Alternating Current

Numerical Problems:

1.

10.

11.

An iron cored coil of inductance 3H and 50 Q resistance is placed in series with a resistor
of 550 ohm, and a 100V, 50Hz ac supply is connected across the arrangements. Find the
current following in the coil and the voltage across the coil. [0.09A, 84.8V]

An iron cored coil of inductance 2H and 50 ( resistance is placed in series with a resistor
of 450 ohm, 200v, 50Hz ac supply is connected across the arrangements. Find

)} the current following in the coil [0.25A]

i) the voltage across the coil. [15.75V]

iii) The phase angle relative to the voltage supply. [51 .3°]

A constant A.C. supply is connected to a series circuit consisting of a resistance of 300
in series with a capacitance 6.67 uF, the frequency of the supply being 3000/2 Hz. It is
desired to reduce the current in the circuit to half its value. Show how this could be done
by placing an additional resistance. [Resistance to be added = 306.1 ohm]

A circuit consists of capacitor of 10 uF and resistor of 1000 Q. An alternating emf of
12V(rms) and frequency 50Hz is applied. Calculated the current flowing and voltage across
the capacitor. [0.0114A, 3.63V]

A circuit consists of a capacitor of 2uF and a resistor of 1000Q. An alternating emf of 12V
and frequency 50Hz is applied. Find the voltage across the capacitor and the phase angle
between the applied emf and the current. [10.2V, 57.9°]

An ac source of 220V, 50Hz is connected to series circuit containing a resistor R and
inductor L and a capacitor C. If R=200Q2, L=0.5H and C=10uF, calculate, (i) the current in
the circuit, [0.856A] (ii) the phase angle [-38.9°]and (iii) the power consumed in the circuit.
[146.56W]

A coil of inductance 0.1 H and negligible resistance is in series with a resistance 40Q. A
supply voltage of 50V (rms) is connected to them, if the voltage across L is that across R,
calculate the voltage across the inductor and frequency of the supply. [35.35V, 63.7Hz]
L-C-R alternating current series circuit of L=1H, C=1uF, and R=100Q2 are connected in
series with a source of frequency 50Hz. What is the phase shift between current and
voltage? [88°, voltage lags behind current]

A coil having inductance and resistance is connected to an oscillator giving a fixed
sinusoidal output voltage of 5V rms. With the oscillator set at a frequency of 50Hz, the rms
current in the coil is 1A and at a frequency of 100Hz, the rms current is 0.625A. Determine
the inductance of the coil. [0.0114H]

A 50V a.c. supply is connected to a resistor having resistance 50Q2, in series with a solenoid
whose inductance is 0.25H. The potential difference between the ends of the resistor is
25V. Find the resistance of the wire of the solenoid. Take frequency of the ac source is
50Hz. [11.890hm]

A 50V, 50Hz, a.c. supply is connected to a resistor, of resistance 40Q, in series with a
solenoid whose inductance is 0.20H. The p.d. between the ends of the resistor is found to
be 20V. What is the resistance of the wire of the solenoid? (Assume n°=10) [37.79 ohm]
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A coil of inductance 0.1H and negligible resistance is in series with a resistance R. A supply
voltage of 40V(rms) is connected to them. If a voltage across L is equal to that across R,
calculate the voltage across R and the frequency of the supply? [28.3V, 63.7Hz]
In a series LCR circuit, R=25Q, L=30mH and C=10uF and these elements are connected
to 240 ac (rms) 50Hz source. Calculate the current in the circuit and voltmeter reading
across a capacitor. [0.774A, 246.37V]
An inductor, a resistor and capacitor are connected in series across an a.c. circuit. A
voltmeter reads 60V when connected across the inductor, 16V across the resistor and 30V
across the capacitor:

I What will the voltmeter read when placed across the series circuit? [34V]

ii. What is the power factor of the circuit? [0.47]
The maximum capacitance of a variable capacitor is 33pF. What should be the self-
inductance to be connected to this capacitor for the natural frequency of the LC circuit to
be 810 KHz. Corresponding to A.m. broadcast band of Radio Nepal? [1.17x 10°H]
An alternating voltage 10V (rms) and 4 kHz frequency is applied to a resistor of resistance
5Q in the series with a capacitor of capacitance 10uF. Calculate the r.m.s. potential
differences across the resistor and the capacitor. [7.8V, 6.2V]
Alternative voltage in an ac circuit is represented by V=100v2 sin (100 7) volts. Find its
roots mean square value and the frequency. [50HZz]
A circuit consists an inductor of 200u H and the resistance of 10Q2 in series with a variable
capacitor and a 0.10V (r.m.s.), 1.0 MHz supply.
i. The capacitance to give resonance [1.26x10°F]
ii. The quality factor of the circuit at resonance [126]
A 100V, 50Hz AC source is connected to an LCR circuit containing L= 8.1 mH, C=12.5u
F and R=10Q all connected in series. Find the potential difference across the resistor.
[3.9V]
A coil of inductance 0.1H and negligible resistance is in series with a resistance 40Q. A
supply voltage of 50v (rms) is connected to them. If the voltage across L is equal to that
across R, calculate the voltage across the inductor and frequency of the supply.
[R=35.35volt, Frequency= 63.7Hz]
A.C. mains of 200 volts and 50Hz is joined to a circuit containing an inductance of 200mH
and a resistance of 20Q2 in series. Calculate the power consumed. [576.8 Watt]
An iron cored coil of inductance 2H and resistance 50Q is connected in series with a
resistor of 950Q2. A 220V, 50Hz ac supply is connected across the arrangement. Find the
current flowing in the circuit and the voltage across the coil. [current= 0.186ampere and
Voltage=116.87V]
A 100V, 50Hz A.C. sources are connected to an LCR circuit Containing L=8.1mH, C=12.5
uF and R= 1000 all are connected in series. Find the p.d. across the resistor. [37V]
An LCR series circuit, with L=0.12H, C=7.3 uF and R= 240Q, carries current of 0.45A
with a frequency of 400Hz
i. What are the phase angle and power factor? [phase angle= 45.57° and power

factor=0.70]
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ii. What is impedance of the circuit? [344Q)]

A coil of inductance 0.5H and negligible resistance is in series with resistance of 40 Q. A
supply voltage of 40V (rms) is connected across them. If the voltage across the coil is equal
to that across resistor, calculate the voltage across each component and frequency of the ac
supply. [V across R=35.35V, frequency= 12.74Hz]

Figure shows a series LCR circuit connected to a R
variable frequency 230 V source. L =5.0 H, C = 80 uF, — WWAT
R =40Q.

circuit in resonance. [1]

(a) Determine the source frequency which drives the
‘@
(b) Obtain the impedance of the circuit and the

amplitude of current at the resonating frequency. [2] !
(c) Determine the rms potential drops across the three

elements of the circuit. [3] L

(d) Show that the potential drop across the LC combination is zero at the resonating
frequency. [1]

(e) How do you explain the observations that the algebraic sum of the voltages across the
three elements is greater than the supplied voltages? [1]
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