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Atomic structure
1. Give a detail account on discovery of nucleus. (7 marks)
2. What is Rutherford’s Nuclear Model of atom? (5 marks)
3. What are the major drawbacks of Rutherford’s model of atom? (5 marks)
4. What is Bohr’s mode of atom? (7 marks)
5. What is Bohr’s – Bury Scheme for distribution of electrons in different shell? (5 marks)
6. What are isotopes? Give example. (3 marks)
7. What are isobars? Give examples. (3 marks)
8. Give the difference between three sub-atomic particles. (3 marks)
9. Explain Hund’s Rule and Aufbau’s Principle. (2*5 marks)
10. (4*2marks)

11. (4*1 marks)

12. How many neutrons and protons are there in the following nuclei ? (2*2 marks)
13

6C

,

12
24Mg

13. Write the complete symbol for the atom with the given atomic number (Z) and
atomic mass (A)

(3*1 marks)

(i) Z = 17 , A = 35.
(ii) Z = 92 , A = 233.
(iii) Z = 4 , A = 9.
14. Which of the following are isoelectronic species i.e., those having the same number of electrons?
Na+, K+, Mg2+, Ca2+, S2–, Ar. (2marks)
15.Write the electronic configurations of the following ions: (2 * 4 marks)
(a) H– (b) Na+ (c) O2– (d) F–
16. What are the atomic numbers of elements whose outermost electrons are represented by
(a) 3s1 (b) 2p3 and (c) 3p5 ? (2*3)
17. Which atoms are indicated by the following configurations ? (2*3)
(a) [He] 2s1 (b) [Ne] 3s2 3p3 (c) [Ar] 4s23d1
18. Using s, p, d notations, describe the orbital with the following quantum numbers. (2*4)
(a) n=1, l=0; (b) n = 3; l=1 (c) n = 4; l =2; (d) n=4; l=3.
19. An atom of an element contains 29 electrons and 35 neutrons. Deduce (i) the number of protons and
(ii) the electronic configuration of the element. (2*2)
20. An electron is in one of the 3d orbitals. Give the possible values of n, l and m l For this electron. (2)

CHEMICAL bonding
1. State the factors that are favourable for ionic bond formation.(5 marks)
2. Explain Electrovalent bond with example. (5 marks)
3. Write the Lewis dot structure for elements with atomic number 1 to 20. (7 marks)
4. What is octet rule? (3 marks)
5. Explain covalent bond with example? (5 marks)

6. What is coordinate bond explain with example? (5 marks)
7. Write the Lewis dot structure of CO molecule.(2)
8. Write the Lewis structure of the nitrite ion, NO2- . (3)
9. Write Lewis dot symbols for atoms of the following elements : Mg, Na, B, O, N, Br. (6*2)
10. Define octet rule. Write its significance and limitations. (2+3)
11. Draw diagrams showing the formation of a double bond and a triple bond between carbon atoms in
C2H4 and C2H2 molecules. (2*2)

ACID BASE THEORY
1. Explain Arrhenius theory of acid and base? (7 marks)
2. Write postulates and limitations of Lowry Bronsted theory of acid and base? (7 marks)
3. Explain Lewis theory of acid and base? (5 marks)
4. Write definition of salt and explain the types of salt? (5 marks)
5. Explain all Arrhenius acids are Lewis acid but all Lewis bases are not Arrhenius base. (3 marks)
6. Explain neutralization of salt with example. (4 marks)
7. a) What is the Arrhenius definition of an acid? Give an example of an acid according to this theory.
b) What is the Arrhenius definition of a base? Give an example of a base according to this theory.
8. Use the Bronsted-Lowry theory to explain the reactions which happen when
(i) hydrogen chloride gas dissolves in water;
(ii) hydrogen chloride gas and ammonia gas react;
(iii) ammonia gas reacts with a solution containing hydroxonium ions;
(iv) copper(II) oxide reacts with dilute sulphuric acid to give copper(II) sulphate and water.
9. a) When ethanoic acid is added to water, it reacts reversibly to give ethanoate ions and hydroxonium
ions.
CH3COOH + H2O ↔CH3COO- + H3O+
Use this reaction to explain the meaning of the terms conjugate acid and conjugate base, clearly
picking out the conjugate pairs.
b) Carbonate ions react slightly with water to give hydrogencarbonate ions and hydroxide ions.
CO3 2- + H2O↔ HCO3 - + OH-

Identify the conjugate pairs in this reaction, in each case stating which is the conjugate acid and which
the conjugate base.
10. Use the following equations to help you to explain what is meant by the statement that “water is
amphoteric”.
NH3 + H2O ↔NH4 + + OHHCl + H2O ------ H3O+ + Cl-

12. a) Define the terms Lewis acid and Lewis base.

b) Draw a dots-and-crosses diagram of a molecule of aluminium chloride, AlCl3, showing outer
electrons only. Would you expect this to behave as a Lewis acid, a Lewis base, or neither, or both?
Explain your answer.

SOLUTIONS
1. Explain PH of solution and write its importance in industry. (7 marks)
2. Define atomic wt., molecular wt. & equivalent wt. with example. (2*3 marks)
3. The vapour pressure of pure benzene at a certain temperature is 0.850bar. A non-volatile, non-electrolyte
solid weighing 0.5 g when added to 39.0 g of benzene (molar mass 78 g mol-1). Vapour pressure of the
solution,then, is 0.845 bar. What is the molar mass of the solid substance? (5)
4. 200 cm3 of an aqueous solution of a protein contains 1.26 g of the protein. The osmotic pressure of such a
solution at 300 K is found to be 2.57 × 10-3 bar. Calculate the molar mass of the protein. (5)
5. Define the term solution. How many types of solutions are formed? Write briefly about each type with an
example.(7)
6. Define the following terms. (3*2)
(i) Mole fraction

(ii) Molality

(iii) Molarity

7. How many mL of 0.1 M HCl are required to react completely with 1 g mixture of Na2CO3 and NaHCO3
containing equimolar amounts of both? (4)
8. Calculate the amount of benzoic acid (C6H5COOH) required for preparing 250mL of 0.15 M solution in
methanol. (5)

ELECTROCHEMISTRY
1. Explain process of electrolysis in fuse and aqueous solution of NaOH. (5 marks)
2. Write Faradays first Law of electrolysis. (5 marks)
3. Briefly explain faradays 2nd law. (5 marks)
4. A solution of CuSO4 is electrolysed for 10 minutes with a current of 1.5 amperes. What is the mass of copper
deposited at the cathode? (4)
5. If a current of 0.5 ampere flows through a metallic wire for 2 hours,then how many electrons would flow
through the wire? (5)
6. Depict the galvanic cell in which the reaction

(3*2)
Zn(s)+2Ag+(aq) ®Zn2+(aq)+2Ag(s) takes place. Further show:

(i) Which of the electrode is negatively charged?
(ii) The carriers of the current in the cell.

(iii) Individual reaction at each electrode.
7. How much charge is required for the following reductions (3*2)
(i) 1 mol of Al3+ to Al?
(ii) 1 mol of Cu2+ to Cu?
(iii) 1 mol of MnO4– to Mn2+?
8. How much electricity in terms of Faraday is required to produce (3*2)
(i) 20.0 g of Ca from molten CaCl2?
(ii) 40.0 g of Al from molten Al2O3?

CORROSION
1. Explain types of Corrosion. (5 marks)
2. Write a short note on (2*5 marks)
(a) Alloying
(b) Galvanization
3. Describe Waterline corrosion and atmospheric corrosion with example. (7)

METALLURGY
1. Explain Gravity separation and magnetic separation of metallurgical operation. (2*3marks)
2. Explain Short note on (each carry 3 marks)
(a) Froath floatation
(b) Leaching
(c) Calcinations
(d) Rusting
(e) Smelting
3.Explain the process of electro refinig. (5 marks)
4. Write down the reactions taking place in different zones in the blast furnace during the extraction of iron.(5)
5. Write chemical reactions taking place in the extraction of zinc from zinc blende. (4)
6. State the role of silica in the metallurgy of copper. (5)
7. Giving examples, differentiate between ‘roasting’ and ‘calcination. (6)
8. Differentiate between “minerals” and “ores”. (2.5*2)
9. How is leaching carried out in case of low grade copper ores? (4)

ALLOY
1. write definition and types of alloy. (5 marks)
2. write composition and use of Bronze, alnico and duralumin. (2*3 marks)

Hydrocarbons
1.

Define saturated and unsaturated hydrocarbon.Explain with example. (5 marks)

2.

Explain Huckel’s rule of aromaticity. (5 marks)

3.

Write uses of benzene, toluene and BHC. (3*4 marks)

4.

Write uses of phenol, naphthalene, benzoic acid in daily life. (3*4 marks)

5.

Draw the structural formulas for the following compounds: (Each carry 1marks)
1) 1-pentene

7) 4-methylhexanoic acid

2) 2-methyl-3-heptyne

8) 2,3-dichloro-4-ethyl-2-hexene

3) 3-ethyl-4,5-dimethylpentane

9) 2,4-dinitrotoluene

4) 2-ethyl-1-pentanol

10) 3-ethyl-2,3-dimethyl-2-pentanol

5) m-bromophenol

11) 5-chloro-4-methyl-3-heptanone

6) 3,3,6,6-tetraethyl-4-octyne

12) 3-phenyl-1-propyne

6. Write bond line formulas for : Isopropyl alcohol, 2,3-Dimethylbutanal, Heptan-4-one.
7.

Which of the following represents the correct IUPAC name for the compounds concerned ?
(a) 2,2-Dimethylpentane or 2-Dimethylpentane
(b) 2,4,7-Trimethyloctane or 2,5,7-Trimethyloctane
(c) 2-Chloro-4-methylpentane or 4-Chloro-2-methylpentane
(d) But-3-yn-1-ol or But-4-ol-1-yne.

WATER TREATMENT
(1) What is temporary hardness. How to remove it. (5 marks)
(2) Explain principle, process and advantages hot L-S process. (7 marks)
(3) Explain cold L-S process. (7 marks)
(4) Write advantages of hot lime over cold lime process. (5 marks)
(5) Describe organic ion exchange method. (7 marks)

LUBRICANTS
(1) Write uses of Graphite, Grease and oils. (3*3 marks)
(2) Write types of lubricants. (5 marks)

FUEL
1. Define calorific value of fuel. (3 marks)
2. Write characteristic of good fuel. (5 marks)
3. Write composition and uses of producer gas and water gas. (2*4 marks)
4. Write composition and uses of CNG and coal gas. (2*4 marks)
5. What are the four (4) major types of coal?
6. Write the names of two natural substances.
7. What is the purest form of carbon? (2 marks)
8. What is the main use of coke? (2 marks)
9. Name two fractions of petroleum. (2 marks)
10. Why petroleum is called black gold? (2 marks)
11. What are natural resources? Explain with examples. (2 marks)
12. What are fossil fuels? Name main fossil fuel. (3 marks)
13. What is coal tar? What are its uses? (4marks)
14. Why CNG is called clean fuel? (3 marks)
15. State some harmful effects of using fossil fuels? (4 marks)
16. What are petrochemicals? (3marks)

POLYMER
1. Define polymer and write types of polymer. (5 marks)
2. Differentiate between thermosetting and thermoplastic. (5 marks)
3. Write composition and uses of PVC and Bakelite. (7 marks)
4. Define Elastomer. Write advantages of vulcanized rubber over raw rubber. (7 marks)

5. Explain the terms polymer and monomer.(2.5*2)
6. What are natural and synthetic polymers? Give two examples of each type. (5)
7. How do you explain the functionality of a monomer? (4)
8. Distinguish between the terms homopolymer and copolymer and give an example of each.(5)
9. Define the term polymerization. (3)
10. Explain the term copolymerisation and give two examples.(4)
11 .Write the monomers used for getting the following polymers.(2*3)
(i) Polyvinyl chloride
(ii) Teflon
(iii) Bakelite
12. How does the presence of double bonds in rubber molecules influence their structure and reactivity?(4)
13. Discuss the main purpose of vulcanisation of rubber.
14. What are the monomeric repeating units of Nylon-6 and Nylon-6,6? (4)
15. Write the names and structures of the monomers of the following polymers: (2*4)
(i) Buna-S
(ii) Buna-N
(iii) Dacron
(iv) Neoprene

CHEMICALS IN AGRICULTURE
1. Write a short note on (3*5 marks)
a. Insecticides
b. Herbicides
c. Fungicides
2. Define bio-fertilizers with examples. Write its uses. (7 marks)

