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UNIVERSITY OF NORTH BENGAL

B.Sc. Minor 2nd Semester Examination, 2024

UCHEMIN10001-CHEMISTRY

INTRODUCTORY CHEMISTRY
Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

GROUP-A / fJoi-< / Rrvrr-a

1. Answer any five questions from the following: 2x5 =10
- 2Af5f5 efvas Ted wies
=TT g Ity e IR AICTE;
(a) What is Zeeman effect?
Zeeman 2% & ¢
Zeeman Y ST F B 2
(b) Write the electronic configuration of Fe'and Fe™" (Z=26).
Fe @& Fe** (Z = 26)-«3 a8 [FeUi @11
Fe 31 Fe’* (Z = 26) 591 electronie-configuration TN |
(c) Write down the differences between ideal gas and real gas.
i ST @ B M-« LR ST @)
et @i AT AR TR Sy RFTTeRs aede |
(d) What is Boyle temperature?
e il & 2
Boyle TTUsHH PHE?

®
(¢) 'What is'the hybridisation of the central carbon atom in CH; (carbocation)?
D )
CH, Fmibmma sy ~aian FsarEw Tred 711
®
CHj (carbocation) AT e BT TRATIE hybridisation & §8 ?

(f) Between ethane and ethene which compound shows better reactivity and why?
Bra @ 3A-a7 N (I @ FAET R T 2
Ethane Y ethene T&31 7 ey e wRifsrametterm <Rewo i faT 2
(g) Write down the differences between orbit and orbital.
% 8 TR el @)
Orbit 3T orbital Sty =TT TrEgE |
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(h) What do you mean by mean free path of gas molecules?
AR TR oG I& e RS & @i 2
R SFUEHH! mean free path TYBIE & 2

GROUP-B / f[Joie-2 / frvrr-a

2. Answer any four questions from the following:
- 515 evew Teawias
fFeAfeTReer 7 TR TR SR SETEN;

() ()

(i)

(b) (i)

(ii)

(©) ()

(i)

(d) @)

(ii)

(e) (i)

2011

Write down the limitations of Bohr’s theory.

Bohr 3t Rigeraar e oreger |

A maximum of 10 electrons can stay in ‘d” orbitals. — Explain.
A= FEW 10 B el QTS A — 9 790

PR 10 FRFITEE * > T RA G0 — wmnﬁtﬂql

State the postulates of klnetlc theory of gases.

How does viscosity of gases vary with temperature?

MR Aegol, SivNiaR e e Afeo e o

HT RTEen! TR o 6 57 78 2

What do you understand by the statement ‘The resonance energy of benzene

is 152 kl/mol’?

‘@A CeeRieT =& 152 kl/mol” @’ Bt ea & @Rl 2

IFATRY resonance ot 152 kJ/mol §78" — I FSIC F Y36 7

Compare the acidity of benzoic acid and p-nitrobenzoic acid.

RIEIRT YT 8 p-ARARTSRT e SifETeR Gl 741

Benzoic acid 3 p-nitrobenzoic acid B! AT JeTT TR |

The kinetic'energy of an electron has been found to be 5.76x107"° J. Calculate

the wavelength assoc1a_ted with the electron (Mass of electron = 9. 1x1073! kg;
h=6.626x107* Js).

Tl FEREE R 5.76x10° J. Leelie™ MR @ ow-tnd ffa w91
(B ©F = 9.1x10™! kg; h = 6.626x107 Js)\

SFCID! TRT St 5.76x107° T UTEUR! B | I e SRt aereed
TOT TR | (Setaraian! ST = 9.1x107 kg; 7 = 6.626x107* Js)

Why do electrons enter the 4s orbital before entering the 3d orbital?

GG ZEPE 3d FHEA AR 7S 4s FHE @ 2T 0 2

3d AT AL ] T Sorae T 4s HEAT ML T 2

Define critical temperature and critical pressure.

TP O 8 IRFG HILPF W wie)

fofeeet aomT St fobfeeer IR afomfie TRy |

5x4 =20
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(i) Draw the Andrew’s isotherms for CO; at temperatures below and above the 2
critical temperature.

TRIT SR NG & B9F, CO,~99 T Andrew’s isotherm && F41
CO, AT Andrew Pt IFANRATE Fhfear QAR T Tt X ARIDY aTaspHaT

(f) (i) Briefly discuss the mechanisms of E; and E, elimination reactions with 3
suitable examples.

QIR TR FRGANA By IR B, SR RIS fRraisies St enteiivat w31
Ey 3 E, S ARIfEamess] GO Sudh SSTexvid! e Wi wuHT
BAh TR |
(ii) Write the major product of the following reaction: ‘ : 2
frafiike Rieraiba eam Ritmres smidh @

Br

ethanolic KOH
Et,0, A

> ?

GROUP-C / ettt / frr-ap
3. Answer any one question from the following: 10x1=10
@ 9Ff0 2w Tea wies
FrfetRee 3+ ToeT ot TR IETRRT:
(a) (i) State Heisenberg’s uncertainty principle. 2
Heisenberg @ S1TARIT RIGEm< o e |
(i) What do you mean by compressibility factor? 2
PRI $eP 0o [ @Rl 2
Compressibility HR® H-idl & & ?

(iii) State Hiickel’s rule of aromaticity, Identify aromatic, non-aromatic and anti- 3
aromatic compounds from the following:

it bRifes Hickel-ax fasib 3o w71 fex ave @eferm e oo,
FH-SOCCADF IR SHIFB-SRACsioT (i Hiere F73

Hiickel @ aromaticity ®7 o oregery | FfeRaa difiess 7ed aromatic,
non-aromatic 3 anti-aromatic e e eI |

] O QO 1

(iv) Calculate the Van der Waal’s constants ‘e’ and ‘b’ for a gas having T, =304.2 K 2
and P-=72.8 atm. , |
G ORI, = 3042 K @R P, = 72.8 atm. WFI0A (F0T SITOCRSAER 4
‘@ G b’ W)
TSeT —dT T = 304.2 K 31 P, = 72.8 atm 9 T =G Van der Waal 1
fReR ‘@ 3 b AT RN |
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L

Give the Schrodinger wave equation for hydrogen atom.

QAEITE #NF & Schrodinger-3 S5 FNFIAT @1
TEIT TRHTVE A Schrodinger BT TT THIHRUT FETET |

Calculate the wave number and wavelength of first line of Balmer series.
(Given R = 1.097373x10” m™).

T PifRe 2ew @ o R 8 O ord ey 41

(8T W, R =1.097373x10" m ™)1

Balmer $RGeTa! Ui ST e HRET X TR TS TOMT T |

(RTI B, R =1.097373x10" m™)

Arrange the following in increasing order of acidity.

s ewe (@R waeEaE SifEwor fofers Arete:

?il—l OH OH
] @ » t b N02
NO,

Give reason in support of your answer.
e TerER FHTE (@ wis)
JUTEPT TN FHLTT R AT |

(iii) What are the causes of deviation of real gas from ideal gas behaviour?

S SR (UGS A VTR [pyfon el Srad 39
e W FaER 2Ry TP R Rt HIRITE B & 2

(iv) Discuss the effect of temperature and pressure on mean free path of the gas

molecule.
ST ST 51G S MR- 877 P! 8 BILef &©IT S F41
27 ST mean free path AT QIS X ETTH! ST FaT TIER |
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