Unit 1: Overview of Electric Vehicle technology:

MCQ S and Short Answers :Question bank

Svyllabus

e Definition and types of electric vehicles (Battery Electric Vehicles, Plug-in Hybrid
Electric Vehicles, Hybrid Electric Vehicles).
e Battery technology: Types of batteries used in EVs (lithium-ion, solid-state, etc.),
battery management systems, charging infrastructure.
e Electric motors: Types of electric motors used in EVs (induction motors, permanent
magnet motors), motor controllers.
e Power electronics: Inverters, converters, and their role in controlling power flow in EVs.

MCQ S

1. What is the primary power source for a Battery Electric Vehicle (BEV)?

A) Gasoline

B) Diesel

C) Battery and electric motor
D) Hydrogen fuel cell

Answer: C) Battery and electric motor

2. Which type of electric vehicle uses both a gasoline engine and an electric motor
but does not need to be plugged in for charging?

A) Battery Electric Vehicle (BEV)

B) Plug-in Hybrid Electric Vehicle (PHEV)
C) Hybrid Electric Vehicle (HEV)

D) Fuel Cell Electric Vehicle (FCEV)

Answer: C) Hybrid Electric Vehicle (HEV)

3. A Plug-in Hybrid Electric Vehicle (PHEV) differs from an HEV in which way?

A) PHEV cannot use gasoline as a fuel source.

B) PHEV requires external charging for its battery.
C) PHEV uses only an electric motor for propulsion.
D) PHEV does not produce any emissions.

Answer: B) PHEV requires external charging for its battery.



4. What does the term *"regenerative braking™ refer to in electric vehicles?

A) Braking that charges the battery using kinetic energy

B) Braking that reduces tire wear

C) Braking that increases fuel efficiency in gasoline engines
D) Braking that only works with manual intervention

Answer: A) Braking that charges the battery using kinetic energy

5. Which of the following is a key characteristic of a Battery Electric Vehicle
(BEV)?

A) It uses a small gasoline engine for range extension.
B) It has no tailpipe emissions.

C) It uses hydrogen as a primary fuel.

D) It relies on both gasoline and electricity.

Answer: B) It has no tailpipe emissions.

6. Which of the following types of vehicles is classified as an electric vehicle?

A) Internal Combustion Engine (ICE) Vehicle
B) Hybrid Electric Vehicle (HEV)

C) Gasoline Hybrid Vehicle (GHV)

D) Diesel Hybrid Vehicle (DHV)

Answer: B) Hybrid Electric Vehicle (HEV)
7. What is the full form of PHEV?
A) Primary Hybrid Electric Vehicle

B) Plug-in Hybrid Electric Vehicle

C) Portable Hybrid Electric Vehicle

D) Partial Hybrid Electric Vehicle

Answer: B) Plug-in Hybrid Electric Vehicle

1. Which type of battery is most commonly used in modern electric vehicles
(EVS)?

A) Nickel-Cadmium (NiCd)
B) Lead-Acid



C) Lithium-lon
D) Zinc-Air

Answer: C) Lithium-lon

2. What is a key advantage of solid-state batteries over traditional lithium-ion
batteries?

A) Higher energy density

B) Faster discharge rate

C) Lower temperature sensitivity

D) Requires no charging infrastructure

Answer: A) Higher energy density

3. What is the primary function of a Battery Management System (BMS) in EVs?

A) Convert AC power to DC power

B) Monitor and manage battery performance
C) Increase motor speed

D) Provide wireless charging capabilities

Answer: B) Monitor and manage battery performance

4. Which of the following is part of EV charging infrastructure?

A) Charging stations
B) Battery packs

C) Inverters

D) Motor controllers

Answer: A) Charging stations

5. Which type of electric motor is widely used in EVs due to its high efficiency
and torque density?

A) DC Motor

B) Induction Motor

C) Permanent Magnet Motor
D) Synchronous Motor

Answer: C) Permanent Magnet Motor

6. How do induction motors differ from permanent magnet motors in EVs?



A) Induction motors require a magnetic field to be supplied externally.
B) Permanent magnet motors do not require controllers.

C) Induction motors have higher efficiency at all speeds.

D) Permanent magnet motors generate less torque.

Answer: A) Induction motors require a magnetic field to be supplied externally.

7. What is the role of inverters in EV power electronics?

A) Store energy in batteries

B) Convert DC power to AC power for motor operation
C) Control regenerative braking

D) Charge the battery using grid electricity

Answer: B) Convert DC power to AC power for motor operation

8. A DC-DC converter in an EV performs which function?

A) Converts AC power to DC power

B) Steps down high-voltage battery power for low-voltage components
C) Controls motor speed

D) Recharges the battery during operation

Answer: B) Steps down high-voltage battery power for low-voltage components

9. What is the primary function of motor controllers in EVs?

A) Store electrical energy

B) Manage the flow of coolant in the battery system
C) Regulate motor speed and torque

D) Convert AC power to DC power

Answer: C) Regulate motor speed and torque

10. Why are power electronics critical in electric vehicles?

A) They store energy in batteries.

B) They manage and optimize power flow between the battery, motor, and other components.
C) They reduce the size of the motor.

D) They replace traditional gearboxes.

Answer: B) They manage and optimize power flow between the battery, motor, and other
components.



Short Answers

Battery Electric Vehicles, Plug-in Hybrid Electric Vehicles, Hybrid Electric Vehicles

What is a Battery Electric Vehicle (BEV)?
A BEV is an all-electric vehicle powered exclusively by a rechargeable battery and electric
motor, with no internal combustion engine.

e What is a Plug-in Hybrid Electric Vehicle (PHEV)?
A PHEV is a vehicle that combines a rechargeable battery and an internal combustion engine,
allowing it to operate on both electricity and gasoline.

e What is a Hybrid Electric Vehicle (HEV)?
An HEV is a vehicle that uses an internal combustion engine alongside an electric motor, where
the battery is charged internally without external charging.

e What are the main types of electric vehicles?
The main types of electric vehicles are Battery Electric Vehicles (BEVS), Plug-in Hybrid Electric
Vehicles (PHEVSs), and Hybrid Electric Vehicles (HE

Battery Technology

1. What type of battery is most commonly used in EVS?
Lithium-ion batteries are the most commonly used in EVs due to their high energy
density.
2. What is the role of a Battery Management System (BMS)?
A BMS monitors and manages the performance, safety, and longevity of the battery.
3. What is a major advantage of solid-state batteries?
Solid-state batteries offer higher energy density and improved safety compared to
lithium-ion batteries.
4. What is included in EV charging infrastructure?
EV charging infrastructure includes charging stations, connectors, and grid integration
systems.

Electric Motors

5. Which motor type is known for its high efficiency in EVs?
Permanent magnet motors are widely used in EVs for their high efficiency and torque
density.
6. How does an induction motor function in EVs?
Induction motors require externally supplied magnetic fields to operate.
7. What does a motor controller do in an EV?
A motor controller regulates the speed and torque of the electric motor.

Power Electronics



8. What is the purpose of an inverter in an EV?
An inverter converts DC power from the battery to AC power for the motor.

9. What function does a DC-DC converter perform in EVs?
A DC-DC converter steps down high-voltage battery power to supply low-voltage
components.

10. Why are power electronics critical in EVs?
Power electronics manage and optimize power flow between the battery, motor, and other
systems.



UNIT 2: CHARGING SYSTEMS

MCQ S and Short Answers : Question bank

Svyllabus

e Overview of charging levels (Level 1, Level 2, DC fast charging).

e Charging infrastructure: Charging stations, home charging, public charging,
and
emerging technologies.

e Battery Management System (BMS)

MCQ S

1. Charging Levels Overview

1. What is the typical voltage used in Level 1 EV charging?
A) 240V
B) 120V
C) 480V
D) 12v

Answer: B) 120V

2. Which charging level is most suitable for charging an EV overnight at home?
A) Level 1
B) Level 2
C) DC Fast Charging
D) Level 3

Answer: A) Level 1

3. What is the primary advantage of DC fast charging?
A) Low energy consumption
B) Faster charging time
C) Compatibility with standard outlets
D) Reduced battery degradation

Answer: B) Faster charging time



4. How long does DC fast charging typically take to charge a battery to 80%?
A) 8 hours
B) 4 hours
C) 20-30 minutes
D) 5-10 minutes

Answer: C) 20-30 minutes
2. Charging Infrastructure

5. What type of charging is commonly installed in residential garages?
A) DC Fast Charging
B) Level 2 Charging
C) Inductive Charging
D) Level 3 Charging

Answer: B) Level 2 Charging

6. Which type of charging station is typically located along highways for long-distance
travel?
A) Level 1
B) DC Fast Charging
C) Solar Charging
D) Portable Chargers

Answer: B) DC Fast Charging

7. What emerging technology allows EVs to return power to the grid?
A) Ultra-fast charging
B) Wireless charging
C) Vehicle-to-Grid (V2G)
D) Solar charging

Answer: C) Vehicle-to-Grid (V2G)

8. Which type of charging does not require a physical connection between the vehicle
and the charger?
A) DC Fast Charging
B) Inductive (wireless) charging
C) Level 2 Charging
D) Supercharging

Answer: B) Inductive (wireless) charging



3. Battery Management System (BMYS)

9. What is the primary role of a Battery Management System (BMS)?
A) Increase battery capacity
B) Monitor and manage battery safety and performance
C) Control the speed of the electric motor
D) Optimize charging station efficiency

Answer: B) Monitor and manage battery safety and performance

10. Which parameter is NOT typically monitored by a BMS?
A) Battery voltage
B) Battery temperature
C) Motor speed
D) State of charge

Answer: C) Motor speed

11. How does a BMS extend battery life?
A) Increases charging power
B) Balances the cells and prevents overcharging
C) Switches to standby mode when idle
D) Reduces energy output

Answer: B) Balances the cells and prevents overcharging

12. What thermal issue does a BMS help to manage in EV batteries?
A) High voltage fluctuation
B) Overheating of the battery
C) Motor cooling
D) Wireless charging interference

Answer: B) Overheating of the battery



Here are one-sentence question-answer pairs for the topics:

1. Charging Levels Overview

1. What voltage is used in Level 1 charging?
Level 1 charging uses a standard 120V outlet.
2. Which charging level is best for overnight home charging?
Level 1 charging is suitable for overnight home charging.
3. What is the primary advantage of DC fast charging?
DC fast charging significantly reduces charging time.
4. How long does DC fast charging take to charge up to 80%7?
DC fast charging typically takes 20-30 minutes to charge up to 80%.

2. Charging Infrastructure

5. What type of charging is commonly used in homes?
Level 2 charging is commonly used for home installations.
6. Which charging stations are found along highways?
DC fast charging stations are typically located along highways.
7. What is Vehicle-to-Grid (V2G) technology?
V2G technology allows EVs to return power to the grid.
8. Which charging method does not use a physical connection?
Inductive (wireless) charging does not require a physical connection.

3. Battery Management System (BMYS)

9. What does a BMS do in an EV?

A BMS monitors and manages battery safety, health, and performance.
10. Which parameters are monitored by a BMS?

A BMS monitors voltage, temperature, and state of charge.
11. How does a BMS extend battery life?

A BMS balances the cells and prevents overcharging or deep discharge.
12. What thermal issue does a BMS manage?

A BMS manages battery overheating by ensuring proper thermal control.
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