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1. What is the main factor determining the band structure of semiconductor nanostructures?

a) Temperature

b) Crystal structure

¢) Quantum confinement
d) Electrical conductivity

Answer: ¢) Quantum confinement

Explanation: Quantum confinement alters the electronic band structure of semiconductor
nanostructures due to the confinement of electrons in all three dimensions, leading to
discrete energy levels and modified band gaps.

2. Which of the following nanostructures typically exhibit a 2D confinement of electrons?

a) Quantum wells
b) Quantum wires
¢) Quantum dots
d) Super-lattices

Answer: a) Quantum wells

Explanation: Quantum wells confine electrons in one dimension, typically the vertical
direction, leading to a 2D confinement of electron motion within a thin semiconductor layer.

3. Quantum dots are characterized by:

a) One-dimensional confinement
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b) Three-dimensional confinement
c) Two-dimensional confinement
d) No confinement

Answer: b) Three-dimensional confinement

Explanation: Quantum dots confine electrons in all three dimensions, resulting in a discrete
energy spectrum similar to atoms or molecules.

4. What is the term for the energy difference between the conduction and valence bands of
two different materials in contact?

a) Band gap

b) Band offset
c) Fermi level
d) Energy level

Answer: b) Band offset

Explanation: Band offset refers to the difference in energy levels between the conduction and
valence bands of two different semiconductor materials at their interface.

5. Heavily doped semiconductors exhibit:
a) High resistivity
b) Low resistivity

¢) Insulating properties
d) No change in resistivity
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Answer: b) Low resistivity

Explanation: Heavy doping increases the carrier concentration in semiconductors, leading to
a decrease in resistivity and improved conductivity.

6. Which type of quantum device relies on the manipulation of individual electrons in
semiconductor nanostructures?

a) Quantum computers

b) Light-emitting diodes

c) Solar cells

d) Bipolar junction transistors

Answer: a) Quantum computers

Explanation: Quantum computers utilize the principles of quantum mechanics to perform
computations by manipulating individual quantum bits or qubits, often implemented using
semiconductor nanostructures.

7. What is the primary reason for the unique electronic properties of semiconductor
nanostructures compared to bulk materials?

a) Increased defect density

b) Quantum confinement effects
) Higher carrier mobility

d) Enhanced thermal conductivity

Answer: b) Quantum confinement effects
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Explanation: Quantum confinement alters the electronic and optical properties of
semiconductor nanostructures, leading to discrete energy levels and size-dependent
behaviors not observed in bulk materials.

8. Which of the following is NOT a type of low-dimensional semiconductor structure?

a) Nanowires

b) Quantum wells

¢) Thin films

d) Polycrystalline materials

Answer: d) Polycrystalline materials

Explanation: Polycrystalline materials do not exhibit quantum confinement effects and are
not considered low-dimensional semiconductor structures.

9. What property of quantum dots makes them suitable for applications in optoelectronics?
a) Large size
b) Continuous energy spectrum

c) Discrete energy levels
d) High defect density

Answer: c) Discrete energy levels

Explanation: Quantum dots have discrete energy levels due to quantum confinement,
allowing precise control over the emission wavelength and enabling applications in
optoelectronic devices such as LEDs and lasers.
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10. Which semiconductor nanostructure is commonly used in photovoltaic devices to
enhance light absorption?

a) Quantum wells
b) Quantum wires
¢) Quantum dots
d) Super-lattices

Answer: ¢) Quantum dots

Explanation: Quantum dots have tunable energy levels and can be engineered to absorb
specific wavelengths of light, making them suitable for enhancing light absorption in
photovoltaic devices.
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