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( 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 RAARe w5 Tewh AR Sfiea : 1x3=3

Choose the correct answer from the
following :

(a) NHL® T&1 T TFq A
The hybridization involved in NHj is
@ sp° (i) sp?
(ii) spd (i) sp
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(2)

(b) TS TERS (PR RIS S AR TR ?

Which of the following atoms has no
unpaired electron? )

@ N @) F
. (i) Na (iv) Ne
() &S il @R IHA T TFreN 2
Which of the following has the minimum

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

2. o i oA R e RRbR Tet B . 2x3<6
Answer any three of the following questions :

(@) ©TS i SRAERE Tedaw R v

Write the electronic configuration of the
following ions :

(i) Sc+2
(ii) Cu+2

(b) T oG IR o

Write down the postulates of Bohr’s
theory.

(c) wnRe AR g Ferdmz foran |

Write down the postulates of molecular
orbital theory.
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(d) ST TEY TN AT ST (o ST 91591
foq i :
Draw the resonating structure for the
following two molecular ions :

NO3, CgHgO™

3. oo il R R oo PR TeI B ;. 3x2-6
- Answer any two of the following questions :

(a) VSEPR %1 7S XeFgd 154 M =1 |

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

(b) H,0 5] #3¥ e BCl, S qW | $R9 70T |

Hy0 molecule is polar but BClg is
non-polar. Give reasons.

) Gt =& 7 sy AR W @y
& @FEe Frgt @2

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

4. S Ty 2R Bel forr

Answer the following questions :

(a) He *RAIF Trrga«rsdic o1 R facgy s
AT F 2
Explain the Pauli’s exclusion principle
with reference to He atom.
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() H-"ROR A F AR SRA FNFET FAN
FAIFE TS AP I 3

.Express the Schrodinger’s wave
equation for H-atom in terms of polar
coordinate.

5. oS MUERRY @RS T G fordt : 21,x2=5
Write short notes on the following :
(a) FTEFR AR
Fajan’s rule

(b) TR SRS S
Heisenberg’s uncertainty principle

SECOND HALF

( Organic Chemistry )
( Marks : 28)

6. TR R @ wiER ww Teach AR Serewr : 1x4=4

Choose the correct answer from any four of
the following :

(@) T, 2R o o SR @ (TR

The acidity order amongst ethane,
ethylene and acetylene is

() H,C=CH, <HC=CH <H,C—CHy
P23/20 ( Continued)




(b)

(c)

P23/20

(S)

() H3C—CH;3 <H,C=CH, <HC=CH
(iii) HC=CH <H3C—CH; <H,C=CH,
(iv) S*<T IS T '

None of the above

TTC TEY W PR @EOR SFer
BRSF T 2

Which of the following amines is the
weakest base?

() (CH3)3N
(i) NH,

(i) (CH3),NH
(iv) H3C—NH2

e fil TR 1 ARG R
S :

Find out the nucleofiles from the
following compounds :

©
) CN
(i) HyO:
(iij) BF,
(iv) (H3C),NH
(v) AICl4
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(d) <= fam CRPRLE Rl (PO TR ?

Which one is aromatic in nature in the
following compounds?

() TR QTWIS I IS (Ao T
R Tfrea :

Find out the compound having chiral
carbons from the following :

(i) HzC—COOH
(i) H,C(OH)CH,—COOH

H
|
HO—C—COOH

(iii)

fiv) HgCo(NH,)CHCOOH
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7. oo il 2RI R owen RofGR b1 o :  2x3-6

Answer any three of the following questions : .

(a) FLTIORA 2 WR o1 T o W 1,

()

2°- UF 3 -IHERTHR fRAeN Rfe

FCERT |

What is carbocation? Give an example .
and arrange 1°-, 2°- and 3°-
carbocations on the basis of their
stability.

e faa R @l oba e 5y o
foan :

Write a short note on any one of the
following :

) T & fomey Rees

Homolytic and heterolytic bond
fission

(i) IR

Resonance

() TGTR R R A B ™ 141-2

()

P23/20

What are nitrenes? How are they
generated?

PK, TR @ QLA 5 @R wRIEe
AEFE A IR PR W Ri-
<ET pKy, T FH 9-38 WIF 3-37. X i
AR @ @R wRA 2
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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 @A Rnee @ Fre & e
TR @n+n R wEm RaERe
R@EEH @ T R W2 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?

o [ w )
oss N l |
(iii) © (iv) ( S l

8. wﬁmmmﬁmmimﬁwm: 2x5=10

Answer any five of the following questions :

(@) oo il QPR B foces ke FRPER

P23/20

ot 70 9F QPR R TP we
9 Yax4=2
Indicate the chiral carbon with star

mark and draw their Fischer projection
structure :

() HOCH,—CH—(NH,)COOH
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(i) HCC(CICH,OHCHO
(i) HyCCHOHCH(CHj),
(iv) H3CCCl- Br-C,H;—

(b) AR ARACF EA Z, RN S OF fp-
GT-ERITERN Rt TR v
AR T

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

necessary :
COOH
, ] . l?'r\ /C2H5
(i) H—C'—OH (ii) /c=c\
CH,OH H:C
3 2 . ) 2\ /CH3
(iii) Cl—C—CH, (iv) Cc=C
| / \
C,Hs HsC CoHs

(c) e MR SR FARNST Tt ST
1

Discuss about the optical isomerism of
lactic acid.
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(d) SRS SRS S SR SHCAITON ES
Pl NEFFR TS AT |

Discuss the differences between
geometrical and optical isomers.

() v T RAm PwEm T B w2
WH I SRSl wE IR ARY
LG Ey F

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

() TRICHT HF FARMIGE  TB{ N

TrReIR IM F

Explain with example, the difference
between conformation and
configuration.

(g) SCTNF NS (TYSIRLA (et < R & 79
TN 5w e 2 TrAees S e 34 |

What are the conditions followed by a

compound to show optical isomerism?
Discuss with example.
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9. oS SE T LPARE ol e S b ;8

According to instruction, answer the
following questions :

(a) @S il 2PRARE R e PR Tet oy : 2x2=4

Answer any two of the following
questions : :

(i) ST ATSFITS F° -5 Riden e
IRTA W, TARPR WM I
How is Corey-House reaction used for
preparation of alkane? Explain with
example.

(i) Feem o #°R oo Bt 9o S ooy
I3 ficet R wfoq 2 Ricrrz TR fFaRkR
o
What happens when sunlight is
passed through the mixture of
methane and chlorine gas? Write the
chemical reaction and its

mechanism.

(iii) FIRRE Ore R Hp-ReBiens |
Rfdemcor frm
Write with mechanism the
cis-hydroxylation of alkene.

(iv) e Tae T FURT TN Ao PO
o1 gk ¥R R a2 R GRkan
T'feey M PHRFAR (FIS W
LE (R
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What happens when acetylene is
passed through red hot copper tube?
Write with reaction. Is Markovnikov’s .
rule applicable in case of acetylene?

(b) oo R @ wiRe R oo =0 1x4=4

Complete any four reactions from the
following :

(i) HyC—C=C—H + HyCMgBr —> ?

(i) H3C—CH2—CH2—CH2——CH2—CH3
Anhydrous AlCl, R

?

(i) HaC—CH=Cl, + Cl, —230C .,

(i) HaC—CHy—CH,—N(CHg)30H ——> ?

(v) He.C—?H—?H—CH'3 + KOH (alc) —> ? |
Br Br
(vi) HzC—CH,—Br + Na +
Br—CH,—CH,—CH,—CH,4 dry ether |
(vi) HyC—CH=CH, + HBr (gas) —22 > ?

HgSO4 / HQSO4_\ ?

o (i) HyC—C=CH + H,0
¥* ok
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