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Physics 0Ohm’s Law (reminder)

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

Series connection

Parallel connection

Voltages are the same. Currents are added.

Currents are the same. Voltages are added.

Itotal = I1 = I2 = I3
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<latexit sha1_base64="n8FGPBD5bLp23ohggz/KfA22RUA=">AAAB/nicbVBNS8NAFNzUr1q/ouLJy2IRPJWkCnoRil48VrBpoQ1hs920SzfZsPsilFDwr3jxoIhXf4c3/43bNgdtHRgYZt5j306YCq7Bcb6t0srq2vpGebOytb2zu2fvH3haZoqyFpVCqk5INBM8YS3gIFgnVYzEoWDtcHQ7zduPTGkukwcYp8yPySDhEacEjBXYR16QgwQiJtde4BrWDc8Du+rUnBnwsnALUUUFmoH91etLmsUsASqI1l3XScHPiQJOBZtUeplmKaEjMmBdIxMSM+3ns/Mn+NQ4fRxJZZgAnrm/N3ISaz2OQzMZExjqxWxq/pd1M4iu/JwnaQYsofOHokxgkHjaBe5zxSiIsRGEKm5uxXRIFKFgGquYEtzFLy8Lr15znZp7f1Ft3BR1lNExOkFnyEWXqIHuUBO1EEU5ekav6M16sl6sd+tjPlqyip1D9AfW5w/UyZS6</latexit><latexit sha1_base64="n8FGPBD5bLp23ohggz/KfA22RUA=">AAAB/nicbVBNS8NAFNzUr1q/ouLJy2IRPJWkCnoRil48VrBpoQ1hs920SzfZsPsilFDwr3jxoIhXf4c3/43bNgdtHRgYZt5j306YCq7Bcb6t0srq2vpGebOytb2zu2fvH3haZoqyFpVCqk5INBM8YS3gIFgnVYzEoWDtcHQ7zduPTGkukwcYp8yPySDhEacEjBXYR16QgwQiJtde4BrWDc8Du+rUnBnwsnALUUUFmoH91etLmsUsASqI1l3XScHPiQJOBZtUeplmKaEjMmBdIxMSM+3ns/Mn+NQ4fRxJZZgAnrm/N3ISaz2OQzMZExjqxWxq/pd1M4iu/JwnaQYsofOHokxgkHjaBe5zxSiIsRGEKm5uxXRIFKFgGquYEtzFLy8Lr15znZp7f1Ft3BR1lNExOkFnyEWXqIHuUBO1EEU5ekav6M16sl6sd+tjPlqyip1D9AfW5w/UyZS6</latexit><latexit sha1_base64="n8FGPBD5bLp23ohggz/KfA22RUA=">AAAB/nicbVBNS8NAFNzUr1q/ouLJy2IRPJWkCnoRil48VrBpoQ1hs920SzfZsPsilFDwr3jxoIhXf4c3/43bNgdtHRgYZt5j306YCq7Bcb6t0srq2vpGebOytb2zu2fvH3haZoqyFpVCqk5INBM8YS3gIFgnVYzEoWDtcHQ7zduPTGkukwcYp8yPySDhEacEjBXYR16QgwQiJtde4BrWDc8Du+rUnBnwsnALUUUFmoH91etLmsUsASqI1l3XScHPiQJOBZtUeplmKaEjMmBdIxMSM+3ns/Mn+NQ4fRxJZZgAnrm/N3ISaz2OQzMZExjqxWxq/pd1M4iu/JwnaQYsofOHokxgkHjaBe5zxSiIsRGEKm5uxXRIFKFgGquYEtzFLy8Lr15znZp7f1Ft3BR1lNExOkFnyEWXqIHuUBO1EEU5ekav6M16sl6sd+tjPlqyip1D9AfW5w/UyZS6</latexit><latexit sha1_base64="n8FGPBD5bLp23ohggz/KfA22RUA=">AAAB/nicbVBNS8NAFNzUr1q/ouLJy2IRPJWkCnoRil48VrBpoQ1hs920SzfZsPsilFDwr3jxoIhXf4c3/43bNgdtHRgYZt5j306YCq7Bcb6t0srq2vpGebOytb2zu2fvH3haZoqyFpVCqk5INBM8YS3gIFgnVYzEoWDtcHQ7zduPTGkukwcYp8yPySDhEacEjBXYR16QgwQiJtde4BrWDc8Du+rUnBnwsnALUUUFmoH91etLmsUsASqI1l3XScHPiQJOBZtUeplmKaEjMmBdIxMSM+3ns/Mn+NQ4fRxJZZgAnrm/N3ISaz2OQzMZExjqxWxq/pd1M4iu/JwnaQYsofOHokxgkHjaBe5zxSiIsRGEKm5uxXRIFKFgGquYEtzFLy8Lr15znZp7f1Ft3BR1lNExOkFnyEWXqIHuUBO1EEU5ekav6M16sl6sd+tjPlqyip1D9AfW5w/UyZS6</latexit>

Itotal = I1 + I2 + I3
<latexit sha1_base64="JwzCbECbXv0+JlZDrNXpXVsBrsA=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCIJSkCnoRil7srYL9gDaEzXbTLt1swu5EKKHgX/HiQRGv/g5v/hu3bQ7a+mDg8d4MM/OCRHANjvNtLS2vrK6tFzaKm1vbO7v23n5Tx6mirEFjEat2QDQTXLIGcBCsnShGokCwVjC8nfitR6Y0j+UDjBLmRaQvecgpASP59mHNzyAGIsbXNd89q/kVU+e+XXLKzhR4kbg5KaEcdd/+6vZimkZMAhVE647rJOBlRAGngo2L3VSzhNAh6bOOoZJETHvZ9PwxPjFKD4exMiUBT9XfExmJtB5FgemMCAz0vDcR//M6KYRXXsZlkgKTdLYoTAWGGE+ywD2uGAUxMoRQxc2tmA6IIhRMYkUTgjv/8iJpVsquU3bvL0rVmzyOAjpCx+gUuegSVdEdqqMGoihDz+gVvVlP1ov1bn3MWpesfOYA/YH1+QNMx5Ri</latexit><latexit sha1_base64="JwzCbECbXv0+JlZDrNXpXVsBrsA=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCIJSkCnoRil7srYL9gDaEzXbTLt1swu5EKKHgX/HiQRGv/g5v/hu3bQ7a+mDg8d4MM/OCRHANjvNtLS2vrK6tFzaKm1vbO7v23n5Tx6mirEFjEat2QDQTXLIGcBCsnShGokCwVjC8nfitR6Y0j+UDjBLmRaQvecgpASP59mHNzyAGIsbXNd89q/kVU+e+XXLKzhR4kbg5KaEcdd/+6vZimkZMAhVE647rJOBlRAGngo2L3VSzhNAh6bOOoZJETHvZ9PwxPjFKD4exMiUBT9XfExmJtB5FgemMCAz0vDcR//M6KYRXXsZlkgKTdLYoTAWGGE+ywD2uGAUxMoRQxc2tmA6IIhRMYkUTgjv/8iJpVsquU3bvL0rVmzyOAjpCx+gUuegSVdEdqqMGoihDz+gVvVlP1ov1bn3MWpesfOYA/YH1+QNMx5Ri</latexit><latexit sha1_base64="JwzCbECbXv0+JlZDrNXpXVsBrsA=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCIJSkCnoRil7srYL9gDaEzXbTLt1swu5EKKHgX/HiQRGv/g5v/hu3bQ7a+mDg8d4MM/OCRHANjvNtLS2vrK6tFzaKm1vbO7v23n5Tx6mirEFjEat2QDQTXLIGcBCsnShGokCwVjC8nfitR6Y0j+UDjBLmRaQvecgpASP59mHNzyAGIsbXNd89q/kVU+e+XXLKzhR4kbg5KaEcdd/+6vZimkZMAhVE647rJOBlRAGngo2L3VSzhNAh6bOOoZJETHvZ9PwxPjFKD4exMiUBT9XfExmJtB5FgemMCAz0vDcR//M6KYRXXsZlkgKTdLYoTAWGGE+ywD2uGAUxMoRQxc2tmA6IIhRMYkUTgjv/8iJpVsquU3bvL0rVmzyOAjpCx+gUuegSVdEdqqMGoihDz+gVvVlP1ov1bn3MWpesfOYA/YH1+QNMx5Ri</latexit><latexit sha1_base64="JwzCbECbXv0+JlZDrNXpXVsBrsA=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCIJSkCnoRil7srYL9gDaEzXbTLt1swu5EKKHgX/HiQRGv/g5v/hu3bQ7a+mDg8d4MM/OCRHANjvNtLS2vrK6tFzaKm1vbO7v23n5Tx6mirEFjEat2QDQTXLIGcBCsnShGokCwVjC8nfitR6Y0j+UDjBLmRaQvecgpASP59mHNzyAGIsbXNd89q/kVU+e+XXLKzhR4kbg5KaEcdd/+6vZimkZMAhVE647rJOBlRAGngo2L3VSzhNAh6bOOoZJETHvZ9PwxPjFKD4exMiUBT9XfExmJtB5FgemMCAz0vDcR//M6KYRXXsZlkgKTdLYoTAWGGE+ywD2uGAUxMoRQxc2tmA6IIhRMYkUTgjv/8iJpVsquU3bvL0rVmzyOAjpCx+gUuegSVdEdqqMGoihDz+gVvVlP1ov1bn3MWpesfOYA/YH1+QNMx5Ri</latexit>
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=

Vtotal
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=

1
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1

R2
+

1
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<latexit sha1_base64="UhnUsYIe+I6BzHcDhrE4rrrdlsk=">AAACOnicbZBLS8NAEMc39VXrK+rRS7AIglCSKuilUPSit1bsA9oQNttNu3TzYHcilJDP5cVP4c2DFw+KePUDuG2D2taBhd/8Z4bZ+bsRZxJM81nLLS2vrK7l1wsbm1vbO/ruXlOGsSC0QUIeiraLJeUsoA1gwGk7EhT7Lqctd3g1rrfuqZAsDO5gFFHbx/2AeYxgUJKj17uewCSx0uQ2rUy56SQQAuZpmtz8YOW3z7HSkz9ZeSY7TR29aJbMSRiLYGVQRFnUHP2p2wtJ7NMACMdSdiwzAjvBAhjhNC10Y0kjTIa4TzsKA+xTaSeT01PjSCk9wwuFegEYE/XvRIJ9KUe+qzp9DAM5XxuL/9U6MXgXdsKCKAYakOkiL+YGhMbYR6PHBCXARwowEUz91SADrHwA5XZBmWDNn7wIzXLJMktW/axYvczsyKMDdIiOkYXOURVdoxpqIIIe0At6Q+/ao/aqfWif09acls3so5nQvr4BYV6vgQ==</latexit><latexit sha1_base64="UhnUsYIe+I6BzHcDhrE4rrrdlsk=">AAACOnicbZBLS8NAEMc39VXrK+rRS7AIglCSKuilUPSit1bsA9oQNttNu3TzYHcilJDP5cVP4c2DFw+KePUDuG2D2taBhd/8Z4bZ+bsRZxJM81nLLS2vrK7l1wsbm1vbO/ruXlOGsSC0QUIeiraLJeUsoA1gwGk7EhT7Lqctd3g1rrfuqZAsDO5gFFHbx/2AeYxgUJKj17uewCSx0uQ2rUy56SQQAuZpmtz8YOW3z7HSkz9ZeSY7TR29aJbMSRiLYGVQRFnUHP2p2wtJ7NMACMdSdiwzAjvBAhjhNC10Y0kjTIa4TzsKA+xTaSeT01PjSCk9wwuFegEYE/XvRIJ9KUe+qzp9DAM5XxuL/9U6MXgXdsKCKAYakOkiL+YGhMbYR6PHBCXARwowEUz91SADrHwA5XZBmWDNn7wIzXLJMktW/axYvczsyKMDdIiOkYXOURVdoxpqIIIe0At6Q+/ao/aqfWif09acls3so5nQvr4BYV6vgQ==</latexit><latexit sha1_base64="UhnUsYIe+I6BzHcDhrE4rrrdlsk=">AAACOnicbZBLS8NAEMc39VXrK+rRS7AIglCSKuilUPSit1bsA9oQNttNu3TzYHcilJDP5cVP4c2DFw+KePUDuG2D2taBhd/8Z4bZ+bsRZxJM81nLLS2vrK7l1wsbm1vbO/ruXlOGsSC0QUIeiraLJeUsoA1gwGk7EhT7Lqctd3g1rrfuqZAsDO5gFFHbx/2AeYxgUJKj17uewCSx0uQ2rUy56SQQAuZpmtz8YOW3z7HSkz9ZeSY7TR29aJbMSRiLYGVQRFnUHP2p2wtJ7NMACMdSdiwzAjvBAhjhNC10Y0kjTIa4TzsKA+xTaSeT01PjSCk9wwuFegEYE/XvRIJ9KUe+qzp9DAM5XxuL/9U6MXgXdsKCKAYakOkiL+YGhMbYR6PHBCXARwowEUz91SADrHwA5XZBmWDNn7wIzXLJMktW/axYvczsyKMDdIiOkYXOURVdoxpqIIIe0At6Q+/ao/aqfWif09acls3so5nQvr4BYV6vgQ==</latexit><latexit sha1_base64="UhnUsYIe+I6BzHcDhrE4rrrdlsk=">AAACOnicbZBLS8NAEMc39VXrK+rRS7AIglCSKuilUPSit1bsA9oQNttNu3TzYHcilJDP5cVP4c2DFw+KePUDuG2D2taBhd/8Z4bZ+bsRZxJM81nLLS2vrK7l1wsbm1vbO/ruXlOGsSC0QUIeiraLJeUsoA1gwGk7EhT7Lqctd3g1rrfuqZAsDO5gFFHbx/2AeYxgUJKj17uewCSx0uQ2rUy56SQQAuZpmtz8YOW3z7HSkz9ZeSY7TR29aJbMSRiLYGVQRFnUHP2p2wtJ7NMACMdSdiwzAjvBAhjhNC10Y0kjTIa4TzsKA+xTaSeT01PjSCk9wwuFegEYE/XvRIJ9KUe+qzp9DAM5XxuL/9U6MXgXdsKCKAYakOkiL+YGhMbYR6PHBCXARwowEUz91SADrHwA5XZBmWDNn7wIzXLJMktW/axYvczsyKMDdIiOkYXOURVdoxpqIIIe0At6Q+/ao/aqfWif09acls3so5nQvr4BYV6vgQ==</latexit>

The circuit can be replaced by a single resistor. R =
Vtotal

Itotal
= R1 +R2 +R3

<latexit sha1_base64="W886y5OEf0lQXNIgD1fpTEh2o+Q=">AAACEnicbZDLSsNAFIYnXmu9RV26GSyCIpSkCropFN3orhZ7gTaEyXTSDp1cmDkRSugzuPFV3LhQxK0rd76N0zaItv5w4OM/5zBzfi8WXIFlfRkLi0vLK6u5tfz6xubWtrmz21BRIimr00hEsuURxQQPWR04CNaKJSOBJ1jTG1yN+817JhWPwjsYxswJSC/kPqcEtOWax7Vyx5eEpg03hQiIGI3Smx8s11z7pOaWdJ26ZsEqWhPhebAzKKBMVdf87HQjmgQsBCqIUm3bisFJiQROBRvlO4liMaED0mNtjSEJmHLSyUkjfKidLvYjqSsEPHF/b6QkUGoYeHoyINBXs72x+V+vnYB/4aQ8jBNgIZ0+5CcCQ4TH+eAul4yCGGogVHL9V0z7RCcEOsW8DsGePXkeGqWibRXt27NC5TKLI4f20QE6QjY6RxV0jaqojih6QE/oBb0aj8az8Wa8T0cXjGxnD/2R8fEN48SdjQ==</latexit><latexit sha1_base64="W886y5OEf0lQXNIgD1fpTEh2o+Q=">AAACEnicbZDLSsNAFIYnXmu9RV26GSyCIpSkCropFN3orhZ7gTaEyXTSDp1cmDkRSugzuPFV3LhQxK0rd76N0zaItv5w4OM/5zBzfi8WXIFlfRkLi0vLK6u5tfz6xubWtrmz21BRIimr00hEsuURxQQPWR04CNaKJSOBJ1jTG1yN+817JhWPwjsYxswJSC/kPqcEtOWax7Vyx5eEpg03hQiIGI3Smx8s11z7pOaWdJ26ZsEqWhPhebAzKKBMVdf87HQjmgQsBCqIUm3bisFJiQROBRvlO4liMaED0mNtjSEJmHLSyUkjfKidLvYjqSsEPHF/b6QkUGoYeHoyINBXs72x+V+vnYB/4aQ8jBNgIZ0+5CcCQ4TH+eAul4yCGGogVHL9V0z7RCcEOsW8DsGePXkeGqWibRXt27NC5TKLI4f20QE6QjY6RxV0jaqojih6QE/oBb0aj8az8Wa8T0cXjGxnD/2R8fEN48SdjQ==</latexit><latexit sha1_base64="W886y5OEf0lQXNIgD1fpTEh2o+Q=">AAACEnicbZDLSsNAFIYnXmu9RV26GSyCIpSkCropFN3orhZ7gTaEyXTSDp1cmDkRSugzuPFV3LhQxK0rd76N0zaItv5w4OM/5zBzfi8WXIFlfRkLi0vLK6u5tfz6xubWtrmz21BRIimr00hEsuURxQQPWR04CNaKJSOBJ1jTG1yN+817JhWPwjsYxswJSC/kPqcEtOWax7Vyx5eEpg03hQiIGI3Smx8s11z7pOaWdJ26ZsEqWhPhebAzKKBMVdf87HQjmgQsBCqIUm3bisFJiQROBRvlO4liMaED0mNtjSEJmHLSyUkjfKidLvYjqSsEPHF/b6QkUGoYeHoyINBXs72x+V+vnYB/4aQ8jBNgIZ0+5CcCQ4TH+eAul4yCGGogVHL9V0z7RCcEOsW8DsGePXkeGqWibRXt27NC5TKLI4f20QE6QjY6RxV0jaqojih6QE/oBb0aj8az8Wa8T0cXjGxnD/2R8fEN48SdjQ==</latexit><latexit sha1_base64="W886y5OEf0lQXNIgD1fpTEh2o+Q=">AAACEnicbZDLSsNAFIYnXmu9RV26GSyCIpSkCropFN3orhZ7gTaEyXTSDp1cmDkRSugzuPFV3LhQxK0rd76N0zaItv5w4OM/5zBzfi8WXIFlfRkLi0vLK6u5tfz6xubWtrmz21BRIimr00hEsuURxQQPWR04CNaKJSOBJ1jTG1yN+817JhWPwjsYxswJSC/kPqcEtOWax7Vyx5eEpg03hQiIGI3Smx8s11z7pOaWdJ26ZsEqWhPhebAzKKBMVdf87HQjmgQsBCqIUm3bisFJiQROBRvlO4liMaED0mNtjSEJmHLSyUkjfKidLvYjqSsEPHF/b6QkUGoYeHoyINBXs72x+V+vnYB/4aQ8jBNgIZ0+5CcCQ4TH+eAul4yCGGogVHL9V0z7RCcEOsW8DsGePXkeGqWibRXt27NC5TKLI4f20QE6QjY6RxV0jaqojih6QE/oBb0aj8az8Wa8T0cXjGxnD/2R8fEN48SdjQ==</latexit>

The circuit can be replaced by a single resistor.
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Physics 0Homework

Problem 1 

Find the overall  resistance R for the resistor 
circuit shown in the Figure. Find the current 
running through the battery. 

Problem 2 

The resistor circuit shown in the Figure is called the 
bridge resistor circuit. It is neither parallel, not series 
connection of resistors. Finding its equivalent 
resistance in general is more complicated than for a 
combination of parallel and series connections. Try to 
do it for particular values of resistances    

                   , R1 = R2 = R4 = R5 = 100 ⌦

<latexit sha1_base64="P0FYfOBu9Cd7fjcMqsBJjxHzJvY=">AAACBXicbVDNSgMxGMzWv1r/Vj3qIVgETyVbKgpSKHrxZi22FrrLkk2zbWiyuyRZoZRevPgqXjwo4tV38ObbmLZ70NaBgWHm+0i+CRLOlEbo28otLa+sruXXCxubW9s79u5eS8WpJLRJYh7LdoAV5SyiTc00p+1EUiwCTu+DwdUkv3+gUrE4utPDhHoC9yIWMoK1sXz7sOE71YZfNqwYnlYdhNwL6N4I2sO+XUQlNAVcFE4miiBD3be/3G5MUkEjTThWquOgRHsjLDUjnI4LbqpogskA92jHyAgLqrzR9IoxPDZOF4axNIw0nLq/N0ZYKDUUgZkUWPfVfDYx/8s6qQ7PvRGLklTTiMweClMOdQwnlcAuk5RoPjQCE8nMXyHpY4mJNsUVTAnO/MmLolUuOajk3FaKtcusjjw4AEfgBDjgDNTANaiDJiDgETyDV/BmPVkv1rv1MRvNWdnOPvgD6/MHNF6V1A==</latexit><latexit sha1_base64="P0FYfOBu9Cd7fjcMqsBJjxHzJvY=">AAACBXicbVDNSgMxGMzWv1r/Vj3qIVgETyVbKgpSKHrxZi22FrrLkk2zbWiyuyRZoZRevPgqXjwo4tV38ObbmLZ70NaBgWHm+0i+CRLOlEbo28otLa+sruXXCxubW9s79u5eS8WpJLRJYh7LdoAV5SyiTc00p+1EUiwCTu+DwdUkv3+gUrE4utPDhHoC9yIWMoK1sXz7sOE71YZfNqwYnlYdhNwL6N4I2sO+XUQlNAVcFE4miiBD3be/3G5MUkEjTThWquOgRHsjLDUjnI4LbqpogskA92jHyAgLqrzR9IoxPDZOF4axNIw0nLq/N0ZYKDUUgZkUWPfVfDYx/8s6qQ7PvRGLklTTiMweClMOdQwnlcAuk5RoPjQCE8nMXyHpY4mJNsUVTAnO/MmLolUuOajk3FaKtcusjjw4AEfgBDjgDNTANaiDJiDgETyDV/BmPVkv1rv1MRvNWdnOPvgD6/MHNF6V1A==</latexit><latexit sha1_base64="P0FYfOBu9Cd7fjcMqsBJjxHzJvY=">AAACBXicbVDNSgMxGMzWv1r/Vj3qIVgETyVbKgpSKHrxZi22FrrLkk2zbWiyuyRZoZRevPgqXjwo4tV38ObbmLZ70NaBgWHm+0i+CRLOlEbo28otLa+sruXXCxubW9s79u5eS8WpJLRJYh7LdoAV5SyiTc00p+1EUiwCTu+DwdUkv3+gUrE4utPDhHoC9yIWMoK1sXz7sOE71YZfNqwYnlYdhNwL6N4I2sO+XUQlNAVcFE4miiBD3be/3G5MUkEjTThWquOgRHsjLDUjnI4LbqpogskA92jHyAgLqrzR9IoxPDZOF4axNIw0nLq/N0ZYKDUUgZkUWPfVfDYx/8s6qQ7PvRGLklTTiMweClMOdQwnlcAuk5RoPjQCE8nMXyHpY4mJNsUVTAnO/MmLolUuOajk3FaKtcusjjw4AEfgBDjgDNTANaiDJiDgETyDV/BmPVkv1rv1MRvNWdnOPvgD6/MHNF6V1A==</latexit><latexit sha1_base64="P0FYfOBu9Cd7fjcMqsBJjxHzJvY=">AAACBXicbVDNSgMxGMzWv1r/Vj3qIVgETyVbKgpSKHrxZi22FrrLkk2zbWiyuyRZoZRevPgqXjwo4tV38ObbmLZ70NaBgWHm+0i+CRLOlEbo28otLa+sruXXCxubW9s79u5eS8WpJLRJYh7LdoAV5SyiTc00p+1EUiwCTu+DwdUkv3+gUrE4utPDhHoC9yIWMoK1sXz7sOE71YZfNqwYnlYdhNwL6N4I2sO+XUQlNAVcFE4miiBD3be/3G5MUkEjTThWquOgRHsjLDUjnI4LbqpogskA92jHyAgLqrzR9IoxPDZOF4axNIw0nLq/N0ZYKDUUgZkUWPfVfDYx/8s6qQ7PvRGLklTTiMweClMOdQwnlcAuk5RoPjQCE8nMXyHpY4mJNsUVTAnO/MmLolUuOajk3FaKtcusjjw4AEfgBDjgDNTANaiDJiDgETyDV/BmPVkv1rv1MRvNWdnOPvgD6/MHNF6V1A==</latexit>

R3 = 200 ⌦
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What is the current running through battery for 

                   ?E1 = 24 V
<latexit sha1_base64="N25OfXgzDFXmAafVJGUyqjuQLuE=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0QUBAhKILHCOaByRJmJ51kyOzsMjMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/kgxnH6Id0IHmfM2qs9Hjb9a7Klc4laXQLRbfkzkCWiZeRImSodQtfnV7EkhClYYJq3fbc2PgpVYYzgZN8J9EYUzaiA2xbKmmI2k9nF0/IqVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvoXfsplnBiUbL6onwhiIjJ9n/S4QmbE2BLKFLe3EjakijJjQ8rbELzFl5dJo1zy3JJ3XylWr7M4cnAMJ3AGHpxDFe6gBnVgIOEZXuHN0c6L8+58zFtXnGzmCP7A+fwBWiKPYw==</latexit><latexit sha1_base64="N25OfXgzDFXmAafVJGUyqjuQLuE=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0QUBAhKILHCOaByRJmJ51kyOzsMjMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/kgxnH6Id0IHmfM2qs9Hjb9a7Klc4laXQLRbfkzkCWiZeRImSodQtfnV7EkhClYYJq3fbc2PgpVYYzgZN8J9EYUzaiA2xbKmmI2k9nF0/IqVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvoXfsplnBiUbL6onwhiIjJ9n/S4QmbE2BLKFLe3EjakijJjQ8rbELzFl5dJo1zy3JJ3XylWr7M4cnAMJ3AGHpxDFe6gBnVgIOEZXuHN0c6L8+58zFtXnGzmCP7A+fwBWiKPYw==</latexit><latexit sha1_base64="N25OfXgzDFXmAafVJGUyqjuQLuE=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0QUBAhKILHCOaByRJmJ51kyOzsMjMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/kgxnH6Id0IHmfM2qs9Hjb9a7Klc4laXQLRbfkzkCWiZeRImSodQtfnV7EkhClYYJq3fbc2PgpVYYzgZN8J9EYUzaiA2xbKmmI2k9nF0/IqVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvoXfsplnBiUbL6onwhiIjJ9n/S4QmbE2BLKFLe3EjakijJjQ8rbELzFl5dJo1zy3JJ3XylWr7M4cnAMJ3AGHpxDFe6gBnVgIOEZXuHN0c6L8+58zFtXnGzmCP7A+fwBWiKPYw==</latexit><latexit sha1_base64="N25OfXgzDFXmAafVJGUyqjuQLuE=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0QUBAhKILHCOaByRJmJ51kyOzsMjMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcSCa+O6387K6tr6xmZuK7+9s7u3Xzg4bOgoUQzrLBKRagVUo+AS64Ybga1YIQ0Dgc1gdDP1m0+oNI/kgxnH6Id0IHmfM2qs9Hjb9a7Klc4laXQLRbfkzkCWiZeRImSodQtfnV7EkhClYYJq3fbc2PgpVYYzgZN8J9EYUzaiA2xbKmmI2k9nF0/IqVV6pB8pW9KQmfp7IqWh1uMwsJ0hNUO96E3F/7x2YvoXfsplnBiUbL6onwhiIjJ9n/S4QmbE2BLKFLe3EjakijJjQ8rbELzFl5dJo1zy3JJ3XylWr7M4cnAMJ3AGHpxDFe6gBnVgIOEZXuHN0c6L8+58zFtXnGzmCP7A+fwBWiKPYw==</latexit>


