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BACHELOR OF SCIENCE
(B. Sc.)
Term-End Examination
December, 2025
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) Student 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, 2025

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 :
Planck’s constant : h=6.626x10"*Js
Avogadro’s number : N, =6.022x10%
c=3x108ms™

Mass of the electron : m, = 9.1 x 103 kg

1. Answer any two parts : 1x2=2

(a) Calculate the wavelength of light

having frequency 10'° Hz.
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(b) State the mathematical form of

Einstein’s theory of photoelectric effect.

(©) Identify the type of hybridization of (P
and C® :

0)

I
H,(O- (®-OH

2. Answer any two parts : 2X2=4

(a) Calculate the frequency of the radiation
required to eject photoelectron from

sodium metal surface with a kinetic

energy of 4.0995x1072°J and having a
threshold frequency of 4.61x10* Hz.

(b) Complete the following nuclear

reactions (any two) :

() g K——10Ar +........
(i) SEBr—— 5 Br+.......
(iil) S2As—— 2Cl+........
(iv) 29Sr—— 30V +........
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(c) Draw the radial part of the wave
function for 1s and 3s orbital electrons

of hydrogen atom.

3. Answer any two parts : 3X2=6

(a) Which of the following can exhibit

optical activity and why ?

CH,4
|
i Cl—C —NH,
|
Br

C2H5
|

(i) CH;—P =0
|

CGHS
COOH
|
H—C —OH
(1) |
H—C —OH
|
COOH
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(b) The rate constant for decay of g}lCr 1s

2.80x10 's7!. Calculate the half life of

51y,
54Cr in days.

(¢) Derive the Lewis’ formula of SF, and
then apply VSEPR theory to predict its
shape.

4. Answer any two parts : 4x2=8

(a) Write the electronic configurations of

Cu* and Cu®" ions. Comment on their
magnetic behaviour and calculate their

magnetic moments in up units if
possible. (Atomic number of Cu = 29)

(b) (1) Write down the  resonance
structure of the SO, molecule.

(i1)) Draw the shape of the PCl;
molecule.

(¢ In the rotational spectrum of HCI
molecule the wave number for

rotational transition J=1—>J"' =2 1s at

42.36 c¢cm™'. Calculate the moment of
inertia and bond length of the HCI
molecule.
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5. Answer any one part : 1x5=5

(a) Draw the MO energy level diagram of

oxygen molecule. Calculate its BO and

comment on its magnetic behaviour. 5

(b) @)

(i)

Electron affinity of carbon 1is
~122 kJmol™' while that of
nitrogen is + 9 kd mol L. Explain. 2
Calculate the frequency of O-H

bond if the force constant and

reduced mass of the atom pair are
770 Nm™ and 1.563x10%"kg,

respectively. 3
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CHE-02

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

December, 2025
CHE-02 : INORGANIC CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : (i) Attempt any five questions.

(it) All questions carry equal marks.

1. Attempt any four parts : 4><2%=10

(a) What principle/rule i1s violated in the

following electronic configuration ?
152 2522 pﬁ
State the principle/rule violated.

(b) For the following pairs, indicate which

one is larger in size (any two) :
i K, K*

(i) Br, Br-

@) O, S
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(¢) Give one example each of an ionic

hydride and a covalent hydride.

(d) Define ionization energy. Which will
have higher first ionization energy-Li

or Na ?
(e) Give two effects of hydrogen bonding.

() Why are alkali metals not present in

the free state in nature ? Explain.

2. (a) Why are group 1 metals good reducing

agents ? Explain. 3

(b) Why are group 2 metals smaller in size
than their group 1 counterparts ? Will
they be harder or softer than group
1 metals ? 3

(c) What is a tri-centre electron pair bond ?
Give an example of a compound
displaying this type of bonding and

draw its structure. 4
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Or

Discuss briefly the nature of oxides of
group 13 elements in terms of their

acid-base behaviour.
3. (@ Why is CCl, not hydrolysed but SiCl,

readily hydrolysed ? Explain. 3
(b) Why is nitrogen chemically Iless

reactive ? Explain. 3
(c) Write the names and draw structure of
any two hybrides of nitrogen. 4

Or

What is nitrogen fixation ? Give two

chemical methods of nitrogen fixation.

4. (a) Why 1s oxygen diatomic and sulphur
polyatomic at room temperature ?

Explain. 3

(b) Why is aluminium rendered passive on
adding hot concentrated nitric acid ?

Explain. 3
(c) Highlight four similarities between

boron and silicon. 4
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Or

Arrange the hydrides of group
16 elements (O, S, Se, Te, Po) in the

decreasing order of the following :
(1) Acidity

(i1) Hydrogen bonding

(i11) Stability

(1v) Reducing power

5. (a) Define electronegativity. Which one of
the following elements has the highest

electronegativity in (i) and (i1) ? 3
1) Cl,Br,F, I
@) O,S,C, Mg

(b) How do you account for high boiling
point and high viscosity of concentrated
sulphuric acid ? What 1s the oxidation

state of sulphur in sulphuric acid ? 3
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(c) Write the names of the following oxo-
acids of chlorine and arrange them in

order of increasing acid strength : 4

HOCl, HOCIO,, HOC104, HOCIO
Or

Give the reactions of fluorine and
chlorine with water and sodium

hydroxide.

6. (a) What are inter-halogen compounds ?
Give the structures of any fwo of the

following : 5
@) ClF;
(i) BrE;
i) IF;
(b) Why do noble gases react only with

oxygen and fluorine ? Predict the

structures of any two of the following : 5

i) XeF,
(i) XeF,
(iii) XeO,
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Or

Explain the term ‘lanthanide
contraction’ and give an important

consequence of this.

7. (a) Indicate the correct option (any five) : 5
(1) Larger in size — Ca, Sc
(i1) Coloured compound — TiCl;,TiO,

(111) Displays variable

oxidation state — Fe, K
(iv) More stable — Cr?t, ot
(v) Inner transition

metal — Cu, Sm

(vi) Liquid at room

temperature — Cd, Hg
(b) Write down the IUPAC names of any
two of the following : 3

() [Cr(NH,)s]Cl,
(ii) [Co(H,0)4Brs]
(111) Ko[N1(CN),]
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8. (a)

(b)
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Determine the oxidation state and

coordination number of Cu in the

complex ion [Cu(NH,),]**. 2

What is smelting ? Why is a flux added
? Give an example of a flux. 5

Or

Why 1is it necessary to concentrate the
ores before extracting the metal from
them ? Mention any two methods of

beneficiation (concentration) of ores.
Discuss briefly Zone refining or Mond’s
process. 5

Or

Write a brief note on variable oxidation

states of transition metals.
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