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

CHE-01 : ATOMS AND MOLECULES

Time : 1 Hour Maximum Marks : 25

Note : Answer all the five questions.

Use the following data wherever required :
Planck’s constant : h=6.626x10">*Js
Velocity of light : ¢ =2.998x10° ms™!
Mass of electron : m=9.109x10" kg

Avogadro constant : N, = 6.022x10%3

mol ™

1. Answer any two parts : 2x1=2

(a) Write the expression for calculating the

magnetic moment.
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(b) Give one example of an optically active
compound.
(¢) Give one example each for polar and
non-polar compound.
Answer any two parts : 2x2=4
(a) Draw the Born-Haber’s cycle of NaCl.
(b) Predict the shape of PF; using VSEPR
theory.

(¢c) Which of the following two will absorb
at higher wavelength in UV-Visible
region ? Explain :

CH; -CH, -CH =CH,
or

CH, =CH-CH=CH,

Answer any two parts : 2X3=6
(a) Calculate the radius of the first Bohr
orbit for hydrogen atom.
(€p=8.854x102 C*N'm 2
(b) How many normal modes of vibration
do you expect for CO, and CHCl,

molecules ?
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(c) State the following :
(1) Hund’s rule
(i1) Pauli’s exclusion principle
4. Answer any two parts : 2x4=8
(a) (1) Identify the type of hybridisation

for each of the carbon atoms in

acetone.

(1) Write resonance structure of

carbonate ion.
(b) What is meant by the following ?
(i) Mass defect
(11) Binding energy
(¢) (1) Calculate the de-Broglie
wavelength associated with an
electron moving with the velocity of
1/10th the velocity of light.
(i) Which will have larger radius —Li*
ion or H™ ions ? Give reason.
5. Answer any one part : 5

(a) Draw the MO energy level diagram of
O,. Based on the this diagram, predict
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the bond order of O, and O3~. Which of
these is more stable and paramagnetic
in nature ? Explain.

(b) The lowest wave number absorption
line in the rotational spectrum of HCI is

at 21.18 em™.
Answer the following questions :

(1) Express the lowest wave number in

terms of frequency.

(11) What are the two energy levels

involved for this transition ?

(i11) What is the value of the rotational
constant (B) ?

(iv) Calculate the moment of inertia
and bond length of HCI molecule, if
its reduced mass is 1.627x107%7

kg.

B-1471/CHE-01/CHE-02



[7] CHE-01/CHE-02

CHE-01

fomm Tae
(sit. TE-H1)
LEIGRCHE)
S, 2025
HU=E.-01 ; IHT] 3 370y

gag ;1 goe SIfeFaH 37F : 25

T : Gt grer gl % S QIT )
&l STaeT &l (rEfciiad ST el 1 ST HoT :
Wi fIdF : h =6.626x1024Js
FHTST T 37 : ¢ = 2.998x10% ms™!
FAF2IT BT §7A ¢ m=9.109x10 kg
Tarig! (e @ N, = 6.022x10%2 mol ™

1. TR= < 9l & SW N : 2x1=2
(%) gohid ol & UReed & fau ==
fafem |

B-1471/CHE-01/CHE-02 P.T.O.



[8] CHE-01/CHE-02
() 4o =[oieh A 1 T S s
(1) ygaa AR SIye AR F1 TH-Th ST
Hig
2. Tl 2 9mil & S ST 2x2=4
(%) Tifeam Feigs (NaCl) & fau SH-%sR 9%
IElEETIS
(@) VSEPR g @& 39X W PF, i 3Thid
1 GATTH IS |
() frefafed 1 8 § #H-8 UV-Vis &9 § 5=
TICE W STenfoa e ? HEEmsy

ol
CH, =CH-CH=CH,

3. ol € vl % W I 2%3=6

() TSI TTAY] HT YT gt Hafh i e

%1 IRehe HifsT |

(€p=8.854x1072 C*N'm?)

B-1471/CHE-01/CHE-02



[9] CHE-01/CHE-02
(@) CO, 3R CHCl, 31uei # o1d foret wmm=
Hu faensii 6t smen e € 2

(71) T=fAfEd =1 Seeid it

() gUs k1 fEm

(i) TS 1 TUesH fagr

4. for=dl & 9FT & SW T ¢ 2x4=8
(%) () THEHE | Jodsh shio THY] HROT H
Jeh ohl T8 hiTSTT |
(i) TEME AFF hi TGRS T fafeT |
(@) frfafea & st = ae § 2

(i) SoFHH &ffd
(i) sEH el
() () TH TR & -9l qURE  H
qRehed &IfTT Safeh SolaeA &1 o
RS & ST < 1/1040 feg 2|
(i) Li* =1 H omwH °§ ¥ fhast e
YR BRft ? shROT SIS |

B-1471/CHE-01/CHE-02 P.T.O.



[10] CHE—-01/CHE-02

5. foelt weR Wi w1 SWERNT 5
(%) O, & AT FHagh Holl X H 3N@ AR
TH IR@ & AER W, 0, X 0 & e

SHI 1 YAGAH HIGC| YHfd H T9H 9

HA-H1 Ao TR ¥ iR S-S 4

EAEEIRY

(@)HCl & oA ToeH § fr=aq a1 q9&n

TSRS 3@l 21.18cm ™" W ¥

frefafed 9ol & s ifeg

() fem T e & oo & uS #
eSS

(i) 39 GHAT H HE-T 3 ol &R afmferd
€ 2

(iii) T feerish (B) F AR FNE ?

(iv) HCl & ot Siee et oiR oTey wemg
1 qehel HIfST, i S8 FHHI

TN 1.627x10 2kg Tl

B-1471/CHE-01/CHE-02



[11] CHE-01/CHE-02

CHE-02

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

June, 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 is violated in the

following electronic configuration

1s?2s® ? State the rule/principle.

(b) For the following pairs, indicate which

1s larger in size (any two) :
(i) Na, Na*

() Cl, C1I-

(i) C, Si
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(d)

(e)

(b)
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Define ionization energy. Why is the
second 1onization energy higher than

the first ionization energy ? Explain.
Why is H,O a liquid and H,S a gas at
room temperature ? Explain.

Why are alkali metals strong reducing

agents ? Explain.

Explain why group 1 metals form ionic
compounds, are softer and have lower
melting points than group 2 metals. 3
Which is the most abundant metallic
element in the earth’s crust ? Name an
important ore of this metal and an
important use of this metal. 3

Why 1s BCl; a gas and AlICl; a dimeric

solid at room temperature ? Draw the

structure of dimer of AlCl;. 4
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(b)

(c)
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Or
Draw the structure of diborane
molecule and state briefly the main
difference between the terminal B-H
bonds and bridging B-H bonds present
in it. 4
Why is CO, a gas and SiO, a high
melting solid ? Explain. 3
Draw the Lewis structure of ammonia.
Will it act as Lewis acid or Lewis base ?

Give reason. 3

Write one reaction each showing
oxidising and reducing properties of
nitrous acid (HNO,). What is the

oxidation state of nitrogen in HNO,, ? 4

Describe the anomalous behaviour of
oxygen giving three examples. 3

Which one has lower density—ice or

water ? Explain. 3
Categorise the following compounds as
oxidising and reducing agents : 4

GeO, PbO,, SnCl,, PbCl,
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Or

Name any four types of silicates based

on their structure and complexity. 4

5. (a) Define electron affinity. Why 1is the
electron affinity of nitrogen lower than
its neighbouring elements oxygen and

carbon ? Explain. 3
(b) Why is OF, referred to as oxygen
fluoride and Cl,0O as chlorine oxide ?

Draw the structure of Cl,0. 3

(c) Write the names of any two of the
following oxo acids and find the oxidation

number of the halogen in each : 4
(1) HOCI

(1) HOCIO

(111) HOBrO,

(iv) HOIO4
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Or
Why do transition metals exhibit
variable oxidation state ? What are the
highest and lowest oxidation states of

manganese ? 4

6. (a) Account for the hybridization of X and
the geometry of any two of the following

types of interhalogen compounds : 5
1 XY,
(1) XYj
(1) XY,
(b) Why does xenon form compounds only

with oxygen and fluorine ? What is the

structure of XeF,? 5

Or

Why is the separation of lanthanides so
difficult ? List three important methods

used for separation of lanthanides.
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Indicate the correct option (any four) : 4

(1) Soft metal ................ .
[Cadmium (Cd), Calcium (Ca)]
(i1) Coloured compound ................ .
(CuSO,, ZnSO,)
(111) Inner transition metal ................ .
(Chromium, Cerium)

(1v) Displays variable oxidation state

................ . (Sodium, Vanadium)

(v) Diamagnetic ................ .
[[Ni(CN), >, [NiCl,]*"]

Determine the coordination number and
oxidation state of the transition metal

ion in any two of the following : 4
@D  [Fe(CN)I*
(i) [CuF,]*

(ifi) [Pt(NHj), Cl,]
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(a)

(b)
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Give any tfwo types of structural

1somerism in coordination compounds. 2

Discuss calcination and roasting giving

one example of each. 5

What are the criteria of selection of a
good reducing agent for extraction of
metals ? What reducing agent is used to

reduce iron oxide ? 5
Or

Discuss the contact process for the

manufacture of sulphuric acid. 5
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