EE1002 Lab3: Kirchhoff’s Voltage and Current Laws

Safety Precautions
1. Always turn off power when you reconnect the circuit.

2. Double check your circuit and the voltage source setting before reapplying
power.

I. OBJECTIVES

1. To understand the Kirchhoff’s Voltage and Current Laws.
2. To build and measure DC circuits.

3. To verify the calculated voltages of a circuit using Kirchhoff’s Voltage Law with
measurement.

4. To verify the calculated currents of a circuit using Kirchhoff’s Current Law with
measurement.

II. EQUIPMENT AND MATERIALS

1. Variable DC power supply

2. Multimeter

3. Solderless breadboard

4. Resistors (330 Q x 1,510 Q x 2, and 1 kQ x 3)

III. THEORY

A. Kirchhoff’s Voltage Law

The Kirchhoff’s Voltage Law (KVL) states that the algebraic SUM of the potential
differences in any loop must be equal to zero:

n
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B. Kirchhoff’s Current Law

The Kirchhoff’s Current Law (KCL) states that the algebraic SUM of all the
currents entering and leaving a node must be equal to zero:



IV. PROCEDURE

A. Kirchhoff’s Voltage Law
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1. Build Circuit I as shown in Figure 1.
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Figure 1. Configuration of Circuit I for KVL experiment with two loops: R1 = 510 Q,
R2=R3=R4=1KkQ, and R5s =330 Q.

2. Set the voltages of the DC sources to U1 =4.0 V and U2 = 6.0 V. Fill in Tables I and
IT with the measured and calculated voltages across the resistors.

Table I. Loop-1 Voltage

Voltages (V)

VaB

VBE

VED

Vpa

TV (SUM)

Calculation”

Measurement

Errors

Table II. Loop-2 Voltage

Voltages (V)

Vsc

Vcr

VEE

VEB

XV (SUM)

Calculation”

Measurement

Errors

* Please provide full steps of the calculation in your Lab report.

B. Kirchhoff’s Current Law

1. Build Circuit II as shown in Figure 2.

2. Set the voltage of the DC sources to Us = 3.0 V and Us = 6.0 V. Fill in Tables III
and IV with the measured and calculated currents of the resistors.
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Figure 2. Configuration of Circuit II for KCL experiment: R'1 = R's =510 Q, R'> =330
Q,and R'3 =R's=1kQ.

Table III. Currents at Node B'
Currents 14’8’ IE's' Ic's’ 21 (SUM)
(mA)
Calculation”

Measurement

Errors

Table IV. Currents at Node C'

Currents Ip'c’ IF'c’ Ip'c’ > (SUM)
(mA)

Calculation”

Measurement

Errors

* Please provide full steps of the calculation in your Lab report.

IV. DISCUSSION

1. Explain the discrepancy between the measured and calculated results.

2. Calculate the powers delivered to R3 and Rs in Circuit I (Figure 1).

3. Calculate the powers delivered to R'3 and R's in Circuit II (Figure 2).

4. In Figure 1 (Part A), what will happen to the various voltages if the voltages of the

sources U1 and Uz are both doubled? Explain your answer.
5. In Figure 2 (Part B), what will happen to the various currents if the voltages of the
sources U3 and Us are both reduced by 50%? Explain your answer.
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