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Physics: Problem 1: The Art of Circuit Design: Creating Functional Circuits with
Components

1. When resistors are connected in series, which of the following occurs?
A. The equivalent resistance decreases.
B. The equivalent resistance remains the same as one resistor.
C. The equivalent resistance is the sum of all resistances.
D. The current through each resistor is different.

2. In a parallel circuit, the total current supplied is:
A. Equal to the current through one branch.
B. The sum of the currents in each branch.
C. Always lower than the current in any branch.
D. Unaffected by the number of branches.

3.  Which configuration typically provides more power to an LED in a circuit?
A. A series circuit due to equal voltage sharing.
B. A parallel circuit since each LED receives full voltage.
C. Neither; the configuration does not affect LED brightness.
D. Both provide the same power if resistors are identical.

4. How does adding a capacitor in parallel with an LED affect its operation in a dimming circuit?
A. It increases the LED’s brightness by boosting voltage.
B. It smooths out fluctuations, reducing flicker.
C. It decreases the LED’s lifespan.
D. It has no impact on the LED performance.

5. In asimple alarm system circuit using a transistor as a switch, what is the primary role of the
transistor?
A. To store electrical energy.
B. To regulate voltage levels.
C. To amplify or switch signals.
D. To convert AC to DC.

6. In a home lighting dimmer, which component is often used to vary the light intensity?
A. Resistor
B. Capacitor
C. Transistor
D. Potentiometer (a variable resistor)

7. A sensor-based alarm system might use which of the following to detect a break-in?
A. An LED sensor
B. A transistor amplifier
C. A resistor network
D. A capacitor timer circuit
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In circuit design for portable devices, energy efficiency is important. Which design change
could reduce power consumption?

A. Using a series configuration for all components

B. Replacing incandescent bulbs with LEDs

C. Increasing the operating voltage

D. Adding more capacitors in series

In designing a battery-powered alarm, why is energy efficiency critical?
A. To reduce the battery size required.

B. To ensure the alarm is louder.

C. To increase the number of sensors.

D. To simplify the circuit design.

Which real-world application benefits most from the use of parallel circuits?
A. Christmas lights that turn off if one bulb fails

B. A string of holiday lights where one burnt-out bulb darkens all others

C. A simple flashlight

D. A series battery charger

When analyzing a circuit’s energy efficiency, what does the power factor represent?
A. The ratio of voltage to current.

B. The relationship between real power and apparent power.

C. The number of components in the circuit.

D. The resistance in a parallel circuit.

A circuit designer wants to minimize heat loss. Which of the following actions is most
effective?

A. Increase current through a high-resistance load.

B. Use conductors with low resistance.

C. Increase the circuit’s overall resistance.

D. Use series circuits exclusively.

In designing circuits for energy savings, which type of power supply is most desirable?
A. Alinear regulator

B. A switching power supply

C. A transformer-based supply

D. A battery-only supply

What is the primary benefit of using a transistor-based amplifier in a circuit?
A. It converts AC to DC.

B. It enables control of large currents with small signals.

C. It reduces the need for resistors.

D. It increases the voltage across a capacitor.
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How does increasing capacitance in a circuit influence its response to rapid voltage changes?
A. It increases the frequency of changes.

B. It causes the circuit to react more slowly.

C. It has no impact on response time.

D. It amplifies the voltage spikes.

In a circuit, the resistor's main function is to:
A. Store energy for future use.

B. Limit current flow and adjust voltage levels.
C. Amplify weak signals.

D. Switch the current on and off.

How does a capacitor typically behave when first connected to a DC voltage source?
A. It immediately acts as a short circuit.

B. It charges gradually and then blocks further DC flow.

C. It dissipates energy continuously.

D. It converts DC to AC.

In a circuit featuring a transistor used for switching, which region of operation is desired for a
clear ON/OFF behavior?

A. The saturation and cutoff regions.

B. The active region only.

C. The breakdown region.

D. The linear region exclusively.

When LED brightness is controlled by varying current, what component is critical for limiting
that current?

A. Capacitor

B. Resistor

C. Transistor

D. Inductor

In a circuit that functions as a light dimmer, which of the following methods is most likely
used?

A. Changing the resistance value dynamically

B. Replacing capacitors with inductors

C. Reconfiguring the series and parallel network continuously

D. Adjusting the supply voltage manually

For a simple alarm circuit, which of these modifications would most likely improve its
reliability?

A. Using a single resistor for the entire circuit

B. Adding redundancy through parallel sensor configurations

C. Using only series circuits for all components

D. Removing capacitors to simplify the design
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When designing a circuit to work in a noisy electrical environment, which component helps
filter out unwanted signals?

A.LED

B. Resistor

C. Capacitor

D. Transistor

In designing a battery-operated light dimmer, which strategy can extend battery life?
A. Constant maximum brightness

B. Gradual brightness adjustment with minimal standby current

C. Frequent power cycling

D. Using higher voltage batteries

A designer notes that a circuit’s power consumption is higher than expected. Which factor is
LEAST likely to contribute to this inefficiency?

A. Using components with very low resistance

B. Leakage current from capacitors

C. Poor transistor biasing

D. Unoptimized resistor values

In the context of improving energy efficiency, which design improvement would be most
effective in reducing standby power consumption?

A. Using larger capacitors

B. Employing a power-saving sleep mode in microcontroller circuits

C. Increasing the number of LEDs

D. Removing all resistors

When components are connected in series, the voltage drop across each component is
proportional to its:

A. Capacitance

B. Resistance

C. Inductance

D. Current rating

If two resistors of equal value are connected in parallel, what is the equivalent resistance?
A. Twice one resistor’s value

B. The same as one resistor

C. Half the value of one resistor

D. Zero

Which of the following best explains why parallel circuits are preferred for household wiring?
A. They ensure that one appliance’s failure doesn’t shut down the entire system.

B. They require fewer wires.

C. They are simpler to design than series circuits.

D. They increase the voltage for each appliance.

Pg. 4



Individual Name: Group Name:

29.

30.

31.

32.

33.

34.

35.

In an energy-efficient circuit, why might a designer choose to use a switching regulator instead
of a linear regulator?

A. Because it produces more heat

B. Because it operates at a constant voltage

C. Because it is more efficient, converting power with less waste

D. Because it is more expensive

In designing a circuit that mimics natural processes (like photosynthesis in solar panels), which
aspect of circuit design is most crucial?

A. Maximizing the voltage drop

B. Matching energy input to load requirements

C. Ensuring high resistance in all branches

D. Using only series configurations

When troubleshooting a circuit that isn’t functioning as expected, what is a good first step?
A. Replacing all components immediately

B. Checking the continuity and connection of components

C. Increasing the circuit’s voltage

D. Removing the transistor

In a circuit that uses a transistor as a switch, if the output is not changing as expected, one
likely issue is:

A. Incorrect biasing of the transistor

B. Too many resistors in series

C. Overuse of capacitors

D. Excess current in the parallel branches

Which of the following measurements is essential when evaluating the performance of a
dimmer circuit?

A. The frequency of the AC supply

B. The voltage drop across the LED

C. The current through the resistor

D.BothBand C

When analyzing a circuit’s power consumption, which formula is used to calculate the power
dissipated by a resistor?

A.P=1%R

B.P=V/R

C.P=V?R

D.P=IR?

A capacitor in a filter circuit is primarily used to:

A. Increase the circuit’s resistance

B. Store and release energy, smoothing voltage fluctuations
C. Act as a permanent energy source

D. Generate high voltage
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In a circuit designed for an alarm system, why is it important to include a debouncing circuit
when using mechanical switches?

A. To increase the sensitivity of the sensor

B. To prevent multiple false triggers due to switch bounce

C. To amplify the signal from the sensor

D. To lower the overall power consumption

When designing circuits for outdoor applications, which factor is critical to ensure reliability?
A. The circuit’s resistance value

B. Protection against environmental factors like moisture and temperature

C. The length of connecting wires

D. The number of LEDs used

In a portable device, minimizing energy consumption can be achieved by:
A. Maximizing the number of active components

B. Reducing the idle current draw during standby

C. Operating at maximum brightness at all times

D. Using only analog circuits

To protect a sensitive circuit from voltage spikes, a designer might incorporate:
A. A series resistor

B. A voltage divider

C. A transient voltage suppression (TVS) diode

D. A higher power LED

When upgrading a light dimmer circuit for better energy efficiency, which modification is most
likely to yield savings?

A. Increasing the operating voltage

B. Using pulse width modulation (PWM) for brightness control

C. Adding additional resistors in series

D. Eliminating all capacitors

What is a key advantage of using parallel over series configurations in sensor circuits?
A. Lower overall power usage regardless of the sensor

B. Each sensor operates independently, so a failure in one does not affect the others

C. Simplified wiring with fewer connections

D. Higher combined resistance

In a circuit for a light dimmer, what is the effect of using a higher resistance value in series with
the LED?

A. It increases the current through the LED.

B. It decreases the current, dimming the LED.

C. It causes the LED to flicker.

D. It has no effect on brightness.
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