of the experience, we set V power supply = 8 volts, and we 
calculated it from the graph 1  ≫≫≫   ሺ𝜺 = 𝟕. 𝟏𝟒 𝑽𝒐𝒍𝒕𝒔ሻ, this difference 
between two values of  𝜺 is acceptable due to the voltage "small value"  
 come from the internal resistance  ሺ𝒓𝒊𝒏ሻ. 
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