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CHEMISTRY — MDC
Paper : CC-1
(Fundamentals of Chemistry - I)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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[ English Version ]

The figures in the margin indicate full marks.

Question numbers 1, 2, 3 & 4 are compulsory and
answer any four from question numbers 5 to 10.

1. Answer any ten questions : 2x10

(2)
(®

(©)
(d

(e
®
(®
()

®
)

(k)

)

State Aufbau Principle and mention any one of its limitations.

Compare the stability of the following alkenes with explanation :
(i) CH3;CH,-CH = CH,; (ii) CH;CH = CH-CH;4

What do you mean by exact and inexact differentials?

Define electronegativity. Mention the name of the most electronegative element in the periodic
table.

Tertiary carbocation is more stable than a primary one. Explain.
Under what condition the relation TV ¥ ~! = Constant is valid?
Compare the first ionization energy of potassium (K) and copper (Cu).
Write the IUPAC nomenclature of the following molecules :

CH, Cl

- | I
() CH;—CH,-CH-C=C-H ; (ii) H;C—CH-CH, - CH,

Define order of a reaction. Give an example of pseudo first order reaction.

Write down the electronic configuration of Fe2* ion. Find out the number of unpaired electrons
present in it.

For given isomers of an alkane, the boiling points tend to decrease with increase in branching.
Justify the statement.

Activation energy of a reaction can not be negative. Justify the statement.

2. Write short note on :

(@)

(b)

3. Write short note on :

(2)

(b)

(1235)

Heisenberg’s uncertainty principle. 5
Or,
Ionization energy. 5

Resonance. ‘ 5

Or,
Elements of symmetry. 5
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4. Write short note on :

(a)

(b)

©)

(©)

(®
(©)

(®)
(c)

(b)

(©)

Kirchhoff’s equation. 5
Or,

First order consecutive reaction. 5
A—->B->C

Write down the factors on which electronegativity of an element depends. Discuss any one of them.

(i) Calculate the DBE of CgHgO.
(i) Draw the resonating structures of phenoxide anion.
Write down the characteristics of thermodynamically reversible and irreversible transformations.

4+(1%5+1%5)+3

Using LCAO principle, draw the molecular orbitals of ethylene molecule mentioning HOMO &
LUMO in the ground state, number of nodes along with electronic arrangement (All in the ground
state).

How activation energy of a reaction can be determined using Arrhenius equation?
Arrange the following ions in increasing order of radii :
K', 87, CI’, ca®? (1+1+1+1)+343

Show that for an adiabatic reversible process involving an ideal gas PV = Constant

(where Yy = S—PJ
v

Electron gain enthalpy of nitrogen is positive. Explain.

Identify the relationship between the following pairs of molecules as enantiomer/diastereoisomer :

® coon coon (i) CH, ca, @ 1 cl .
H———OH o H———O0H . po l H & /Q : Cl+Br &/‘<
S S B Br
HO H H OH CHoH  Chon H H i
COOH COOH

4+3+(1+1+1)

Describe Pauling’s electronegativity scale. Mention the limitation(s), if any.

Draw the orbital picture of CH; — CH = C = CH,. Indicate the staie of hybiidization of each
carbon atom.

Show that f, of an n-th order reaction is inversely proportional to a”~1 (where a = initial

concentration of the reactant). 4+3+3
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9.

10.
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(a)

(b)

(©)

(2)

(®
(©)

Classify the following ions as aromatic or antiaromatic.

o
@ @ s (i) © s (iii) ; (iv) 7
@

For a reaction, A + B — C, it is found that doubling the concentration of A and B, the rate
increases 8-fold, but on doubling the concentration of A, the rate increases 4-fold. What is the order
of the reaction with respect to both A and B?

Draw the shapes of Py> Py dxy, dyz, d,._,. and d,. orbitals mentioning axes in each case.

(1+1+1+1)43+3

Y

State Hess’s law of constant heat summation. Calculate the heat of formation of C,HsOH (liquid).
[ Given : Heat of combustion of C,H;OH (liquid) = x J mol~!
Heat of formation of H,O (liquid) =y J mol!
Heat of combustion of carbon (solid) = z J mol~! ]
Mercury is liquid at room temperature. Explain it in the view of inert pair effect.
(i) What is chirality? Give example of a chiral molecule.

(i) Give example of an organic molecule which possesses C, axis of symmetry.
4+3+(1+1+1)



