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This Question Paper contains 8 Printed Pages]

052(E)

(MARCH, 2003)

Time : 3.00 Hours] [Maximum Marks : 100

Instructions :

1. There are FIVE questions in this question paper. All are
compulsory.

2. Give equations and diagrams wherever necessary.

You may ask for log-table, if required.
4. Atomic Weight (gm.mole™) :
H=1,C=12,0=16,S =32, Mg = 24.3.

5. (1)  E%gas* =—0.80 Volt

(ii) Eo}é}{z/ﬂ+ =0.00 Volt‘

6. (i) Planck's Constant 2 = 6.626 x 10" erg. sec.

(ii) Velocity of light ¢ = 3.0 x 10*° cm . sec™.

Q.1. (A) Answer the following questions in short. : 5
(1) What are Alumino-silicates?
(2) State the conductivity of Metals and Insulators.

(3) A particular reaction will occur spontaneously or not and
also, to  determine the equilibrium constant of
spontaneous reaction, which law of Thermodynamics is
used? State this law.

(4) What is Temperature?
(5) CH3NH; is a stronger base than NH3 . Why?
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(B) Solve ANY TWO of the following numericals.

(1) pH of an aqueous solution containing 1.5 gram acetic

(2)

3)

acid is 2.88 at 25°C temperature. Find the volume of this
solution. ' ‘

K, of Acetic acid is 1.75 x 107° at 25°C temperature.

For the reaction NO(g) + 03(g) = NOz(g)'+ O2(g)
equilibrium constant is 5.648 x 10°** at 25°C temperature.
The standard free energy of formation of NO, and Og/y)

are 20.72 and 39.06 K.cal.mole™ respectively at 25°C

temperature. Calculate Standard Free Energy of
formation of NOy, .

The concentration of Mg(OH), in its saturated solution is
5.83 x 107% (w/v). Calculate K, of Mg(OH)s.

(C) Answer ANY THREE of the following questions.

Q.2. (A)

052(E)

(1)

(2)

(3)

(4)

Give the classification of solids on the basis of electrical
conductivity and discuss their properties.

Explain :

(i) Acid-base Titration and pH.

(ii) Microscopic dividing line between Dissociation and
Ionisation.

Explain :

(i) Classification of Silicate compounds.

(ii) Paramagnetic substances.

A piece of ice kept in atmosphere at 25°C melts
spontaneously but liquid water does not get converted
into ice spontaneously at this temperature. By which
law of Thermodynamics, we can explain this
observation? Explain it. ‘

Answer the following questions in short.

(D)

Which information is provided by an integrated rate law
of reaction? .



(2)
(3)

(4)

(5)
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What is Oxidation potential and Reduction potential?

What is wutilized in the construction of Electron
Microscope?

What is essential to study the chemical and physical
properties of molecules?

How many coulombs of electricity should be passed
through 1 mole of aqueous Copper sulphate to obtain
1 mole of Copper metal during electrolysis?

(B) Solve ANY TWO of the following numericals.

(1)

(2)

The potential of the following cell is 0.92 volt at 25°C.
Calculate pH of HCI1 solution.

Pt/Hz(g, 1 atm)/ HC1 (x M) // Ag"' (0.001M) /Ag(s).

Methyl acetate added to 0.05 M HCI solution at 25°C
undergoes the following hydrolysis reaction.

CH3COOCH3(Z) + HZO(Z) = CchOOH(aq‘) + CH3OH(aq_)

25 ml of the reaction mixture was withdrawn each time
periodically and transferred to a flask containing ice to
stop the reaction. Then it was titrated against 0.05 M
NaOH. The following readings were recorded during the
experiment. Prove tl}z_it this reaction is of First order.

(i)

Time 1y, t1 ta |t t.,
(t) 0o | 20 75 120 | o

(i)

Volume of 0.05M VO Vl V2 V3 VN
NaOH used for |24.40 |25.82 29.35 [31.7547.50

titration (V ml) ml ml ml ml ml

3)

052(E)

(i) Calculate energy of photon of radiation having
wave- length 6000 K
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(ii) Calculate the mass of an electron having 7.0 K

wave - length and velocity 3.0 X 107 cm. sec™.

Answer ANY THREE of the following.

(D

(2)

(3)

4)

What is Cell Potential? Draw the figure of Daniell cell

and represent it by symbolic method and write the work
of Salt bridge.

Discuss the factors affecting the rates of reaction with
proper illustration.

Answer the following questions.
(i) Why do we believe that s-orbital is spherical?

(it) Give electronic configuration of Oy molecule.
Determine its bond order and explain its magnetic

property.
Explain :
(i) Angular momentum quantum number (/)

(i1) Nernst's equation.

Q.3. (A) Answer the following questions in short.

052(E)

(1)

(2)
(3)

(4)

Fluorine can not form a positive ion, but it forms a
negative ion. Why?

What is Cohesive Energy? On which it depends?
Give IUPAC names of

(i) Phenetol

(it) Acetanilide

Give structural formulae of
., (i) Benzamide

(ii) Catechol
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(5) Which reaction takes place when Phenol is heated with
Acetic anhydride? Give chemical equation and structural
formulae of main organic compounds and name of the
product.

Write chemical equations for ANY THREE of the following
conversions. Also give the conditions of the reactions, names
and structural formulae of the main organic compounds.

(There should be only two steps of each conversion)

(1) Benzene diazonium chloride from Chlorobenzene.
(2) Benzene from Toluene. |

(3) Ethyl Iodide from Ethyl chloride.

(4) Butane from Diethyl ether.

(C) Answer ANY THREE of the following.

Q4. (A)

052(E)

(1) Discuss the physical properties of Halogen elements.
(2) Explain :
(1) Electro-negativity and bond type in Alkali metals.

(i) Reduction reaction in Alkali metals.

(3) Various methods for the preparation of Hydrocarbon
from Alkyl halides.

(4) Explain reasons

(i) Nucleophilic substitution reaction of aryl halides is
difficult as compared to that of alkyl halide.

(11) © electrons in Benzene are indicated by a circle
instead of double bonds.

Answer the following questions in short.
(1)  What are Optical brightners? Write uses of it.

(2) "Why Penicillin can not be taken by rpouth? Write its
effect on bacteria.
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(3) What is called Hofmann's reaction?

(4) Carboxylic acids have higher boiling points as compared
to those of alcohols. Why?

(5) Reaction of Acetophenone in presence of LiAlH4. Give

chemical equation, structural formulae and IUPAC
name of the main product.

Write the chemical equation for ANY THREE of the following
conversions. Also give the conditions of the reactions, names,
and structural formulae of main organic compounds. There
should be only two steps of each conversion.

(i) Acetophenone from Diazonium salt.
(ii) Acetanilide from Benzamide.

(iii) Ethene from Ethyl Acetate.

(iv) Methane from Acetic Anhydride

Answer ANY THREE of the following questions.
Explain :

(1) (i) Industrial production of Alkyl benzene-sulphonates
and its uses.

(ii) Hypoglycaemia and Hyperglycaemia.

(2) (i) Hormones and their classification.

(ii) Preparation of Paracetamol and its uses.

(8) Explain:
(i) Tollen's Test
(ii) Carbylamine Test.

(4) (i) Classification of Amines. -
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(ii) Reaction of Ethane nitrile with Ethanol in presence
of concentrated HySO,4. Give chemical equation,

name of products and structural formulae of it.

Q.5. (A) Answer the following questions in short.

(B)

052(E)

(1)

(2)

(3)

4)

(5)

How is Black Phosphorous prepared? Give its
characteristics.

Give the IUPAC name of the complex.
KI[Co(NHjz), (0x)s]

What are called the Transition elements? Give the
electronic configuration of Chromium.

Write the balanced chemical equation reaction of
Antimony with Nitric acid.

Give the molecular formula of the substance obtained by

the reduction of aqueous Copper sulphate with Sodium
hypo-phosphite. Also indicate its colour.

Answer the following questions.

eh)

(2)

(3)

What is a Ligand? Give structure of Hexadentate
Ligand.

Give balanced chemical equation for the following
reactions.

(i) Reaction of Ferrous sulphate with HNOg in presence
of Sulphuric acid.

(ii) Reduction of Potassium Nitrate by Sodium - Mercury
amalgam.

Cu? ion like other transition element ions is coloured,
while Cu'* ion is colourless.
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(C) Answer ANY THREE of the following questions. 9

(1) Preparation of Arsenic acid and give the molecular
formula and name of its Sodium salts.

(2) Explain d’sp® hybridization with examples of Potassium
Ferrocyanide and discuss its geometrical structure and
magnetic property.

(3) Give electronic configuration of Vanadium and
Manganese elements. Discuss their different oxidation
states.

(4) Explain:
(i) Complexes in nature.

(i) Physical properties of the Inert Gas elements.

52(E) MARCH, 2003
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