No. of Printed Pages : 19 CHE-01/02

B.Sc. Examination

June, 2022
CHE-01 : ATOMS AND MOLECULES
AND
CHE-02 : INORGANIC CHEMISTRY
Instructions :
(i) Students registered for both CHE-01 and CHE-02

(i)

Q)

(ii)

courses should answer both the question papers in two
separate answer-books entering their enrolment
number, course code and course title clearly on both
the answer-books.

Students who have registered for CHE-01 or CHE-02
should answer the relevant question paper after
entering their enrolment number, course code and
course title on the answer-book.
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CHE-01

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination
June, 2022

CHEMISTRY
CHE-01 : ATOMS AND MOLECULES

Time : 1 hour Maximum Marks : 25

Note : Answer all five questions.

Use the following data, wherever required :
Rydberg Constant, Ry = 1:097 X 10" m™!
Velocity of Light, ¢ = 2:998 x 108 ms™!

1. Answer any two parts of the following : 2x1=2
(a) Define Isobars.
(b) What is zero point energy ?

(c) Write the electronic configuration of Cu
atom. ( At. No. of Cu = 29)

2. Answer any two parts of the following : 2x2=4

(a) What is the significance of Azimuthal
quantum number ? What is the value of
azimuthal quantum number of a 3d orbital ?

(b) Calculate the ionisation energy of hydrogen
atom in the wave number unit.
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(c) Which one of the following will absorb at
higher wavelength ? Give reason for your

answer.

or

3. Answer any two parts of the following : 2x3=6

(a) Explain the reason for the following :

(i) Ionic radius of H ion is greater than
that of F ion.

(i1) Ionisation energy of nitrogen is larger
than that of oxygen.

(iii) The second electron affinity of oxygen
atom is positive.

(b) Draw the resonance structures of carbonate
ion. Comment on the C — O bond lengths.

(¢c) Draw the molecular orbitals which are
formed by the combination of p, orbital with
(i) s orbital, and (ii) p, orbital.

4. Answer any fwo parts of the following : 2x4=8

(a) Explain the following terms :
(1) Tracers
(i1)) Nuclear fusion

(b) (1) What is a chiral carbon atom ? Give an
example.

(ii)) The C=0O bond is polar but CO,
molecule is non-polar. Explain.

(¢c) Write the postulates of Bohr’s theory.
CHE-01 3 P.T.O.



5. Answer any one part of the following : Ix5=5

(a) (i) Predict the shape of NH;: ion using
VSEPR theory. 3

(ii)) Complete the following nuclear
reactions :
M YC— LB +?

135 135

In "l —— o Xe +?

Name the particles emitted. 2
(b) The lowest wave number absorption line in

the rotational spectrum of XY molecule is

found at 21-20 em™1.

(i) Calculate the corresponding frequency

of absorption. 1

DO |~

(i) What are the rotational quantum
numbers of the energy levels involved
in the transition ? 1

(111) What is the value of the rotational
constant (B) in m™! ? 1

(iv) Calculate the bond Ilength of the
molecule XY if its reduced mass and
moment of inertia are 1-60 x 10727 kg

and 2:60 x 10747 kg m? respectively. 1 é
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CHE-02

BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

June, 2022

CHEMISTRY
CHE-02 : INORGANIC CHEMISTRY

Time : 2 hours Maximum Marks : 50

Note :
(i) Answer all five questions.

(it) All questions carry equal marks.

1. Answer any ten of the following : 10x1=10

(a) What is the number of unpaired electrons in
the ground state of a copper atom (at. no. of
Cu=29)?

(b) Which one of the following has the highest

electronegativity ?
Mg, Al, Na, Si

(c) Amongst the isotopes of hydrogen, which one
has the highest boiling point ?
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(d) Out of Lit, Na* and K* which one has the

lowest ionic conductivity in water ?
(e) Out of MgSO,, CaSO, and SrSO, which is
the least soluble in water ?

(f)  Which of the following is the strongest Lewis

acid ?
BF3, BCl3, BBr3

(g) What is dry ice ?

(h) Which of the following is not known ?
NCl;, PCl;, SbCl,

(i) What is the oxidation state of sulphur in

sulphurous acid ?

(G)  Which of the following has the highest bond

dissociation energy ?

(k) What is the hybridisation of Xe in XeF, ?

(D' Would Cu* act as a reducing agent or an

oxidizing agent ?

(m) Which one can form a tetrafluoride,
lanthanum or cerium ?
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CHE-02

Answer any five of the following :

Write the chemical formula of potassium
hexacyanocobaltate(III).

Amongst the following which is the most
abundant in Earth’s crust ?

Aluminium, Iron, Calcium

Explain the difference in the type of
hydrogen bonding in ortho-nitrophenol and

para-nitrophenol.

Amongst C, N, O and F, which has the
highest electron affinity and which has the

lowest ?

Why are lithium compounds more covalent

in character than sodium compounds ?

Explain why boron trichloride is a gas but

aluminium trichloride is a solid.

Write the formulae of the compounds formed
between Mg and N, and between Ca and C.
Write chemical equation for the reaction of

one of these compounds with water.

Write any four industrial uses of hydrogen.

CO, is a gas whereas SiO, is a solid. Explain.

10

5x2=10



3. Answer any five of the following : 5x2=10

(a) Give an example of a compound (i) which
acts as an acid, and (ii) which acts as a base

in liquid ammonia.

(b) Describe how you would obtain sodium
thiosulphate crystals from sodium sulphite.

Also give chemical equation.

(c) What is the shape of ClF3 ? What is the

hybridisation of ClI in this molecule ?

(d) Explain why xenon forms compounds only

with oxygen and fluorine.

() In what ways do the actinide elements

resemble the lanthanide elements ?

(f)  What are transition elements ? Why are they

so called ?

(g) Predict the number of unpaired electrons in
a low spin octahedral complex of a d® ion.
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4. (a) Complete any four of the following chemical
equations (balancing not required) : 4x1=4

(i) NClg +3H,0 ——

(i) 2ByHg+6NH; ——

(iii) Si+2NaOH + H,O ——
(iv) XeOg+NaOH ——

(v) 2Fy+2NaOH ——

(vi) SO, +2H,S ——

(b) Answer any three of the following : 3x2=6

(i) Name and state which rule or principle
is violated in the electron configuration
152 2s3.

(ii)) The first ionization energy of
phosphorus is higher than that of

silicon and sulphur. Explain.

(iii) Explain why alkali metals are poor
complexing agents.

(iv) The hydride bridge in (BeH,) 6 is
considered to be electron deficient but
not the chloride bridge in (BeCl,),.
Explain.

(v) Why is the contact process preferred
over lead chamber process for the
manufacture of sulphuric acid ?
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5. Answer any two of the following : 2x5=10

(a) Write the chemical equations of reactions
involved in the extraction of copper from

copper pyrites, CuFeS,,.

(b) The complex ion [NiCl4]2_ is paramagnetic
whereas the complex ion [Ni(CN)4]2_ is

diamagnetic. Explain on the basis of crystal
field theory. (At. no. of Ni = 28)

(¢c) Write a short note on interhalogen

compounds.
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4. (%) F=fafea & 9 fFl = TaRt® SR
1 i AT (dqfera ST atmavas T8 R) : 4x1=4

(i) NClg+3H,0 ——

(i) 2B,Hg+6NH; ——>

(iii) Si+2NaOH + H,0 ——

(iv) XeOgz+NaOH ——

(v) 2F,+2NaOH ——

(vi) SO, +2H,S ——

(@) fF=fafga & & f5dl /17 & AN . 3x2=6
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