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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
Jor the questions

Write the answers to the separate Halves
in separate books.

FIRST HALF
( Inorganic Chemistry )
( Marks : 25)
1. oo R v5 Tetch R e ¢ 1x3=3

Choose the correct answer from the
following :

(@) NH;© ¥ @@ 4799 9
The hybridization involved in NH} is
@ sp° (i) sp*
(i) sp°d (iv) sp
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(2] | (3)
(b) 58 SRS oD oS S e R 7 (d) &S BrEd T SIARF S PR SR 07-
Which of the following atoms has no g i :

unpaired elec
tron? Draw the resonating structure for the

) N (i F following two molecular ions :
(@) Na (iv) Ne NO3, CgHs0™

(v PFOR TR

@ ?}:m orf pren 2 3. oo i oaRs R e o Beg o : 3x2=6
b ch of the following has the minimum Answer any two of the following questions :

ond length? : y g8q :
i) N, i) N (a) VSEPR g3 TZFS XeFgd 515 I F91 |
(i) N; Explain the structure of XeFg on the
2 (iv) N32 basis of VSEPR theory.
2. oS il 2T R T R g B+ 2x3-6 (b) H,0uq #3% R BCl; w1 IR 7o |
Answer any three of . . . : H,0 molecule is polar but BCly is
of the following questions : non-polar. Give reasons.
(@) "5 ot ST X e o ,

(¢ cifor *fE F7 SRAT QR TR o
el @ fTaT @2
What is lattice energy? How does lattice
energy control the solubility of ionic
compounds?

Write the electro
following iong :

(i) Sc+2
(i) Cut*?

(b) 3’?3%?%?%,"'

Write down the

nic configuration of the

4. oo frm o] &el forn

Postulates of Bohr's

theory. . . Answer the following questions :

(@ RF SR wey | (a) He *RNIF SHRATIRA ¢ “fiefe vy MM
Write down the AFRETR Fore | , RisuE 2
orbital theory, Postulates of molecular | Explain the Pauli’s exclusion principle

P23/20 4 with reference to He atom.
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(4)

() H-"RNF I R oo s8iga
WW‘WSWW| ‘ﬁsm

3
Expre.ss the Schrc'idingér’s wave
€quation for H-atom in terms of polar
coordinate, F
5. 5e
FAEae @orre vy corar fore - 2%4x2=5

Write short notes on the following :
(a) FEWI fg
Fajan’s ryle
(b) AT Sy 9
Heisenberg’s uncertainty principle

SECOND Harp
( Organic Chemistry )
( Marks : 28

( Continued )

(b)

{c)

P23/20

(5)

(i) H3C—CH3 <H,C=CH, <HC=CH
(ifi) HC=CH <H3C —CHj3 <H2Q=CH2
(iv) SRR OIS T

None of the above

e TEd I GNRPHR  QOR S
HHIRSF T ?

Which of the following amines is the
weakest base?

() (CHj3)3N
(i) NH,

(i) (CH3),NH
(i) H;C—NH,

oo fanl (PR o[ FERT il ARk
Bforear :

Find out the nucleofiles from the
following compounds :

©
i CN
(i) HyO:
(iii) BF;

(iv) [H3C),NH
(v) AlCl4
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(6)

(@) oS Bl PTR 1 E «eafow 2

thch one is aromatic in nature in the
following compounds?

(
Y R T S A o,

Find out the com
0 . .
carbons from the Pound having chiral

fonOWing .
i) H3C—COOH

(i) HQC(on)cnz—coon

(v) HsCo(NH )CHCOOH

P23/20
{ Continued )

7. <o fa et R @en fofer Sew forsn

P23/20

(7)

Answer any three of the following questions : .

(@) ILEoRA 2 WA @61 Tor@d fam w1 10-,
2°- HF 3°-IREOHPHR R ik
R[4 T
What is carbocation? Give an example
and arrange 1°-, 2°- and 3°-
carbocations on the basis of their
stability.

(b) TS AR R @ @R e°Re 5 Gl
o
Write a short note on any one of the
following :
() e we Rome e

Homolytic and heterolytic bond
fission

(i) AW
Resonance

() TGz R Re @A R W 1+1=2

What are nitrenes? How are they
generated?

(d) pK, A @€ QTA G0 QR TRIEE
R e A2 R W ReidE-
INIEA pKp, T FA 9-38 W 3-37. {¥ [l
IR @CHT AR FRIW?

2x3=6
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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?

mmwmﬁw‘i@cﬁﬂiﬁmﬁ{m

IEH (@n+n B oA AaRRe
I A TR @Ry =9 1+1=2

What do you mean by aromatic and
benzenoid compounds? According to
Hiickel’s rule @4n +2)n which of the
following are aromatic compounds?

8. wﬁmm«ﬁ@m%ﬁn%mm; 2x5=10
Answer any five of the following questions :

(a) wﬁmcﬁmmﬁmwm

P23/20

ot s wre QPR R o T
9 . : Vax4=2
Indicate the chiral carbon with star

mark and draw thejr Fischer Projection
structure :

(i) HOCHz-CH-(NHQ)coon

{ Continued )

(9)

(i) H3CC(C)CH,OHCHO
(i) H3CCHOHCH(CH;),
(iv) H3CCCl-Br-CoH;—

AT ACE E A Z, R S qF fig- 7

. Gr-GReE® ot e QR

AT A

Assign the following as E or Z, Ror S
and cis- or trans-stereoisomers where

necessary .

(IZOOH Br\ /CQHS
. i c=C
) H—C—OH @ - c=C
C,Hs HyC H
CH,OH HsCo  CHs
fiij cl—C—CHz (i) PN
& Hs HyC CaHs
2

(c) GRbF G ST SIS T=oF o1

911
Discuss about the optical isomerism of
lactic acid.
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(10 )

(d) T TS o S SeR W

(e)

(9

P23/20

«F AP MR T |

Discuss. the differences between
geometrical and optical isomers.

T W R R P B

& ?
SR SN-Serel o -
RE' & SEt |0 = !

What (.io You mean by axial and
:quatonal hydrogen? Draw the chair-
orm of cyclohexane and indic

at
both types of hydrogen. © the

Explain with €xample, the difference
between conformation and

_configuration.

S SIS Gy ARt Qo -
Wﬁvﬁ?mﬂ?%mmmmzh

What are the conditions fo

compound to show optical
Discuss with example.

llowed by a
isomerism?

( Continued )

(11)

9. @S Sray 31 TR fidl AT SRR Te 4 :

According to

instruction, answer the

following questions :

(@) <= i AR R @ P T3 o < 2x2=4

P23/20

Answer any two of the following
questions :

(i) ST AT F'3-Xes R e
IRZT W, TIAPR I
How is Corey-House reaction used for
preparation of alkane? Explain with
example.

(i) e o 7R o T <Bre ST eI
sifRater ficet & wftd 2 Ridee T ferRi
e

What happens when sunlight is
passed through the mixture of
methane and chlorine gas? Write the
chemical reaction and its

mechanism.
(i) frRRie o @R oo~ Rice
Rfdemmot fr
Write  with  mechanism  the
cis-hydroxylation of alkene.
) T TEE T TR AT Ced (OB
“ oo oafRe FRea R w32 Ridan @fRkan
Tfeee e bR Fae AT

BIA?

8
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(12

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

(b) o=@ R e vRo Ridem s w1 1x4=4

Complete any four reactions from the
following :

W
(i)

(iii)
(iv)
W

vi)

(vi)

HzC—C=C—H + HyCMgBr —> ?

H3C—CH2-—CH2—CH2—CH2—CH3
Anhydrous AICl;

?
H3C—CH=Cl, + Cl, — 2t 500°C |

?
+ -
HaC—CHy—CH,—N(CHy),0H —2-> 7

H3C—(l:H—(I2H—CH3 + KOH (alc.) — ?
Br Br

H3C—CH2—Br + Na +
Br—CH;—CH,—CH,—CH, 9 ether, ,

H3C—CH=CH, + HBr (gas) %

(viii) HyC—C=CH + H,0 —204/H2S0s _
* kK
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