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DC CIRCUITS

Example 1

Assignment

A bell is connected to a battery by long-distance two-wire
line. Calculate a necessary value of the supply voltage of
the battery if these parameters are done:

nominal voltage of the bell: V, =6V
nominal current of the bell: ,=0,6 A

line length: /=70 m

wire cross-section: S = 0,5 mm?
resistivity of copper p., = 0,0175-10¢ Q-m



DC CIRCUITS

Example 1

Wiring diagram, substitution diagram
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DC CIRCUITS

Example 1

Solution

To calculate the voltage of the supply battery we use

2. Kirchhoff's law: Vi = AV, +4rv, + V,
Voltage drop on wires: AV, =Ry -Igz

Wire resistance: Ry = p, - = 0,0175 1076 - —L_ = 2,450

Voltage drop on 1 wire: AV, =Ry-1;=2,45:0,6 =1,47V
Required battery voltage:

Ve =4V, + 4V, + V,=1,47+ 1,47+ 6 = 8,94V
Chosen battery voltage: 9V

Conclusion: not to neglect voltage drops



DC CIRCUITS

Example 2

Assignment

Electrodynamic measuring system of an analog
measuring instrument has parameters as follows:

allowed (maximum) voltage V.. = 0,3 V
allowed (maximum) current / =1 mA

Measuring system will be used for voltage measurement
(voltmeter), and for current measurement (ammeter).

Calculate:

1. Parameters Ry a Py (resistance and power) of series
resistor for voltage measurement with range of 10 V

2. Parameters R, a P, of parallel resistor (shunt) for
current measurement with range of 10 A



DC CIRCUITS

Example 2

Wiring diagram

Voltage meas. (voltmeter) Current meas. (ammeter)
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DC CIRCUITS

Example 2

Solution for voltage measurement

To calculate the parameters of series resistor we must know
its voltage and current.

Voltage: 2. Kirchhoff's law:
Vv, =v—v, =10—-0,3=9,7V

..o Ve 97
Resist.: R, = . =110 9700 Q

Power: P, =V, 1,,=9,7-1-10"3=9,7mW




DC CIRCUITS

Example 2

Solution for current measurement

To calculate the parameters of parallel resistor we must
know its voltage and current.
Current: 1. Kirchhoff's law:

I,=1-1,,=10-0,001 =9,999A

V
Resist.: Rp =" = % = 0,030

Power: P, =V, -1, =0,3-9,999 = 3 W



DC CIRCUITS

Example 3

Assignment

Calculate current /, flowing across resistor R, in the circuit
shown in the scheme. Entered parameters:

Source voltage V=10V

Resistor resistances: R, =1000 Q, R,= 2000 Q, R;=2000 Q,
R,=1000 Q

For the calculation the method step-by-step simplification
will be used.



DC CIRCUITS

Example 3

Wiring diagram




DC CIRCUITS

Example 3

Solution

Using the method step-by-step simplification the total
resistance will be determined

1 1 1 1 1
R, R, TR, 2000 2000 R = 10008
I R,
—> IS
Yy
V| — Ros




DC CIRCUITS

Example 3

Solution

R.=R, + R,,+ R, = 1000+ 1000 + 1000 = 3000

Rtot

I
—>




DC CIRCUITS

Example 3
Solution
The total current calculation

V 0
= = = ’ — P A
IX R 3000 0,00334A=3,3m
/ Rl R2 12
—> ° >
L
Vo= R;




DC CIRCUITS

Example 3
Solution
The current /, calculation procedure

1. Kirchhoff's law: [I=1,+1;

[ Rl R2 ]2

Note: the current /5 is not known



DC CIRCUITS

Example 3
Solution
2. Kirchhoff's law: VvV =IR,+,R;+ IR,
I R, R, L
—> —>

V, = LR;= V — IR, — IR, = 10 — 0,0033 * 1000 — 0,0033 * 1000
=3,33V

,=Y3-333_ 0001654 > I, = I— I, = 0,00165 4

R3 2000




