
Advanced Chemistry Knowledge Check
Chemistry  ·  Answer Key  ·  22 Questions

1. Which of the following is the defining characteristic of a strong acid?

A) It has a high concentration of conjugate base.

B) It completely dissociates in water.
C) It reacts vigorously with metals.

D) It has a pH below 7.

2. What is the fundamental principle behind the Haber-Bosch process?

A) The reduction of nitrogen dioxide.

B) The oxidation of ammonia.

C) The catalytic synthesis of ammonia from nitrogen and hydrogen.
D) The electrolysis of brine.

3. Which spectroscopic technique is primarily used to determine the vibrational modes
of molecules?

A) Nuclear Magnetic Resonance (NMR) spectroscopy.

B) Infrared (IR) spectroscopy.
C) Ultraviolet-Visible (UV-Vis) spectroscopy.

D) Mass spectrometry.

4. What is the term for the process where a solute dissolves in a solvent?

A) Evaporation

B) Condensation

C) Solvation
D) Precipitation

5. In thermodynamics, what does the second law of thermodynamics state?

A) Energy cannot be created or destroyed.

B) The total entropy of an isolated system can only increase over time.
C) The entropy of a system at absolute zero is zero.

D) The enthalpy of a reaction is always negative.

6. Which type of chemical bond involves the sharing of electrons between atoms?

A) Ionic bond

B) Metallic bond

C) Covalent bond
D) Hydrogen bond
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7. What is the phenomenon where a substance can exist in multiple solid forms with
different crystal structures?

A) Isomerism

B) Polymorphism
C) Allotropism

D) Tautomerism

8. Which of the following is a characteristic of a nucleophile?

A) It is electron-deficient.

B) It readily accepts protons.

C) It is electron-rich and seeks positively charged centers.
D) It is a weak base.

9. What is the Nernst equation used to calculate?

A) The rate of a chemical reaction.

B) The equilibrium constant of a reaction.

C) The cell potential of an electrochemical cell under non-standard conditions.
D) The enthalpy change of a reaction.

10. Which type of intermolecular force arises from temporary fluctuations in electron
distribution, creating instantaneous dipoles?

A) Dipole-dipole forces

B) Hydrogen bonding

C) Ion-dipole forces

D) London dispersion forces

11. What is the name of the process by which a solid is converted directly into a gas?

A) Melting

B) Boiling

C) Sublimation
D) Deposition

12. Which quantum number describes the orientation of an atomic orbital in space?

A) Principal quantum number (n)

B) Azimuthal quantum number (l)

C) Magnetic quantum number (ml)
D) Spin quantum number (ms)
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13. What is the common name for a solution that resists changes in pH upon the
addition of small amounts of acid or base?

A) A strong solution

B) An acidic solution

C) A basic solution

D) A buffer solution

14. Which concept describes the equilibrium between the liquid and gas phases of a
substance at a given temperature and pressure?

A) Boiling point

B) Freezing point

C) Vapor pressure
D) Melting point

15. What is the primary role of a catalyst in a chemical reaction?

A) To increase the activation energy.

B) To be consumed in the reaction.

C) To provide an alternative reaction pathway with lower activation energy.
D) To change the equilibrium position.

16. Which of the following is an example of a Lewis acid?

A) Ammonia (NH3)

B) Water (H2O)

C) Boron trifluoride (BF3)
D) Hydrochloric acid (HCl)

17. What is the phenomenon of light scattering by particles in a colloid?

A) Osmosis

B) Tyndall effect
C) Brownian motion

D) Dialysis

18. Which law states that the total pressure of a mixture of gases is equal to the sum
of the partial pressures of the individual gases?

A) Boyle's Law

B) Charles's Law

C) Avogadro's Law

D) Dalton's Law of Partial Pressures
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19. What is the term for the tendency of a molecule to attract electrons in a covalent
bond?

A) Polarity

B) Electronegativity
C) Ionization energy

D) Electron affinity

20. Which reaction involves the addition of electrons to a species?

A) Oxidation

B) Reduction
C) Neutralization

D) Combustion

21. What is the ideal gas law equation?

A) PV = nRT
B) PV = kT

C) P = nRT/V

D) V = nRT/P

22. Which type of isomerism arises from different spatial arrangements of atoms within
a molecule?

A) Constitutional isomerism

B) Structural isomerism

C) Stereoisomerism
D) Functional group isomerism
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