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Ohm’s Law 

• “Current(I) flowing through a conductor is directly proportional to 
the potential difference(V) and inversely proportional to the 
resistance(R) if other physical condition remains unchanged. “ 

•      𝑖 ∝ 𝑉              
𝑉

𝑖
= 𝑅               𝑉 = 𝑖𝑅           𝑖 =

𝑉

𝑅
 

• ohm’s law can use for AC and DC but for only linear circuits           

• Limitation’s of ohm’s law: 

      Ohm’s law is not applicable to non- linear device such as diode  

       transistor. 

 

 

 

 

 Power =P= VI= I2R= V2/R 
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Resistance in Series 

• Circuit diagram                 

 

 

 

 

 

• All resistance carries the same current in series. 

• The voltage across each depends on its resistance. The sum of the 
voltage drops across the resistors equals the battery voltage.                            

V=V1+V2+V3 

 IR t =IR1+IR2+IR3 

Rt=R1+R2+R3 
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Resistance in Parallel 

• Circuit diagram: 

 

 

 

 

• Voltage across each resistance connected in parallel is same. 

• The total current is the sum of the currents flowing through 
each resistor. The Voltage across each is the same. 

• Total current       

 I=I1+I2+I3 

 
𝑉

𝑅𝑡
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𝑉
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𝟏
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  Division Of Current In Parallel Branches: 

• Division of current among parallel resistors 

 

 

 

 

 

• Fig. shows the two resistors R1 and R2connected in parallel with 
each other. A voltage source of voltage V is connected across the 
parallel combination and the total current supplied is I amperes. Let 
the current flowing through R1 be I1 and that through R2 be I2.  

• 𝑖1 =
𝑅2

(𝑅1+𝑅2)
𝑖 

• 𝑖2 =
𝑅1

(𝑅1+𝑅2)
𝑖 
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Linear: 

If the characteristics, parameters of a network remain 
constant  irrespective of changes in temperature, time, 
voltage etc then the network is called as  a network. 

 

Non-linear Circuit: 

If the characteristics, parameters of a network changes 
with the change  in temperature, time, voltage etc then 
the network is called as  a network. 
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• Active network: Active network is one which contains at least one source of  
e.m.f. or energy, is called active network. 

 

• Passive network: Passive network is one which does not contain any source 
of e.m.f. or energy in it, is called passive network. 

 

• Unilateral network: If the characteristic (response or behavior) of network 
dependents on the direction of flow of current through its elements, then 
the network is called as a unilateral network. Ex. Diodes, transistors etc. 

 

• Bilateral Network: If the characteristic (response or behavior) of network is 
independent of the direction of current through its elements, then the 
network is called as a bilateral network. Ex. Resistive 
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• Node: A point in an electric circuit at which different branches meet. 

 

• Branch: A part of an electric network which lies between two junctions 
or nodes. 

 

• Loop: A closed path for flow of current in an electrical circuit is called 
loop. 

 

• Mesh: A set of branches forming a closed path for electric current in an 
electric circuit. Also mesh can be defined as A loop that does not 
contain any other loop. 
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Kirchhoff’s voltage Law 
• KVL states that the algebraic sum of the voltages in any closed 

loop is zero  

• or in other words, in a closed circuit, the algebraic sum of all the 
EMFs + the algebraic sum of all the voltage drops (product of 
current (I) and resistance (R)) is zero. 

• Σ E + Σ V = 0 
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• Applying KVL to ABCD Loop 

                 V1- iR1- V2 – iR2 – iR3 =0 
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Kirchhoff’s Current Law 
• KCL states that” the algebraic sum of all the currents at any node point 

or a junction of a circuit is zero”. 

• Σ I = 0 

• i1 + i2 – i3 – i4 – i5 + i6 = 0  

 

 

 

• The direction of incoming currents to a node is taken as positive while 
the outgoing currents is taken as negative. i.e. incoming current as 
negative or outgoing as positive. 

• KCL can also be written as 

• i1 + i2 + i6 = i3 + i4 + i5 

• Sum of incoming currents = Sum of outgoing currents 
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• Applying kvl  

• +45 – i R1 – i R2 – i R3 = 0 

• +45 – 10 – 20 – 15= 0 
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Assignments-2 
1) Define active circuit and passive circuit  

2) State Ohm’s law for electric circuit.  

3) Two resistance of 6 Ω each are connected in parallel. Find equivalent 
resistance.  

4) Derive the expression for equivalent resistance when three resistances are 
connected in series. 

5) Define the following terms related to circuit:  (i) Bilateral Network  (ii) Node  
(iii) Loop  (iv) Branch  

6) Compare series & parallel circuit in terms of voltage and current. 

7) State and explain  KVL and KCL law  

8) Find equivalent resistance between terminal A and B shown in Figure No.1 
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Assignments-2 
1) Find current flowing through 10 Ω resistance shown in Fig. no. 5 using 

Kirchhoff’s law.  

 

 

 

 

 

2) Calculate: (i) Total equivalent resistance of circuit (ii) Total current. 

 

 

 

 

 

3) Using Kirchhoff’s laws  

calculate current through 10 ohm.   
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