
 

 

M.G.K.V.P 2015-2019 CHAPTERWISE QUSTION PAPER B.Sc 1ST YR. 

(INORGANIC CHEMISTRY) 

 

1. Atomic Structure: 

One Marks Questions: 

1. Write the difference between orbit and orbital.      (2019) 

2. Give the name and atomic number of the element whose last electron has n=5, l=0, m=0 and 

s=+1/2?           (2019) 

3. What are n, l and m values for 2px
1 electron? 

4. Write the values of n, l and m for 3S electron. 

5. Write the electronic configuration of Cr (Z=24) and Cu (Z=29). 

6. Which of the following orbitals are not possible and why? 

7. 1s, 1p, 2s, 2p, 2d, 3d and 3p. 

8. What are the quantum numbers of highest energy electron of (Na) sodium? 

9. Which orbital is lower in energy 4s or 3d? 

10. How many notes are present in 4p orbital? 

11. Write the quantum numbers for 3pz orbital. 

 

Short question 

1. Derive de Broglie equation. How was dual nature of moving electrons experimentally verified? 

2. Write short notes on the Heisenberg’s uncertainty principle. 

3. What is Heisenberg uncertainty principle? 

4. What do you understand by orbital? Draw the shapes and orientations of various orbitals. 

5. What do you understand by the wave mechanical concept of an atom? Describe the 

Schröndinger wave equation.       (2019) 

6. Drive Schrödinger wave equation. 

7. What is the physical significance of Ψ and Ψ2? 

8. Explain the significance of Ψ and Ψ2. 

9. Write all the quantum numbers for the 19th electron of (20Ca) calcium. 

10. What is the significance of radial and angular wave functions? 

11. What are radial and angular wave functions? What information do we get from these wave 

function? 

12. Write short notes on Aufbau principle. 

13. 4s orbital is lower in energy than 3d orbital why? 

14. What is Pauli’s exclusion principle? 

15. State the Aufbau principle briefly. 

  



 

 

2. Periodic Properties: 

One Marks Questions: 

1. Which one of the following has least Ionic radius? 

O2-, F-, Na+ and Mg2+.        (2019) 

2. Arrange the following in order of increasing ionic size. 

Mg2+, Li+, Ca2+, Cl- and O2-. 

3. Ionization energy of bromine (Br) is greater than boron (B) why?   (2019) 

4. The second ionization energy of sodium (Na) is very high as compared as to its first ionization 

energy, why? 

5. Arrange of the following in order of increasing first ionization potential. 

Be, B, N, O, F. 

6. Electron affinity of fluorine (F) is less than chlorine (Cl), why? 

7. Which one of the following has highest value of electron affinity? 

Cl2, F2, Br2, I2. 

8. Arrange the following in their increasing order of electronegativity. 

(N, O and F). 

9. How many unpaired electron are present in Cr3+ and Cu2+. 

 

Short questions: 

1. Write short notes on ionic radii and atomic radii. 

2. Ionization potential of nitrogen (N) is greater than that of oxygen (O) explain. 

3. Write short notes on Ionization potential.     (2019) 

4. What is ionization potential? How does it vary in a group and along a period? 

5. Why the first ionization energy of nitrogen (N) is lower than the second ionization energy of 

oxygen (O)? Explain it. 

6. Write down the difference between ionization energy and ionization potential. 

7. Electron affinity of chlorine (Cl) is more than fluorine (F), why? 

8. What is electronegativity? Briefly explain the method of electronegativity measurement on the 

basis of Pauling scale of electronegativity. 

9. Calculate the electronegativity of lead (Pb) atom “Allred Rochow” method. (Covalent radii of 

Pb=53 Å). 

10. What is electronegativity? How will you determine the ionic percentage in a bond by it? If the 

electronegativity of hydrogen (H) and chlorine (Cl) is 1 and 4 respectively, then calculate the 

ionic percentage of H-F Bond.        (2019) 

11. What is effective nuclear charge? How does it affect the atomic size in periodic table? 

12. Calculate the effective nuclear charge for the outermost electron of sodium (Na) and chlorine 

(Cl) atoms.  

13. Define the following and explain their trends in a period and in group: 

 Electron affinity 

 Electronegativity 

 Atomic radius 

 Ionization potential  



 

 

3. Chemical Bonding: 

One Marks Questions: 

1. BF3 and NF3 both the compound are covalent but BF3 is non polar and NF3 is polar, why? 

2. Bond angle of NH3 is more than that of H2O, why?  

3. Which among the two H2O and H2S has low bond angle, why? 

4. Predict the shape of ClF3 using VSEPR theory. 

5. Give the structure of ClF3.         (2019) 

6. Which has highest bond order between O2 and O2
+. 

7. Calculate the bond order of O2
-. 

8. Which among the following has maximum Bond length: 

O2, O2- and O2++? 

9. Arrange the following ions in order of their stability. Give reason for doing so 

O2
+, O2

- and O2
++ and O2

--. 

 

Short question 

1. Give a brief account for VSEPR theory. With the help of this theory explain the shape of the 

following molecule. 

NH3, SF4, ClF3. 

2. Using VSEPR theory postulates explain the structure of the following: 

H20, SF4, XeF2. 

3. With the help of VSEPR theory postulates write the structure, shape and hybridization of the 

following 

H3O+, NH3, ClF3, ICl2- . 

4. CH4, NH3 and H20 Have tetrahedral geometry yet their bond angles are different, why? 

5. What are the postulates of VSEPR Concept with the help of their Concept explain the shape of 

the following: 

H20, H30+, ICl2- and ClF3. 

6. With the help of VSEPR theory explain the shape of XeF2, SF4 and ICl2-.   (2019) 

7. Explain the formation of N2 and O2 molecule using molecular orbital theory. 

8. Draw the molecular orbital energy level diagram for the following molecule: 

F2, CO, NO, N2. 

9. Discuss the M.O theory of chemical bonding describe the M.O configuration of B2 and N2 

molecules. 

10. Draw the molecular orbital energy level diagram of O2 and N2.    (2019) 

11. What do you understand by hybridization explain with examples. 

 

 

  



 

 

4. Ionic Solids 

One Marks Questions: 

1. How many types of crystals are found? Draw the structure of NaCl crystal.  (2019) 

2. Write the decreasing order of solubility in non-polar solvent of  

3. LiI, LiCl, LiBr and LiF. 

4. Which point defect may lower the density of an ionic crystal? 

5. Why the melting point of MgO is high? 

6. Why the density of solid water is less than that of liquid water? 

7. Explain why H2O is liquid and H2S is a gas at room temperature.    (2019) 

8. AgI is covalent while NaI is ionic, explain. 

9. Why AlCl3 is covalent but NaCl is ionic? 

10. On the basis of Fajan’s rule, which of the following pair’s compound is more covalent? 

i.CuO or CuS        ii.AgCl or NaCl. 

11. Which one is more covalent among NaCl and KCl and why?    (2019) 

12. Explain why H2O is liquid while H2S is a gas at room temperature. 

 

Short question 

 

1. What is radius ratio rule? How it is used to derive the structure of ionic compounds? Explain the 

structure of sodium chloride (NaCl) on this basis. 

2. What is radius ratio rule how? Can we predict the shape of ionic crystal with its help? Explain 

with example. 

3. What is lattice energy? How does the solubility of an ionic solid depend upon lattice energy? 

4. What is lattice energy of ionic solids? Give their importance. 

5. What are crystal defects? Describe various types of Crystal defects and their effect giving 

examples.           (2019) 

6. What is metallic Bond? Explain the nature of metallic Bond on the basis of following: 

7. Electron sea model 

8. The band model (M.O approach). 

9. Write short notes on the following: 

o Crystal defect 

o Schottky and frenkel defect 

o Semiconductor 

o Boron Haber cycle  

o Solvation energy and solubility of ionic solid  

o Hydrogen bond 

o Wander was force 

 

 

 



 

 

5. s-Block Elements: 

One Marks Questions: 

1. Write the decreasing order of solubility in non-polar solvent of the following 

LiI, LiCl, LiBr, LiF. 

2. Which metal is present in chlorophyll? 

3. What is amalgam? 

4. Lithium is the strongest reducing agent in the group and why? 

5. How does the oxidizing character vary in the periodic table? 

6. Explain diagonal relationship giving suitable example. `    (2019) 

 

Short question 

 

1. What is meant by diagonal relationship? Discuss the general trends in the group 1 metals with 

respect to their melting point, density, ionization potential and chemical reactivity. 

2. Explain physical and chemical properties of 1st A group elements. 

3. What are alkaline earth metals? Give briefly their physical and chemical properties. 

4. Write short notes on the following: 

o Diagonal relationship between Li and Mg 

o Role of Na+ and K+ in biological system  

o Solvation energy          (2019) 

o Role of calcium ion (Ca2+) in biological system  

o Role of K+ and Mg2+ in biological system  

o Role of alkaline earth metal in bio synthesis      (2019) 

o Preparation and properties of organolithium compound 

5. Explain the following giving reasons: 

6. Sodium is a soft metal 

7. Sodium metal is generally kept in kerosene oil  

8. Alkali metals are strong reducing agents  

9. Be2+ has much stronger tendency to form complex than Mg2+ 

10. Why Lithium (Li) has diagonal relationship with magnesium (Mg) 

11. Why do alkali metals give blue solution with liquid ammonia? 

12. Define diagonal relationship and explain Lithium (Li) and magnesium (Mg) diagonal relationship.  

13. Define diagonal relationship. explain the diagonal relationship between beryllium (Be) and 

aluminum (Al).          (2019) 

 

 

 

 

 

 



 

 

6. p-Block Elements: 

One Marks Questions: 

1. Which one of the following has highest value of electron affinity: 

Cl2,F2,Br2,I2. 

2. Write the structural formula of Caro’s acid. 

3. Which one of the following is metaboric acid: 

H3PO3, HBO2, H2B4O7, H6B4O9. 

4. CCl4 is very stable but SiCl4 undergoes rapid decomposition on contact with water, why? 

5. Write down the general electronic configuration of f block elements. 

6. Write the chemical formula of carborundum. 

7. Complete and balance the following reaction: 

I2 + ---     →    Na2S4O6 + NaI. 

8. Write the chemical formula of laughing gas. 

9. What is dry ice? 

10. Arrange the following in their increasing order of electronegativity: 

N, O and F. 

 

11. Which one is the formula of Caro’s acid among the following: 

H2S2O3, H2S05, H2S2O8, H2S2O7. 

12. In diboraneane is boron atom is ……… hybridized. 

13. The mixture of ……… and …….. is used for respiration by sea drivers. 

14. Phosphorus form PCl5 but nitrogen does not form NCl5. 

15. BCl3 exist as mono but AlCl3 exist as dimeric give reason. 

 

Short Question 

 

1. Write short notes on each of the following  

 

a) Hydrides of boron-diborane and higher boranes 

b) Borazine  

c) Fullerenes          (2019) 

d) Carbides 

e) Fluoro carbons 

f) Tetra sulphur tetra nitride 

g) Interhalogen compound 

h) Polyhalide          (2019) 

 

2. Graphite is a good conductor of electricity while diamond is a non-conductor of electricity 

explain. 



 

 

3. Comparative the element of carbon family on the basis of electronic configuration, Oxidation 

States, allotropes and stability of hydrides. 

4. Nitrogen is a gas but phosphorus is a solid, explain.  

5. Nitrogen forms only NCl3, whereas phosphorus form two types of halide PCl5 and PCl3, explain. 

6. Compare the elements of nitrogen family on the basis of the following: 

a) electronic configuration 

b) oxidation number 

c) halides 

d) hydrides 

 

7. At ordinary temperature H2S is a gas where is is H2O is a liquid. 

8. Give the comparative discussion of the elements of group 15 on the basis of hydride, oxide and 

oxy acid formation.          (2019) 

9. Discuss the structure of oxyacid (Oxo-acid) of sulphur. 

10. What is inorganic benzene? How is it prepared? 

11. Why is diboranes known as electron deficient compound explain the structure of diboranes? 

12. Give preparation properties and structure of borazine. 

13. Write the electronic configuration of halogens. 

14. Discuss the abnormal behavior of fluorine.  

15. How halogens form interhalogen compounds and polyhalide.  

16. What are interhalogen compound. Explain their types.     (2019) 

17. Describe the preparation, properties and structure of Tetra sulphur Tetra nitride. (2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

7. Chemistry of Noble Gasses: 

One Marks Questions: 

1. Inert gases are monoatomic, explain. 

2. Which noble gas is most difficult to liquefy and why? 

3. Match the following column A and B 

Lithium Noble gas 

Magnesium alkali metal 

Argon Alkaline alkaline earth metal 

Chromium Transition element 

 

Short questions 

 

1. Discuss the position of noble gases in the periodic table. Describe the preparation and 

properties of fluorides of xenon. 

2. Liquefaction of which inert gas is most hard and why? 

3. Write the reactions of xenon fluorides with hydrogen. 

4. Write the reactions of xenon fluoride with water. 

5. Describe the preparations and properties of xenon fluoride. Give the structure and shape of 

XeF4, XeOF4, XeO2F2 and XeO3.       (2019) 

6. describe the methods of preparation, properties and structure of following compound: 

XeF2, XeOF4, XeF6, XeOF2, XeO3. 
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(ORGANIC CHEMISTRY) 

1. Structure and Bonding 

One marks question: 

1. Which alkyl free radical is most stable? 

Methyl, primary, secondary, tertiary. 

2. Which one of the following molecule is not aromatic? 

Pyrrole, Thiophene, Furan, Piperidine 

3. Which one is not aromatic in the following? 

 
4. Which alkene is most stable? 

CH2=CH2, R2C=CR2, RCH=CH2, RCH=CHR 

5. Arrange the following arrange the following in the order of their increasing acidity 

CH3COOOH, HCOOH, ClCH2COOH 

6. Explain why the bond angle of CH4 is greater than that of NH3 although both are sp³ hybridized.    

7. What are charge transfer complexes? Give one example. 

8. Which one of the following is not an aromatic compound?    {2019} 

  
9. Find the aromatic, anti-aromatic and non-aromatic spaces among the following: 

 
10. Why H2O is a liquid and H2S is gas? 

11. Which one is more acidic and why? 

H3C-COOH  or   Cl-CH2-COOH 

12. Arrange the following in increasing order of their stability:    {2019} 

 

{2019} 



 

 

13. Arrange the following in the increasing order of stability: 

 
14.  Why cyclooctatetraene is non aromatic? 

 Short questions 

1. What is mesomeric effect? Explain why benzyl carbanion is more stable than ethyl carbanion. 

2. What is huckel rule? Write the structure of two compound that follow this rule. 

3. Explain Huckel’s rule.        {2019} 

4. What is hybridization? Describe SP2 hybridization with example. How does it differ from sp and 

sp3 hybridization? 

5. Write notes on: 

a) Hyperconjugation 

b) Hydrogen bonding          {2019}  

c) Aromaticity   

d)  Inductive effect             {2019} 

 

6. What are hydrogen bonds? Discuss its types and effect on physical properties of organic 

compound. 

7. Describe Hyperconjugation. How you will explain stability of but-2-ene over but-1-ene on the 

basis of Hyperconjugation. 

8. What is hybridization? Illustrate different types of hybridization with suitable examples. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. Mechanism of Organic Reactions 

One marks 

1. Which one is not a nucleophile among the following? 

CN-, H2O, NH3, AlCl3 

2. Which one of the following is not a nucleophilic reagent:    {2019} 

 

Short questions 

1. What are carbanion? Describe types and comparative stability of carbanions. 

2. Illustrate Hemolytic and Heterolytic bond fission with suitable example. 

3. What are the different methods for the fission of covalent bond? Describe briefly the conditions 

for each type of fission, structure of reactive intermediates and factor affecting the stability of 

reactive intermediates.         {2019} 

 

 

 

 

  



 

 

3. Alkanes and Cycloalkanes 

 

One marks questions: 

1. Calculate the angle strain per Bond in cyclopropane molecule. 

2. Which one of the following halogens gives an explosive reaction with alkanes:         {2019} 

i. I2 

ii. Br2 

iii. Cl2 

iv. F2 

Short question 

1. Discuss the stability of cyclohexanes on the basis of Baeyers strain theory. 

2. write short notes on: 

a) Baeyer strain theory 

b)  Wurtz reaction 

3. Describe the theory of stainless Ring with particular in faces of cyclohexane. 

4. Why chair form of cyclohexane is more stable than boat form? 

5. Chair conformation of cyclohexane is more stable than boat conformation, explain. 

6. Write short notes on the followings:       {2019} 

i. Mechanism for free radical halogenation reaction of alkanes. 

ii. Ring strain in small rings. 

iii. Kolbe reaction 

 

 

 

 

  



 

 

4. Stereochemistry of Organic Compounds 

One marks questions 

1. Draw conformation of ethane. 

2. Write the Fischer projection formula for meso form of 2, 3-Dichlorobutane.  {2019} 

3. How many isomers are there in C5H11Cl? 

4. Which of the following compound shows cis- Trans isomerism? 

i. CH2=CCl2 

ii. ClCH=CHBr 

iii. CH2=CHCl 

iv. Cl2C=CBr   

5. Which of the following is an optically active compound? 

 
6. Lactic acid shows-  

Geometrical isomerism, tautomerism, optical isomerism, metamerism 

7. Describe having two chiral carbons, meso-tartaric acid is optically inactive why? 

8. Draw the Newman projection formula of the most stable conformation of methyl cyclohexane. 

9. Differentiate between enantiomer and diastereomers. 

10. Write down the configuration of the following compound according to E, Z system of 

nomenclature.          {2019} 

 
11. Give the structure and name of compound taken as standard for D/L system. 

12. Assign R/S configuration at chiral carbon. 

 
13. convert the following Fischer projection into Newman projection 

 
14. Write one structure of oxime compound which show geometrical isomerism. 



 

 

 Short question 

1. Write notes on 

a) Tautomerism   b) chiral center 

2. Assign E or Z configuration to the following compound 

                 
3. Discuss the optical isomerism of tartaric acid. 

4. Discuss optical isomerism in lactic acid.       {2019} 

5. Assign R and S configuration of the following 

 
6. Write the possible conformation of 1-methyl cyclo-hexane and discuss their stability. 

7. Assign the following into R/S system 

         
8. differentiate the following in E/Z 

 
9. Correlate the following into D/L system 

 



 

 

10. What are element of symmetry? Discuss the various types of element of symmetry present in 

organic molecule with example. 

11. Differentiate between the following:       {2019} 

i. Configuration and conformation. 

ii. Enantiomers and Diastereomers. 

iii. Axial bonds and equatorial bonds. 

iv. Mezo compounds and Recemic mixture. 

12. Discuss various conformation and their stability of n-butane. 

13. Draw the different conformation of n-Butane. Explain briefly the causes of stability of most 

stable and least stable conformation of n-butane.     {2019} 

14. What is optical isomerism? Explain with suitable example. 

15. What are diastereomers? How diastereomers differ from meso compounds?  

16. Explain the following 

i. Resolution of enantiomers 

ii. E, Z system of nomenclature. 

 

  



 

 

5. Alkenes, Cycloalkenes, Dienes and Alkynes 

One marks questions: 

1. Draw the structure of alkene which gives acetone as the only product after ozonolysis. 

2. An alkenes gives two molecule of acetone on Ozonolysis. Write down the structure and IUPAC 

name of the alkene.         {2019} 

3. Define regioselectivit. 

4. Explain why alkynes are less reactive than alkenes towards electrophilic reagents. {2019} 

5. Number of sigma (σ) and pi (π) bond in propyne are respectively-   {2019} 

i. 4,3 

ii. 3,1 

iii. 6,2 

iv. 5,1 

6. What happen when 2 - bromobutane is treated with KOH. 

 

7.                                           

 

 

 Short question: 

1. Explain 

a) Peroxide effect 

b) Saytzeff rule  

 

2. Discuss the mechanism for the reaction of propyne with excess of concentrated HBR. 

3. Write the mechanism of dehydration of ethanol. 

4. Explain markovnikffs rule and its mechanism with example. 

5. Discuss the stability of 1, 4 addition reaction in conjugated butadiene. 

6. Discuss the acidity of acetylene. 

 

7. Explain why 

a) Terminal alkynes are acidic in nature. 

b) Allyl halide is more reactive than vinyl halide towards nucleophilic substitution reaction. 

c) Alkene give addition reaction more easily than alkynes. 

d) Ethylene decolorizes color of alkaline KMnO4. 

e) But-1-yne reacts with ammonical AgNO3 solution but-2-yne does not. 

 

8. write short notes on 

a) Peroxide effect 

b) Polymerization of alkene 

c) Saytzeff rule  

d) Mechanism of dehydration of alcohols.     {2019} 

e) Diels alder reaction        {2019} 

 

H2SO4 
? 



 

 

f) Hydroboration Oxidation reaction. 

g) Molecular orbital structure of Acetylene.     {2019} 

h) Types of Dienes.        {2019} 

 

9. Give two method for the preparation of propene and reactions with the following reagent. 

Br2/CCl4    ii HBr/Peroxide 

10. explain the following  

a) Saytzeff rule 

b) Acidic nature of acetylene 

c) Markownikoff rule 

d) Nucleophilic substitution reaction at allylic position. 

11. Complete the following reaction:      {2019} 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

6. Arenes and Aromaticity 

One marks question 

1. Which position of anthracene is most suitable for electrophilic substitution reaction 

Short question  

1. Discuss friedel crafts reactions. 

2. give reason 

a) Halogen are ortho and para directing though they are deactivating in nature. 

b) Give the mechanism of sulphonation of benzene. 

3. write short notes on 

a) Nitration of benzene 

b) Ortho para ratio 

c) Sulphonation of benzene 

d) Birch reduction 

e) Electrophilic substitution reaction on naphthalene. 

4. Explain the aromatic electrophilic substitution reaction with special reference to formation of σ 

and π- complex. 

5. Explain the following:        {2019} 

i. Write down all the resonating structures of Naphthalene and Biphenyl. 

ii. Chlorination of nitrobenzene gives meta chloro nitrobenzene, whereas nitration of 

chlorobenzene gives ortho and para chloro nitrobenzene. 

 

 

  



 

 

7. Alkyl and Aryl Halides 

One marks questions: 

1. Gammexane is: 

 Hexachloro ethane, DDT, TNT, hexachloro cyclohexane. 

2. Draw the structure of DDT and write its function name 

 Short questions: 

1. How will you synthesize 666 from benzene? 

2. What are nucleophilic substitution reaction? Discuss the mechanism, stereochemistry and 

kinetic of SN2 reaction on the basis of alkyl halides. 

3. Describe mechanism of SN1 reaction of alkyl halide with special emphasis on kinetic energy 

profile diagram and stereochemistry of product. Differentiate between SN1 and SN2 reaction 

4. What do you mean by substitution reactions? Give the mechanism of SN¹ and SN² reactions. 

What are the difference between these two reactions?     {2019} 

5.  Write short notes on 

a) Elimination addition mechanism of aromatic nucleophilic substitution reaction. 

b) Synthesis and uses of benzene hexachloride. 

6. Why SN2 reaction shows inversion of configuration explain with suitable example. 

7. Explain the following:        {2019} 

i. Relative reactivity of alkyl and aryl halides. 
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(PHYSICAL CHEMISTRY) 

 

1. Gaseous States 

One marks questions: 

1. In terms of molecular mass hand root square velocity and temperature of the gas, write 

expression for most probable velocity, average velocity. 

2. Define Boyle temperature. How is it related to Vander Waals constant “a” and “b”?  

3. What is the significance of the Vander Waals constant ‘a’ and ‘b’?   (2019) 

4. Define Boyle’s temperature. 

5. What do you understand by Boyle temperature? 

6. What is the value of Joule Thomson coefficient for an ideal gas and why? 

7. Explain mean free path. 

8. What should be the temperature and pressure for a non-ideal gas to behave as an ideal gas? 

9. What is average velocity? 

 

 

Short question 

 

1. Explain the reasons that led Vander Waals to modify the simple gas equation PV = RT in the form 

(𝑝 +
𝑎

𝑣2
) (𝑣 − 𝑏)= RT. 

2. On the basis of kinetic theory of gas, deduce Charles law, Avogadro’s law and Graham law of 

diffusion. 

3. What is inversion temperature? How is it related to Vander Waals constant? 

4. State the law of corresponding state and obtained the reduced equation of state. 

5. The Vander Waals constant for HCl gas are a=3.67 atm lit2 and b=40.8 ml mol-1. Find the critical 

volume and critical pressure of the gas.  

6. What are the critical constant of a gas? Derive the relationship between critical constants and 

wonder was constant.  

7. Calculate the temperature at which the root mean square (rms) velocity of hydrogen molecule 

at 1 atm pressure become equal to the root mean square (rms) velocity of oxygen molecule at 

27°C. 

8. Explain the liquefaction of gases on the basis of Joule Thomson effect and derive the expression 

of Joule Thomson coefficient for non-ideal gas.  

9. What are the different type of molecular velocities? Calculate the root mean square velocity of 

carbon dioxide (CO2) molecule at 27°C. 

10. Explain Maxwell’s law for distribution of molecular velocities, what is meant by most probable 

velocity?          (2019) 



 

 

11. How did van der Waal’s modified the gas equation? Write van der Waal’s equation for one mole 

of a gas.          (2019) 

         

12. What are critical constant? How are these related with wonder was constant? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. Liquid States  

One marks questions 

1. Why ether has higher vapour pressure than benzene at the same temperature? 

2. Name different type of liquid crystal.       (2019) 

  

Short questions 

1. Give an account of the intermolecular forces in liquid.     (2019) 

2. Explain the difference between liquid crystal, solid and liquid.    (2019) 

3. Discuss structural difference among the solid, liquid and gaseous state of a substance. Define 

and classify liquid crystals. 

4. What are liquid crystals? Give structural and main characteristics of nematic and cholestric 

liquid crystal.  

5. Describe seven segment cell. 

6. Write a short note on thermography and give the important application of liquid crystals. 

 

  



 

 

3. Solid States 

One marks questions 

1. Differentiate between isotropic and anisotropic solids. 

2. Write unit cell dimensions of hexagonal and tetragonal crystals. 

3. What is unit cell in crystal? 

4. Define unit cell.          (2019) 

5. Calculate the Miller indices of Crystal planes which cut through 

 the Crystal Axes at 2a, 3b and c.        (2019) 

   

Short questions 

 

1. Define and explain the following  

(a) Unit cell and space lattice 

(b) Axis of symmetry, plane of symmetry and center of symmetry. 

2. Give an account of symmetry elements in crystals.     (2019) 

3. Discuss x-ray diffraction by a crystal and give the powder method for the determination of 

crystal structure.  

4. What are X-rays diffracted by Crystal? Derive Bragg’s equation.  

5. Explain the following: 

a) Law of rational indices  

b) Law of constancy of interfacial angle  

6. Describe the powder method for the determination of the structure of the Crystal of sodium 

chloride. 

7. Discuss various laws of crystallography.       (2019) 

 

 

  



 

 

4. Colloidal States 

One marks questions 

1. Why precipitation of colloidal solution is not easy in presence of gelatin? 

2. Why lyophilic colloids are more stable than lyophobic colloids? 

3. What is the role of emulsifier in colloidal system? 

4. What happens when a colloidal solution is dialysed for a long time?   (2019) 

5. What is gold number?  

6. What do you mean by Tyndall effect? 

 

       Short questions 

1. What do you mean by the term coagulation of a colloidal sol? How coagulation value of an 

electrolyte is related to the coagulation power? Explain Hardy schulze rule. 

2. Explain electrophoresis and electro osmosis.  

3. Discuss Tyndall effect and Brownian movement on colloidal state.  

4. What is emulsion? Explain different type of emulsion. 

5. What do you understand by coagulation of a colloidal sol? How is it obtained by action of 

electrolyte? Explain Hardy schulze rule. 

6. What is emulsion? Explain water in oil and oil in water emulsion. 

7. Write short notes on the following  

i)  Tyndall effect          (2019) 

ii) Electrophoresis  

iii) Gels emulsion and emulsifiers  

iv) gold number 

v) stability of colloids 

vi) Hardy schulze rule  

vii) Coagulation          (2019) 

viii) Protection of colloids and gold number      (2019) 

ix) Peptization          (2019) 

 

 

 

 

 

 

 

 

 



 

 

5. Chemical Kinetics 

One marks questions 

1. Write Arrhenius equation. 

2. Write the unit of first order rate constant. 

3. Define collision frequency of a molecule in a gas.  

4. Write Arrhenius equation and name one of of its application. 

5. Differentiate between order and molecularity of a reaction.  

6. Define order of reaction. 

7. What is zero order reaction?        (2019) 

 Short questions 

 

1. If concentration are measured in mole/liter and time in second. what are the unit for the rate 

constant of       i) A zero order reaction         ii) A first order reaction          iii) A second order 

reaction.  

2. Explain the term energy of activation of a chemical reaction. show that in a reaction of first 

order, the time required for a 99.9% reaction to take place is nearly ten times that required for 

half or reaction.  

3. Derive an expression for decay constant of a radioactive substance.  

4. A first order reaction is 50% complete in 50 minutes. In what time will be the reaction be 100% 

complete?  

5. 50% of reaction first order reaction is completed in 23 minutes. Calculate the time required to 

complete 90% of the reaction. 

6. Describe any two method for determination of the order of reaction.  

7. What are the different method to determine the order of reaction and describe any two of 

them? 

8. What are the different methods to determine the order of reactions? Explain the method of 

half-life period to determine the rate of reaction. 

9. Discuss collision theory of reaction rates.  

10. Derive rate constant expression for second order reaction involving one reactant only of the 

type 2A → product. 

11. Derive an expression for the rate constant of a second order reaction.   (2019) 

12. What do you understand by pseudo unimolecular reaction? Explain.   (2019) 

13. Define order and molecularity of a reaction. Derive rate constant expression for first order 

reaction and how show that half life time of a first order reaction is independent of initial 

concentration. 

14. What is activation energy? Discuss the transition state theory. 

15. What is activation energy? Explain theory of absolute reaction rates or transition state theory.  

16. Half-life period and initial concentration of a reaction are as follows : 

Initial concentration     350     540       158 

Half-life period               425     275       941  

Find out the order of reaction. 



 

 

 

6. Catalysis 

One marks questions 

1. What do you understand by a promoter? Explain with one example. 

2. What is heterogeneous catalysis? 

3. Explain the mechanism of catalytic promoter. 

4. Explain autocatalysis.         (2019) 

5. What do you mean by catalytic poison? 

 

Short question 

1. What is enzyme catalysis? Derive Michelson-Menten equation. 

2. Write short note of the following: 

a) enzyme catalysis 

b) catalytic poison 

3. What do you understand by-        (2019) 

a. Homogeneous catalysis 

b. Heterogeneous catalysis. 

3. What is catalytic poisoning? Explain its action giving a suitable example.   (2019) 

 

    

 

 

 

 

 

 

 

 

 

 


