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B.Sc. Programme 1st Semester Examination, 2022

DSC1/2/3-P1-CHEMISTRY
NEW AND OLD SYLLABUS

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.

Use separate Answer Scripts for Section-A (Inorganic) and Section-B (Organic)

SECTION-A / Tetd-5
INORGANIC CHEMISTRY / S0 TR

Answer any fwo questions from the following 11x2 =22

e - 76 @ve Tea wie
fFrferRad g g8 UeAswd! SR oRejsg

1. (a) What are the differences between orbit and orbital? 2
T 8 T W 2Ny It o
Orbit 3F Orbital &Pl fA=TdE® oegey |

(b) Write down the postulates of Bohr model of an atom. 3
QIR TR AR o1oea el @)

Bohr &1 IR HwqYUl SMRIEHIR Bahd a9 |

(c) The kinetic energy of an electron has been found to be 5.76x107"°J. Calculate 3
the wavelength associated with the electron. (Mass of electron = 9.1x107%! kg ;

h=6.626x107 Js)

a3 EREER A& 5.76x1071°) | @7 Swwwmy Ay F91 (EREEE o =
9.1x1073! kg ; 2RI EIF h = 6.626x107* Js)

e SelagEdI kinetic $oll 5.76x107°] Wy FIRid FHd wavelength
TTOTHT T8N | (Mass of electron = 9.1x 107! kg ; 4= 6.626x107* Js)

(d) Write down the Schrodinger wave equation and mention the significance of the 3
terms associated with the equation.

@IS o% AN @721 G ANFAET A THS FANS Mo wles @12

Schrodinger @1 TRT FHIGROT oRefalN AT FHIIRORNT FHEMRIT  Adeod]
g Joold T |
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2. (a) H,Oand NH; both have sp’ hybridisation but their bond angles are different —
Explain.

H,0 @& NH, CORR TR sp’ & Siena 75 (wiel Sfeiint — I 41

H,031 NH,gd®! sp’ hybridisation g X figw®!l bond ®IUE® A=
gO—IRT T ﬂg |

(b) Predict the shape of the following species using VSEPR theory:

(i) CIF, (ii) SF,
VSEPR 74 Sae fsfere (qiatefm sipho 3¢a e
(i) CIF, (ii) SF,

VSEPR fUgH T YN TR 7+ UTifigsmad! seR Afdsarfl s —
(i) CIF, (ii) SE,
(c) Aglis insoluble in water but AgF is soluble in water — Explain.
Agl & S@R_) [ AgF e TR0 — 17 9|
Agl 9T STl B TR AgF U goeld © — SR e |
(d) Which one have higher dipole moment between NH; and NF,, and why?
NH, @ NF, -4 (4 T4 GIRCAET (TS @ @R (e 2

NH, 3T NF, /= %d®! dipole moment 91 g7 31 fhe ?

3. (a) Draw the Born-Haber cycle for NaCl explaining the terms.
NaCl-a9 Born-Haber b 1%« ¢ @< #irefer il 41
NaCl Te-id! @R Born-Haber cycle dﬂléj’élﬂ 3 =T ‘I':iSI‘{‘[ I

(b) State and explain Fajan’s rules to explain covalent character in ionic compound.

e (@ W ANEE IH0 DA G FH0e TS fwalE 3909 T @3
[ FFN

e ARTHAT FeddIoled quidl ARAT T4 YA g1 Fajan &1 FROAeTs

SIETERY 31 RAT T |

(c) Explain on the basis of molecular orbital theory which has greater bond
dissociation energy : N, or N} ?

Molecular orbital theory-a3 fofere iwiba g% fKiveaw *ifes @ : N, ==&l NI ¢

Tfdes el RigTa! AERAT N, A NI 9 HEd 978 JUFDROT Holl
N B — ARAT TR |

(d) BF, is trigonal planar but NF; is pyramidal — Explain.
BF, eay [qeaieiere f5e NF, e — i 41
BE; trigonal planar §© T NE; pyramidal g5 — T *I:iSIﬂ I
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4. (a) He, does not exist. Explain. 2
He, -9 (3 g (731 1)1 41|
He, 31afRerd 89 — =l e |

(b) The dipole moment of NaCl is 8.5 D; the distance between the ion Na* and CI~ 3
is 2.36 A. Calculate the percentage ionic character in the molecule.

NaCl-93 fat @wg 8.5 D; Na'«@® Cl° SRR SesoiFaE 179 2.36 Al
NaCl S9(S SRR bHER *rosl #ifasiel fefa 34

NaCl &I dipole moment 8.5D §® | Na™X Cl~-®I d=dl 3 2.36 A g0 W
3TUTHT 3 quiehl Tfrerd oM T8I |

(c) Why the melting point of CaF, is higher than that of Cal,? 2
CaF, -93 TqI% Cal, -3 ST S (@R (e 9
%9 CaF, & wa fdwg Cal, 9T 91 §6 ?

(d) Draw the resonating structures of nitrate ion. 2
TIZCEE SRR TSI ofoesfer S 4|

Nitrate ion I resonating ARAAEH PHIJel |

(e) O, is paramagnetic. Explain. 2
0, oY APRINCATS (e FILY 4
O, paramagnetic §6— AT T84 |

SECTION-B / fxeia-4
ORGANIC CHEMISTRY / (&3 F9T

GROUP-A

5. Answer any three from the following: Ix3=3

fefere @-m foafb etas Tex wie:
feforaa g O UTTEwe! SR AN —
(a) Which of the following is the strongest acid?

(i) CICH,COOH (ii) ICH,COOH

(iii) BrCH,COOH (iv) O,N — CH, — COOH
e @A IR Sig =i 2

(i) CICH,COOH (ii) ICH,COOH

(iii) BrCH,COOH (iv) O,N — CH, — COOH
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1 #e Few=aT 9ferar 3FeT g Bl ?

(i) CICH,COOH (i) ICH,COOH
(i11) BrCH,COOH (iv) O,N - CH, — COOH
(b) Optical isomerization is shown by
(i) 1-Butanol (i1) 2-Butanol (ii1) 3-pentanol (iv) 4-Heptanol
SR AAITO! (AT
(i) 1-ReoI= (ii) 2-Reoee (iii) 3-CoFOI=ET (iv) 4-G7BIeet
=7 7 ¥l optical isomerization WS ?
(1) 1-Butanol (i1) 2-Butanol (i11) 3-pentanol (iv) 4-Heptanol
(c) Waurtz reaction of bromoethane yields
(1) 2-bromobutane  (ii) n-butane (111) iso-butane (iv) Ethane
olre RiEe T @R Feisiise 2

(i) 2-@REEGA-@ (i) n-REG-@ (iii) S2ET-RSGH-@  (iv) B-9

Bromoethane & Wurtz Ufifsharare & Ired g6 ?

(i) 2-bromobutane  (ii) n-butane (ii1) iso-butane (iv) Ethane
(d) Which of the following compound is most basic in nature?

R @I (@91 TR0 SfEFes T 2
fforRaa 7ed g A Ad9=T &R g6 ?

OO RS
0,

(iii) OzN@NHz (iv) Q—Nm
H;

GROUP-B

6. Answer any one question from the following:

fasfeiRe @-@N 9Fi6 207 T nies

@1 USC] TP IR AEIBI —

(a) (1) Assign R/S notation to the following molecules:
Csa S @ e R/S FHFGH (79 45
= au[gvealy R/S AICeM e |

OH COOH
(A) H NH, (B) CH; CH,0OH
Br H

1017 4

5x1=35

1+1



UG/CBCS/B.Sc./Programme/1st Sem./Chemistry/ CHEMDSC1/New & O1d/2022

(i1) Draw the energy profile diagram of ethane (Conformational analysis). Also 3
draw the possible conformers of ethane.

3729 993 Energy profile af o 353 @3 78Ry Sacaaafel Srae 311

Ethane &I energy profile Y& d)IfJ:SN-I\ (Conformational analysis) |

Ethane &1 |®Tfdd conformers U BIald |
(b) (1) InKolbe’s synthesis why sodium phenoxide is preferred over just phenol? 2

Kolbe’s synthesis AT f&9 sodium phenoxide @T§ phenol W= WIfHHaAr
fags ?

(i1) Complete the following reactions: Ix3=3

e Rfenefs w3

=1 ufafhares q=1 TeN —

g
() CH—C— CH—CH Cone 180+, (¢)
OH
GROUP-C
7. Answer any one question from the following: 10x1 =10
feafere @-H @35 et Teq nies
FrfeTRad g1 TSl Ued! IR Iy —
(a) (i) Define Huckel’s rule of aromaticity. How can you explain the aromatic 1+2

characteristics of tropylium cation?

IR @R SR ke wiel Freld g BEERm St
SICB R e e 9

Huckel @1 aromaticity A UR®INT THeRY| HERI TqUE  tropylium
cation &I aromatic IS AT gD ?

(i1)) Can a molecule with no Chiral center exhibit stereoisomerism? Justify your 2
answer with an example.

Chiral Centre 2%!8 & & TS stereoisomerism (M 7S 9 THIEAeHE @3
et 2ol Srad 541

b BN e TYUD] 31?? stereoisomerism S TH OIS ? UICI
ISRV AT qUS D! ITRATS =1 T4 |

(ii1)) Why anti-Markownikoff’s addition is observed in presence of peroxide? 2

e ad [Refdhe @0, oremmnzees Seifzforse (i IR & ¢
f& peroxide ®I IURARIAT anti-Markownikoff ®I g <RI ?
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(iv) Hyperconjugation occurs in which of the given compounds below?

e @I (@R G0 QRARFTYCIN (a0 9
=1 diffrhes w8 @1 Hyperconjugation €fed g0 ?

CH3 \ / CH3

CH3 CH3
w el @ T o (I

CH3

Draw the possible hyperconjugation structure whereever necessary.

T (TR O ST SIS TR RIZARFAICAIT omesfley o 341

FWIfAd hyperconjugation ARF-TESw®] f2rF S84 |

(b) (i) Why is Wurtz synthesis is not preferable for alkyl halides with odd number

of Carbon atom?

RSIT WRAF FIA #7we SRFe SPARF T (Fg Sl W [l

TR 7T A 9

fbd Wurtz A0l ®e GRATEHD] favq Hearh! A1 alkyl halide

T AT IUGHRT gad ?

(1)) Which product is formed by oxymercuration-demercuration reaction of

1-butyne?

T TFCEH- e [feam 1-RToEa Fi Ji Soae smig Teom

FE?

1-Butyne @I oxymercuration-demercuration Uffsharel & IcATGA TS ?

(i11) What do you understand by term reactive intermediates? How they are

different from transition state?

Reactive intermediates J5C® S @A 9 Transition state-49 X reactive

intermediates-<43 N4y @& |

Reactive intermediates 9=/l & g ? fFIE% transition state Y=&T B

WP §O ?

(iv) Draw the Sawhorse, Newmann and Fischer Projection formula for the

molecule given below.

ftsa @91%a Sawhorse, Newmann @<} Fischer Projection-@fe1 o« 41
forferRad sru! Sawhorse, Newmann I Fischer Projection JFgwad! &

TSR |

HO H,
HoNa:
2 \/C_ C\\_'
H;C CIH

(v) Discuss the halogenation mechanism of Cl, with methane in presence of

sunlight / heat.

i SoifEfore fited w97 W Cl, S9 TSl sewe!

D T4

JID! fHRor /auedr SURARAT Cl, BT methane fAADI halogenation

AT Bhd e |
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