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B.Sc. Examination

December, 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
December, 2022

CHEMISTRY
CHE-01 : ATOMS AND MOLECULES

Time : 1 hour Maximum Marks : 25

Note : Answer all five questions.

Use the following data, wherever required :
Velocity of Light, ¢ = 3 x 108 ms™
Planck’s Constant, A = 6-:626 x 10734 Js
Charge of Electron = 1:6 x 1079 ¢

1. Answer any fwo parts of the following : 2x1=2

(a) Calculate the frequency of light of
wavelength 600 nm.

(b) What is the condition for a molecule to
exhibit rotational spectra ?

(c) Why are the electron affinities of noble gases
positive ?
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2. Answer any two parts of the following : 2x2=4

(a)

(b)

(c)

What is a well-behaved wave function ?
Explain using appropriate graph.

Explain the type of hybridization in
phosphorus pentachloride and predict its
geometry.

Which of the following combination of
quantum numbers are allowed ?

n l m;  mg

i 3 2 1 0
1

i) 2 0 0 —-=

(i) 5
(i) 7 2 -2 1
1

iv) 3 -3 -2 -—-=

(iv) 5

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

(a)

(b)

(c)

CHE-01

Explain the variation of ionization energy

across second period giving reasons.

Write the resonance structures of nitrate

ion.

Find the percentage ionic character in HCI.
Given that the observed dipole moment is
3-57 x 1030 Cm and H - Cl bond length is
127-5 pm.
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4. Answer any two parts of the following : 2x4=8

(a) Draw the Born-Haber Cycle of NaCl and
calculate its Lattice energy given the
following information :

AH¢ = —411 kJ mol-1, AH =108 kJ mol-1,
I(Na) =4-95 kJ Il'lOl_l,
E . A (Cl) = — 348 kJ mol-1,

1 1
2 AH (= Cl,—CD =121
5 AHa (5 Cly—CD

(b) Draw the energy level diagram for O, ion.

Write its molecular orbital configuration.
Calculate its bond order.

() Bond length of H-F is 9294 pm.
Calculate the moment of inertia and

rotational constant, B, of H-F. (Atomic
mass of H=1,F =19)

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

(a) (1) Calculate the normal modes of

vibration for CO5 and SO, molecules.

(i1) Write balanced equations for the
nuclear reactions given below : (Any
two)

(I)  alpha emission by I;B
(IT) proton emission by ‘11; K

(ITI) neutron emission by gg Br
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(b) (i) An organic compound has A, =
500 nm. The absorbance of its solution
of concentration 1:7 x 10~ mol/LL was
found to be 0-42, using a cell of path
length 1 cm. Find its molar extinction
coefficient. Also find the absorbance of a
solution of same substance of
concentration 2-2 x 10-2 M.

(i1) Give at least two advantages of fusion
process over fission.
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2. FefaRed 9 & el g7 wFTi & S & 2x2=4
(%) wAISSHS FaglNeh aiT Hold o1 8 ? 39Ih

NG & I U |
(@) ®EHRE UTHIRIES H TR0 & YhR hi
=T e IR sl 1 qaigaH i |
() frafafed Faen g@st % SH-8 T3 1=
g2
l m; mg
i 3 2 1 0
1
T 1
(ii) 0 0 5
(i) 7 2 -2 1
. 1
(iv 3 -3 -2 - >

3. foafafaa & o g 2 s & s &S - 2x3=6
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(@) T8¢ A i AT T feafen |

() HCl ¥ yfdsa 3t o Ja Hifse, afe
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4. Trafafea § 9 fordl @ v & 3w AT 2x4=8

(%) NaCl % fou sz =% fRb@ HT |
frfafed g2 & g e Sl Hl oM
AHg = — 411 kJ mol-1, AH, = 108 kJ mol-1,
I(Na) =4-95 kJ mol—l,

E .A(Cl) = - 348 kJ mol1,
1 1

— AH4(= Cl,-Cl) =121
2 d(z 2 )

(@) O, 3 % [T H1 &R JARE@ ST | THH
A wereh fame fafew don ey A w5
giehe hifeT |

(1) H-F & 31eg @« 9294 pm 2 | H-F &
o e smpl ot gl fRRiw, B W
IRehad HINMT | (H & W 9K = 1 3R
F=19)

5. Trafafaa @ @ fefl g s &1 I S Ix5=5

(F) () COy AR SO, AT & o I HA
farenett <6t momT il |

Gi)y T & w8 Tfehe srfifeameti & fau
ggfera Tt foafee : (fhedi 37)
(D 1B g UH (o) IeESH
(IT) ;‘;K T IS IcEsH
(IID) 5;Br gRI =g Jeas
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(@) () UH SEHH AfH H A = 500 nm
8 | 38k 17x105mol/l, Hgal
foe= &1 YIS 042 B, 99 1 cm
e hl TEE & | $9oh HioR faeg Tone
I IRehe T | 2:2 x 10-5 M HTgal
% 3 Bl food W g STa=Eumeh i
ST ST |

(i) forge ufshen &t gorr § GorH ufskan &
FH-E-HH QA ST |
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CHE-02

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

CHEMISTRY
CHE-02 : INORGANIC CHEMISTRY

Time : 2 hours Maximum Marks : 50

Note :
(i) Answer any five questions.

(it) All questions carry equal marks.

1. Answer any ten of the following : 10x1=10
(a) Name the metal present in chlorophyll.
(b) Write the constituents of water gas.

(¢) Give the names of the least and most
electronegative elements.

(d) What are the constituents of super
phosphate of lime ?

(e) Name the isotopes of hydrogen.

(f) Name one element that forms -clathrate
compounds.
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(g)

(h)
@)
@
(k)
@
2. (a)
(b)
3. (a)
(b)
4. (a)
(b)
CHE-02

Name one element that shows catenation.

Name the compound of nitrogen that is
useful as a rocket fuel.

Name the metal that is refined by Zone
refining.

Write the formula of inorganic benzene.
Why is HyS a stronger acid than H,O ? Give

one reason.

Name the compound in which oxygen has a
positive oxidation state.

Name the allotropic forms of oxygen. Give
their structures and properties.

List all the noble gases. Give the reasons of
late discovery of noble gases.

Explain, how the properties of elements in a
group, and in a period, vary.

Why is trisilylamine a very weak, and
trimethylamine, a good Lewis base ?
Explain.

Name and explain the various forms of
hydrogen.

Explain the 3¢ — 2e bond giving an example.

5
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5. (a) Explain the linkage isomerism in
coordination compounds with the help of an
example. 5

(b) Define interhalogen compounds. Explain the
structure of an XY3 type. 5

6. (a) Describe any one method of industrial
preparation of sulphuric acid. 5

(b) What is lanthanide contraction ? How does it

affect the inner transition series ? 5

7. Write short notes on any two of the
following : 2x5=10

(a) Anomalous nature of lithium
(b) Magnetic properties of transition metals
(¢) Nitrogen cycle

(d) Purification of metals by zone refining
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(B) @ T a1 Toh a1 W ey |
(1) Tehe 389 H ITAMM SN o Teh Ak h1
T fafew |

(31) Aed UNwRU g Uihd 91g 1 AW
fafey |

(1) 3T i 1 g fafaw |
(2) Hy0 &l a1 H HyS AfYU® Jaa o i

&A1 8 2 Th BV T |
(3) SfaeflSM hl oATCHe ITTRH  TAEAT AT
ifiren @1 A ferfiu |
2. (%) IMEoN & AWET & IW ffaw | eI
AT 3R o7 @R |

(@) meft 3cpe A A geheg Ffe | 3cpe A=t
& W H WIS o HRUT 9q15T |

3. (%) e HIfC foh g § 3R Tad § T &
o1 fohe R aftafda & 2 |

(@) gEffaawie o gea 3R grsafaeud
IT=H] TFH G H Il g ? AT HI |
4. (F) TEeNH & Ot w0 % am fafge qen sTh
ST HITT |
(@) T ITEWT T 3¢ — 2e TS hl AT HINT |
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5. (%) T 3¢EWT sl GERCAT & q0—aF Afehi § Feran

FHTEIIAT hl SATEAT hifT | 5

(@) Iiaeded Al w gy Hifve |
XY 5 TR hl T hl e HIfT | 5

6. (%) ToHIH A o eIk Icared Sl 5 Th
fafer =1 avi AifSe | 5

(@) SAATEE THTH FT BIAT B 27 SATANH-GHAT
GATHAT I TZ HH THTIT T & ? 5

7. Fafafea @ @ gl @ W gfaa fewfomt
fafgu - 2x5=10

%) TAIUIH sl A FIEN
@) HHAY G1q3AT o Feh 0
M) ATEZSH w5k

(
(
(
(9) T Uit grT aTgei o1 Iea
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