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GENERAL INSTRUCTIONS -

1. There are 33 questions in this question paper with internal choices.

2. SECTION A consists of 16 multiple choice questions including 4 assertion reason
questions carrying 1 mark each. (All are single correct answer type questions)
SECTION B consists of 5 very short answer questions carrying 2 marks each.

SECTION C consists of 7short answer questions carrying 3 mark each.

SECTION D consists of 2 case-based questions carrying 4 marks each.

SECTION E consists of 3 long answer questions carrying 5 marks each.

All questions are compulsory, however internal choices are there.

Answer of the MCQ must be written completely along with the correct option.

PN W

SECTION A
Which of the following terms are unit less -
a) Molarity b) mole fraction c) normality d) molality

The empirical formula and molecular mass of a compound are CH>0 and 180 g respectively. What
will be the molecular formula of the compound?

a) CoH1809 b) CH20 c) CeH1206 d) C2H402

The plots of radial distribution functions for various orbitals of hydrogen atom against 'r' are
given. Which of them represents 3s orbital?
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What electronic arrangement of an atom has the lowest ionization enthalpy among the following?

a) 1s2 2s2 2p3 b) 1s2 252 2p©63sl ) 1s2 2s2 2pb d) 1s2 2s2 2p>
Consider the following molecules:

(DCo: (IN H20 (II1) BF3 (IV) NH3

Out of these, molecule(s) having sp3 hybridization of central atom is/are-

a) LIL III, IV b) I, 11 ol 1V d) IV only

A well Stoppered thermos flask contains some ice cubes. This is an example of -

a) Closed system b) Open system c) Isolated system d) Non thermodynamics system
The enthalpy change in a reaction does not depend upon

a) the state of reactions and products b) the nature of the reactants and products

c) different intermediate steps in the reaction  d) initial and final enthalpy of the reaction
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Q.8 For the equilibrium,
2X(8)=2Y(s)+Z(g);

The equilibrium constant K¢ for the reaction is 300 and enthalpy of reaction A-H°® = -100 kJ/mol.
The equilibrium constant K, for the reaction at 300 K will be:

a) 9x104R b) 300 R c)R d)1/R
(R is universal gas constant)

Q.9  When NH4(Cl is added to NH4OH solution the dissociation of ammonium hydroxide is reduced. It is
due to:

a) common ion effect b) hydrolysis c) oxidation d) reduction
Q.10 The distillation technique most suited for separating glycerol from spent lye is

a) distillation under reduced pressure b) simple distillation

c) fractional distillation d) steam distillation

Q.11 The IUPAC name of following compound is:

CH,
CH3—£H=CHCH2~COOH
OH
a) 4,4-Dimethyl-3-hydroxybutanoic acid b) 2-Methyl-3-hydroxypentan-5-oic acid
c) 3-Hydroxy-4-methylpentanoic acid d) 4-Methyl-3-hydroxypentanoic acid
Q.12 The major product formed on reaction of 1-Methylcyclohex-1-ene with water in presence of dilute
HzSO4 Wi]] be:
a) 1-Methylcyclohexan-1-ol b) 2-Methylcyclohexan-1-ol
c) 1-Methylcyclohex-2-ene d) 1-Methylcyclohexane

There are two statements given below, marked as Assertion (A) and Reason (R). Read the
statements and choose the correct option.

a) Ais true and R is false. b) A is false and R is true.
c) Both A and R are true and R explains A. d) Both A and R are true and R does not explain A.
Q.13 Assertion: Chlorine has most negative electron gain enthalpy among halogens.
Reason: Chlorine has smallest size and highest electro negativity.
Q.14 Assertion: BF3 molecule has zero dipole moment.
Reason: F is electronegative and B-F bonds are polar in nature.
Q.15 Assertion: In the reaction 2Na(s) + Cl2(g) — 2NacCl(s) sodium is oxidised.
Reason: Sodium acts as an oxidising agent in given reaction.
Q.16 Assertion: Cyclopentadienyl anion is aromatic.
Reason: Cyclopentadienyl anion contains 6 T electrons.
SECTION-B

This section contains 5 questions with internal choice in one question. The following questions are
very short answer type and carry 2 marks each.

Q.17 (a) Give the balanced chemical equation for combustion of methane gas.
(b) Calculate the amount of water produced by the combustion of 16 g of methane.

Q.18 (a) The enthalpy of atomisation for the reaction CH4(g)— C(g) + 4H (g) is 1665 k] mol-1. What is
the bond energy of C-H bond?

(b) The molar enthalpy of vaporization of acetone is less than that of water. Why?
Q19 For the reaction at 298 K,
2A+B—>C
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Q.20

Q.21

AH =400 k] mol-1 and AS = 0.2 k] K-1 mol-!

At what temperature will the reaction become spontaneous considering AH and AS to be constant
over the temperature range.

Ionisation constant of a weak base MOH, is given by the expression

_IMT][oH']
»" |MOH]

Values of ionisation constant of some weak bases at a particular temperature are given below:

Base Dimethylamine Urea Pyridine Ammonia
K 54 x 10™ 1.3x 10" 177 x10° 177 x 107

b

Arrange the bases in decreasing order of the extent of their ionisation at equilibrium. Which of the
above base is the strongest?

Explain the principle involved in following:
a) Distillation b) Chromatography
OR

Which of the two carbanions between 0;NCH2CH20-and CH3CH20- is expected to be more stable
and why?

SECTION C

This section contains 7 questions with internal choice in one question. The following questions are
short answer type and carry 3 marks each.

Q.22

Q.23

Q.24

Q.25

3g of H2 react with 29 g of 02 to form H:O.

a) Which is the limiting reactant?

b) Calculate the maximum amount of water that can be formed.
c) Calculate the amount of reactant left unreacted.

But-2-yne on hydrogenation in presence of Pd-C forms X, while on reaction with Na in liquid NH3
formsY.

a) Write structures of Xand Y.

b) Out of X and Y which have higher boiling point and why? (2+1=3)

For the reaction, 2A (g) + B (g) = D (g)

AU°=-10.5Kk],AS°=-44]K1

a) Calculate AG® for the reaction.

b) Predict whether the reaction may occur spontaneously? (2+1=3)
OR

a) The reaction of cyanamide NH2CN(s) with dioxygen was carried out in a bomb calorimeter

and AU was found to be -742.7k] mol-1 at 298 K. (Given R=8.314x10-3 k] /mol/K)

NH,CN(g) + 204(g) — Na(g) + CO(g) + H>0(1)

Calculate enthafpy change for the reaction at 298 K.

b) For the reaction, Cl2(g) — 2Cl(g), What are the signs of AH and AS? (2+1=3)

a) Write the IUPAC names of following: (Any 2)

O
i) . Y | i q
i CH;-CH=CH-CH,-OH U\ O -
b) Write chain isomers of pentane. (2+1=3)
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Q.26

Q.27

Q.28

a) Write any two postulates of Bohr’s model of atomic structure.
b) Write the drawback of Rutherford’s model. (2+1=3)

a) Given the standard electrode potentials, K*/K = -2.93V, Ag*/Ag = 0.80V, Hg2*/Hg = 0.79V
Mg2+/Mg = -2.37V. Cr3+/Cr = -0.74V arrange these metals in their increasing order of reducing
power.

b) Balance the following redox reaction by ion - electron or oxidation number method :

MnO+ (aq) + I~ (aq) = MnO; (s) + Iz(s) (in basic medium) (1+2=3)

a) Calculate the pH of the following solution, 0.74g of Ca(OH)2z dissolved in water to give 500 mL
of solution (Assume complete ionisation).

Given: Molar mass of Ca(OH)z is 74g/mol and log 2=0.3010

b) Describe the effect of : i) addition of H ii) addition of CH30H on the equilibrium of the reaction:
2Hz(g) + CO (g) = CH30H (g) (2+1=3)

SECTIOND

The following questions are case-based questions. Each question has an internal choice and carries
4 (1+1+2) marks each. Read the passage carefully and answer the questions that follow.

Q.29

Q.30

Study the table 1 and 2 related to electro negativity values along the period 2 and 3 Group 1 and
17 and answer the questions, based on these.

Table -1 : Electro negativity Values (on Pauling scale) Across the Periods:

Atom(Period 2) Li Be B C N 0 F

Electro negativity 1.0 1.5 2.0 2.5 3.0 35 4.0
Atom(Period 3) Na Mg Al Si P S Cl
Electro negativity 0.9 1.2 1.5 1.8 2.1 2.5 3.0

Table -2 : Electro negativity Values (on Pauling scale) Down a group:

Atom (Gr-1) Electr(‘), ;f,iatimy Atom (Gr-17) Electr(‘), ;f’;atimy

Li 1.0 F 4.0
Na 0.9 Cl 3.0
K 0.8 Br 2.8
Rb 0.8 | 2.5
Cs 0.7 At 2.2

a) Why does electronegativity decrease down the group?

b) Why is CsF most ionic?

c) Is Lil ionic or covalent compound?Explain by Fajan’s rule.

OR
c) Why is CIz O7 more acidic than Cl20s5?

Hydrocarbons are compounds of carbon and hydrogen only, obtained from coal and petroleum
mainly which are major sources of energy. Hydrocarbons are classified as open chain, saturated
(alkanes), unsaturated (alkenes and alkynes), cyclic (alicyclic) and aromatic based on structure.
Alkanes show conformational isomerism due to free rotation along C-C bond leading to staggered
and eclipsed conformations of ethane. Staggered conformation is more stable. Alkenes show
geometrical (Cis-trans) isomerism due to restricted rotation around carbon-carbon double bond.
Benzene and benzenoid show aromatic character. They follow Huckel rule (4n+2)m electrons
which must be delocalised. The presence of activating and deactivating groups decides the
position of electrophile after electrophilic substitution. Polynuclear fused aromatic hydrocarbons
have carcinogenic property.
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a) Why is cis-but-2-ene has higher boiling point than trans-but-2-ene?

b) Why is cyclooctatetraene, not aromatic?
c) Complete the reactions by writing structures of A to C
CaC2 n H20—> A Hg 2+ /H: B Isomerisation C
333K
OR
c) Write reactions for the conversion of Ethyne to Toluene.
SECTION E

The following questions are long answer type and carry 5 marks each. All questions have an internal
choice.

Q.31 a) Write molecular orbital electronic configurations of N, molecule. Calculate its bond order and
comment on its magnetic behaviour.

b) Explain shapes of following molecules on the basis of VSEPR theory: (2+3=5)
XeF4, CIF3, NH3
OR
a) Explain following:
i) NH3 has higher boiling point than PHs.
ii) He, molecule does not exist.
iii) CO2 molecule is non-polar.
b) Explain hybridisation of phosphorus in PCls molecule. (3+2=5)
Q.32 a) Draw the shape of dxy orbital. (1+1+1+2=5)
b) How many subshells are associated with n = 3?
c) Write the electronic configuration of Cr (Z=24).
d) What will be the wavelength of a ball of mass 100 g moving with a velocity of 10 m s-1?
OR
a) State Pauli's exclusion principle.
b) Write one difference between principal quantum number and azimuthal quantum number.
c) Write the electronic configuration of Cu (Z=29).

d) A golf ball has a mass of 40g, and a speed of 45 m/s. If the speed can be measured within
accuracy of 2%, calculate the uncertainty in the position.

Q.33 a) Ammonia produced when 0.75g of a substance was kjeldahlized, neutralized 30 ml of 0.125 M
H2S04. Calculate the percentage of nitrogen in the compound. (2+1+2=5)

b) Draw the resonance structures of phenol.

¢) Giving justification, categories the following molecules or ions as nucleophile or electrophile :
HS_,BF3,C2H5O_,(CH3)3N,CI_,CH3CJr =0,H)N
OR

a) 0.40g of an organic compound gave 0.30 g of AgBr by Carius method. Find the percentage of
bromine in the compound (Given: At wt of Ag = 108 u and Br = 80 u)

b) Explain why is (CH3)3C* more stable than (CH3).CH* and whereas CHs* is the least stable
carbocation.

c) Write an example of an alicyclic compound. (2+2+1=5)

o
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