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1 Kit d'addestramento
1 Oscilloscopio

1 Generatore

1 Alimentatore

1 Voltmetro

- 1 Training kit

- 1 Oscilloscope
- 1 Generator

- 1 Power supply

- 1 Voltmeter

A : 1 Amperometro
- mmeter 1 Wattmetro
- 1 Wattmeter
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Experiment 1: Series resistors circuit

Object:
- To study the voltage and current in series resistors circuit.

Experimental device

1. Grid panel and tray with experimental components and leads 1 set
2. DC power supply 1pc
3. Digital multimeter 2 pcs
Circuit

R, R,

100 Q 2200

A4

R,

1k O 4700

ol

Figure 1

Experimental procedure

1. Set up the circuit as figure 1.

2. Supply a DC voltage Vs = 15V to the circuit.

3. Measure the current at different point and the voltage on every resistor as figure 1 shown and record the results
in table 1.



R(Q) 100 220 470 1k

| (mA)

| (mA)*

Vr(V)

Vr(V)*

Table 1
Note: * values are calculated.
4. Take the measured values from table 1 to calculate the voltage and the current of each resistor and record the
calculated values in table 1.
5. Describe the characteristics of voltage and current in series resistors circuit.




Experiment 2: Parallel resistors circuit

Object:
- To study the voltage and current in parallel resistors circuit.

Experimental device

1. Grid panel and tray with experimental components and leads 1 set
2. DC power supply 1pc

3. Digital multimeter 2 pcs
Circuit

L+

= <

® @
Figure 2

Experimental procedure

1. Set up the circuit as figure 2.

2. Supply a DC voltage Vs = 15V to the circuit.

3. Measure the voltage and the current at different point as figure2 shown and record the results in table 2.



R(Q) 100 470 680
| (mA)
| (mA)*
Ve (V)
Vg (V)*

Table 2

Note: * values are calculated.
4. Take the measured values from table 2 to calculate the voltage and the current of each resistor and record the

calculated values in table 2.
5. Describe the characteristics of voltage and current in parallel resistors circuit.



Experiment 3: Compound resistors circuit

Object:

- To study the voltage and current in compound resistors circuit.

Experimental device

1. Grid panel and tray with experimental components and leads 1 set

2. DC power supply
3. Digital multimeter

Circuit

|
Iin
- <
R 7
°
(<)

1pc
2 pcs
R,
4700
@)
(v )
VR3 13
| 4 | S

D
&)

R,
2 6800

(3
&/ [

Figure 3

Experimental procedure

1. Set up the circuit as figure 3.

2. Supply a DC voltage Vs = 15V to the circuit.

3. Measure the current and the voltage at different point as fig

ure 3 shown and record the results in table 3.



R(Q) 100 220 470 680

| (mA)

| (mA)*

Ve (V)

Vg (V)*

Table 3

Note * values are calculated.

4. Take the measured values from table 3 to calculate the voltage and the current of each resistor and record the
calculated values in table 3.

5. Describe the characteristics of voltage and current in compound resistors circuit.




Experiment 4: Ohm'slaw | =F (V)

Object:
- To find the current that varies with the voltage on the constant resistance.

Experimental device

1. Grid panel and tray with experimental components and leads 1 set
2. DC power supply 1pc

3. Digital multimeter 2 pcs
Circuit

—
(ma)
&

Ve R, V,
10 100Q

Figure 4

Experimental procedure

1. Set up the circuit as figure 4 and let the R, = 100Q.

2. Supply a DC voltage Vs to the circuit.

3. Adjust the DC voltage Vs to get Vi values as shown in table 4 and then measure and record the current values in
table 4.

4. Change the resistor R; as 470 Q and 1kQ, respectively repeat as section 2 and 3, record the values in table 4.



Vk (V) 1 2 4 6 8 10

R,=100Q I (mA)

R,=470 Q | (mA)

Table 4

5. Take the current values from the table 4 to draw a graph and determine the relationship | = f (Vi) on the constant
resistance.

Graph 4

6. Describe the results from table 4 and graph 4.




Experiment 5: Ohm's law | = F(R)

Objective
- To find the current that varies with the resistance on the constant voltage.

Experimental device

1. Grid panel and tray with experimental components and leads 1 set
2. DC power supply 1 pc

3. Digital multimeter 2 pcs
Circuit

—
(ma)
&

V, R, V.
— 10 1k Q

Figure 5

Experimental procedure

1. Set up the circuit as figure 5 and let the R; = 100Q.

2. Supply a DC voltage Vs to the circuit.

3. Adjust the DC voltage Vs to get the Vi is 4 V, measure and record the current values in table 5.

4. Change the value of the resistor Ry and repeat the experiment as section 3 and record the values in table 5.
5. Adjust the voltage Vg to 8 Vand 12 V, do the experiment as section 4 and record the values in table 5.

-10 -



R(Q) 100 200 470 680 1k 2.2k
Vr=4V I (mA)
Vz=8V | (mA)
Ve=12V I (mA)

Table 5

6. Take the current values from table 5 to draw a graph and determine the relationship | = f (R) on the constant

voltage.

7. Describe the results from table 5 and graph 5.

Graph 5

-11 -




Experiment 6:

Objective:

- To find the voltage of the circuit by Kirchhoff's laws.

Experimental device

Kirchhoff's Laws on voltage

1. Grid panel and tray with experimental components and leads

2. DC power supply
3. Digital multimeter

Circuit

L+

(ma)
N>

—l

L

Experimental procedure

1. Set up the circuit as figure 6.

2. Supply a DC voltage Vs = 15V to the circuit.

R,
6800

1set
1pc
2 pcs
R,
100 Q
| p— |
| IS
@
—y
R,
O
——iy

Figure 6

3. Measure the voltage on the resistors Ry, R, and Rs as figure 6 shown and record the values in table 6.

4. Measure the total current of the circuit Iy as figure 6 shown and record the values in table 6.

5. Calculate the voltage Vr:*, Vir,* and Vgs* by the total current value Iy and record the voltage values in table 6.

R1=100 Q IT— ........................ VR1— ........................ Vv VR1*= ........................
R2=220 Q |'|'= ........................ VRZ_ ........................ Vv VRZ*_ ........................
R3=680 Q IT— ........................ VR3_ ........................ Vv VR3*_ ........................

Note * values are calculated.

Table 6

6. Compare the values from the experiment with calculated values by Kirchhoff's laws.
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Experiment 7: Kirchhoff's Laws on current

Objective:
- To find the current of the circuit by Kirchhoff's laws.

Experimental device

1. Grid panel and tray with experimental components and leads
2. DC power supply

3. Digital multimeter

Circuit

1set
1pc
2 pcs

R,
2200

6800

Figure 7

Experimental procedure
1. Set up the circuit as figure7.
2. Supply a DC voltage Vs = 15V to the circuit.

3. Measure the voltage on the Vi, Vg, and Vis as figure 7 shown and record the values in table 7.
4. Measure the current I, |, and |3 as figure 7 shown and record the values in table 7.

5. Calculate the current I:*, I,* and I5* and record the values in table 7.

R1=100 Q VR1— ........................ |1= ........................ |1 S eeriresesnnersensannses A
R2=220 Q VRZ_ ........................ |2= ........................ |2 TN A
R3=680 Q VR3— ........................ |3= ........................ |3*= ........................ A

Note * values are calculated.

6. Compare the values from the experiment with calculated values by Kirchhoff's laws.

Table 7
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Experiment 8: Superposition theorem

Objective:
- To find the current of the circuit by superposition theorem.

Experimental device

1. Grid panel and tray with experimental components and leads 1 set
2. DC power supply 2 pcs
3. Digital multimeter 2 pcs
Circuit

V.
— 20V

|

D
Figure 8

Experimental procedure

1. Set up the circuit as figure 8.

2. Supply a DC voltage V; = 15V and V, = 20V to the circuit.

3. Measure the current as figure 8 shown. Determine the direction of the current.

l1 (mA) 2 (mA) I3 (mA)

Experimental

Calculate

Direction

Table 8.1
Note: Direction of current in a circuit: to determine the current flows from the beginning to the end point. As the
current flows from point A to point B, write as A - B.

4. Calculate the current in each resistor and record the values in table 8.1.
5. Disconnect the power supply voltage V, and short circuit at the point of Cand D.
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6. Measure the current in each resistor and determine the direction of current. Record the values in table 8.2.
7. Disconnect the short circuit at point of C and D and supply a DC voltage to V, again. And then disconnect V; from

the circuit and short circuit at point A and D.
8. Measure the current in each resistor and determine the direction of current. Record the values in table 8.2.

l;(mA) l,(mA) I3(mA)
i Experimental
Disconnect Calculate
V2 —
Direction
, Experimental
Disconnect Calculate
V1 - -
Direction
Table 8.2

9. Calculate the current in each resistor and record the values in table8.2.
10. Describe the results from table 8.1 and table 8.2.
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Experiment 9: Thevenin's theorem

Objective:
- To calculate the voltage and the resistance in the circuit by Thevenin's theorem.

Experimental device

1. Grid panel and tray with experimental components and leads 1 set
2. DC power supply 1 pc
3. Digital multimeter 1 pcs
Circuit

R, R,

1k Q 6800

c 4 2
| I

+
-V R, Vth
— 15v 2.2k

— R,
1kQ x10

wk
w ¢

Figure 9.1

Experimental procedure

1. Set up the circuit as figure 9.1.

2. Supply a DC voltage Vs = 15V to the circuit.

3. Measure the current in the resistor R, with different values shown in table 9.1 and record the results in table 9.1.

R. (kQ) 1 2 3
lr. (MA)
*Ig (MA)

Table 9.1
Note * values are calculated.

4. Calculate the current in the resistor R, with different values shown in table 9.1 and record the values in table 9.1.

5. Disconnect the resistor R, from point A and B and measure the voltage between point A and B as figure9.1.
VAR Servvverervvnennnnns V (Thevenin's voltage: V).
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6. Disconnect Vs from the circuit and short-circuit at the point C and D. Measure the resistance at point A and B.
(keep R, away from the circuit)

RAB = weveeeeiiiiinnnns kQ (Thevenin's resistance: Ry,)
Rth
| OO |
| EE—— |
mA | [
+
il ;21
R,
1kQ X10

Figure 9.2
7. Set up the circuit as figure 9.2 by using the Vi, and Ry, of the experiment in section 5 and 6.
8. Measure the current in the resistor R, with different values shown in table 9.2 and record the results in table 9.2.

R, (kQ) 1 2 3
I, (MA)
*Ig. (MA)

Table 9.2
Note * values are calculated.

9. Calculate the current in the resistor R, with different values shown in table 9.2 and record the values in table 9.2.
10. Describe the results from table 9.1 and table 9.2.
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Experiment 10: Norton's theorem

Objective:
- To calculate the current in the circuit by Norton's theorem

Experimental device

1. Grid panel and tray with experimental components and leads 1 set
2. DC power supply (CV & CC) 1 pc
3. Digital multimeter 1pc
Circuit
R, R,
C 1k Q 6800 A

1+
=V 52K0
- 15V e
R,
1kQ x10
®
D B
Figure 10.1

Experimental procedure

1. Set up the circuit as figure10.1.

2. Supply a DC voltage Vs = 15V to the circuit.

3. Measure the current in the resistor R, with different values shown in table 10.1 and record values in table 10.1.

R (kQ) 1 2 3
lr (MA)
*Ir (MA)
Table 10.1

Note * values are calculated.
4, Calculate the current in the resistor R, with different values shown in table 10.1 and record the results in table10.1.

5. Disconnect the resistor R, from point A and B and take an ammeter to replace the resistor R,. Measure the
Norton's current (ly)
IN S mA (Norton's current: Iy).
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