
LEC 2. RESISTIVE CIRCUITS

Piezoresistive 

sensor

ECEN203 Analogue Circuits and Systems



Agenda

 Apply Ohm’s law and explain the basic properties of resistive elements,

 State Kirchhoff’s current and voltage laws; apply them to resistive circuits,

 Define circuit equivalency, combine resistors in series and in parallel, apply 

voltage and current division,

 Apply source transformation between voltage and current sources.



Ohm’s Law

Voltage across resistor is proportional to current

iR=

Resistance:  ability to resist flow of electric current

i
R


=

 = resistivity (Ω-m)



Conductivity



Resistor Codes



Example 2-1: dc Motor 

= 98% of P

What fraction of power supplied by the 

battery is dissipated in the motor?

Solution:





Light Emitting Diode



LEDs



LED Examples



Kirchhoff’s Current Law

Sum of currents entering a node is zero

Also holds for closed boundary



Example 2-4



Kirchhoff’s Voltage Law (KVL)

Sum of voltages around a closed path is zero

Sum of voltage drops = sum of voltage rises



KCL/KVL Rules



Example : KCL/KVL

Determine all currents & voltages

Solution:

Three equations w/three unknowns:

Loop 1

Loop 2



KCL/KVL Solution Recipe

 Use KCL, KVL and Ohm’s law to develop as many 
independent equations as the number of unknowns (N).

 Write as many KVL loop equations as you can, picking 
up at least one additional circuit element for each loop. 
Let M be the number of such loop equations. Exclude 
loops that go through current sources.

 Write (N-M) KCL equations, making sure each node 
picking up an additional current.

 Write the equations in standard form.

 Cast the standard-form equations in matrix form.

 Apply matrix inversion to compute the values of the 
circuit unknowns. 



Example: Matrix Inversion of KVL/KCL 

Equations



Solution:





 After replacing sources and resistors with their values, can use Matlab or 

Cramer’s Rule (see appendix later), to find the answers: 



Example 2-8

KCL



Equivalent Circuits

 If the current and voltage characteristics at nodes are 

identical, the circuits are considered “equivalent”

 Identifying equivalent circuits simplifies analysis



Resistors in Series

Equivalent resistance (series) is sum of resistances

Voltage divided over 

resistors (voltage divider)



Adding Sources In Series

Unrealizable Circuit

Combining voltage sources



Resistors in Parallel





Source Transformation

Hence,

For the two circuits to be equivalent :



Example 2-13: Source Transformation





Complimentary Approaches To 

Learning Circuits and Electronics

Analytical 

( By-hand)

Computer Simulation

        (LTSpice) Measurements

     (Physical Lab)

Labs



Summary



Appendix: Cramer’s Rule

Step 1: Cast Equations in Standard Form

Example, given these equation:

Generate a matrix equation of form AI=B



Cramer’s Rule

Step 2: General Solution

The solutions to currents are solved by

Note:      cannot be zero.



Cramer’s Rule

Step 3: Evaluating the Characteristic Determinant

We expand the top row, and this gives:



Cramer’s Rule



Cramer’s Rule



Cramer’s Rule

Step 4: Evaluating the Affiliated Determinants

And so,
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