
 

 

M.G.K.V.P (INORGANIC CHEMISTRY) CHAPTER WISE  QUESTION PAPER 

2015-2019. 

1. Chemistry of Elements of  

1st, 2nd and 3rd Transition Series 

One marks questions: 

1. Ti4+ is more stable than Ti3+ why  

2. Why Cu2+ is more stable than Cu+. 

3. AlCl3 Occur in dimer form.  

4. Zn and Cd complexes are colorless. 

5. Which element of the first d-block shows the highest Oxidation State? 

6. Calculate the μeff  for a metal Ion with 3 unpaired electron.    (2019) 

7. Write down the valence shell electronic configuration of Pd and Cu.   (2019) 

Pd (Z) =46,    Cu (Z) =29 

8. Write the value of (n) and (X) in the following reaction:     (2019) 

4KMnO4 + nN2H4 +XH2SO4                         nN2 + 4MnSO4 + 2K2SO4 + 16H2O 

  

 Short questions 

1. What are there d-Block elements? How do d-block elements differ from f-block elements? 

comment on their:         (2019) 

i. size  

ii. Oxidation State 

iii. magnetic properties 

 

2. Give reason: 

i. Why do Zr and Hf display similar properties?  

ii. There is not much difference of atomic size from Cr to Cu. 

iii. First I.E of 5-d elements are higher than those of 3-d and 4-d elements. 

 

3. write short notes on the following: 

i. Binary compound of first transition series. 

ii. Atomic size from Cr to Zn is almost same. 

iii. Relative stability of oxidation states of transition elements. 

 

4. explain the following characteristics of transition elements with reference to Zr/Hf: (2019) 

i. ionic radii 

ii. Oxidation State 

iii. magnetic properties 

iv. spectral properties 



 

 

5. State following; 

a. Cu2+ complexes are colored but Zn2+ complexes are colorless. Give reason  

b. Give the colors of the following aquated ions. 

Ti3+, Co2+, Ni2+ and Cu2+. 

6. Discuss d-block elements. Explain the characteristics of I and II and d-block elements with 

reference to their ionic radii, magnetic behavior and complex formation. 

 

7. Give the electronic configuration of 4d and 5d the transition elements.  

Comment on their size, oxidation states and magnetic properties. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. Oxidation and reduction 

One marks questions: 

1. Calculate the oxidation number of Cr in K2Cr2O7. 

2. What is disproportionation reaction?       (2019) 

3. Write the Nernst equation. 

4. Show whether the following reaction will occur spontaneously or not? 

Sn + Co++                     Sn++ + Co 

E˚ for Sn/Sn++ = +0.14 V and 

          Co/Co++ = +0.28 V. 

 

 Short questions 

1. Using the following data, draw a useful conclusion for each of the followings statements: 

i. Mn is more easily oxidized to the divalent State in basic media then in acidic media 

ii. MnO4
2- is less stable in acidic (A) than in the basic (B) media. 

 

E˚A   Mn   Mn++   Mn3+   MnO2   MnO4
C  

 

E˚B   Mn   Mn(OH)2  Mn(OH)3  MnO2    MnO4
2-

  MnO4
- 

 

 

2. How is redox potential data useful in the extraction? Show whether the following reaction will 

occur or not speedily and spontaneously. 

Sn + Co++                     Sn++ + Co 

E˚ for Sn/Sn++ = +0.14 V and 

Co/Co++ = +0.28 V. 

 

3. What is electrochemical series? Describe its various uses. Predict whether the reaction will occur 

spontaneously or not.         (2019) 

i. Fe + Cu2+                     Fe2+ + Cu 

E˚ for Cu/Cu2+ = -0.34 V and 

          Fe/Fe2+ = +0.28 V. 

ii. Sn + Co++                     Sn++ +  Co       (2019) 

E˚ for Sn/Sn++ = +0.14 V and 

Co/Co++ = +0.28 V. 

1.19 -1.51 -0.95 -2.26 -0.56 

1.55 -0.1 0.2 -0.60 -0.56 

MnO4
- 



 

 

3. Co-ordination compounds 

One marks questions: 

1. Give an example of Hexadentate ligand and indicate donor atoms. 

2. Give an example of tetradentate ligand and indicate its donor atoms.   (2019) 

3. Define chelate with examples.        (2019) 

4. Find out the number of unpaired electrons in an Ion having B.M value 1.73. 

5. What is the hybridization of copper in [Cu (NH3)4] ++ complex ion? 

6. What is the oxidation state of iron in [Fe (H2O) 5NO] ++. 

7. What is the magnetic moment of Co++ ion in square planar complex? 

8. Name the structure of complexes used in that treatment of cancer. 

9. Name the type of isomerism shown by the following pairs of complexes: 

i. [Co (NH3)5Br]SO4          ii. [Co (NH3)5SO4] Br 

10. What is Prussian blue? 

11. How many isomers are possible for [Co (en) 2Cl2] +  

12. Ni2+ ion form square planar complexes 

13. Write down the IUPAC name of the following complexes     (2019) 

i. Pt (NH3)2Cl4          ii. Fe (CO)5 

Short questions 

1. Write down the IUPAC name of the following complexes 

i. [Cu (NH3)4]SO4 

ii. [Ni (CO) 4] 

iii. [Pt (NH3)4] [PtCl4] 

iv. K4 [Fe (CN) 6] 

 

v. [(𝑒𝑛)  𝐶𝑜       𝐶𝑜(𝑒𝑛) ] (SO4)2 

 

2. Calculate E.A.N of the central metal and of the following complexes: 

i. [Pt (NH3)4] [PtCl4] 

ii. [Ni (CN) 4]2- 

iii. Cr (CO) 6          (2019) 

iv. [Co (en) 2Br2]+         (2019) 

v. [Pt (NH3)6]4+          (2019) 

vi. [Co (CO) 3(NO+)]         (2019) 

vii. [Co (NH3)3NO2ClCN] 

viii. Na2 [CrOF4]          (2019) 

 

 

 

2 2 
OH 

NH2 



 

 

3. What is chelate compound? Describe the characteristics of Chelates. Out of the following pairs 

of complexes, which one is more stable? Give reason for your answer. 

i. [Ni (NH3)6]++ And [Ni (en) 3] ++ 

ii. [Cd (en) 2]++ And   [Cd (trine) 2] ++   

(en)=ethylene diamine; trien= triethylene tetramine. 

 

4. Describe Werner’s coordination theory. Discuss the structure and magnetic behavior of the 

following complexes:         (2019) 

K3 [Fe (CN) 6] and [Cu (NH3)4]SO4 

 

5. Describe the Werner’s theory of complex compounds and its experimental verification. 

 

6. Explain valence bond theory with suitable examples. What are its merits and demerits? Why is 

K3 [Fe (CN) 6] diamagnetic and [Fe (H2O) 6] Cl2 paramagnetic. 

 

7. Discuss the valence bond theory. What are its demerits? With suitable examples differentiate 

between inner orbital and outer orbital complexes. 

 

8. [Fe (CN) 6]3- is para magnetic whereas [Fe (CN) 6]4- is diamagnetic, why? 

 

9. Complex compound with the Empirical formula Co(NH3)5BrSO4 exist in two isomeric forms, A 

and B. form (A) give a precipitate with AgNO3 solution. Form (B) gives no precipitate with AgNO3 

but gives a white precipitate with aqueous solution of BaCl2. Write down the structural formula 

of both forms. What are this isomers called? 

 

10. What are the structural isomerism of co-ordination compounds? Write short notes on types of 

structural isomers.         (2019) 

 

  



 

 

4. Chemistry of lanthanide elements 

One marks questions: 

1. What are the causes of lanthanide contraction? 

2. La3+ salt are colorless why?        (2019) 

3. What are the reasons of lanthanide contraction? 

4. Described the color of lanthanide ions. 

 Short questions: 

1. What are lanthanides and why are they called f-block elements? Describe the modern method 

of separation of lanthanide element from each other. Discuss their electronic configuration, 

magnetic properties and Oxidation States. 

 

2. What is lanthanide contraction? Describe the physical and chemical properties of lanthanides. 

 

3. Write short notes on the following: 

i. Magnetic properties of lanthanide 

ii. Lanthanide contraction        (2019) 

iii. Ferric ammonium sulphate 

iv. Inner transition elements        (2019) 

v. Extraction of Lanthanide       (2019) 

 

4. What are inner transition elements? Why these elements are called rare Earth elements? Give 

the electronic configuration, color and complex compound and various methods for the 

extraction of lanthanide. 

 

 

  



 

 

5. Chemistry of Actinides 

 

One marks questions: 

1. What are transuranic elements? 

2. Why actinides have greater tendency to form complexes than lanthanides?  (2019) 

 Short questions 

1. How many actinides are found in nature? Which isotope of uranium is used for the atomic 

energy? What is the use of D2O (heavy water).      (2019) 

 

2. What are the principal sources of uranium? How is the metal extracted? Describe the uses of 

uranium and its compounds? Give some examples in each of the oxidation state of uranium. 

 

3. Describe the method of separation of Np and Pu from Uranium in details. 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

6. Acid and bases 

One marks question 

1. Which is stronger Lewis acid, BCl3 or BF3? Explain.     (2019) 

2. Acidity of BCl3 is more than BF3 why? 

3. Indicate the conjugated acid and base pair in the following: 

H2O + H2O               H3O+ + OH-. 

 

 Short question 

1. Explain the drawbacks of Lewis acid-base concept. Arrange the following in the order of their 

increasing strength:         (2019) 

HBr, HCl, HClO4, HNO3, H2SO4. 

 

2. Discuss with suitable example the concept of Lewis acid and bases. 

 

 

  



 

 

7. Non-Aqueous Solvents 

One marks question 

1. Complete the following reaction 

KBr + SOCl2                  

CuI + Na       

C6H6 + SO3 

HgI2 + KI 

2. Why sodium dissolved in liquid NH3 forms blue solution? Explain its nature.  

 

Short questions 

1. Discuss the chemistry of liquid ammonia as a solvent.     (2019) 

 

2. Give the equation autoionisation of liquid ammonia and liquid SO2. What are these places 

characteristics of acid and bases in these? Discuss the different types of reactions in liquid SO2 

and compare them with reaction in liquid SO2. 

 

3. Describe the characteristics of a good solvent. Explain advantages and disadvantages of liquid 

SO2.  

Show the following reaction in liquid SO2.  

i. Acid base 

ii. Precipitation 

iii. Complex formation 

 

4. What are the important characteristics of universal solvents? Justify that liquid SO2 is a good non 

aqueous solvent. Explain the following reaction in liquid SO2.  

i. Acid base 

ii. Neutralization complex 

iii. Formation precipitation 

 

 

 

 

 

 

SO2 (l) 

SO2 (l) 

SO2 (l) 

SO2 (l) 



 

 

M.G.K.V.P (ORGANIC CHEMISTRY) CHAPTER WISE  QUESTION PAPER 

2015-2019. 

1. Electromagnetic spectrum and Absorption spectrum 

One marks questions: 

1. Explain Lamberts Beer’s law. 

2. Write a short notes on Chromophore. 

3. What is Bathochromic shift? How can this be achieved? 

4. Define Hypsochromic shift. How can this be achieved? 

5. Define Auxochrome.         (2019) 

6. Write down the equation for Hook’s law. Explain the significance of the various symbols 

involved in the equation. 

7. What is Hooke’s law?         (2019) 

 Short questions  

1. Explain the term Bathochromic, Hypsochromic, Hypochromic and Hyperchromic shift with 

suitable example.         (2019) 

2. Explain the UV-Visible spectra of conjugated dienes.     (2019) 

3. Explain what do you mean by Chromophore and Auxochrome? How do Auxochrome affect the 

position of Chromophore? Give suitable example to illustrate your answer. 

4. Explain Lambert-Beer’s law and Hook’s law. 

5. What are molecular vibration? Discuss the different types of molecular vibrations giving suitable 

examples. 

6. Describe briefly the factor affecting the IR absorption. 

7. Describe the experimental technique of IR spectroscopy. 

8. Explain IR spectra of ethyl-methyl ketone and cyclohexane. 

9. What is fingerprint region? Explain its applications.     (2019) 

10. Discuss the principle of IR spectroscopy. How will you distinguish between the following pairs of 

compounds on the basis of IR spectroscopy? 

 

i. Ethyl alcohol and Diethyl ether 

ii. Acetic acid and Ethyl acetate 

iii. CH3COCH3 and CH3CH2OH    or    (Acetone and Ethanol) 

iv. CH3CH2CH2NH2 and (CH3)3N 

v. CH3COOH and CH3OH   or     (Acetic acid and Methanol) 

 

11. Why following ketone have different vibrational frequencies?    (2019) 

 



 

 

2. ALCOHOL 

One marks questions: 

1. Write the structure and IUPAC name of picric acid. 

2. Boiling points of alcohols are higher than those of alkanes of similar molecular weight. Explain. 

3. write the increasing order of acidic properties of the following alcohols: 

R2CH-OH, RCH2OH, R3C-OH, CH3OH 

4. Justify the formation of unexpected Butene-2 from butanol-1 on dehydration. 

5. Write the structure of glycerin.        (2019) 

6. Glycerol is of high viscous why? 

7. Why is glycerol more viscous than water? 

8. Why the reaction of monosodium glycolate is lower than glycol with sodium. 

 

 Short question 

1. What do you understand by the term primary, secondary and tertiary alcohols? 

2. Why lower alcohols are soluble in water? Explain. 

3. Although the molecular weight of ethyl alcohol and dimethyl ether are same but the boiling 

point of ethyl alcohol is 78˚C and that of dimethyl ether is -24˚C, why?   (2019) 

4. What is trihydric alcohol? What happens when it react with nitric acid? 

5. What happen when glycerol react with HI (hydrogen iodide). 

6. Discuss oxidative cleavage of vicinal glycols with Pb (OOCCH3)4 and HIO4. 

7. convert glycerol into the following compounds: 

i. Formic acid 

ii. Allyl alcohol  

iii. Acroline 

iv. Iso-Propyl Iodide  

v. Trinitroglycerin  (TNG) 

8. Write the dehydration mechanism of alcohol. 

9. Discuss the mechanism of the Pinacol-Pinacolone rearrangement.   (2019) 

10. complete the following reactions 

 

 

 

 

 

 



 

 

3. PHENOLS 

One marks questions:  

1. Write the structural formula of Resorcinol, o-cresol, catechol and Pyrogallol. 

2. P-Nitrophenol is more acidic than that of phenol but less acidic than p-cresol, why? 

3. Phenol is acidic in nature, why? 

4. Why phenoxide ion is stable?        (2019) 

5. What is the product of Lederer-Manase reaction?     (2019) 

6. What are aromatic hydroxy compounds? 

 Short questions 

1. Why phenols are acidic? Explain. 

2. How will you prepare the following from phenol? Give mechanism. 

i. Bakelite  

ii. Salicylic acid 

3. Name the reagents and reaction condition for the preparation of the following from phenol. 

i. Salicylic acid 

ii. Paracetamol 

 

4. Discuss the mechanism of the following reaction: 

i. Riemar-Tiemann reaction. 

ii. Claisen rearrangement 

iii. Hauben-Hoesch reaction. 

iv. Fries rearrangement 

v. Gattermann synthesis. 

 

5. Explain the following reactions related to phenol- 

i. Riemar-Tiemann reaction.       (2019) 

ii. Claisen rearrangement        (2019) 

iii. Kolbe-Schmidt reaction 

iv. Nitration 

v. Claisen rearrangement 

vi. Hauben-Hoesch reaction.       (2019) 

vii. Fries rearrangement        (2019) 

 

 

 

 

 

 



 

 

4. ETHERS AND EPOXIDES 

One marks questions 

1. Why the boiling point of ether is more than corresponding molecular weight alkanes but less 

than alcohols? 

2. Predict the product of the following reaction and give reason for your answer. 

 
3. Write the product of the following reaction 

 
4.  Complete the following reaction:  

              

Short questions  

1. Write Williamson ether synthesis. 

2. What are the ether compounds? describe the cleavage of ether: 

i. With halogen acids 

ii. With sulphuric acid 

 

3. Illustrate the estimate of alkoxy group by Ziesel method.    (2019) 

4. What are the other compounds? Describe two method for the preparation of ether. 

5. Describe the cleavage of ether by acid. 

6. Describe the cleavage of ether by base. 

7. What are epoxides? How are epoxides named? Describe the important reaction of ethylene 

oxide. 

8. What are epoxy compounds? Describe methods for the preparation of ethylene oxide. 

9. Describe the cleavage of epoxy compounds by base. 

10. Explain the ring opening of epoxide by Grignard and organolithium reagents.  (2019) 

 

 

 

 

 

 



 

 

5. ALDEHYDE AND KETONE 

One marks questions 

1. In aldehyde and ketones, which is more reactive towards nucleophilic addition reactions and 

why? 

2. Write the reagent of following reaction:        (2019) 

 
3. Which reaction of carbonyl compound takes place in the presence of α-hydrogen and which one 

in the absence of α-hydrogen.        (2019) 

4. Aldehydes generally do not form stable hydrate but chloral normally exist as chloral hydrate, 

explain. 

5. Explain why dialkyl cadmium is considered better reagent than Grignard for preparation of 

ketone from an acid chloride. 

6. Give an example of Cannizaro’s reaction. 

7. Predict the product of the following reaction 

HCHO + HCHO  

 Short questions 

1. How the aldehydes are prepared by the following: 

i.Gattermann-aldehyde synthesis            ii. Using dithians 

 

2. Describe the following reactions: 

i. Perkin reaction  

ii. Wittig reaction 

iii. Wolf-Kishner reduction 

iv. Reaction of Aldehyde with Grignard reagent 

v. Synthesis of Ketone with 1,3 dithians 

vi. Aldol Condensation 

  

3. Explain the mechanism of the following reactions: 

a. Perkin reaction         (2019) 

b. Wittig reaction         (2019) 

c. Baeyer villiger Oxidation       (2019) 

d. Cannizaro reaction         (2019) 

e. Aldol Condensation 

f. Benzoin Condensation  

g. Reaction of ketone with Grignard reagent 

 

 

 

 

NaOH 



 

 

6. CARBOXYLIC ACID AND 

DERIVATIVES OF CARBOXYLIC ACID 

One marks question  

1. Explain why formic acid is stronger than Acetic Acid, 

2.  Arrange the following in decreasing acidity      (2019) 

i.H3C-C-O-H ii.HCOOH iii.Cl-CH2-COOH     

3.  Write the product of the following reaction:      (2019) 

R—COOH 

4. Arrange α, β, ϒ chlorobutyric acids in increasing order of acidic strength. 

5. Among R-COCl and R-Cl, which one are more reactive towards nucleophilic substitution reaction. 

6. Explain the orientation effect of –COOH group on benzene ring. 

7. What is trans-Esterification? 

 Short questions 

1. Write one reaction for the synthesis of following compounds.    (2019) 

i. Halo acids  

ii. Hydroxy acids 

iii. Citric acids  

iv. Unsaturated monocarboxylic acid 

v. Unsaturated dicarboxylic acid. 

 

2.  Complete the following reaction and write their mechanism.    (2019) 

i.H3C—CH2—COOH   

ii.R—COOAg  

3. Discuss the mechanism of the following reactions: 

i. Hell-Volhard Zelinsky Reaction (HVZ)  

ii. Decarboxylation Reaction 

iii. Esterification reaction 

iv. Hoffmann Bromamide  

v. Grignard synthesis of carboxylic acid 

vi. Curtius rearrangement  

 

Write short note on the following  

i. Reduction reaction of carboxylic acid 

ii. Esterification 

iii. Discuss the effect of substituents on acidity of carboxylic acids of monocarboxylic acid. 

4. Why m-hydroxy benzoic acid is stronger than p-hydroxy benzoic acid? 

 

O 

i. SOCl2 

 

 

ii. CH2NH2 

 

 

 

Br2 

 

 

      P 

 

 

 

Br2 

 

 

CCl4 

 

 

 



 

 

7. ORGANIC COMPOUNDS OF NITROGEN 

One marks questions  

1. Structure (I) is more basic than structure (II), why?     (2019) 

                    

 

2. Why aniline is weaker base than benzyl amine? 

3. Why nitro methane is soluble in NaOH? 

4. Arrange the following in decreasing order of basicity. 

 

     

5. Complete the following reaction 

i. CH3NO2 

ii. CH3NO2 

6. Which of the following will be most easily diazotized. 

P-nitro aniline,         aniline   ,          p-chloro aniline 

7. Which one is more basic than ammonia and aniline and why? 

8. How will you obtain Picryl chloride and Picramide from Picric acid? 

9. What is diazotization reaction? 

 Short questions: 

1. How will you separate a mixture of primary, secondary and tertiary amines? 

2. How can you get benzoic acid and benzyl amine from benzene diazonium chloride? 

3. Give the laboratory preparation of diazonium salts. how can they be used for prepare the 

following: 

i. Fluorobenzene   ii. p-hydroxy azobenzene 

4. Give reduction products of nitrobenzene under these conditions: 

i. Neutral 

ii. Acidic 

iii. Alkaline  

5. Will you distinguish among1˚, 2˚, 3 ˚ nitro alkanes by the reaction of HNO2? 

 

(I) H3C—NH2                  

 

; H3C—NH2;      NH3                

 

Zn/NH4Cl 

 

 

Zn/NH4Cl 

 

 

(II) 



 

 

6. Write short note on the followings: 

i. Gabriel-phthalimide reaction        (2019) 

ii. Hofmann Bromamide reaction        (2019) 

iii. Electrophilic substitution reaction of Aryl amines.     (2019) 

iv. Azo coupling          (2019) 

v. Diazotization 

vi. Picric acid 

vii. Gabriel synthesis 

viii. Schmidt reaction 

ix. Cope elimination 

x. Basicity of aromatic amine Vs aliphatic amine. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

M.G.K.V.P (PHYSICAL CHEMISTRY) CHAPTER WISE  QUESTION PAPER 

2015-2019. 

1. Thermodynamics-I 

One marks questions: 

1. Define state function and give its two examples. 

2. Define the thermodynamic function. 

3. Differentiate between intensive and extensive properties. 

4. Define extensive and intensive properties. 

5. Define internal energy. 

6. What is enthalpy? 

7. State the first law of thermodynamics. 

8. Write the mathematical statement of first law of thermodynamics. 

9. Define heat capacity write down the relation between heat capacity at constant volume and 

heat capacity at constant pressure. 

10. Why the value of CP is greater than CV. 

11. Define inversion temperature. 

 Short questions:  

1. State the first law of thermodynamics. How it is mathematically formulated? Write the 

limitations of this law.         (2019) 

2. Derive CP and CV. 

3. Define CP and CV. derive relation between them. 

 

4. State the first law of thermodynamics. show that 

(i) for constant volume process (dQ=dE) 

(ii) for constant pressure process (dQ=dH) 

 

5. explain the following terms:        (2019) 

(i) joule Thomson effect 

(ii) inversion temperature  

 

6. What is Joule Thomson effect? Prove that μJ.T = 0 for an ideal gas. 

7. What do you mean by Joule Thomson effect? Derive an expression for is Joule Thomson 

coefficient by using Van der Waals equations. 

8. State and explain first law of thermodynamics.  

                 Show that 

                 
𝑇1

𝑇2
 = (

𝑉2

𝑉1
) 

9. Adiabatic expansion of an ideal gas show that: 

PVϒ = constant          (2019) 

ϒ-1 



 

 

2. Thermochemistry 

 One marks question: 

1. Define enthalpy of neutralization. 

2. What is the thermodynamic basis of Hess’s law? 

 Short questions 

1. Explain the term ‘heat of reaction’.       (2019) 

2. State and explain ‘Hess's law of constant heat summation’.    (2019) 

3. What is Hess's law? Give its applications. 

4. What is Hess's law? Calculate the enthalpy of formation of sucrose if enthalpy of combustion of 

carbon, hydrogen and sucrose respectively are -393.5, -285.8 and 5644.2 KJ/mole at 25˚C. 

5. Derive Kirchhoff’s equation. 

6. Define enthalpy of reaction. Derive the expression for the variation of the enthalpy of reaction 

with temperature. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3. Thermodynamics-II 

One marks question  

1. Calculate maximum efficiency of steam engine operating between 110˚C and 25˚C temperature. 

2. Give the definition of entropy and its physical significance. 

3. Define thermodynamical equilibrium.       (2019) 

4. Mention the thermodynamic condition for the feasibility of a process.   (2019) 

5. show that for an equilibrium process       (2019) 

(dG)T, P = 0 

6. Write Gibbs-Helmholtz equation and give its application.    (2019) 

7. Explain residual entropy.        (2019) 

 Short questions 

1. What are the limitation of the first law of thermodynamics? How are these overcome by second 

law of thermodynamics? 

2. What is the efficiency of heat engine? Describe the working of Carnot engine. 

3. Define entropy and mention its physical significance.     (2019) 

4. What is entropy change? Describe the entropy change in isothermal expansion of an ideal gas. 

5. calculate the entropy change (ΔS)  in the following process:    (2019) 

 

Benzene (l)  Benzene (g) 

(1 mol, 1atm, 80˚C)  (1mol, 0.1 atm, 80˚C) 

Give: enthalpy of vaporization, ΔH=7.364 K cal mol-1. 

 

6. Define Gibb’s free energy and show that:      (2019) 

- (dG) T, P = dW useful 

 

7. using the first and second law of thermodynamics, show that: 

(dG=VdP – SdT) 

 

8. derive the following equations: 

ΔG = ΔH + T [
𝜕(ΔG)

𝜕𝑇
]    , at constant pressure 

ΔA = ΔU + T [
𝜕(ΔA)

𝜕𝑇
]    , at constant volume 

 

Explain it’s important and discuss briefly Nernst Heat theorem. 

 

 

 

 

 

P 

V 



 

 

4. Chemical Equilibrium 

One marks questions: 

1. What is the general relation between KP and KC. under what condition KP = KC. 

2. On the basis of leach Le-Chateliers principle, explain the effect of pressure on the boiling point 

of a liquid. 

3. according to Le-Chateliers principle discuss the effect of temperature and pressure on the 

following reaction 

 

N2 + O2  2NO   ,    ΔH=+180.75 

 

4. Write clausius-clapeyron equation. 

 Short questions  

1. derive: 

ΔG˚ = -RTlnKp 

2. Derive Van’t Hoff equation  
𝑑(𝑙𝑛𝐾𝑃)

𝑑𝑇
 = 

ΔH˚

𝑅𝑇2
  for temperature dependence of equilibrium 

constant. What is the difference between ΔH and ΔH˚? 

3. according to Le-Chateliers principle discuss the effect of temperature and pressure on the 

following reaction 

i. N2 + 3H2  2NH3 

ii. N2 + O2  2NO, ΔH=+180.75 

4. derive the Clausius-Clapeyron equation of the following equilibria 

i. Solid and liquid 

ii. Liquid and vapour 

 

5. derive clausius-clapeyron equation and show that integrated form can be written as: 

 

    log 
𝑃2

𝑃1
 = 

ΔH
2.303𝑅

 (
𝑇2−𝑇1

𝑇1 𝑇2
) 

 

 

 

 

 

 

 

 



 

 

5. Phase Equilibrium 

One marks question: 

1. Write down the Gibb’s phase rule and name the terms involved in it. 

2. calculate the number of phases, components and degree of freedom in the following system 

 

3. Define eutectic point. 

4. Define triple point for one component system. 

 Short questions: 

1. Define the phase component and degree of freedom. 

2. What is degree of freedom? Draw the phase diagram of sulphur system and explain its triple 

point. 

3. Draw the phase diagram of water system. 

4. Draw phase diagram of CO2 and explain it.      (2019) 

5. Discuss the phase diagram of sulphur system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

6. Nernst distribution law 

 

One marks question 

1. What is nest distribution law? 

2. Write down the condition of applicability of Nernst distribution law. 

 Short questions: 

1. State and explain the Nernst distribution law. Derive the law thermodynamically. 

2. Derive thermodynamically the Nernst distribution law and write its applications.  (2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

7. Solutions 

 

One marks question  

1. What is raoult’s law? 

2. Explain azeotropic mixture. 

3. What is Henry law? What are the limitation of this law? 

 Short questions 

1. Explain raoult’s law. Prove that raoult’s law follows a special case of Henry’s law. 

2. What is Henry’s law? What are the limitations of this law? 

3. describe the following terms: 

 i. Henry’s law 

ii. Critical solution temperature 

iii. Azeotropic mixture. 

 

4. What are upper and lower critical solution temperature explain with examples.  (2019) 

5. What do you mean by an ideal solution?      (2019) 

Show that for an ideal solution: 

ΔH mix = 0 and   (ii) ΔV mix = 0. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

8. Electrochemistry I 

 

 

One marks question:  

1. Define molar conductance with example. 

2. Explain that equivalent conductance increases with dilution. 

3. Prove that sum of the transport numbers of ions of an electrolyte is always unity. 

4. Write the Debye-Huckel Onsager’s equation for strong electrolytes and explain the meaning of 

the terms involved in it.         (2019) 

Short question: 

1. Explain the terms: 

Molar conductance, specific conductance and equivalent conductance. Describe the relation              

between equivalent conductance and specific conductance. 

2. Explain the terms molar conductivity, specific conductivity and equivalent conductivity. How 

they are inter related? 

3. Discuss Ostwald’s dilution law and mention its uses and limitations.   (2019) 

4. What is Kohlrausch law? How this law is used to determine equivalent conductance of a weak 

electrolyte at infinite dilution? 

5. Discuss qualitatively Debye-Huckel Onsager’s theory of conductance of strong electrolytes. 

6. What is transport number? Describe the Hittorf’s method for determination of transport 

number. 

7. What do you understand by equivalent conductance or at infinite dilution? show that. (2019) 

𝜆𝑎

𝜆𝑐
 = 

𝑛𝑎

𝑛𝑐
 

8. Derive relationship between ionic conductance and ionic mobility. 

 

9. write a short notes on: 

i. Ostwald dilution law 

ii. conductometric titration 

10. What do you mean by Hittorf’s number of an Ion? Describe moving boundary method for its 

determination.          (2019) 

11. What is cell constant? How is it experimentally determined? 

 

 

 

 



 

 

9. Electrochemistry II 

 

One marks question: 

1. What is standard electrode potential? Write down its value for hydrogen electrode. 

2. What are reversible electrodes? Give their classification.     (2019) 

3. What is liquid junction potential? How is it eliminated?     (2019) 

4. Calculate the pH of 0.001 M NaOH solution at 25˚C. 

5. Calculate the pH and pOH of 0.01 N HCl solution. 

6. show that 

pH + pOH = pKw          (2019) 

7. Explain the desilverization of lead.       (2019) 

 Short question: 

1. What are the reversible and irreversible cells? Explain each of them with suitable examples. 

2. Write note on different types of reversible electrodes. 

3. What is difference electrodes? Describe the calomel reference electrode. 

4. Derive Nernst equation for measuring the EMF of a cell. calculate the standard EMF of a cell 

which involves the following reaction 

Zn + 2Ag+  Zn2+ + 2Ag 

Given that E˚Zn, Zn2+ = 0.76 volt and 

                    E˚Ag, Ag+ = -0.80 volt 

 

5. What is concentration cell? Derive the expression for EMF of concentration cell without 

transference. 

6. write short notes on the following: 

i. concentration cell 

ii. reference electrode 

7. Deduce expression for the EMF of following concentration cell:    (2019) 

Pt, H2 (g) I NaOH (C) II HCl (C) I H2 (g), Pt 

8. What are concentration cells with and without transport? Explain with examples. (2019) 

9. Define pH of a solution. How it is determined by using quinhydrone electrode method? 

10. Define the buffer solution. Explain the mechanism of buffer action. 

11. Define Henderson-Hazel equation for the calculation of pH of an acidic buffer solution. 

12. What do you mean by buffer capacity? Derive Henderson-hazel’s equation. 

 

 

 

 


