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

December, 2024

CHEMISTRY
CHE-01 : ATOMS AND MOLECULES
AND
CHE-02 : INORGANIC CHEMISTRY
Time : 3 Hours Maximum Marks : 75

Instructions :

(i) Students registered for both CHE-01 and
CHE-02 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.

(it)  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
December, 2024
CHEMISTRY
CHE-01 : ATOMS AND MOLECULES

Time : 1 Hour Maximum Marks : 25

Note : (i) Answer all the five questions.

(it) Use the following data wherever
required :

Velocity of light, ¢ =2.998x10% ms™!
Mass of electron, m, =9.109x10 *'kg

Planck’s constant, 4 = 6.626 x 10734Js
Avogadro constant,

N, = 6.022 x 10%* mol™!

1. Answer any two parts from the following :
1x2=2

(a) Write the mathematical statement of Beer-
Lambert’s law.
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(b) Write the electronic configuration for Mg?*

ion. (Atomic number of Mg is 12).

(c) Draw properly labelled diagram of 2 D,
orbital.

2. Answer any two parts from the following :

2x2=4

(a) Write resonance structures of sulphur
dioxide.

(b) Which of the following molecules can
absorb in microwave region ?

NO,, HF, 0,, Br,

(¢) Name the different series of spectral lines
exhibited in H atom spectrum.

3. Answer any two parts from the following :
2x3=6
(a) Complete the following nuclear reactions :
N 235 23
@ “gU-—> 9éTh +7?
(i) 5Mo+? = 2+ 9 Tc

(b) Corresponding to A = 400 nm, calculate v,V
and E.
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(¢) Depict the hybridisation and structure of

PF; on the basis of valence bond theory.

(Atomic no. of P =15 and F =9).

4. Answer any two parts from the following :
4x2=8
(a) (1) Calculate the rate constant for the
decay of 5:Cr in s™' if its half life is
27.72 days.

(i1) Comment on the optical activity of the
following molecules. Give reason for

your answer :

CH,
|
O C,H,-P=0
|
C6H5
COOH
|
CH, -C -OH
1) |
CH, -C -OH
|
COOH
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(b) Explain the following :

(1) Ionic radius of H™ ion is greater than

that of F~ ion.
(11) BFE; is a Lewis acid.

(¢) (1) Draw molecular orbitals formed by the
combination of p, —p, and Dy =Dy

(i1) Calculate the bond order for CO
molecule using MO theory.

5. Answer any one of the following :

(a) 1) How many normal vibration modes
are possible in CO, and SO, ? 2

(1) The dipole moment and bond distance
in HCl are 357x10°°Cm and

127.5 pm, respectively. Calculate the
percentage 1ionic character in HCI
molecule if the magnitude of charges

on both atoms is 1.602x1072°C. 3

(b) (1) Calculate for O—H bond, the frequency

and the wave number in cm™ unit, if

the force constant and reduced mass of

1

the atom pair are 770 Nm~ and

1.563x102"kg, respectively. 3
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(i1) If the lowest wave number absorption
line in the rotational spectrum of HF

is at 41.11em™}, find out the value of

the rotational constant (B) in m™

unit. Which are the two energy levels
involved for this transition ? 2
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COOH
|
CH, -C -OH
D) |
CH, -C -OH
|
COOH

~
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CHE-02

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

December, 2024

CHEMISTRY
CHE-02 : INORGANIC CHEMISTRY
Time : 2 Hours Maximum Marks : 50

Note: Answer any five questions from the

following.

1. (a) State the modern periodic law. Write any
three reasons for which Mendeleev got the
credit in stating his periodic law. 5

(b) What 1is effective nuclear charge ?
Calculate the effective nuclear charge for
an electron in N and K atoms. 5

2. (a) Explain why the ionisation energy of O
becomes less than that of N although the
I[.LE. of the elements increases across a
period. 5

(b) Differentiate between intermolecular and
intramolecular hydrogen bonding with the
help of an example for each type. 5
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(b)
4. (a)
(b)
5. (a)
(b)
6. (a)
(b)
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Giving reasons, explain the trends of
melting points and boiling points in alkali
metals. 5
Why is the hydride bridge in beryllium
hydride polymer considered to be electron
deficient but not the halide bridge in
beryllium chloride polymer ? 5

Write any five uses of aluminium and its
compounds. 5

What 1s ‘inert pair effect’” ? How does it
explain the sharp increase of covalent
radius from C to Si and then a gradual
increase in the group ? 5

Explain, why : 5
(1) ammonia acts as a Lewis base ?
(1) hydrazine is unstable ?

Why ice has a lower density as compared to
that of H,O ? Explain giving the structure

for both of these. 5

What are Clathrates ? Why does the
tendency to form clathrates increase down
the group ? 5

Describe in brief the catalytic properties of
transition metals. Write two examples of
the reactions along with the catalyst used
in these reactions. 5
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(a)

(b)
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Explain any one type of structural
isomerism and any one type of
stereoisomerism in coordination
compounds. 5

Write short notes on any two of the
following : 5

(1) Ortho and Para-hydrogen
(1) Interhalogen compounds

(i11) Pyrometallurgy
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