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Chapter-1 (Periodicity) 

. 

1. Define Effective Nuclear Charge and penetration of orbital’s? 

     Ans. The effective nuclear charge is the net positive charge experienced by valence electrons.  It 

can be approximated by the equation:  Zeff = Z – S,  

Where Z is the atomic number and S is the number of shielding electrons. 

 

2. What is electron affinity? Which element has highest electron affinity? 

Ans. Electron affinity is defined as the amount of energy is released when an electron is added to 

the neutral isolated gaseous metal atom. Chlorine is having the highest Electron affinity. Fluorine 

is the most electronegative element but still its electron affinity is less than that of chlorine. It is 

because of the small size of fluorine. All the electrons in the atom repels the incoming electron 

significantly, this nullify the effect 

of higher electronegativity of fluorine over chlorine. 
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3. Explain HSAB Principle? 

The Hard/Soft Acid/Base (HSAB) Principle. The basic premise of Hard/Soft Acid/Base Theory is 

very simple: Hard acids prefer hard bases; soft acids prefer soft bases.  

 

4. Which has smallest size, Cl or Cl and why? 

Answer: The size of an ion compared to its corresponding atom is influenced by the addition or 

removal of electrons. When a Cl atom gains an electron to form a Cl- ion, the extra electron increases 

the electron-electron repulsion, causing the electron cloud to expand and the ion to become larger than 

the atom. Therefore, the size of Cl is greater than Cl. 

5. On the basis of VSEPR theory explain the structure of H2O, PCl5, BF3 molecule. 
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6. The Penetration effect of s orbital is the maximum because of the closeness to the nucleus than 

are the p, d and f orbital's.Thus an s orbital, due it's more penetration effect, releases greater 

amount of energy than p orbital when it accepts an electron.Similarly the energy released by a 

d orbital is more than that of a f orbital but less than that of a p orbital . Inner shell (core) 

electrons screen the outer (valence) electrons from the nuclear charge. 

 

 

Chapter-2  

      (Stereochemistry) 

7. What are the necessary and sufficient conditions for a molecule to become  optical active? 

Ans: 1.The compound must contain an asymmetric carbon atom. 

         2. Its three-dimensional structure should not have a plane of symmetry. 

         3. The two possible formulas should be non-superimposable mirror-images. 

8. Explain enantiomerism and diasteromerism in detail. 

Ans..  Enantiomers are a type of stereoisomers, which are molecules with the same molecular 

formula and connectivity but differ in the spatial arrangement of their atoms. Specifically, 
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enantiomers are non-superimposable mirror images of each other. 

Characteristic features of enantiomers:  

 Enantiomers have identical physical properties (bp, mp, density, solubility and 

refractive index) but there is a difference in direction of rotation of plane polarized 

light. 

 They have identical chemical properties except in chemical reactions with other 

optically active compounds.  

 They have different biological properties E.g. (+)-Dextrose plays an important role in 

animal metabolism, where as (-)-Dextrose is not metabolized. 

 When equal quantities of enantiomers are mixed an optically inactive compound 

racemic mixture is formed 

 

     

Diasteroiomers: Stereomers of a substance that are not mirror images of each other are 

termed as Diastereomers. Two chiral carbon must be present in the molecule. 

 

 

Characteristics: 
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 They have different physical properties like m.p, b.p, solubility, density and refractive 

index, etc. 

 Diastereomers have different specific rotation but they may have same or opposite 

sign of rotation 

 

  

 

9. What are  meso compounds. 

Ans: Meso compound is a molecule is a molecule with multiple stereocenters that is 

superimposable on its mirror image. Meso compounds are achiral compounds that has multiple 

chiral centers. Meso compounds are optically inactive. It has an internal symmetry plane that 

divides the compound in half. A Meso compound should contain two or more identical substituted 

stereocenters. 

For example Tartaric acid. Where one part is exactly same as that of second part. 

10. Assign R and S configuration to the following molecules: 

Ans: Rules for Assigning R and S Configuration:  

 Assigning Priority: Assign priority to the substituents based on the atomic numbers of the 
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atoms directly attached to the stereo center.  

 The atom with the highest atomic number gets the highest priority. Orienting the 

Molecule: Orient the molecule so that the substituent with the lowest priority (usually 

hydrogen) is pointing away from you.  

 Determining Configuration: Observe the sequence of the remaining three substituents. If 

the sequence is clockwise, it is R; if it is counterclockwise, it is S. Example: Consider a 

stereocenter with substituents A, B, C, and D. If their priorities are assigned as follows: 

A > B > C > D  

 If the sequence ABC is clockwise, the configuration is R. If the sequence ABC is 

counterclockwise, the configuration is S.  

 

11. CONFORMATIONAL ISOMERISM IN BUTANE AND Propane: Butane is an organic 

compound which consists of an alkane with 4 carbon atoms. 
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CONFORMATIONAL ISOMERISM IN PROPANE 

 

12. Write a short note on functional isomerism and metamerism. 
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Ans. It is also known as functional group isomerism. 

As the name suggests, it refers to the compounds that have the same chemical formula but 

different functional groups attached to them. example  

 

Metamerism: This type of isomerism arises due to the presence of different alkyl chains on 

each side of the functional group. It is a rare type of isomerism and is generally limited to 

molecules that contain a divalent atom (such as sulphur or oxygen), surrounded by alkyl 

groups. Example: C4H10O can be represented as ethoxyethane (C2H5OC2H5) and methoxy-

propane (CH3OC3H7). 

 

 

https://byjus.com/chemistry/functional-groups/
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Chapter-3 (Atomic Structure)  

 

13. Explain CFT in octaedral complexes. 

 Ans. In the case of an octahedral coordination  

compound having six ligands surrounding the 

metal atom/ion, we observe repulsion between 

      the electrons in d orbitals and ligand electrons. 

 This repulsion is experienced more in the case of dx
2-y2 and dz

2 orbitals as they point towards 

the axes along the direction of the ligand. 

 Hence, they have higher energy than average energy in the spherical crystal field. 

 On the other hand, dxy, dyz, and dxz orbitals experience lower repulsions as they are directed 

between the axes. 

 Hence, these three orbitals have less energy than the average energy in the spherical crystal 

field. 

Thus, the repulsions in octahedral coordination compound yield two energy levels: 

 t2g– set of three orbitals (dxy, dyz and dxz) with lower energy 

 eg – set of two orbitals (dx
2-y2 and dz

2) with higher energy 

 The energy gap is referred to as D  (10 Dq) , the crystal field splitting energy. 
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14. Obtain the time-dependent Schrödinger wave equation for a particle.  

 

15. Discuss the role of doping on the band structure of solids. (2) 

Ans. In semiconductor production, doping is the intentional introduction of impurities into an 

intrinsic semiconductor for the purpose of modulating its electrical, optical and structural 
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properties. The doped material is referred to as an extrinsic semiconductor. A semiconductor 

doped to such high levels that it acts more like a conductor than a semiconductor is referred to as 

a degenerate semiconductor. In the context of phosphors and scintillators, doping is better known 

as activation. Doping is also used to control the color in some pigments. 

 

16. Write Briefly: a) What are N type and P type semiconductors ?  

Answer: The P-type semiconductor can be defined as, once the trivalent impurity atoms such as 

indium, gallium are added to an intrinsic semiconductor, and then it is known as a p-type 

semiconductor. In this semiconductor, the majority charge carriers are holes whereas minority 

charge carriers are electrons. The hole’s density is higher than the electrons density. The accepts 

level mainly lies nearer to the valence band. The N-type semiconductor can be defined as, once 

the pentavalent impurity atoms such as Sb, As is added to an intrinsic semiconductor, and then it 

is known as an n-type semiconductor. In this semiconductor, the majority charge carriers are 

electrons whereas minority charge carriers are holes. The electrons density is higher than the 

density of the holes. The donor level mainly lies nearer to the conduction band 
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17. Explain the stability of O2, O2
-,O2

+ and O2
2- 

ANS: Higher the bond order , higher is stability 

 

 

 

Diagrams of O2                                                       
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Diagrams of O2 
+

 

 

 

 

Diagrams of O2 
2-
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Chapter-4 (Spectroscopy) 

18.  Define the following terms. 

Bathochromic Shift 

Auxochromes 

Fluorescence 

Hyperchromic Shift 

 Answer: 

a) Bathochromic Shift: Bathochromic shift is a change of spectral band position in 

the absorption, reflectance, transmittance, or emission spectrum of a molecule to a longer 

wavelength (lower frequency). This can occur because of a change in environmental 

conditions: for example, a change in solvent polarity will result in solvatochromism. A series 

of structurally related molecules in a substitution series can also show a bathochromic shift. 

b) Auxochromes: An auxochrome is a functional group of atoms with one or more lone pairs 

of electrons when attached to a chromophore, alters both the wavelength and intensity of 

absorption. If these groups are in direct conjugation with the pi- system of the chromophore, 

they may increase the wavelength at which the light is absorbed and as a result intensify the 

absorption. A feature of these auxochromes is the presence of at least one lone pair of electrons 

which can be viewed as extending the conjugated system by resonance. Examples include the 

hydroxyl (−OH), amino 

(−NH ),
2

aldehyde (−CHO). 

c) Fluorescence: Fluorescence is the emission of light by a substance that has absorbed light 

or other electromagnetic radiation. It is a form of luminescence. In most cases, the emitted 

light has a longer wavelength, and therefore a lower photon energy, than the absorbed 

radiation. A perceptible example of fluorescence occurs when the absorbed radiation is in the 

ultraviolet region of the electromagnetic spectrum (invisible to the human eye), while the 

emitted light is in the visible region; this gives the fluorescent substance a distinct color that 
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can only be seen when the substance has been exposed to UV light. 

 

d) Hyperchromic Shift: It is the shift where intensity of absorption maximum decrease. 

When the geometry of a molecule is distorted due to the introduction of group, this type of 

shift may take place. For example, biphenyl absorbs at lower value, as compared to 2-

methyl biphenyl. 

 

1. Write short notes on : 

a) Shielding and deshielding of protons (4) 

Ans. The basic principle of NMR is to apply an external magnetic field called B0 and measure 

the frequency at which the nucleus achieves resonance. 

Electrons orbiting around the nucleus generate a small magnetic field that opposes B0. In this 

case we say that electrons are shielding the nucleus from B0. 
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Shielding: 

The higher the electron density around the nucleus, the higher the opposing magnetic field 

to B0 from the electrons, the greater the shielding. Because the proton experiences lower external 

magnetic field, it needs a lower frequency to achieve resonance, and therefore, the chemical shift 

shifts upfield (lower ppms) . 

 

Deshielding: 

If the electron density around a nucleus decreases, the opposing magnetic field becomes small and 

therefore, the nucleus feels more the external magnetic field B0, and therefore it is said to be 

deshielded. Because the proton experiences higher external magnetic field, it needs a higher 

frequency to achieve resonance, and therefore, the chemical shift shifts downfield (higher ppms). 

 

 

b) Factors affecting vibrational frequency (4) 

Ans. The value of vibrational frequency of a bond calculated by Hooke’s Law is not always 
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equal to their observed value. The force constant is changed with the electronic and steric effects. 

Factors affecting vibrational frequencies and IR Spectroscopy of Hydrocarbons caused by other 

groups present in the surroundings. Following are some important factors affecting. 
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the vibrational frequency of a bond. 

1. Effect of Bond Order 

Bond order affects the position of absorption bands. Higher the bond order larger is the band frequency. 

A C-C triple bond is stronger than a C=C bond, so a C-C triple bond has higher stretching frequency than 

does a C=C bond. 

 

2. Resonance and Inductive Electronic Effects 

A range of frequency for each stretch is usually assigned as the exact position of the absorption band 

depends on other structural features of the molecule, such as electron delocalization, the electronic effect 

of neighboring substituents, and hydrogen bonding. 

 

3. Hydrogen Bonding 

The presence of hydrogen bonding changes the position and shape of an infrared absorption band. 

Frequencies of both stretching as well as bending vibrations are changed because of hydrogen bonding. 

The X-H stretching bands move to lower frequency usually with increased intensity and band widening. 

 

19. Give the principle of electronic spectroscopy. 
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20. Which of the following molecules will show IR spectra and why ? 

H2, HCI, CH4, CO2, H2O 

Ans. HCI, CH4, CO2, H2O these molecules will show IR spectra because these possess change in dipole 

moment when undergo asymmetric stretching. HCl is a polar molecule and CO2, CH4, H2O possess 

dipole moment on absorption of IR radiation. 

21. Tetra methyl silane used as standard compound in recording NMR. 

Ans. TMS is used as standard reference compound in 1H NMR. Chemical shift of protons in different 

compounds are measured relative to standard reference compound TMS. TMS i.e. tetra methyl silane 

used as reference compound in recording 1H NMR.  

TMS contains 12 H atoms which are equivalent , so show intense sharp  signal at low concentrations. 

2.  TMS is chemically inert and miscible with almost all organic  solvents. 

3.  TMS has low boiling point(27° C), so it can be removed from compound     easily after taking the 

NMR spectrum. 

22. What are Auxochrome and Chromophore ? 

Ans. An auxochrome (Greek auxo "to increase" and chrōma: "colour") is a group of atoms attached 

to a chromophore which modifies the ability of that chromophore to absorb light. Examples include 

the hydroxyl group (-OH), the amino group (-NH2), the aldehyde group (-CHO), and the methyl 

mercaptan group (-SMe). 

   Chromophore :  A chromophore is defined as functional group which shows a characterstick 

absorption in UV-visible region and which may or may not  imparts colour to compound. 

https://en.wikipedia.org/wiki/Chromophore
https://en.wikipedia.org/wiki/Absorption_(light)
https://en.wikipedia.org/wiki/Hydroxyl_group
https://en.wikipedia.org/wiki/Amino_group
https://en.wikipedia.org/wiki/Aldehyde
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23. Applications  of  UV-visible spectroscopy. 
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24. Give applications of flouresecnece in medicine. 
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Chapter-5 (Organic Chemistry) 

1. Explain SN1 and SN2 reactions 

Types of nucleophilic Substitution Reactions  

1.  Unimolecularnucleophilic Substitution (SN1) Reactions:  

Such reactions proceed in two steps via formation of a carbocation intermediate and the product 

obtained is a racemic mixture 

For example, the hydrolysis of tertiary halides follow SN1 pathway.  

The initiation step is ionization of substrate which is slow and rate determining step.  

The second step is a rapid reaction between the intermediate carbocation and the nucleophile.  

 

 

 

  

 

 

Factors influence the SN1 reaction 

 Effect of solvent: In SN1 reactions (or E1), the rate determining step is forming the carbocation. It 

doesn’t matter if the nucleophile is stabilized by a protic solvent as the carbocation attracts the 

nucleophile enough to still make it attack (the carbocation has a formal charge while the starting 

substance is a bit polar at most, in general). Thus, it doesn’t matter if the solvent is protic or aprotic 
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(but always polar). 

 Effect of leaving group: SN1 reaction speeds up with a good leaving group. This is because the leaving 

group is involved in the rate-determining step. A good leaving group wants to leave so it breaks the 

C-Leaving Group bond faster. Once the bond breaks, the carbocation is formed and the faster the 

carbocation is formed, the faster the nucleophile can come in and the faster the reaction will be 

completed. 

 Effect of nucleophile:The strength of the nucleophile does not affect the reaction rate of SN1 

because, as stated above, the nucleophile is not involved in the rate-determining step.  

 Substrate Effect:   In SN1 type of reaction proceed formation of carbocation in transition state. 

Hence carbocation stability is more important and increases as we go from primary to secondary to 

tertiary, the rate of reaction for the SN1 goes from primary (slowest) << secondary < tertiary (fastest) 

Bimolecular Nucleophilic Substitution Reactions (SN2 Reaction) 

The SN2 reaction is a nucleophilic substitution reaction where a bond is broken and another is formed 

simultaneously. Two reacting species are involved in the rate determining step of the reaction. The term 

‘SN2’ stands for – Substitution Nucleophilic Bimolecular. This reaction proceeds through a backside attack 

by the nucleophile on the substrate. The nucleophile approaches the given substrate at an angle of 180o to 

the carbon-leaving group bond. The carbon-nucleophile bond forms and carbon-leaving group bond breaks 

simultaneously through a transition state.Now, the leaving group is pushed out of the transition state on the 

opposite side of the carbon-nucleophile bond, forming the required product. It is important to note that 

the product is formed with an inversion of the tetrahedral geometry at the atom in the centre. The SN2 reaction 

mechanism for the nucleophilic substitution of chloroethane with bromine acting as the nucleophile is 

illustrated below. 

 

https://chem.libretexts.org/Textbook_Maps/Organic_Chemistry/Supplemental_Modules_(Organic_Chemistry)/Reactions/Substitution_Reactions/SN2/Leaving_Groups
https://chem.libretexts.org/Textbook_Maps/Organic_Chemistry/Supplemental_Modules_(Organic_Chemistry)/Reactions/Substitution_Reactions/SN2/Nucleophile
https://chem.libretexts.org/Textbook_Maps/Physical_and_Theoretical_Chemistry_Textbook_Maps/Supplemental_Modules_(Physical_and_Theoretical_Chemistry)/Kinetics/Rate_Laws/Reaction_Mechanisms/Rate-Determining_Step
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Properties of SN2 reactions  

• SN2 reactions are  

• Bimolecular with simultaneous bond-making and bond-breaking steps. 

• SN2 reactions do not proceed via an intermediate. 

• SN2 reactions give inversion of stereochemistry at the reaction centre. 

Steric effects are particularly important in SN2 reactions. 

Factors influence the SN2 reaction 

 Effect of solvent :In SN2 reactions (or E2), the nucleophile needs to react with the starting substance 

and this is the rate determining step. If the solvent is polar then it will stabilize the nucleophile so 

much that it basically won’t attack. Thus non polar  solvent  will favor SN2 reaction. 

 Effect of Leaving  group: The better the leaving group the faster the reaction and therefore greater 

reaction rate. 

 Effect of nucleophile : The SN2 tends to proceed with strong nucleophiles; by this, generally means 

negatively charged nucleophiles such as CH3O(-), CN(-), RS(-), N3(-), HO(-), and others. 

 Substrate Effect: SN2 reactions are mainly sensitive to steric factors, since the rate of reaction is 

retarded by steric hindrance (crowding) at the site of reaction. In general, the order of reactivity of 

alkyl halides in SN2 reactions is: methyl > 1° > 2°. The 3° alkyl halides are so crowded that they do 

not generally react by SN2 mechanism. 
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2. What is Markonikov’s Rule? 

Ans. Markovnikovs rule:  

  When an unsymmetrical alkene reacts with a hydrogen halide to give an alkyl halide, the hydrogen adds 

to the carbon of the alkene that has the greater number of hydrogen substituents, and the halogen to the 

carbon of the alkene with the fewer number of hydrogen substituents". 

 

3. What is Anti-Markovnikov rule(Peroxide effect)? 

Anti-Markovnikov addition-It is an addition reaction between an electrophile compound HX and either 

an alkene or alkyne in the presence of peroxide where the hydrogen atom of HX bonds to the carbon atom 

with the least number of hydrogen atoms in the initial alkene double bond or alkyne triple bond and the X 

bonds to the other carbon atom. 

 

4. Discuss Eliminations reactions: 

 An elimination reaction is a type of organic reaction in which two substituents are removed from a 

molecule in either a one or two-step mechanism. The one-step mechanism is known as the E2 reaction, 

and the two-step mechanism is known as the E1 reaction.  Elimination reaction is a type of reaction is 

mainly used to transform saturated compounds (organic compounds which contain single carbon-carbon 
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bonds) to unsaturated compounds (compounds which feature double or triple carbon-carbon bonds).For 

exp. Preparation of alkenes. 

 

Types of Elimination Reactions 

E1 Reactions (Unimolecuar eliminations) 

It is a two-step process of elimination: ionization and deprotonation. Ionization: the carbon-halogen bond 

breaks to give a carbocation intermediate. Deprotonation of the carbocation.E1 typically takes place 

with tertiary alkyl halides, but is possible with some secondary alkyl halides.The reaction rate is 

influenced only by the concentration of the alkyl halide because carbocation formation is the slowest step, 

aka the rate-determining step. Therefore, first-order kinetics apply (unimolecular). 

The reaction usually occurs in the complete absence of a base or the presence of only a weak base (acidic 

conditions and high temperature). 

 

5. Explain Synthesis of common drug molecule. 

SYNTHESIS OF ASPIRIN (acetylsalicylic acid): 

 It is synthesized from salicylic acid and acetyl chloride in the presence of pyridine 

 The reaction involved is electrophilic substitution(Friedal craft acylation) 

https://en.wikipedia.org/wiki/Ionization
https://en.wikipedia.org/wiki/Carbocation
https://en.wikipedia.org/wiki/Deprotonation
https://en.wikipedia.org/wiki/Tertiary_carbon_atom
https://en.wikipedia.org/wiki/Reaction_rate
https://en.wikipedia.org/wiki/Rate-determining_step
https://en.wikipedia.org/wiki/Rate_equation
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 Allow the flask to cool to room temperature. If acetylsalicylic acid does not begin to crystallize out, 

scratch the walls of the flask with a glass rod. Cool the mixture slightly in an ice bath until 

crystallization is completed. The product will appear as a solid mass when crystallization is 

completed. 

 Add 50 mL of water and cool the mixture in an ice bath. Do not add the water until crystal formation 

is complete. 

 Vacuum filter the product using a Buchner funnel. You can use some of the filtrate to rinse the 

Erlenmeyer flask if necessary. 

 Rinse the crystals several times with small portions (5 mL) of cold water and air dry the crystals on 

a Buchner funnel by suction until the crystals appear to be free of solvent. Test this crude product for 

the presence of unreacted salicylic acid using the ferric chloride test. Record the weight of the crude 

solid which probably contains water. 

 Filter the solution through a Buchner funnel to remove any insoluble impurities or polymers that may 

have been formed. Wash the beaker and the funnel with 5 to 10 mL of water. 

 Carefully pour the filtrate with stirring, a small amount at a time, into an ice cold HCl solution (ca 3.5 

mL of conc. HCl in 10 mL of water) in a 150-mL beaker and cool the mixture in an ice bath. Make 

sure that the resulting solution is acidic (blue litmus paper) and that the aspirin has completely 

precipitated out. 

 Cool the solution to room temperature and then in a ice-bath. Collect the product by vacuum filtration 

and rinse out of the flask with a few milliliters of cold petroleum ether. 
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When the product is completely dry, weigh its weight, determine its melting point (lit mp 135 °C) and 

calculate the percentage yield of this recrystallized product. Calculate the % recovery of recrystallized 

material from crude material. 

Chapter-6 (Intermolecular Forces) 

6. Explain different Types of Intermolecular Forces. 

Ans. Intermolecular forces as a group are referred to as van der Waals forces: 

• Dipole-dipole interactions 

• Hydrogen bonding 

• London dispersion forces 

• Ion-Dipole Interactions 
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7. Discuss the critical phenomenon of CO2. 
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8. Derive van der waal equation of state. 

Ans. 
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Chapter-7 (Free Energy Surfaces) 

9. Write a short note on entropy. 

Ans. Entropy 

Entropy is a measure of the disorder of a system. Take your room as an example. Left to itself, your room will 

http://www.shodor.org/UNChem/glossary.html#entropy
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increase in entropy (i.e., get messier) if no work (cleaning up) is done to contain the disorder. Work must be 

done to keep the entropy of the system low. Entropy comes from the second law of thermodynamics, which 

states that all systems tend to reach a state of equilibrium. The significance of entropy is that when a 

spontaneous change occurs in a system, it will always be found that if the total entropy change for everything 

involved is calculated, a positive value will be obtained. Simply, all spontaneous changes in an isolated 

chemical system occur with an increase in entropy. Entropy, like temperature, pressure, and enthalpy, is also 

a state property and is represented in the literature by the symbol "S". Like enthalpy, you can calculate the 

change of S (ΔS). 

Δ S = Sfinal - S initial or Δ S = S (products) - S (reactants) 

10. Derive Nernst equation. 

Ans. Nernst Equation & Equilibrium Constant  

Nernst equation is a general equation that relates the Gibbs free energy and cell potential in 

electrochemistry.  It is very helpful in determining cell potential, equilibrium constant etc. It takes into account 

the values of standard electrode potentials, temperature, activity and the reaction quotient for the calculation 

of cell potential. For any cell reaction, Gibbs free energy can be related to standard electrode potential as: 

ΔG =-nFE 

Where, 

ΔG= Gibbs free energy, 

n = number of electrons transferred in the reaction, 

F = Faradays constant (96,500 C/mol) 

E= cell potential 

Under standard conditions, the above equation can be given as, 

ΔGo =-nFEo 

According to thermodynamics, Gibbs free energy under general conditions can be related to Gibbs free energy 

under the standard condition and the reaction quotient as: 

https://byjus.com/chemistry/equilibrium/
https://byjus.com/chemistry/thermodynamics/
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ΔG=ΔGo + RT lnQ 

Where, 

Q= reaction quotient 

R= universal gas constant 

T= temperature in Kelvin 

Incorporating the value of ΔG and ΔGo, from the first two equations, we get: 

 

Converting natural log to log10, 

The above equation is known as the Nernst equation. Here, it relates the reaction quotient and the cell potential. 

Special cases of Nernst equation:    E =  Eo   − (2.303RT/nF)  log10Q 

At standard temperature, T= 298K: 

E =  Eo   − (0.0592V/n) log10Q 

At standard temperature T = 298 K, the 2.303RTF 

term equals 0.0592 V and Equation  

can be rewritten:  E=Eo −0.0592 Vnlog10Q 

 Under equilibrium condition: As the redox reaction in the cell proceeds, the concentration of reactants 

decreases while the concentration of products increases. This goes on until equilibrium is achieved. At 

equilibrium, ΔG = 0. Hence, cell potential, E = 0. Thus, the Nernst equation can be modified to: 
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Where, 

Keq = equilibrium constant, 

F= faradays constant 

Thus, the above equation gives us a relation between standard electrode potential of the cell in which the 

reaction is taking place and the equilibrium constant. For vibrant video lessons, download Byju’s -The 

Learning App. Also, learn and practice questions related to the Nernst equation and equilibrium constant. 

11. Discuss Dry corrosion. 

Ans. DRY or CHEMICAL CORROSION: This type of corrosion is due to the direct chemical attack of 

metal surfaces by the atmospheric gases such as oxygen, halogen, hydrogen sulphide, sulphur dioxide, 

nitrogen or anhydrous inorganic liquid, etc. The chemical corrosion is defined as the direct chemical attack of 

metals by the atmospheric gases present in the environment. Example: (i) Silver materials undergo chemical 

corrosion by Atmospheric H2S gas . (ii) Iron metal undergo chemical corrosion by HCl gas.  

TYPES OF DRY or CHEMICAL CORROSION: 1. Corrosion by Oxygen or Oxidation corrosion 

2. Corrosion by Hydrogen 3. Liquid Metal Corrosion  

CORROSION BY OXYGEN or OXIDATION CORROSION:  
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12.  Explain WET OR ELECTROCHEMICAL CORROSION 

 Electrochemical corrosion involves:  

 The formation of anodic and cathodic areas or parts in contact with each other 

 ii) Presence of a conducting medium 

 iii) Corrosion of anodic areas only and 

 iv) Formation of corrosion product somewhere between anodic and cathodic areas. This involves flow of 

electron-current between the anodic and cathodic areas.  At anodic area oxidation reaction takes place 

(liberation of free electron), so anodic metal is destroyed by either dissolving or assuming combined state 

(such as oxide, etc.). Hence corrosion always occurs at anodic areas. 
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13. Fig: Mechanism of wet corrosion by hydrogen evolution 



40 | M-
75343 

(S1)-2229 

 

 

14.  

15. Fig: Mechanism of wet corrosion by absorption of oxygen 

16.  
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17. Explain Lewis concept of acids and bases. 

Ans. Lewis Acids and Bases 

In the Brønsted-Lowry definition of acids and bases, a base is defined as a compound that can accept a proton. 

However, how does it accept the proton? 

One feature that Brønsted-Lowry bases have in common with each other is that they have an unshared pair of 

electrons. When a hydronium ion comes wandering by the molecule, sometimes the lone pairs will reach out 

and grab it.  

A Lewis base is a compound that donates an electron pair to another compound (the ammonia in our example). 

A Lewis acid is a compound that accepts an electron pair (the H+ ion in our example). 

18.  Discuss Zeolite process 
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19.  
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