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CHEMISTRY
( Generic Elective/Discipline Specific Course )
Paper : GE-1/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 : 25)
1. ©oo (R wa T AfR Tfeer : 1x3=3
Choose the correct answer from the

following :

(a) NH;© T8 (XA F99 A
The hybridization involved in NH} is
() sp® (i) sp
(iti) sp3d (iv) sp
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(2)

Which of the following atoms has ng
unpaired electron? '

() N (i) F
(iii) Na (iv) Ne
() wero fial R IR O TSN 2

Which of the following has the minimum

bond length?
i) N, (i) N
(i) N, (iv) N3

2. wore i aad R e o Tew o @ 2x3-6

Answer any three of the following questions :

(@) oS Tl SR XegaE [et o

Write the electronic configuration of the
following ions :

ffiScis
) TeT e

(b)) T O FRHZ 4 |

Write down the postulates of Bohr’s
theory.
(c) NIfET SRRGa ogd FerOR o |

Write down the postulates of molecular
orbital theory.
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(3)

(d) o= SrEd B9 SRS SEA o AT ST~
foq i :
Draw the resonating structure for the
following two molecular ions :

NO3, CeHsO"
3. wore il A R e o Ted o 3x2=6
Answer any two of the following questions :

(@) VSEPR ©gq 52F© XeFgd 518 I 1 |

Explain the structure of XeFg on the
basis of VSEPR theory.

\ (b) H,O 9] £31 g BCl, S | P 70Xl |

H,O molecule is polar but BClj is
non-polar. Give reasons.

(©) bz *fe &2 IENE @R WIFSF (o2
S @ FFga 31 ?

What is lattice energy? How does lattice
energy control the solubility of ionic
compounds?

4. oo WAl RS Teq fe
Answer the following questions :
(a) He *R¥IE Turzasaed (o ol fAcay e
URIT <41 | o

Explain the Pauli’s exclusion principle
with reference to He atom.
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z % 'feamE SRS ‘;&WRCW ﬁm

B M- AW
— LRl LAl ]
~ n 4 ’ L
Express the Schrodinger’s  waye

equation for H-atom in terms of poja,

coordinate.

ﬂm%’ﬂ : 21/2X2:5

n the following :

5. wee faEEd €O
Write short notes O
(a) TFTER A

Fajan’s rule

(b) T ATl 1A
Heisenberg’s uncertainty principle

SECOND HALF

‘ ( Organic Chemistry )
( Marks : 28 )

6. woa B @I BRGR W% TEI! AR Tfred 1 1x4=4

\
! Choose the correct answer from any four of
| the following :

(a) T, B S GO SfaTeR @9 (i

The acidity order amongst ethane,
ethylene and acetylene is

(i) H,C=CH, <HC=CH <H3;C—CH,
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(5)

(i) H,C —CH,; <H,C=CH, <HC=CH
(i) HC=CH <H,C — CH3 <H,C=CH,;
(iv) 8*[ T GbI8 T2

None of the above

(b) wTe TEA TN AR FEOR SEe
OO I ?
Which of the following amines is the
weakest base?

() (CH3)3N

(i) NH, ‘
(iii) (CH3),NH i
(iv) HsC—NH,

(c) oo fan Qe [ ek e I
Sferer
Find out the nucleofiles from the
following compounds :

©
(i) CN
(i) H,O:
(i) BF3
(iv) (H3C),NH
(v) AlCl,
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(6)

mwmﬂ’mﬁ?‘?

matic in nature in the

(d) were frm A

Which on€ is aro
following compounds?

(e) T (IO R RS (T e,

qfR Sferedr :
Find out the compound having chiral
carbons from the following :

(i) H;C—COOH
(i) H,C(OH)CH,—COOH

H
HO—C—COOH

(iv) HsC,(NH,)CHCOOH
P23/20 o |
ontini (ed
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7. O N share R e fofiem Ted Bl ¢ 2x3=6
Answer any three of the following questions :

(@) TR R 2 2w o1 T o o 10
2°- WR 3wz fEeen e

FCFET |
What is carbocation? Give an example
and arrange 10_’ 20_ and 30_
carbocations on the basis of their
stability.

(b) ©TS TMAERT R Qe @b @S 5 ORT
forar
Write a short note on any one of the
following :

(i) I S et [Reew
Homolytic and heterolytic bond
fission

(i) A

Resonance

(c) RGPz &2 WRere @ e wr 1+1=2

What are nitrenes? How are they
generated?

(d) prWWmﬁﬁ@ﬂﬁﬁaw
e fme IRA? ofFfm S -
4T pKy, T T 9-38 WF 337, R T
QR @R @R FRIW?
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(e)

( 8)

On the basis of pK, value how can you
determine the basicity of a compound?
The pK, value of aniline and methyl-
amine are 9-38 and 3-37. Which one is

more basic?

e W @AEERe @t e e
e @n+2n T oww@ FEfeRe
@0 (o G R =W 2 1+1=2

What do you mean by aromatic and
benzenoid compounds? According to
Hiickel’s rule (@n+2)n which of the
following are aromatic compounds?

: a0 575
0| | el

(iti) © (iv) [S /I

8. oo frar epqeaRs R @ Iea =obre Te fo1 : 2x5=1¢

Answer any five of the following questions :

(@)

P23/20

were il (WP BR e Fiee s
Aot s W QPR RFRR AT Sk
<4l Yox4=9

Indicate the chiral carbon with star
mark and draw their Fischer projection
structure :

(i) HOCH,—CH—(NH,)COOH
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(b)

(c)

P23/20

(9)

(1) |l“(‘(‘((‘l)(‘ll,()”()ll()

(ti1) ll‘,(.‘Cll()llCll(Cll»,)')
(tv) HyC Qo). Br.C,H,;—

UM Aeoiems g a1 2, R a1 S o@ fop-
GRS ® vl wod PR
RIEISE G

Assign the following as E or Z, R or S
and cis- or trans-stereoisomers where
necessary :

COOH By~ fCalls
0 H—¢—on (ii) o=
CyHs ot g
CH,OH Hstaa i
(iii) Cl—C—CHy (iv) RN
CoHjs H3C CoHs

GIRoe Wfdwa e STeaTfrel =4c
X{qT |

Discuss about the optical isomerism of
lactic acid.
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( 10 )

(d) wRfes TNl SF SARF Ao e

(9)

P23/20

] “EFPTR e 4 |

Discuss the differences between
geometrical and optical isomers.

Ry e A W@ o & e ?
ORE I OISl WE FR AIRY
RGCE TeEy 90 |

What do you mean by axial and
€quatorial hydrogen? Draw the chair-
form of cyclohexane and indicate the
both types of hydrogen.

JATICASS  HF  PARPACIOAS &I AL
SHIZIPTR. AT 0|

Explain with example, the difference
between conformation and
configuration.

AR SNl CrRSIRCE (o1 9o [ 59
IR ofer =A1est 2 SARICACI S S5 347 |
What are the conditions followed by a

compound to show optical isomerism?
Discuss with example.
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9, WWWWMWWWW 8

ACCOrding Q@

. i er the
instruction, answ

following questions :

P23/20

Answer any two of the following

questions :

() o e 3 -2(es e P
TR =, Twaepr I 9 f
How is Corey-House reaction u-seii’vi :)1:
preparation of alkane? Explain
example.

(i) e s 7R cored fae B TS TR
iz fcer s e 7 R 2T ferwiiatd
for= o |
What happens when su.nhght ;
passed through the mlxtu.re th(l)
methane and chlorine gas? Write the
chemical reaction an its
mechanism.

(iii) F@Tﬁf\m m g fB?—
RRRIC o | e

Write with mechanism
cis-hydroxylation of alkene.

(iv) TR Toe 1 o T T AfEOR
o= oI wRee & Wi 7 R FRa
T ey e «foiRlems Fa° AT
TIE?

is

the
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(b) o= R e wiie [ s=opf 740 -

(12 )

What happens when acetylene is
passed through red hot copper tube?
Write with reaction. Is Markovnikov’s .
rule applicable in case of acetylene?

Complete any four reactions from the
following :

(1)
(i)
(iti)
(iv)

v)

(vi)

(vii)

(viii)

H3;C—C=C—H + H;CMgBr —> ?

H3C—CH2—CH2—CH2—CH2—CH3
Anhydrous AlICl3

?
HIG—CH=elfc], e 81.500°C

+ .
H3C—CH,—CH,—N(CH,),0H ——> ?

HaC—CH—CH—CHj + KOH (alc) —> ?
Bré SBr j
H3C—CH,—Br + Na +
Br—CH,—CH,—CH,—CH, -9 ether _

H,O
H3C—CH=CH, + HBr (gas) — =25 »

HgS0,/H,SO
HaC—C=CH + H,0 izt

* & &
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