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CHEMISTRY
( Generic Elective )
Paper : GE-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 guestions
Write the answers to the separate Halves
in separate books

FIRST HALF

( Inorganic Chemistry )
( Marks : 25)

1. ©% e A Seie : 1x3=3
Choose the correct answer :
(@ Na(Z=1)F C&F TEFW IX FRION
IR ARG 27

The set of quantum numbers for the
outermost electron of Na(Z =11) is

i 3,10 % M 3,1,1, %
(i) 3,2, 1, % (iv) 3,0, 0, %
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(2)

(b) TS T D WY A AT FEA N
#@qq sp> TH?

In which of the following molecules, the
central atom does not have sp°

hybridization?

(i) CH, (ii) SF,
D

(iii). BF4 (iv) NH,

() oS fim PR I O e 2

Which of the following has the minimum

bond length?
@ 03 @i O,
(ii) O3 : {iv) O3

2. wars fiml oRad R @ bR Tet Pl . 2x3=6
Answer any three of the following questions :
(o) TS A SRR wegan e PR sy
Sregee TR eI

Write down the electronic configuration
of the following ions and mention the
number of unpaired electron in each :

Cr3+, Zn2+
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(3)

() FEFE TR er|e e IR e fam
PRI I S I I

On the basis of Fajans’ rules, explain the
order of melting points of the
compounds given below :

LiCl > NaCl > KC1 > RbCl

(c) =T AP MR oo TETZ fors

Write down the conditions for resonance.

(d) w9 SRRdE ogd T Ferbuz B

Write down the postulates of molecular
orbital theory.

3. oo il 2R R e HR Tl @ 3x2=6

Answer any fwo of the following questions :

(a) TR wfroer T | @B -
(S3=66x10"2* g) 1S 8x1075 erg

@ MR e fAfr
(h=6'62x10"%7 erg-s) 1+2=3

Write down the Heisenberg’s uncertainty
principle. An  o-particle (mass =
6:6x1072*g) has kinetic energy
8x1073 erg. Find the wavelength of this
particle. (h=6-62x10"%7 erg-g)
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(4)

(b) SN @R @R e 2 If-caR vE T
oA @R Gftr % @ R R
iRk 2 1+2=3

What is lattice energy of ionic solids?
How can lattice energy of ionic solids be
calculated by using Born-Haber cycle?

(c) VSEPR TG "RTS XeF,J %5 I < | 3

Explain the structure of XeF, on the
basis of VSEPR theory.

4. wos fEl oA Be B 5x2=10

Answer the following questions :

(@ () FREER s A Reans fFR we e
@& AR oleo o o

write down the Schrdédinger’s wave
equation and the significance of
various terms involved in it.

(i) H [ IQ F A o e
3 TR TS A 90 2+3=5

Express the Schrddinger’'s wave
equation for H-atom in terms of polar
coordinates.
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(5)

(b) () He *RUIF TTRITFRCA o1 “efery ey
RS [ +491 1

Explain the Pauli’s exclusion
principle with reference to He-atom.

(i) HyO 99 #3m 73 BCl; =¥ | I_I
eafia o 2+3=5

H,0 molecule is polar but BCl; is
non-polar. Give reasons.
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(6)

SECOND HALF
( Organic Chemistry )
( Marks : 28)

5. w5 Sech A® e : 1x3=3

Choose the correct answer :

(a) | ST FTCH] FHIEA SIHESLE R ?
Which of the following carbanions is
most stable?

() CHyCH,

(i) (CHs),CH

(ii) (CHg)sC

(i) CH,=CH— CH,

(b) TR REFHR SO SHFAO A

The correct order of increasing acidity of
the following acids

1.
2.
3.
4.

is

CH,CH,COOH
(CH;),CHCOOH
(CH,);CCOOH
CH,CICH,COOH

i) 4<3<2<1
fii) 1<2<3<4
(i) 3<2<1<4
fiv) 4<1<2<3
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(c)

6. (a)

(b)

7. (@)

(7)

T (FICH S SOMNSF NN (FFR ?
Which of the following molecules can
exhibit the geometrical isomerism?

() CH3;—CH=CH,

(i) CH3—CH=CH—CHj3

(i) (CH3);C=CH,

(iv) CH3—CH=C(CHj),

il fRfRa T eer A 7R o
TARRCNA 10D I 91 1+1=2
Write and explain Huckel rule of

aromaticity with the help of two
examples.

ERTIER T ) wee AR o[l
WAL FIEER AP S ¢ 1+1=2

Define electrophile. Select electrophiles
from the following :

BF;, NH,, HS®, S0,

ot frm SRl AewIRes wered
1x2=2

Convert the following projections as
directed :

H Br
() %s T ACFR [T P i
H

Br Sawhorse to Fischer projection
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(8)

CHO :
.oy H—}—
@) | o Reua o e ercwetd

CH,OH Fischer to Newman projection

(b) T8 R TIENAR CIP =TT TR 31«
1+1=2
Assign the following stereoisomer
configurations by CIP system :
COOH
() u—-ou
CH,0OH

H /CH,CHg
ii Cc=C
@ e=c_
CH3 Br

(c wRE wF SRy PYEE RN @@R
TR TR SOIROF TR FAFICAZACH! S
0 2

Draw the most stable conformation of
cyclohexane  showing axial and
equatorial H-atoms.

(d) oA erwe R S n-RGW R
TR SOPTR O F "F w9 fran
n-REBR @FAE T ABREIF @R

bilEa ki 3

20P/475 ( Continued )




(9)

Draw the possible conformations of
n-butane with the help of Newman
projection formula and give their names.
Which is the most stable conformation of
n-butane?

N/ Or

PabfRe 4R HOOCCH(OHCH(OHCOOH
S RERRDl  ERETAm R
ST T T A ALNITONA Py SIF
RfEFs TN s 411

How many stereoisomers are possible for
tartaric acid, HOOCCH(OH)CH(OH)COOH?
Draw the configuration of the isomers in
Fischer projection and also find which
are optically active and inactive.

8. (¢ R wEfem R wm TiRfoe
HIO; 1 HNO; GUPFR T AR 1AM I 2
Iodination of alkane is carried out in the

presence of an oxidising agent such as
HIO; or HNO3. Explain.

(b) @'PFE TS HBr JCAEA R0 2-3" 02 0o
Seom = e CoR'AIRSR ToifRfee 3 Ridmsr
oo 1-3' VLR Beom = | e e
M 0 3

20P/475 { Tum Over )



( 10)

Addition of HBr to propene yields
2-bromopropane, while in the presence
of peroxide, the same yields 1-bromo-
propane. Explain and give mechanism.

(c) & AR R @A PR MBI T : 1%x2=3
Convert any two of the following :
(i) T [ TR
Ethane to propane
(i) TR [ FRAFE
Ethane to ethylene
(ifi) <fSORRAR @1 24’
Acetylene to propyne
(iv) RE-1-%FR @1 {p-2-

But-1-ene to but-2-ene

(d) =R R @ P RERER gl 731 ;. 2x2=4

Complete any two of the following
reactions :

Na/Ether _ A Bro/hv

.

(i CH;Br

B
Na/Ether
C
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(11)

03/CH,Cl
(ii) CHy=CH,—23/CH2Cl  ,

Zn/H,0O
n/zeB

Na/NH3(l)
(iii) CH3CH,C=CH

CyHsBr
—_—

* %k
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