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Puzzles / In Class Activities
UNIT V– RECTIFIERS AND POWER SUPPLIES

Q1. (GATE-Style Numerical Puzzle)
A half-wave rectifier feeds a resistive load RL. If the diode has a forward resistance equal to RL, the efficiency of the rectifier is closest to:
• Answer: ≈ 20.7%
• Industry Mapping: Texas Instruments
• GATE Mapping: GATE ECE 2014 (modified)

Q2. (Concept Trap – Deep Understanding)
Why does a bridge rectifier exhibit lower PIV per diode compared to a center-tapped full-wave rectifier for the same DC output?
• Answer:
Each diode blocks only peak secondary voltage Vm, whereas center-tapped diodes must block 2Vm due to reference to transformer midpoint.
• Industry: Analog Devices
• GATE: GATE ECE 2017

Q3. (Ripple-Frequency Logic Puzzle)
For a 60 Hz input supply, the dominant ripple frequency at the output of a π-filter following a full-wave rectifier is:
• Answer: 120 Hz
• Industry: Qualcomm
• GATE: GATE ECE 2019

Q4. (Multi-Concept Numerical)
A full-wave rectifier delivers 1 A DC current. If ripple factor is 0.48, estimate RMS ripple current.
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• Answer:• Industry: Intel
• GATE: GATE ECE 2018

Q5. (Non-Ideal Diode Puzzle)
If diode forward voltage increases, which rectifier suffers maximum reduction in DC output voltage?
• Answer: Half-wave rectifier
• Industry: ON Semiconductor
• GATE: GATE ECE 2015

Q6. (Filter Design Puzzle)
Why is an inductor preferred over a capacitor for filtering high current rectifier outputs?
• Answer:
Inductor resists change in current and avoids high surge current, improving regulation under heavy load.
• Industry: ABB
• GATE: GATE ECE 2016

Q7. (Advanced π-Filter Puzzle)
In a π-filter, increasing the second capacitor mainly improves:
• Answer: Load regulation and ripple suppression
• Industry: Murata
• GATE: GATE ECE 2018

Q8. (Zener Regulator Stress Puzzle)
A Zener regulator operates at no load. Which component experiences maximum power dissipation?
• Answer: Zener diode
• Industry: STMicroelectronics
• GATE: GATE ECE 2017

Q9. (Dropout Voltage Logic)
Why is dropout voltage a non-issue in ideal switching regulators?
• Answer:
Because regulation depends on duty cycle, not linear voltage drop.
• Industry: Texas Instruments
• GATE: GATE ECE 2020

Q10. (Thermal-Electrical Coupling)
Increasing ambient temperature affects linear regulators primarily by:
• Answer: Reducing maximum allowable load current
• Industry: Infineon
• GATE: GATE ECE 2019

Q11. (Efficiency Puzzle – Tough)
Why does efficiency of SMPS remain high even at large input–output voltage differences?
• Answer:
Because power loss depends on switching and conduction losses, not voltage drop.
• Industry: Apple Power Team
• GATE: GATE ECE 2021

Q12. (Switching Loss Puzzle)
Increasing SMPS switching frequency increases which loss most significantly?
• Answer: Switching loss
• Industry: NVIDIA
• GATE: GATE ECE 2020

Q13. (Converter Identification Puzzle)
An SMPS produces output voltage greater than input using a single inductor. Identify the topology.
• Answer: Boost converter
• Industry: Qualcomm
• GATE: GATE ECE 2018

Q14. (Duty-Cycle Trap)
If duty cycle of a buck converter exceeds 0.5, what happens to output voltage?
• Answer: Output increases proportionally (Vout = D·Vin)
• Industry: Broadcom
• GATE: GATE ECE 2017

Q15. (UPS Transfer Logic)
Why does offline UPS have non-zero transfer time?
• Answer:
Load is switched mechanically/electronically from mains to inverter.
• Industry: Schneider Electric
• GATE: GATE ECE 2016

Q16. (Battery Charging Curve Puzzle)
Which charging mode dominates during initial charging of lead-acid batteries?
• Answer: Constant current mode
• Industry: Exide Industries
• GATE: GATE ECE 2018

Q17. (Thermal Resistance Network Puzzle)
Total thermal resistance of series thermal paths is:
• Answer: Sum of individual resistances
• Industry: Intel Thermal Group
• GATE: GATE ECE 2019

Q18. (Heat Sink Optimization)
Why is black anodizing used in heat sinks?
• Answer:
Improves radiative heat transfer.
• Industry: AMD
• GATE: GATE ECE 2020

Q19. (Reliability Puzzle)
Which failure mode is accelerated most by poor thermal management?
• Answer: Semiconductor junction breakdown
• Industry: NVIDIA
• GATE: GATE ECE 2021

Q20. (System-Level Design Challenge)
Why is SMPS preferred over linear supply in aerospace systems?
• Answer:
High efficiency, low weight, compact size.
• Industry: ISRO / Boeing
• GATE: GATE ECE 2022

Q21. (Rectifier + Filter Interaction)
Why does capacitor-input filter worsen transformer regulation?
• Answer:
High peak charging currents cause voltage drop in transformer winding.
• Industry: Siemens
• GATE: GATE ECE 2018

Q22. (Ripple Current Stress)
High ripple current in capacitors leads to:
• Answer: Heating and reduced capacitor life
• Industry: Panasonic
• GATE: GATE ECE 2019

Q23. (EMI Puzzle)
Why does SMPS require EMI filters?
• Answer:
High-frequency switching generates conducted and radiated noise.
• Industry: Bosch
• GATE: GATE ECE 2020

Q24. (Numerical Trap)
If filter capacitance is doubled, ripple voltage becomes:
• Answer: Half
• Industry: Texas Instruments
• GATE: GATE ECE 2016

Q25. (Ultimate Integration Puzzle)
A medical device requires: zero ripple, high efficiency, zero interruption, and safe temperature.
Best configuration?
• Answer:
SMPS + LC filter + Online UPS + Active cooling
• Industry: GE Healthcare
• GATE: GATE ECE 2023
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