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Read the following instructions carefully and follow them:
(i) This question paper contains 33 questions. All questions are compulsory.
(i) This question paper is divided into five sections- Section-A, B, C, D and E.

(iii)  Section-A - questions number 1 to 16 are multiple choice type questions. Each question carries 1
mark.

(iv)  Section-B - questions number 17 to 21 are very short answer type question carries 2 marks,

(v)  Section-C - questions number 22 to 28 are short answer type questions. Each question carries
3marks.

(vi)  Section-D - questions number 29 and 30 are case-based questions. Each question carries 4 marks.

(vii)  Section-E - questions number 31 to 33 are long answer type questions. Each question carries
Smarks.

(viii)  There is no overall choice given in the question paper. However, an internal choice has been
provided in few questions in all the sections except Section-A.
(ix)  Use of calculators is not allowed.

SECTION-A
Questions no. 1 to 16 are Multiple Choice type questions, carrying 1 mark each. (16 X1 =16)
1. Which of the following is a colligative property?
(a) Vapour pressure (b) Boiling point  (¢) Osmotic pressure (d) All of the above
. An electrochemical cell can behave like an electrolytic cell when:
(@) Ecr=0 (b) Ecen>Eext (6)  Eex>Ecan (d)  Ecen=Een
<A Transition metals are known to make interstitial compounds. Formation of interstitial
compounds make the transition metal:
(a) morehard (b) moresoft (c)  more ductile (d)  more metallic
4. The reaction involving the treatment of benzene diazonium chloride with copper powder and HCI
is treated as:
(a) Sandmeyer’s reaction (b)  Gattermann’s reaction
(c)  Ulmann’s reaction (d)  Kolbe’s reaction
% DNA and RNA contain four bases each. Which of the following bases is not present in RNA?
(a) Adenine (b)  Uracil ()  Thymine (d)  Cytosine
6. The quantity of charge required to obtain one mole of aluminium from Al;03 is:
(@ 1F (2) 6F (3) 2F (4) 3F
7. The value of Henry’s constant Ky is:
(@)  Greater for gases with higher solubility (b)  Greater for gases with lower solubility
(c) Constant for all gases (d)  Notrelated to the solubility of gases
8. Auto-oxidation of chloroform in air and light produces a poisonous gas known as:
(@) phosphine (b) mustardgas (c) phosgene (d) teargas
9. Nucleic acids are the polymers of:
(@) Nucleosides (b) Bases (c) Sugars (d) Nucleotides
10.  Potassium permanganate is used as:
(a) asareducing agent (b) as a corrosion inhibitors
(c) as ableaching agent in textile industry (d) in the preparation of azo compound
11.  Monochlorination of toluene in sunlight followed by hydrolysis with aqueous NaOH yields:
(a) benzyl alcohol (b) m-cresol (c) 2, 4-dihydroxy toluene (d) o-cresol
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12.  Phenol does not undergo nucleophilic substitution reaction easily due to:

(@) acidic nature of phenol (b) partial double bound character of c-c bond
(c) Instability of phenoxide ion (d)  Partial double bond character of C-OH bond.

For questions 13 to 16, two statements are given-one labelled as Assertion (A) and the other labelled as

Reason (R). Select the correct answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A) Both Assertion (A) and Reason (R) are true and Reason (R) is the correct explanation of the
Assertion (A)

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not the correct explanation of the
Assertion (A)

(C)  Assertion (A) is true, but Reason (R) is false.

(D)  Assertion (A) is false, but Reason (R) is true.

13.  Assertion (A): Abnormal molecular masses are evaluated when the substances undergo
dissociation or association in solution.
Reason (R) : In case of dissociation or association of solute in the solution observed colligative
property becomes abnormal

14.  Assertion (A): Inversion of configuration is observed in Sx2 reaction.
Reason (R) : The reaction proceeds with the formation of carbocation.

15.  Assertion (A) : An ether is more volatile than an alcohol of comparable molecular mass.
Reason (R) : Ethers are polar in nature

16.  Assertion (A) : Vitamins A,D, E and K are stored in liver and adipose tissue.
Reason (R) : Vitamins A, D, E and K are fat-soluble.

SECTION-B

17. (a)  Outof molality and molarity, which is better concentration term and why? (1+1=2)
(b) What would happen when red blood cells are placed in saline water?
OR

Give reason for the following

(@ Measurement of osmotic pressure method is preferred for the determination of molar
masses of macromolecules such as proteins and polymers.

(b)  Elevation of boiling point of 1 M KCl solution is nearly double than that of 1 M sugar
solution.

18.  Using E? values of X and Y given below, predict which is better for coating the surface of Iron to
prevent corrosion and why? Given: (2)
EOy2.y=—0.14V  Eleasre=—0.44V E%**;x=—2.36 '

19.  What is lanthanoid contraction? Why actinoids exhibit a greater range of oxidation states then
lanthanoids? (1+1=2)

20. Identify the major product formed when 2-cyclohexyl chloroethane undergoes a
dehydrohalogenation reaction. Name the reagent which is used to carry out the reaction. (2}

21. (a) Define glycosidic linkage. (2)

(b)  Write the structural difference between starch and cellulose.
TION-
22. (a) XandY are two electrolytes. On dilution molar conductivity of ‘X’ increases 2.5 times
while that ‘Y’ increases 25 times. Which of the two is a weak electrolyte and why?
(b)  Write the name of the cell which is generally used in hearing aids. Write the reactions
taking place at the anode and cathode and the overall cell reaction. (1+2=3)

23. 45 g of ethylene glycol (CzHe02) is mixed with 600 g of water. Calculate (a) freezing point
depression and (b) the freezing point of the solution. [Kr=1.86 K Kg mol-, Atomic mass C=12, H =
1, 0=16] (3)
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24.

25,

26.

27

28.

When chromite are FeCrz04 is fused with sodium carbonate in presence of air, a yellow coloured
compound (A) is obtained which on acidification with dilute sulphuric acid gives a compound (B).
Compound (B) on reaction with KCl forms an orange coloured crystalline compound (C). Write
the formula of the compounds (A), (B) and (C). Also write the reactions. (3)

How will you bring about the following conversions? (any three) (3x1=3)
(a) Bromobenzene to 2-bromo-acetophenone (b)  Ethanol to propanenitrile
(c)  2-Chloropropane to Propan-1-ol (d) Aniline to chlorobenzene
(@) Write IUPAC name of
CH3-CH=C—CH - CHs
I

CHs; Br ‘ #
(b)  Which alkyl ialide from the following pair would you expect to react more rapidly by Sx?
mechanism and why? (1+2=3)
CHs CH2CH2CHz Br Or CHs CHz CH (Br) CHs
Write the structure of product when D-Glucose reacts with the following: (1+1+1=3)
(a) HI (b) Conc. HNOs (c) Brzwater

(i) Write the name of the vitamin responsible for the coagulation of blood.
(i) Which of the two components of starch is water soluble?
(iii) Mention the type of linkages responsible for the.formation of the following:
(a) Primary structure of protein
(b)  a-helix formation (1+1+1=3)
E -D

The following questions are case-based questions. Read the case carefully and answer the questions that

follow.
29.

30.

Williamson synthesis is one of the best methods for the preparation of ethers. It involves the
treatment of an alkyl halide with a suitable sodium alkoxide. Williamson’s synthesis involves
nucleophilic substitution of the halogen atom of an alkyl halide by an alkoxide group as shown
below:

R -0Nat+RX—=R-0-R +NaX

When alkyl halide used in the reaction is primary, Williamson’s synthesis proceeds via Sn?
mechanism leading to the formation of an ether.

This method is a versatile method for the synthesis of both symmetrical and unsymmetrical
ethers. The cleavage of simple alkyl ethers by acids occur only under drastic conditions therefore,
they have mainly been used, not as protecting groups, but rather as a means of functionalisation
to obtain more favourable properties for analytical techniques.

Answer the following questions.

i) Name the alkyl halide and sodium alkoxide used to synthesise tert-butyl ethyl ether.

ii) What happens when benzyl ethyl ether reacts with HL

iii)  Why is Williamson’s synthesis not applicable when the alkyl halide used is tertiary?

OR
(CHz)z C - O - CHs on reaction with HI gives ?(CHs)s C - I and CHz- OH as the main
products and not (CH3)s C - OH and CHs- I, Give reason. (1+1+2=4)

Binary solutions can be of nine different types depending upon the nature of the solute and
solvent whether solid, liquid or gas. They may be further classified as solid, liquid and gaseous
solutions based on the component which acts as the solvent. However, the liquid solutions are
the most important. Both solids and gases dissolve in liquids resulting in homogeneous mixtures,
i.e. solutions. The solubility is governed by number of factors such as nature of solute and
solvent, temperature, pressure etc. The concentrations of the solutions can be expressed in
different ways such as molarity, molality, mole fraction etc. (1+1+2=4)

Answer the following questions:

(i) What is the physical state of solvent in amalgam of mercury with sodium.

(i)  Onwhat factor does the maximum amount of a solid solute that can be dissolved ina
specified amount of a given liquid solvent not depend upon?

(iii) Define: (i)  Solubility of solid in a liquid (i)  Mole fraction

OR
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Why do gases always tend to bé less soluble in liquids as the temperature is raised?

SECTION-E
31.  Attempt any five of the following: (5)
(a) Write the formula of an oxo-anion of manganese in which it shows the oxidation state
equal to its group number.
(b) Why E%2*/m value for copper is positive (+0.34 V)?
(c) Name a transition metal which does not exhibit variation in oxidation state in its
compounds.
(d) Complete and balance the following equation:
MnO% + H* + NO%Z -
(e) How does the colour of Cr2072- change when treated with an alkali?
(] Write the number of unpaired elections in Cr3* (Atomic number of Cr = 24)
(g) Transition metals exhibit higher enthalpies of atomization. Why?
32. (a) (i) Calculate emf of the following cell at 25°C:
Mg(s) | Mg2* (0.001M) || Cu2* (0.0001 M) / Cu(s)
Given: E%g?* /Mg = — 2.37 V  E%uz+/cu = +0.34V
(ii)  State Faraday’s first law of electrolysis. How much charge is required for the
reduction of 1 mol Mn0" to Mn2+? (3+2=5)
OR
(b) (i) The conductivity of 0.2 M KCl at 298 K is 0.0248 Scm'%. Calculate its molar
conductivity. -
(ii)  State Kohlrausch law.
(iii)  Calculate the A; G and log K. for the following cell reaction.
2 Cr (S) + 3Cd?* (s) = 2Cr*3 + 3Cd (s) (=13 =]
E%a+/cr=— 0.74V  E%ca?*/ca = — 0.40V (1+1+3=5) %
33. (a) Suggest suitable mechanism for the following reaction (3+1+1=5)
H+
CH3CH20H ——— CH2=CH2
(b)  Give a chemical test to distinguish between phenol and ethanol.
()  Write structure of the compound whose [UPAC name is 2-Ethoxy - 3 - methylpentane
OR
(a)  Write the equations involved in the following reactions: (2+2+1=5)
(i) Kolbe’s reaction
(i)  Friedel Crafts alkylation of anisole A
(b) Name the different reagents required to perform the following reactions.
(i) Oxidation of primary alcohol to carboxylic acid
(i) Dehydrogenation of ethanol to ethanal
()  Arrange the following compounds in the increasing order of their acid strengths:
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4-Nitrophenol, Phenol, 2, 4, 6 - Trinitrophenol
i 2 3 223
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