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READ THE FOLLOWING INSTRUCTIONS CAREFULLY
1. Do not write during the first fifteen minutes. This time is to be spent on reading the
questions. After having read the question, you will be given two hours to answer all
questions.
2. In this paper, there are two sections: A and B. Section A is compulsory. You are
expected to attempt any five questions from section B.
3. The intended marks for questions or parts of questions, are given in brackets [ ].
4. Read the directions to each question carefully and for Question 1 (a), MCQ, circle the
correct answer in the question booklet itself.
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Section A [40 marks]
Answer all questions
Question 1: MCQ [1 x 15 = 15]
1. Atoms of the same elements having same atomic number but different mass numbers is
called
a) Isobar
c) Isotopes
b) Isotones
d) Isosters
2. The increasing order of the first ionization enthalpies of the elements B, P, S and F is
a) F < S < P < B
c) B < P < S < F
b) P < S < B < F
d) B < S < P < F
3. The abnormality observed in electronic configuration of copper is due to
a) completely filled 3d orbitals are more symmetrical and stable
b) completely filed 3d orbitals are unsymmetrical and stable
c) incompletely filled 3d orbitals are more symmetrical and stable
d) half-filled 3d orbitals are unsymmetrical and stable
4. Which one of the following ions has the highest value of ionic radius?
a) Li+
b) B3+
c) O2-

d) F-

5. Which of the following hydrogen bonds is the strongest?
a) O-H---F
c) F-H---F
b) O-H---H
d) O-H---O
6. The species having triangular-planar shape is
a) BF3
b) PF5

c) BeCl2

d) CCl4

7. The oxidation number of an element in a compound is evaluated on the basis of certain rules.
Which of the following is NOT correct in this respect?
a) the oxidation number of hydrogen is always +1
b) the algebraic sum of all the oxidation numbers in a compound is zero.
c) An element in the free or the uncombined state bears oxidation number zero.
d) In all its compounds, the oxidation number of fluorine is -1.
8. Oxidation state of Fe in Fe3O4 is:
a) 3/2
b) 4/5

c) 5/4

d) 8/3

9. The huge number of organic compounds occur due to the fact that
a) carbon compounds exhibit isomerism
b) carbon possess property of catenation
c) carbon is tetravalent
d) all the above
10. The functional group present in CH3CHO is
a) alcohol
b) aldehyde

c) ketone
d) carboxylic acid

11. Electrophilic addition reaction is a reaction in which
a) a hydrogen atom is replaced by other substance
b) a electron deficient element attack alkene
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c) a electron excess element attack alkene
d) a hydrogen is removed to form triple bond
12. Which of the following is an example of condensation polymerization?
a) PVC
b) Nylon
c) Teflon

d) Buna-N

13. The unit of rate constant for second order reaction is
a) mol L-1s-1
c) mol-1 L s-1
b) mol-1 L-1s-1
d) mol-1 s-1 L-1
14. The half life of a first order reaction is 10 min. the value of the rate constant of the reaction is
a) 1.0 sec-1
c) 0.01 sec-1
-1
b) 0.1 sec
d) 0.001 sec-1
15. If the rate of reaction between M and N is given by the equation R= k[M][N]2, then on
doubling the concentration of both M and N, the reaction rate is increased
a) three times
c) six times
b) four times
d) eight times
Question 2: Fill in the blanks [0.5 x 10 = 5]
1.
2.
3.
4.
5.

The 2px, 2py and 2pz orbital’s have identical shapes but differ in ________________
Electron affinity of fluorine is ___________ than that of chlorine.
The boiling point of water is highest due to ________________
A reaction in which a substance loses its electron to another is called __________
Each member of a ________ series differs from its adjacent member by a common
difference of –CH2 group.
6. The alcohol group has the general formula ________
7. _____________ is an example of natural polymer.
8. Alkanes with even number of carbon atoms have higher melting point due to __________
9. The half-life of ________ order is directly proportional to initial concentration.
10. In a reversible endothermic reaction, the activation energy for forward reaction is
_______ than the activation energy of backward reaction.
Question 3: Matching [0.5 x 10 = 5]
Column A
1. nodal planes in px
2. Screening effect
3. NH3, H2O, CH4
4. reducing agent
5. Butanol
6. Acetic acid
7. E and Z system
8. Margarine
9. Activation energy
10. rate constant, 1st order
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Column B
a. nuclear charge
b. sp3
c. C4H9OH
d. one
e. priority on atomic mass
f. log k vs 1/T
g. two
h. sec-1
i. sp2
j. CH3COOH
k. Hydrogenation of alkenes
l. oxidation
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Question 4: Correct the following statements. [1 x 5 = 5]
1.
2.
3.
4.

All p-orbitals of the same shell have different energies.
Whenever an atom is converted into anion, energy is absorbed.
Organic compounds contain ionic linkages.
Markownikoffs rule state that negative part of the addendum will go to carbon with
maximum H-atoms.
5. For zero order, rate will increase with increase in concentration.
Question 5: Short Answer Question. [10]
1. Draw the shapes of s- and p-orbitals.
2. To which block do the transition elements belong? Mention one significance
characteristic of the block.
3. Differentiate between the following: [2]
a) covalent and coordinate bond.
b) Oxidation and reduction
4. Write down the structure of 2-methylbutane.
5. What type of reaction does alkane undergo? Why?
6. Give the reaction between ethene and bromine.
7. Why does alkene show geometrical isomerism?
8. The rate law of a reaction is given by Rate = k[A][B]2 [2]
Which of the following will react fastest?
a) 1 mol of A and 2 mol of B in 1L vessel
b) 2 mol of A and 1 mol of B in 500 mL vessel
c) 3 mol of A and 2 mol of B in 2 L vessel

Section B [60 Marks]
Attempt any SIX questions
Question 6 [10 Marks]
1. How does Bohr’s theory explain the shortcomings of Rutherford’s model? [2]
2. Among the alkali metals which element do you expect to be least electronegative and
why? [2]
3. What is the oxidation state of Pt in PtCl4 ? [1]
4. What is the difference between position and functional isomerism? Support with suitable
examples. [2]
5. Oxyacetylene flame is produced when acetylene is oxidized. What is the use of
oxyacetylene flame? [1]
6. How will you detect the presence of unsaturation in an organic compound? [1]
7. A finely divided catalyst possesses higher catalytic activity than that present in the form
of a lump. Give reasons. [1]
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Question 7 [10 Marks]
1. State Aufbau Principle. Using the principle, write down the electronic configuration of
the following:
[3]
a) Cl
b) Mg c) O
2. In the following reactions identify oxidizing and reducing agents as well as oxidation and
reduction reactions. [2]
a) 2HgCl2 + SnCl2 ! Hg2Cl2 + SnCl4
3. Define metamerism. Give an example. [2]
4. Write down the mechanism of Halogenation for the reaction between alkene and
bromine. [2]
5. Define molecularity of a reaction. [1]

Question 8 [10 Marks]
1. The filling of electrons in the orbitals follows Aufbau rule, Pauli’s exclusion principle
and Hund’s rule of maximum multiplicity. But sometimes, these rules are violated.
Explain two causes of the anomalies in electronic configuration that give rise to greater
stability. Give one element that violet Aufbau rule. [2.5]
2. Write down three conditions in order to predominantly form a ionic compound. Given an
example. [2]
3. In the reaction MnO2 + 4HCl ! MnCl2 + Cl2 + 2H2O, which species is oxidized and
reduced? [2]
4. State two uses each for PVC and polythene. [1]
5. Consider the reaction, A + B ! C + D. the initial rates for the different concentrations of
the reactants are given below:
Expt. No
[A] (mol L-1)
[B] (mol L-1) Rate (mol/L/sec)
1
0.38
0.38
5 x 10-3
2
0.76
0.76
4 x 10-2
3
0.38
0.76
1 x 10-2
i)
write the rate law. [1.5]
ii)
calculate the rate constant. [1]

Question 9 [10 Marks].
1. Using spin quantum number (s), explain diamagnetism, paramagnetism and
ferromagnetism. [1.5]
2. Using the lewis symbols, show the bond formation in the following compounds: [3]
a) H3O+
b) CaO
c) C2H4
3. Define oxidant and reductant. [2]
4. Using Markownikoff’s rule, explain the reaction between propene and sulphuric acid. [2]
5. The reaction, 2N2O5(g) ! 4NO2(g) + O2(g) is carried out in a closed vessel. The
concentration of N2O5(g) is found to decrease by 2 x 10-2 mol/L in 10 seconds. Calculate
the rate of reaction and the rate of appearance of NO2(g). [1.5]
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Question 10 [10 Marks]
1. Explain why metallic character decreases across the periodic table? [1]
2. Why are cations smaller and anions larger in radii than their parent atoms? [1]
3. Calculate the oxidation number in the following: [3]
a) a) Cr in CrO42c) Fe in [Fe(CN)6]3b) S in Na2S2O3
4. How is E and Z system of nomenclature different from cis-trans isomerism? Support your
answers with suitable examples. [2]
5. Compare the relationship between half-life and initial concentration for zero and first
order. [1]
6. With the help of energy diagram, explain activation energies of exothermic reversible
reaction. [2]
Question 11 [10 Marks]
1. Why is ionization energy of Mg is more than that of Na. Mention the factors affecting the
I.E. [2]
2. Mention two types of hydrogen bonding and give suitable examples. How are solubility and
boiling points affected by these hydrogen bonds. [3]
3. Write down the IUPAC name of the following compounds: [3]
a) CH2 = CHCH2CH3
c) CH3COCH3
b) CH3COOH
4. The reaction, 2A + B + C ! D + E, is found to be first order in A, second order in B and
zero order in C.
[2]
i)
give the rate law for the reaction in the form of differential equation.
ii)
What is the effect in rate of increasing the concentration of A, B and C two times?
Question 12 [10 Marks]
1. Identify the period and group of the following elements in the periodic table and which block
do these elements belong to. [3]
a) X26
b) Y14
c) Z20
2. Why do some metals show variable electrocovalencies? Support your answer with suitable
example. [2]
3. Write down the structural formula for the following; [2]
a) 2-methyl Butan-2-ol
b) 4-chloropentan-2-one
4. For the reaction 2NO(g) + Cl2(g) ! 2NOCl(g), following data were obtained. [3]
Initial Conc. Of No
Initial conc. Of Cl2
Initial rate (mol L-1s-1)
(mol/L)
(mol/L)
1
0.010
0.020
2.4 x 10 -4
2
0.030
0.020
2.16 x 10-3
3
0.030
0.040
4.32 x 10-3
Determine the orders with respect to NO and Cl2, the rate law and the rate constant.
Expt no.
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