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CHEMISTRY
( Discipline Specific Course )
Paper : DSC-1

( Atomic Structure, Bonding, General Organic
Chemistry and Aliphatic Hydrocarbons )

Full Marks : 53
Pass Marks : 21

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Write the answers to the separate Halves
in separate books

FIRST HALF

( Inorganic Chemistry )
( Marks : 28)

1. oo MaERE % Teqes! b Shied 1x3=3

Select the correct answer from the following :

(@) FEcEsE e wEcs @9 2z

The mathematical representation of
Heisenberg uncertainty principle is

(i) Ax-Av < n
27
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(2)

(i) Ax-Av< -
4n

i) Ax-Av> -
4n

. h
w) Ax-Av=—
w) 4n

(b) CIF33 o7 3@ (22

The structure of CIF; is

(i) T-SIFS
T-shaped

(i) 3o TR
square planar

(iii) o TR
tetrahedral

(iv) OB TSR

octahedral

(€ n=4, =0 WF m =0 @EON RYED

o [N
CPFTICOT SSQCbeT qerl= ?

n=4, =0 and m; =0 represents which

orbital?
() 4p
(i) 4s
(iii) 4f
(iv) 4d
16-21/387
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2. R ¥REeT Teq 9 2x3=6

Answer the following questions :

(@) T TGRART GRS 1 |

Discuss the limitations of Bohr’s theory.

(b) Rfen SRRGPNZEe BEgIEE [wea ©q[1 2
T2 e |

How will you fill up the electrons in
various orbitals? Explain.

(c) T ToyrRa SaRel AN I oS IR @l
o o1gf TeEe 41 |

Write Schrédinger’s wave equation and
give the meaning of the symbols used

there.

3. we [ (Il folibl 2 e w1 3x3=9
Answer any three questions from the
following :

(@) CFRFON SRAPIR 6 2 ” @I 751 FRIHN
TR Ol for4 | 1+2=3
What are the quantum numbers? Write
the significance of any two quantum
numbers.

(b) -2 BErCHl JEIB o1l | G2 SErcoE R CIeAl
91 =S T4l | 2+1=3
Explain the Born-Haber cycle. Write any
one application of this cycle.
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(c) TTEEE TS AL FA 3

Explain Fajans’ rule.

(d) SR ol fFTSl WF TEATOR (FqS (R
“fE S vercend ¥feq AcareeTel I ¥ 3

State the importance of lattice energy
and solvation energy in the context
of stability and solubility of ionic
compounds.

O] opfeT] Tl 4 3x2=6

Answer the following questions :

(@) @eTe W3l SCaes wighe 6 2’9, o<l (VSEPR
s SFpi) - Vox6=3

Predict the shape of the following
molecules (according to VSEPR theory) :

SF,, SnCl,, CH,, CHCl 5, BCl;, [Ni(CN)4]*~

(b) HTEA W@ HeAE T e ba wwe IR
W[ A T e e WE pEen
T 41 | 2+Ya+15=3

Draw the molecular orbital energy
diagram of nitrogen molecule and
calculate the bond order and establish
magnetic property.
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5. oo fracaie & @iel YR e7 e (Bl fersl : 2x2=4

Write notes on any two of the following :

(@) TSz w0

de Broglie equation

(b) LCAO smfoq e
Rules of LCAO method

€ v =% ¢ oo

Significance of y and \j!Q

16-21/387 ( Turn Over )

6. (a) W& TeAH! A e :

(b)

(6)

SECOND HALF

( Organic Chemistry )
( Marks : 25)

Select the correct answer :

I RYewa FeTe 8 @Rl FqS! (9Nl (32

The intermediate compound formed as a
result of homolysis is

(i) FREEE =R
carbonium ion
(ii) IS-T
free radical
(iti) SRR ST
carbanion ion
(iv) SRR SF SRR SR GC0]

both carbanion and carbonium ions

ICICHR I ki s B C I G E EE P 6 T I
Tferear : 1

Find out the nucleophiles from the
following :

.o e +
H,0:, BF3, AICl, CN, NO,, (CH;3), NH
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(c) = (PR WEq AN PR LA [ (b) FHEFEA SRE 2 wore TERe SRR
&orcr Ao Tferea - 1 AFTOR TS ACH
Find out the achiral compound from the What is carbanion ion? Arrange the
following : following ions according to their
() H;C—CH(Br)COOH stability :
CH . ©
. o8
(i) H3C—CHy—CH,—NH__ () HsC
CH; . H3C o
(ii) >CH
(i) HOCH,—CH(NH,)—C,Hj5 H,C
(iv) H,C=CH—CH,—CH(NH,)C,H5 HsC o
(iii) H307C
7. o [ @I foRbl 2 Te w4 2x3=6 CH,
Answer any three questions from the (iv) 1_130_61_12
following :
(@) oS TeaEd A PR (@R SRR (c) Tl (ot Jforcer s gern 2 Twrzael fir et ot o
(MR ? —:'5{‘ R T W ASIRANES What do you mean by reaction
FACHRD! O

intermediate? Explain with example.
Which one of the following compounds
will show hyperconjugation? Draw the
all possible hyperconjugative forms of (d) oot fra @EeaTed e @B gerT w4
the molecule :

Compare any one of the following pairs :
CHj;

(i) o S S ST
| Resonance and Hyperconjugation
(i) HaC—(—CH=CH, (i) SRR o[ I BEE RS 2|

CHg Inductive effect and Electromeric
(i) H;C—CH=CH, effect
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(e) “‘@eRE ¢ ftva fee 2ARE  aftrels

@z 57 w9 forets a9 177 < 541 |

“Benzoic acid is stronger than ethanoic
acid but weaker than formic acid.”
Explain.

8. wq [ (e BBl 2XF T 4 2x4=8

Answer any four questions from the
following :

(@) weTe Rl (PR M SWifes A 5159
Wit E/Z @9 #911 R @i pE Teg
AT

Draw the possible geometrical isomer of
any two of the following and assign them

with E/Z :
(i) H;C—CH,—C=CH—CH,
NH,
(i) OHC—CH,—C=C(CH,3)-Cl
L,

(iij) HOCH,C-Cl=C-Br-C,Hg
(b) ST FEG s & gw 2 wEw @l wHR
RPR[q 2CsRele SR BlY Fecael [ Toary w4

Define chiral carbon. Draw the Fischer
projection formula of the following and
label the chiral carbon by asterisk :

() H,CCH(OH) COOH
(i) HOCH,—CH,—CHCH4CHO
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(10)

(c) T%R T2 SAR 10w Yo foapr= AN fera |

Draw the two conformations of
cyclohexane and assign with their
names.

(d) SEHEET B RIS AF SEERl S
SRR 2Ry e e [ qe 2 g wife Srae
4 |

What do you mean by axial and
equatorial hydrogen found in the chair
conformation of cyclohexane? Indicate
with structure.

(e) IR FNCIMAIS! SF AT TR ASTo
HIRETRED:

Show the difference between geometrical
isomerism and optical isomerism.

9. O & (I GBI 2 Ted A 2x2=4

Answer any two questions from the
following :

(@) TS RS 2@ IR R @ 9Bl geem
oge 341 | fafen forfa o

Write with reaction, the preparation of
any alkane using Grignard reagent.
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(b) I ewa el [ @ 2 TreapR o |

What is aromatization? Write with
example.

(¢) 2,3-TRATRTGR [l & [eba-2 25
12

How will you prepare butene-2 from
2,3-dibromobutane?

(d) <T@ R (FICT @bF e7[Fe B (BRI forsil

Write a short note on any one of the
following :

(i) BT e

Hofmann rule

(i) To-Yee adfegiem fR[ia

Free radical substitution reaction

10. wero frqcared & e sifet ffamn s a1 @ 1x4=4
Complete any four of the following reactions :

() Hy,C—CH,—CH, + Na =25 >

KMnO,/OH/A 5

(it) Hsc—(|3=CH—CH3
CH,4

(i) HzC—CH=CH, ?
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(12

H,0/HgS0,
H,SO0,

(iv)] HC=CH

NaNH,

(V) HyC—C=CH —————> ?
NH; ()

KMnO,4/OH

(vi) HzC—C=C—CHj,4 S

(Vi) R—C=C—R+0; —> ?

* kK
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