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The figures in the margin indicate full marks.

Full Marks: 40

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

SECTION-A / ei-5
INORGANIC CHEMISTRY / (&4 T

Answer any fwo questions from the following

fsferr (it 715 @loie Sea e
PrefRTRad 37 gEaeT THEEP! TR ATTEN
Write number of nodal surface present in 2p-orbital.
2p-FTH(F 73 e A AN 9

2p-orbital AT DT ATScT HTEDT AT oIe]a Y |

Among CH4, NH; and H,O which molecule has highest bond angle? Why?
CH.,, NH; @R H,0-93 S SI0x) 17 Ihe0plel FACH1 e @R (1 9
CHa, NH; 31 H,O H& ! g=8 PIvT e g8 37 fdp 2

Which pair represents isoelectronic species?

(i) CO, NO" (ii) CO, NO, (iii) No, F» (iv) CO, H,
TACHR (I (SIS 1aI- 20w G 7~1H (ST 2

(i) CO, NO" (ii) CO, NO, (iii) N, F» (iv) CO, H,
P Sisel isoelectronic HSTTicrp! TR TE® 2

(i) CO, NO* (i1) CO, NO, (ii1) N, F, (iv) CO, H,
Write electronic configuration of Fe*" ion. Atomic no. of Fe is 26.

Fe?" OiCaa et bel Ao (7% | SIR=ICea 2f=rsiie] @i 26 |

Fe’' ion I ST BI-hTRE I8N | theTHe! URHTY] HEAT 26 & |

Calculate the wavelength of the 1st line of Paschen series of H-atom spectra.

2RI 2w 3= “irie Pificea aigw aigaba s N 1
BISSIoT URHTY] TeFeHe! Paschen %elieh! Ufgel] R AT TUMT e |

11x2 =22

1+1
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Arrange AICl;, NaCl and MgCl, in terms of their increasing melting temperature.
Cite reason.

AlCl;, NaCl €3k MgCl, (& TR S SRl Aee @3 Fiod [Keii 7151 F41

93a! e farge! GravMT 1T yeTeienelrs erafed ey |
AICl3, NaCl 31 MgCl,

Write mathematical expression of Heisenberg’s Uncertainty Principle.

QI Sifeesel Sofa ATwaefs =7l
Heisenberg @ AR RigTwcrep! TR Sffieafth oiegeie |

Arrange H,S, CO, and H,O in order of increasing dipole moment. Justify the
order.

H,S, CO, =8 H,0 ST Sitne Rtz S @R Aehs | Swives il 41
H,S, CO, 31 H,0 &valls Elﬂﬁf ﬁ;’%ﬂ &0l (dipole moment) DI HEET FIRd
THer |

Draw resonance hybrid of BCls.

BCl; (@104 (et RI2{EC oz 54|

BCl; I resonance hybrid &% Elﬂ'l%‘jlﬁ?{ |

PCls exists but NCls does not. Explain.
PCls @3 S8 A2 8 NCl5-93 Seg (721 — A 741
PCls T 3R §7® TR NCls Bl g — R T8I |

If radius ratio of an ionic compound falls in the range 0.414-0.732, then predict
geometry of the compound.

W (@I SRR @R @A-EPe-ag MW 0.414-0.732-99 W03 2 OIRGE (@567
Tl eyl Sips @ 2re e ¢

afe smafre difiee! BoaT U 0.414-0.732 @I SRRMT U6 9, HHTS~Sb!
ST ST T8 |

Write down the Schrodinger wave equation and mention the significance of the
terms associated with the equation.

ot ot HAEIG (719 9] B TN AR Gfoo 7RE smefer wies 79|
Schrodinger T AT THIHRUT SETE I I THIBRURIT FIET terms Ed! H8 Sl
e |

What is dual behaviour of the matter? Write down de-Broglie’s equation related
to this behaviour.

iR (FoeiFe 0 & @RI 2 @ 37H0E fB-@iafer 7iieaelft @12

YeTeie! STERT SEGER el & &l ? de-Broglie Pl a4 cHTERYT T f~erc] HHIHRUT cleeTe N |

Discuss the shape of CIFs.
CIF; (531 916w 7121 411
CIF; BT 3ATPR <l T8 |

2+2
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(d) Define lattice energy. 2
GeT ¥ IR wS |
Lattice energy RN 7 ﬂé gl

4. (a) Draw the Born-Haber cycle for sodium chloride. 3
CITGAIN FIIZS (T ACACE Fo1-C231 (b o 41|

NaCl @' &Tf Born-Haber a6 EFI'IG‘:@?:[ I

(b) Explain the spin quantum number. 2
A (PIFBIN TR T SNG4
Reqe e AT ST TR |

¢) Draw 3s and 2p orbitals. 1+1
() p
35 @R 2p IHY O T |

35X 2p orbital &0 o SSTER] |

(d) Write two limitations of Bohr theory. 2
@ICR OTgR 0 AIzno! Sleid 34|
Bohr & RIgrda! HHEw ?@jﬁ?{ |

(e) He is monoatomic molecule. Justify. 2

feferais o ~riefieel @ — i 41
He USCT HIMIBTCIHe U] &1 — =1 e |

SECTION-B / fTett-2
ORGANIC CHEMISTRY / (&R AT

GROUP-A / To-5

5. Answer any three questions from the following: I1x3=3

fasieie @-iw foqfe @rw Teq nies
frTfeTRETT Pt ofiT T2ERaeh] ITR ACTB Y :

(a) Which of the following is not chiral?

(1) 2,3-Dibromopentane (i1) 3-Bromopentane
(ii1) 2-Hydroxy propanoic acid (iv) 2-Butanol

5= (16 F7i21 (chiral) =31 9

(i) 2,3-CIREICTE (ii) 3-@ICACATCE
(iii) 2-22C R @R =Hite (iv) 2-RTGIw=

1017 3 Turn Over
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GEER ] @ chiral §é¢f —

(1) 2,3-Dibromopentane (i1) 3-Bromopentane
(ii1) 2-Hydroxy propanoic acid (iv) 2-Butanol

Which of the following compound is more acidic?

(1) CH; — CH; (i1) CH, = CH,

(iii)) HC = CH (iv) CH3; - C=C - CHjs
feeos I (oG Faeoe @ wifE ¢

(1) CH; — CH; (i) CH, = CH,

(iii)) HC = CH (iv) CH3; - C=C - CHjs
CIcTehl HE T Il el g7 2

(i) CH; — CH; (i) CH, = CH,

(iii)) HC = CH (iv) CH3; - C=C - CHjs
Which one of the following will give acetone on ozonolysis?

(1) Propene (i1) 2-Butene

(ii1) 1-Butene (iv) 2-Methyl 1-propane
63 I (91109 ST et T SHPIGH “ihedl A ¢

(i) @ (ii) 2-Reow

(iii) 1-RefHa (iv) 2-f=iEer- 1 -2ifo
TetdT 7 dfel ozonolysis AT acetone &8 ?

(1) Propene (i1) 2-Butene

(ii1) 1-Butene (iv) 2-Methyl 1-propane
Which one of the following compounds has maximum enol content?

fawfafie @l T @abe FKifie @ siemt 9w 9
qeTeT e g7 Alfiichep! el 7T JAfHTH enol content & ?

() /ﬁ\ (i) /ﬁ\/ﬁ\
(iii) J\ (iv) M
H H

Which of the following compound is most basic in nature?

(i) CH; — NH, (ii) F — CH, — NH,

(iii) O,N — CH, - NH, (iv) CH; - CH, - NH,

e (el s @t @ wi o

(i) CH; — NH, (ii) F — CH, — NH,

(iii) O,N — CH, — NH, (iv) CH; — CH, — NH,

CIeTeT HEJ T el Tl Sfeehcd &RIT &0 2

(i) CH; — NH, (ii) F — CH, — NH,

(iii) O,N — CH, — NH, (iv) CH; — CH, — NH,
4
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GROUP-B / fq@ti-4

Answer any one question from the following:
feseiie @-Fiq @36 @eee Teq nies
fr=ToTRET Pt TIET T3ehT STR oIETBINg :

(a) (1) Can a molecule with no chiral center exhibits stereoisomerism? Justify your

(ii)

(iii)

(b) (@)

(i)

answer with an example.

T2 T =TT @Il (T GBS AZENNR F AFce #1ed 9 Trigaesz ke
e e |

Chiral =5 T9EPT el isomerism FeT T IS ? TICT IaERURD] ATl
IR = TR |

Why hyperconjugation is called “no bond resonance™? Explain with example.

2/27{17 FAGLIIA (F (T4 No-bond @& Ie7 23 ? Trizdeliz Il 4|
Hyperconjugation &Ts f& ‘no bond resonance’ =& ? IITERTT W ARET
TR |

What is Hiickel’s rule of aromaticity?

SCAICL RA0F B i (b =F 2

Hiickel @I aromaticity a9 & & ?

Which one of the following compounds is most basic and why?
CH; —NH, , CH3;-NH - CHj

oo (Tetefer St (@G M I 9= (e 2
CH; —NH, , CH3;-NH - CHj

fferRae difiterese 7ed 1 A HwaT STferehad &Ry &0 31 fob 2
CH; —NH, , CH3;-NH - CHj

Draw the energy profile diagram for the conformational analysis of n-Butane.
Also draw the possible conformers of n-butane.

n-RSTER S1Tes RReeR &) @i ez foafs sl Tery Fresine
el
n-Butane T AREHSD [PRI0ep! e I5otl HohTget Tt Bljeld |

GROUP-C / faetat-at

Answer any one question from the following:
=TS G- @36 elvaa Ted nies
fereAfeTRac TaeT Uil I IE]aRy :

(a) (1) Why benzene is more stable, than its saturated analogue cyclohexane?

1017

@S] (el AIRCFIRT-9 (B @ Ao 9

fobeT AfesTT T p! A UHATeTT (saturated analogue) cyclohexane W< adl feer
g ?

5x1=35

10x1 =10
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(i1)) Define homolytic bond cleavage. Explain the product formation mechanism
using Br, with methane in presence of sunlight.

REEEGT TC Fes I 2 JAENE SfEors fited ¢ @ifim-9a [ifeaw omfe
¢ fRfFarere *mid & ¢ ScEma w41

Homolytic bond cleavage GRHTT T8 | ! Hebrer! SRR Ao AT
Br, TN TR Icura 10T H=FehT eea eI |

(ii1) Straight chain alkanes have higher boiling point than branched alkanes.
Explain.

IS SIETRFCAR QT (TR (B2 ST FoI% ([ 27 9 Iy T4
Straight chain alkane &%®T branched chain alkane 9w S¥T I arg g
— IR e |

(iv) 2-Methyl but-2-ene reacts with 4Br to yield 2-bromo-2 methyl butane.
Justify.
2-fiEs 2-[El azm@ifice wnftes 7o [RiEm 3@ 2-@on 2-fize
RS todt Fca 1 R [igwed wie)

2-Methyl but-2-ene e 4Br R4 Tfifehar "X 2-bromo-2 methyl butane UG
& — RST8] |

(v) Identify aromatic, non-aromatic and anti-aromatic compounds.
{053 (G SO, - b @< SHfS-SHeiets (Aol 3 e 41
Aromatic, non-aromatic 31 anti-aromatic Jfiwew gfgar "Iﬂ%ﬁ?:[ I

OO QAP

(b) (i) Dehydration of the given alcohol produces two possible alkene as products,
of which one is major and other is minor. How could you justify the product
distribution?

e peicPicaEba fbrizte Faee, ¥t T SEien codl 21| Syl 7
IS T4 | (I @8 ({0 F (01 2 2 Sl IB(3 iyl {617 54|

f&gUeT alcohol BT FTelleRUel 58 FHATfI alkene &% ScdTaH T8 SR HEY TSl
major 3 31T minor &8 | TUTS HART I<UTEH [ARUT ST T 576 2

T
H,C-C —CH,-OH —"" (A) + (B)
(|?H3 Major Minor

(i) Discuss the stability of the following:

fve (etesfer Bifces e mes
epTep! ReRTTER <t T8 14 | .

o . CH,
CH,~CH,, -~ “NCH, - ©/

1017 6
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(iii)) An alkene (A) on ozonolysis gives mixture of 1 mole formaldehyde and 3
1 mole of acetone. Write down the structure of A. What happens when A
react with alcoholic KMnQ,4?

O SERF (A) S-G9 2/ 1 (F FHNEA(CIZT 8 1 (@ SHIPIEH-
a7 felel ToR R | SIERFA “A” FNE F9 @R &7 NI (structure) @12 | SHHARFT
“A” @ STHICRIETE KMnO,-4 RIGaR 1 (od 203 9

TS alkene (A) NIRRT Ud Ao formaldehyde 31 T AleT acetone
{6 | A &I ERE ETER | A BT alcoholic KMnO, R4a wifeifshan el & &0 2

(iv) Carry out the following transformation. 1x2=2
feseie Ridaefe s v
T SRR JRT T |
Hg(OAc),, H,0
NaBH,

Pd / BaSO,
quinoline H,

() CH,-CH,—-CH =CH, > ?

(I) H,C—C=C-CH, > 9

1017 7



