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Introduction to circuit theory MCQS

1. Which of the following circuit elements exhibits linearity?

a) Resistor (R)

b) Inductor (L)

c¢) Capacitor (C)

d) All of the above

Answer: a) Resistor (R)

Explanation: Resistors exhibit linearity because they follow Ohm’s Law, which states that the
voltage across a resistor is directly proportional to the current passing through it. In
mathematical terms, V = IR, where V is voltage, | is current, and R is resistance. This
relationship holds true regardless of the voltage or current values.

2. Which circuit element is characterized by storing energy in a magnetic field?

a) Resistor (R)
b) Inductor (L)
c¢) Capacitor (C)
d) Both b) and c)

Answer: b) Inductor (L)

Explanation: Inductors store energy in the form of a magnetic field when current flows
through them. The energy stored in an inductor is proportional to the square of the current
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passing through it, making it a time-dependent element.

3. What is the primary characteristic of a capacitor in a circuit?

a) Stores energy in a magnetic field

b) Stores energy in an electric field

c) Produces a phase shift between voltage and current
d) Follows Ohm’s Law

Answer: b) Stores energy in an electric field

Explanation: Capacitors store energy in an electric field between their plates. The amount of
energy stored is proportional to the square of the voltage across the capacitor, making it a
time-dependent element.

4. Which type of source can be controlled by an external input or condition?

a) Voltage source

b) Current source

¢) Uncontrolled source
d) Controlled source
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Answer: d) Controlled source

Explanation: Controlled sources are those whose output depends on an external input or
condition, such as voltage or current. Examples include voltage-controlled voltage sources
(VCVS) and current-controlled current sources (CCCS).

5. Kirchhoff's Current Law (KCL) states that:

a) The algebraic sum of the voltages around any closed loop in a circuit is zero
b) The algebraic sum of the currents entering a node is zero

¢) The algebraic sum of the currents leaving a node is zero

d) The algebraic sum of the voltages entering a node is zero

Answer: ¢) The algebraic sum of the currents leaving a node is zero

Explanation: KCL states that the total current entering a node in a circuit is equal to the total
current leaving that node. This principle is based on the conservation of charge.

6. What does Kirchhoff's Voltage Law (KVL) state?

a) The algebraic sum of the currents entering a node is zero
b) The algebraic sum of the currents leaving a node is zero
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¢) The algebraic sum of the voltages entering a node is zero
d) The algebraic sum of the voltages around any closed loop in a circuit is zero

Answer: d) The algebraic sum of the voltages around any closed loop in a circuit is zero

Explanation: KVL states that the sum of the voltage rises and drops around any closed loop in
a circuit is zero. This law is based on the conservation of energy.

7. What is the phasor representation used for in circuit analysis?

a) To analyze circuits with time-varying signals
b) To represent vectors in polar form

c) To calculate instantaneous power in circuits
d) To represent resistive elements

Answer: a) To analyze circuits with time-varying signals

Explanation: Phasor representation simplifies the analysis of circuits with sinusoidal signals
by converting the time-domain functions into complex numbers. It allows for easier
calculation of amplitudes, phase shifts, and impedances.

8. In a sinusoidal steady-state analysis, impedance is represented by:
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a) A scalar quantity

b) A complex number

c) A vector quantity

d) An imaginary number

Answer: b) A complex number

Explanation: Impedance, in sinusoidal steady-state analysis, is represented as a complex
number because it incorporates both resistance and reactance (inductive or capacitive). It
has both magnitude and phase angle.

9. What is the primary purpose of mesh analysis in circuit theory?

a) To analyze circuits with only resistive elements

b) To determine the voltage across each element in a circuit

c) To calculate power dissipation in circuits

d) To simplify complex circuits into smaller, more manageable loops

Answer: b) To determine the voltage across each element in a circuit

Explanation: Mesh analysis is a method used to determine the voltages across each element
in a circuit by applying Kirchhoff’s Voltage Law (KVL) to each loop or mesh in the circuit. This
technique is particularly useful in analyzing circuits with multiple sources and loops.
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10. What is the significance of the dot convention in magnetically coupled circuits?

a) It indicates the direction of current flow
b) It denotes the polarity of voltage sources
c) It specifies the direction of magnetic flux
d) It represents the coupling coefficient

Answer: ¢) It specifies the direction of magnetic flux

Explanation: The dot convention is used to specify the relative direction of magnetic flux
between coupled inductors in a circuit. It helps to ensure consistency in the analysis of
magnetically coupled circuits by defining the polarity of the induced voltage.
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