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Physics 0Electric Current (reminder)

Electric Current (represented by letter I) is the total charge flowing through a given cross 
section of the wire in 1 sec. Current is measured in Amperes [A] (Coulomb per second) : 
1A=1C/s. 

Potential Energy is the energy possessed by an object because of its position relative to 
other objects. Sometimes, we say, that potential energy is an ability to do work.
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Potential Energy (reminder)
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Physics 0Ohm’s Law

Ohm's Law: the current through a conductor between two points is directly proportional 
to the voltage across the two points. The voltage is, therefore, proportional to the current.

•  V is Voltage Drop, the Potential Difference between two ends 
of a wire (or resistor, light bulb etc). V is the difference of electric 
potential energies of a unit charge between two points. Measured 
in Volts [V] (Joule per Coulomb): 1V=1J/C


• I  is Electric Current, the total charge flowing through the wire in 
1 sec. Measured in Amperes [A] (Coulomb per second) :  
1A=1C/s


• R  is Resistance of the wire. Measured in Ohms [Ω]. 1Ω=1V/A

The coefficient of proportionality is called resistance of the conductor

R =
V
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Physics 0Series and Parallel Circuits

Serial 
connection

Parallel 
connection

                Parallel Circuit 

• Voltages are the same:


• Currents are added:

V1 = V2
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<latexit sha1_base64="2XqGCL6EkUWvVR0++59PZgE+JuQ=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIQtktgl6Eohd7q2A/pF2WbJptQ5PskmSFsvRXePGgiFd/jjf/jWm7B219MPB4b4aZeWHCmTau++2srK6tb2wWtorbO7t7+6WDw5aOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4eh26refqNIslg9mnFBf4IFkESPYWOmxfl0PvPN6UA1KZbfizoCWiZeTMuRoBKWvXj8mqaDSEI617npuYvwMK8MIp5NiL9U0wWSEB7RrqcSCaj+bHTxBp1bpoyhWtqRBM/X3RIaF1mMR2k6BzVAvelPxP6+bmujKz5hMUkMlmS+KUo5MjKbfoz5TlBg+tgQTxeytiAyxwsTYjIo2BG/x5WXSqlY8t+LdX5RrN3kcBTiGEzgDDy6hBnfQgCYQEPAMr/DmKOfFeXc+5q0rTj5zBH/gfP4AAUaPOA==</latexit><latexit sha1_base64="2XqGCL6EkUWvVR0++59PZgE+JuQ=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIQtktgl6Eohd7q2A/pF2WbJptQ5PskmSFsvRXePGgiFd/jjf/jWm7B219MPB4b4aZeWHCmTau++2srK6tb2wWtorbO7t7+6WDw5aOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4eh26refqNIslg9mnFBf4IFkESPYWOmxfl0PvPN6UA1KZbfizoCWiZeTMuRoBKWvXj8mqaDSEI617npuYvwMK8MIp5NiL9U0wWSEB7RrqcSCaj+bHTxBp1bpoyhWtqRBM/X3RIaF1mMR2k6BzVAvelPxP6+bmujKz5hMUkMlmS+KUo5MjKbfoz5TlBg+tgQTxeytiAyxwsTYjIo2BG/x5WXSqlY8t+LdX5RrN3kcBTiGEzgDDy6hBnfQgCYQEPAMr/DmKOfFeXc+5q0rTj5zBH/gfP4AAUaPOA==</latexit><latexit sha1_base64="2XqGCL6EkUWvVR0++59PZgE+JuQ=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIQtktgl6Eohd7q2A/pF2WbJptQ5PskmSFsvRXePGgiFd/jjf/jWm7B219MPB4b4aZeWHCmTau++2srK6tb2wWtorbO7t7+6WDw5aOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4eh26refqNIslg9mnFBf4IFkESPYWOmxfl0PvPN6UA1KZbfizoCWiZeTMuRoBKWvXj8mqaDSEI617npuYvwMK8MIp5NiL9U0wWSEB7RrqcSCaj+bHTxBp1bpoyhWtqRBM/X3RIaF1mMR2k6BzVAvelPxP6+bmujKz5hMUkMlmS+KUo5MjKbfoz5TlBg+tgQTxeytiAyxwsTYjIo2BG/x5WXSqlY8t+LdX5RrN3kcBTiGEzgDDy6hBnfQgCYQEPAMr/DmKOfFeXc+5q0rTj5zBH/gfP4AAUaPOA==</latexit><latexit sha1_base64="2XqGCL6EkUWvVR0++59PZgE+JuQ=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSIIQtktgl6Eohd7q2A/pF2WbJptQ5PskmSFsvRXePGgiFd/jjf/jWm7B219MPB4b4aZeWHCmTau++2srK6tb2wWtorbO7t7+6WDw5aOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4eh26refqNIslg9mnFBf4IFkESPYWOmxfl0PvPN6UA1KZbfizoCWiZeTMuRoBKWvXj8mqaDSEI617npuYvwMK8MIp5NiL9U0wWSEB7RrqcSCaj+bHTxBp1bpoyhWtqRBM/X3RIaF1mMR2k6BzVAvelPxP6+bmujKz5hMUkMlmS+KUo5MjKbfoz5TlBg+tgQTxeytiAyxwsTYjIo2BG/x5WXSqlY8t+LdX5RrN3kcBTiGEzgDDy6hBnfQgCYQEPAMr/DmKOfFeXc+5q0rTj5zBH/gfP4AAUaPOA==</latexit>

                   Series Circuit 

• Currents are the same:


• Voltages are added:

I1 = I2
<latexit sha1_base64="MyHfY4+PhZgxHFOlQw8YrAxS/iQ=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CIUvdhbBfsBbQib7aZdutmE3YlQSn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dt0ySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+Ho7uZ337i2ohEPeI45X5MB0pEglG0UrseeDf1oBqUym7FnYOsEi8nZcjRCEpfvX7CspgrZJIa0/XcFP0J1SiY5NNiLzM8pWxEB7xrqaIxN/5kfu6UnFulT6JE21JI5urviQmNjRnHoe2MKQ7NsjcT//O6GUbX/kSoNEOu2GJRlEmCCZn9TvpCc4ZybAllWthbCRtSTRnahIo2BG/55VXSqlY8t+I9XJZrt3kcBTiFM7gAD66gBvfQgCYwGMEzvMKbkzovzrvzsWhdc/KZE/gD5/MHA8iOsA==</latexit><latexit sha1_base64="MyHfY4+PhZgxHFOlQw8YrAxS/iQ=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CIUvdhbBfsBbQib7aZdutmE3YlQSn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dt0ySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+Ho7uZ337i2ohEPeI45X5MB0pEglG0UrseeDf1oBqUym7FnYOsEi8nZcjRCEpfvX7CspgrZJIa0/XcFP0J1SiY5NNiLzM8pWxEB7xrqaIxN/5kfu6UnFulT6JE21JI5urviQmNjRnHoe2MKQ7NsjcT//O6GUbX/kSoNEOu2GJRlEmCCZn9TvpCc4ZybAllWthbCRtSTRnahIo2BG/55VXSqlY8t+I9XJZrt3kcBTiFM7gAD66gBvfQgCYwGMEzvMKbkzovzrvzsWhdc/KZE/gD5/MHA8iOsA==</latexit><latexit sha1_base64="MyHfY4+PhZgxHFOlQw8YrAxS/iQ=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CIUvdhbBfsBbQib7aZdutmE3YlQSn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dt0ySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+Ho7uZ337i2ohEPeI45X5MB0pEglG0UrseeDf1oBqUym7FnYOsEi8nZcjRCEpfvX7CspgrZJIa0/XcFP0J1SiY5NNiLzM8pWxEB7xrqaIxN/5kfu6UnFulT6JE21JI5urviQmNjRnHoe2MKQ7NsjcT//O6GUbX/kSoNEOu2GJRlEmCCZn9TvpCc4ZybAllWthbCRtSTRnahIo2BG/55VXSqlY8t+I9XJZrt3kcBTiFM7gAD66gBvfQgCYwGMEzvMKbkzovzrvzsWhdc/KZE/gD5/MHA8iOsA==</latexit><latexit sha1_base64="MyHfY4+PhZgxHFOlQw8YrAxS/iQ=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CIUvdhbBfsBbQib7aZdutmE3YlQSn+EFw+KePX3ePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dt0ySacabLJGJ7oTUcCkUb6JAyTup5jQOJW+Ho7uZ337i2ohEPeI45X5MB0pEglG0UrseeDf1oBqUym7FnYOsEi8nZcjRCEpfvX7CspgrZJIa0/XcFP0J1SiY5NNiLzM8pWxEB7xrqaIxN/5kfu6UnFulT6JE21JI5urviQmNjRnHoe2MKQ7NsjcT//O6GUbX/kSoNEOu2GJRlEmCCZn9TvpCc4ZybAllWthbCRtSTRnahIo2BG/55VXSqlY8t+I9XJZrt3kcBTiFM7gAD66gBvfQgCYwGMEzvMKbkzovzrvzsWhdc/KZE/gD5/MHA8iOsA==</latexit>

V = V1 + V2
<latexit sha1_base64="GGZTTsBhoWVNU70BLHFPycXRBWs=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSIIQkmKoBeh6MVjBZtW2hA22027dHcTdjdCCf0VXjwo4tWf481/47bNQVsfDDzem2FmXpRypo3rfjsrq2vrG5ulrfL2zu7efuXg0NdJpghtkYQnqhNhTTmTtGWY4bSTKopFxGk7Gt1O/fYTVZol8sGMUxoIPJAsZgQbKz36137onfthPaxU3Zo7A1omXkGqUKAZVr56/YRkgkpDONa667mpCXKsDCOcTsq9TNMUkxEe0K6lEguqg3x28ASdWqWP4kTZkgbN1N8TORZaj0VkOwU2Q73oTcX/vG5m4qsgZzLNDJVkvijOODIJmn6P+kxRYvjYEkwUs7ciMsQKE2MzKtsQvMWXl4lfr3luzbu/qDZuijhKcAwncAYeXEID7qAJLSAg4Ble4c1Rzovz7nzMW1ecYuYI/sD5/AE9Mo9f</latexit><latexit sha1_base64="GGZTTsBhoWVNU70BLHFPycXRBWs=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSIIQkmKoBeh6MVjBZtW2hA22027dHcTdjdCCf0VXjwo4tWf481/47bNQVsfDDzem2FmXpRypo3rfjsrq2vrG5ulrfL2zu7efuXg0NdJpghtkYQnqhNhTTmTtGWY4bSTKopFxGk7Gt1O/fYTVZol8sGMUxoIPJAsZgQbKz36137onfthPaxU3Zo7A1omXkGqUKAZVr56/YRkgkpDONa667mpCXKsDCOcTsq9TNMUkxEe0K6lEguqg3x28ASdWqWP4kTZkgbN1N8TORZaj0VkOwU2Q73oTcX/vG5m4qsgZzLNDJVkvijOODIJmn6P+kxRYvjYEkwUs7ciMsQKE2MzKtsQvMWXl4lfr3luzbu/qDZuijhKcAwncAYeXEID7qAJLSAg4Ble4c1Rzovz7nzMW1ecYuYI/sD5/AE9Mo9f</latexit><latexit sha1_base64="GGZTTsBhoWVNU70BLHFPycXRBWs=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSIIQkmKoBeh6MVjBZtW2hA22027dHcTdjdCCf0VXjwo4tWf481/47bNQVsfDDzem2FmXpRypo3rfjsrq2vrG5ulrfL2zu7efuXg0NdJpghtkYQnqhNhTTmTtGWY4bSTKopFxGk7Gt1O/fYTVZol8sGMUxoIPJAsZgQbKz36137onfthPaxU3Zo7A1omXkGqUKAZVr56/YRkgkpDONa667mpCXKsDCOcTsq9TNMUkxEe0K6lEguqg3x28ASdWqWP4kTZkgbN1N8TORZaj0VkOwU2Q73oTcX/vG5m4qsgZzLNDJVkvijOODIJmn6P+kxRYvjYEkwUs7ciMsQKE2MzKtsQvMWXl4lfr3luzbu/qDZuijhKcAwncAYeXEID7qAJLSAg4Ble4c1Rzovz7nzMW1ecYuYI/sD5/AE9Mo9f</latexit><latexit sha1_base64="GGZTTsBhoWVNU70BLHFPycXRBWs=">AAAB8HicbVBNS8NAEJ34WetX1aOXxSIIQkmKoBeh6MVjBZtW2hA22027dHcTdjdCCf0VXjwo4tWf481/47bNQVsfDDzem2FmXpRypo3rfjsrq2vrG5ulrfL2zu7efuXg0NdJpghtkYQnqhNhTTmTtGWY4bSTKopFxGk7Gt1O/fYTVZol8sGMUxoIPJAsZgQbKz36137onfthPaxU3Zo7A1omXkGqUKAZVr56/YRkgkpDONa667mpCXKsDCOcTsq9TNMUkxEe0K6lEguqg3x28ASdWqWP4kTZkgbN1N8TORZaj0VkOwU2Q73oTcX/vG5m4qsgZzLNDJVkvijOODIJmn6P+kxRYvjYEkwUs7ciMsQKE2MzKtsQvMWXl4lfr3luzbu/qDZuijhKcAwncAYeXEID7qAJLSAg4Ble4c1Rzovz7nzMW1ecYuYI/sD5/AE9Mo9f</latexit>
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Physics 0Homework

Problem 1 

A resistor  R=10 Ω is connected to a 1.5V battery. Sketch the circuit, and find the total current 
flowing via the battery. 

Problem 2 

Three resistors: R1=10 Ω  , R2=20 Ω and R3=30 Ω  are 
connected in series as shown in the figure.


a) Current that runs through the first resistor is I=0.5A. 
Show the direction of the current. What are the 
currents that run through the other two resistors?


b) Find the voltage drop on each resistor, and the voltage 
supplied by the battery. 

R1 R2 R3


