-

Total No. of Printed Pages—16
1SEMTDCCHM G 1

2021
( Held in January/February, 2022 )

CHEMISTRY
( General )
Course : 101
( Inorganic, Physical and Organic )

Full Marks : 80
Pass Marks : 24

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Write the answer to the separate Sections
in separate books
SECTION—A
( Inorganic Chemistry )

( Marks : 27 )

1. oo IR w5 Seadd At ofsar : 1x3=3
Choose the correct answer of the following :

(@) <5 3p TFET IW ST il RINCB PRI
MY T 8T 7
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Which of the following represents

the correct set of quantum numbers of
a 3p electron?

) 3,2, 1, +v
fi) 3, 2, -1, +1,
(i) 3, 1, 1, 0

(iv) 3, 1, 1, -1

(b) Cu (297 T gy o =

The correct electronic configuration
of Cu (29) is

(i) 1s22s22p63323p63d1°4s¥
(ii) 1822s22p63s23p53d1°4s2
(iii) 1s22s22p53s23p63d94s2
(iv) 1s22s22p63s23p63d94s1

(e) xR Siroaret st e

Heisenberg’s uncertainty Principle is

. h
i) Ax-Avy < —_
U 4nm

(i) Ax-dp>_ P _
4nm
(i) E - me2
fiv) A= L
mv
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2. o7re il ommRT Tey ol : 2x3=6
Answer the following questions :
(@) TR A P R @
What do you mean by electron affinity?
(b) I e 62

What is resonance energy?

(c) FTGTHT I (PRI Wi 5 152

How many types of hydrogen bonding
are there and what are they?

3. oo Pl R ol o1 o Sad forat 3x2=6
Answer any two of the following questions :
(@ Cr3* o T=gaw Regmt fr e o
oA AGTE TR A A

Write the electronic configuration of
Cr3* ion. Find the number of unpaired
electrons in it.

(b) VSEPR ©% 72®S XeF,3 wiFfe Ff i1

Predict the structure of XeF, using
VSEPR theory. -

(c) TR A SRS TFCIE CUS Jrpt 4 |

Write and explain the Hund’s rule with
suitable example.
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4. oo fml R oot Fofnt ey ey forat - 3x3=9=,:
Answer any three of the following questions : !

(a) WIRT wARB oW TS N, W7 =@
Rt Bl amR-aw ffy sar A pE@w !

@Yy Smy T4 i

!

Write down the molecular orbital
configuration of Nj. Find its bond order
and mention its magnetic character.

(b) FER S gt 4 | ;‘
Explain the Fajans’ rule. f

(© mﬁm%mﬂawmwmmﬁ
Sfereat ;

Identify the | polar molecules from the

given examples :

€0y, CO, CH,, CHCl, cal,, H,, HCL
(d) Rgeders o Rpgesrsr @i s !

Wit TS ey o

What is electronegativity? What is
the difference be

tween electronegativity
and electron affinity?

5. o5 fRiERT evTs 5 Gt forat
Write short noteg on the following :
(@) =ETFNE NS
Aufban principle
(b) T
Hybridization
22P/429

1%x2=3
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SECTION—B
( Physical Chemistry )
( Marks : 26 )
6. o MY Wa eIt M SRredl : 1x3=3

Choose the correct answer of the following :

(@ W TR ATIIOANE SNFI T XA

Compressibility factor for ideal gases is
(i) 05 |

(i) 1

(i) -1

(iv) 15

(b) AFS BT SI GFF XA

SI unit of coefficient of viscosity is

(i) dyne cm™

(ii) pascal
(i) Nm™
(iv) Nm2s7!
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() WW&WWWW‘B

S

Number of atoms Per unit cell in a face-
centred cubic lattice is

(i1
(i) 2
(iii) 3
(iv) 4

7. WWWWW:

Answer the following Questions :

Write  two Postulates  thgt
responsible for deviation of

from idea) 8as in kinetic

(b) wwmmmﬁmuwmwmw

1+1=2

Define coefficient of Viscosity. How
does viscosity of liquids change with
temperatyrep

(c) Wmmmﬁﬂw&amﬂw
forat
Write the differenceg between Schottky
and Frenke

1 defects in Crystal.
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8. ©q i It @Bt 2ww Tel FBorl [(@) A (b)) : 11

Answer any one question from the following

[(@) or (] :

@ () ord wE e IE N o o
ol AF BTN @S R 63
FE, JO A 1+2=3
What do you mean by mean free
path of gas molecules? Explain

how it depends on temperature
and pressure.

(ii) FogoR AR R | e e
ATt forat | 1+1=2
Define degree of freedom. Write the
law of equipartition of energy.

(iii) 27 °C Taels CO, COTF T @, AP
Tt ot e oS TR @t ey w1

1+1+1=3
Calculate average velocity, root-
mean square velocity and most

probable velocity for CO, gas
molecules at 27 °C.

(iv) O O I ANPB Bt o ol
I &I a NF bT Ok HE 9T
Eoalal 1+2=3

Write van der Waals’ equation.
Mention the significances and
units of van der Waals constants
a and b.
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() @ oR M O TS e o v By
SIS Wi BR BrS T ol ged |
gerrRIft SRisat | oot @ o3 Wk !
ORI (FIS Cp /Cy =1-67. 3+1=4

Derive the expressions for molar
heat capacity at constant volume
and at constant pressure for an
ideal gas using kinetic theory of
gases. Show that for g monatomic |
gas Cp /Cy =1-67. )

(i) SRR FawER OF O W Haw w_
II T | et @ 1%+1%=3

i

|
1+3=4
iscosity arise in X

a gas? ‘
Xpression for coefficient !
of a gag, \

22P/429 :“
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9. wiq R A @Bl 2 TeT forl 3
Answer any one question from the following :

(@)

(b)

ey e @ Fall 9w whe o
e fofie o5 2:2:1 SIS Sl I |
wog R e fAfa 1%+1%=3

Define Miller indices. A plane of a
crystal intersects the three crystallo-
graphic axes in the ratio 2:2:1.
Determine the Miller indices of the
plane.

oy Goreet forat 1+2=3
Write short notes on :
(i) afe ==
Plane of symmetry
(i) If-CT °F
Born-Haber cycle

10. SR R GG b1 er Tee ot 3
Answer any one question from the following :

(@)

(b)

22P/429

AREAe wR rEel FE 4 et

I =4
Describe the method of determination
of viscosity of a liquid in the laboratory.

CRIFIT T4 TS @R N0 LTS [T
iy =91 =W, 9O ST TS YIG I[9 |

Explain with an example how
structural formula of a compound can
be determined from parachor value.

( Turm Over )
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SECTION—C
( Organic Chemistry )
- ( Marks ; 27 )

11. ° R w5 Towhl B Shyeq
R e fefigy) . 1x3=3

Choose the correct answer of the following
(any three) :

@) ST Q@R et R

WIng is an aromatic
compound?

o H

(i) D (ii) 4
o H

(iti) Q (iv) @

b) o TR
Which of 4,
regarding

-1 TOIT W gy ==
e following
~I effect of the sy

() -NR, < _OR < -F
(i) -NR, > —0OR < -F
(iti) —NR2 <-OR > _f
) -NR, > oR » _p
22P/429

is correct
bstituents?
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| () R D TAG T T ?

Which of the following species is not
electrophilic in nature?

(i) AICl,
(ii) SO,
(iii) ROH
e
(iv) H

(d) o @R A WF B TR

The following two compounds A and B
are

CHj C,Hs

/%OH /Q H
CoHg HiC

H OH
A B

(i) =TT
enantiomers
(i) SETERETA
diastereomers
(i) G @
meso compounds

(iv) GRR Y

same molecule
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12. w® Rl @R R i fofr See Rt - 2x3=§

Answer any three of the following questions :

@ “FIMor s e ddoew whe
LU= S Y

“Chloroacetic acid is more acidic than
acetic acid.” Explain.

() o st i | AR s o o

Define carbocation,

Discuss the stability |
of different types of

carbocation,

() T wre Refreratze feo Sz !

(d) Fgmomry qﬁmﬁsm?’@q\%wc_c
oref

©—Chbond lengthsin
°nzene are equalp i
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13. oo i ol R i shobrR Oed foral : - 2x5=10
Answer any five of the following questions :
(a) fiok wpR ©e ATEAREE FeRY
R e 5B1) :

Convert the following projections as
directed (any two) :

CO.H
(i) H OH
CHj3
Ryl o @A

Fischer to Wedge

pn H2N cl

(ii)

Br OoH CHj
w3 “al e
Sawhorse to Newman
H OH
Z S
(iii) HO M ?\/H
OHC CH,OH

PIR-@'ER [ R
Flying-Wedge to Fischer
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(b) RAF ST 7S wor AR AR

(d)

22P/429
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W(ﬁ@ﬁm‘iﬁ):

Assign R and S of the following isomers
(any two) :

OH
(i) H—l— c
CH,

CH,4

i) H n)k
HO CaHg

H
T SHIBRe'ST o
SAIRIPRR faray |
Distingujsh between enantiomers and
lastereomers Give €xamples,
R ey

A L B,
‘W‘W‘”ﬁa?ﬁwwwaﬁ
TG 2w |

( Continued }f

g
i

}
]
i
1
!
H
|



( 15 )

(e) wifes @ISl IRF IW? <GB @R
wpfifes FETMS ARG & & 56 o9
R @R ?

Define geometrical isomerism. What are
the conditions required by a compound
to show geometrical isomerism?

() Re s 9P MEe TR -GS S
fafg | TPz Pt I

Why are meso-compounds optically
inactive despite having chiral carbons?

Explain with examples.

14. ©oF eppTRd Bed fordl 2x4=8
Answer the following questions :
(@) CH,IT *Rl n-REG @EE 4Fe FRA?
Starting from CHjl, how would you
synthesize n-butane?

(b) & w0, @rA—
What happens when—
(i) Roa «foeT TOEETR TS Tey

FRET;
sodium acetate is heated with soda
lime;

(i) n-TFT WS AICL;I TFES bioy
sz IR Ted IRe=?
n-hexane is heated with anhydrous
aluminium chloride under
pressure?
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(c) FTE-Yb AR TYTS 9Bl PR GofE
4TS 9 |

Prepare an unsymmetrical alkane with
the help of Corey-House reaction.

(d) =73 RfFHde A wis B Bare w4 -

Identify A and B in the following
reaction :

CH;CHBr—2€ __, 4 CHOH . |
ether }

* ok X
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