@(anSm. )-Chemisny-MDC/cc-z/cc@

2026

CHEMISTRY — MDC
Paper : CC-2
(Fundamentals of Chemistry - IT)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.

ANFERIS FRrafer o Hos )
3, %, 9,8 8 Nl IAYEETE YT ST (AT @AY 5T (A € (AT S0-47 ) T& (T |

S| G-I G 4THT e Wie ¢ xd0
(F) P(V —b) = RT F0F74 GG 561 3 PPTcs eFenaae 31 7@ 6 a1 — 1) et |
(A) AlCl; 93R AlF;-43 N0 (@I TG ol @ @28 e 2

(o) (R) SIREINITIR ATATF GHIPIETTE QT3 (ee) 80% | #LFOII (R) G3R (S) SEGINTT =roa
A ﬁcﬁr I

() 30° FFHTAT SIs@R 0,-47 FE % T8 @9l o7 vl |
(8) “ZnO-( &Y I W 2 T IR IO AW T AT 1" — I[N TR |
®) TG T N el B 2

cl Cl ‘
, cl
al

(®) 93 MR A TR A WG |
(& NaCl & 7397 g AgCl G0 SHaT— (& ?
@) T (ligand) A aFeiefer SialfEe @ e @R @we (1o 763 R/S NS Gl |

(CH;); C N CH; COOH
o ] @ s
(CH3), HC CH = CH, CH,

Please Turn Over

(7652)



(F(2na.sm,)-Chemisiry-mpCice-21cCF) (2)

(@) Debye, Keesom €38 London V&M (interaction)-43 N« (Fafel ©i#Ni@s @917 oM G2 (7 ?

G) 9= R AR FS! (Polarizing power) 43R (ARRRISRED (Polarizability) ICs I 7151
A

(3) TS NS (Hammonds Postulate) I ST |

R R B! @l ¢
@) THewEE e sifexife Rener e
(@) et omafe S w3 nfafes AMwad L IR

CORAEI ot T, € T, (T, > Ty) , SfSRTOT =Tba o= Tl | (R+234)
RS
(¥) I Sl
() W& @R TG
(T EG SN ATX H=oF | oy

0| AR B Gl ¢

(F) -2 5 G 97 LTI | ¢
EEL/ '
(}) VSEPR ©¢ (&A1 fafb faze) @32 NH; @ SF,-a3 oo ef3 ¢

81 % B @A ¢

@) FitE ¢ T -FibE FEmbEe | ¢
w3 ‘
(R) PR | ¢

¢l (3 VHWET e AfRTITRE @ (AT 9% I3 M8 Mforasd mw2e1l Saivima st |
(}) MX @EE FHET G -0 TNFT GFedl 932 I3 73 AT 9L S I |
(o) YRR T3 IO BT o Tt 2

@
c @D w i
' |

A 8+9+9

(7652)



(3) [F(anSm.)-Chemistry-MDC/CC—Z/CCFj

vl (@) Tore BraF TR AT AN 6-9F TN FFNE AT A (77_) faefa Fat |
r

Q|

b

|

)

Q)

&
@)
Q)

®

Q)

Q)

)

S
Q)

5w 7% e =i (BDE) Mefe 4w ¢
CH; - H BDE : 104 Kcal/mol
Br — Br BDE : 46 Kcal/mol
CH; - Br BDE : 70 Kcal/mol
H - Br BDE : 88 Kcal/mol.

fwfaie Ry e AH-g3 w4 ey s
CH, + Br, —> CH;Br + HBr
AT IIRS AT WP FTAG- (& Fotaw ANl @Tedl 2R @rfoafs o et | 8+9+9

T&eE (Free radical) 7T RTas @i fRig=s (Fe (mechanism) T |
g FReTem Mol Ko T @R ST s0eR Cp-a wW el S|

25°C OGN STE FEREN GRRET @Ryel 2 x 104 @ &Rl 25°C ey e Es
FRIZET TS e W T | 8-+9+9
A, B &% C 7efed Siveld eep] TMFFe (G 5@, AHE ‘@’ @R b’ -99 W+ 2g 0z |
A B C

‘a’ (atm lit? mol—2) 6 6 20

‘b> (lit mol™) 0.025  0.15 0.10
AT T (I M
() I Sl (critical temperature) @2
(o) =1 J7EN?
Pb2* G2} Zn2* SENTE SNIET T H,S 21711 Bl T wgig Pb2+ wiwsfe 27 PbS Re1ta {9 ZnS

RBOTE Zn?* Sysfws =3 9t &2

% stereogenic centre A TS I (&9 Froia St g 20 = e ©ITe Selfos™ L
T ? 8+9+9

Formal charge-47 J<%! W€ | ATTHD @ TG SN Lewis structure ST G3R &fefs sizstiea |
formal charge fef 3|

e e 2 o [T Biee e @avg www T

SFG ST -GF SRR AN o wl @l awk TS fofae Tre-93 wwe S
IEN 8+9+9

Please Turn Over

(7652)



@(hdSm.)-Chemistry—MDC/CC-Z/CCF] (4)

Yol ()
()
Q)

P rerenHEGT FI-219 P 02 1/s (CAEFHI-R Gnge 0 |
G5 IR T TSATAT & 78 IR (TSI Aff Ol @ Hisi $oig fieaia et |
F-ZFLSITETS (non-equivalent) 22T SIRGE FeTCe F @ITI 2 Tolye Suiggepiz 1! T |

8+9+9©
[ English Version ]

The figures in the margin indicate full marks.

Answer question nos. 1, 2, 3 & 4 (compulsory) and any four from the rest (question nos. S to 10).

1. Answer any ten questions : 2x10

(a) Explain whether a gas obeying P(V — b) = RT can be liquified or not.

(b) Between AICl; and AIF; which one has more covalent character and why?

(c) The enantiomeric excess (ee) with respect to (R) isomer is 80%. Calculate the percentage

composition of (R)-and (S) isomers.

(d) Calculate the most probable speed of O, at 30°C.

(e) “ZnO becomes yellow on heating and white on cooling.” — Explain.

(f) Compare the dipole moments of :

Cl Cl
and
Cl
Cl

(g) Define collision number of a gas.

(h) Why is NaCl water soluble but AgCl is water insoluble?

(i) Assign R/S configuration for the following compounds, showing the priority sequence of the ligands

as groups.
(CHy); €\ CHj; COOH
@ C (i)  Br D
(CH3), HC N CH = CH, CH,

)] Améng Debye, Keesom and London interactions, which are temperature dependent and why?

(k) Explain the term polarizing power and polarizability of an ion.

() Explain Hammond’s postulates.
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2. Write short notes on :
(a) Maxwell’s distributon of Kinetic energy in 3D
(i) Mathematical expression explaining all the terms involved.

(ii) Drawing of distribution curve at two different temperatures T; and T, (T, > T)).

2Y%+2Ys)
Or
(b) Boyle temperature
(i) Definition and significance
(i) Relation with critical temperature. ‘ 3+2
3. Write short note on :
(a) Born-Haber cycle and its applications. : 5
Or
" (b) VSEPR theory (any 3 rules) and prediction on the shapes of NH3 and SF,. 5
4. Write short note on : ‘
(a) Classical and non-classical carbocation. 5
' Or
(b) Racemisation. -5

5. (a) Starting from Maxwell’s speed distribution at three dimension, derive the expression for average
speed.

' (b) Write down Born-Lande equation for any MX type of crystal specifying all the terms involved.

(¢) Compare the stability of the following carbocations with explanation.

@ ‘
Bt w >t
|

A 4+3+3

! 6. (a) Find the limiting radius ration (”7_) value for coordination number 6 using suitable diagram.
7 .

(b) From the following bond dissociation energy (BDE) values :
? CH; - H BDE : 104 Kcal/mol
L Br - Br BDE : 46 Kcal/mol
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CH; - Br BDE : 70 Kcal/mol.

H - Br BDE : 88 Kcal/mol.
Calculate AH for the following reaction :

CH, + Bry, —— CH;3Br + HBr
Write down the expression for Lennard-Jones potential explaining all the terms involved and draw
the curve. 4+3+3
Write down the mechanism of chlorination reaction of methane in free radical pathway.
State the principle of equipartition of energy and hence calculate the Cp value for NH; gas.
The solubility of calcium fluoride in water is 2 x 10~% mol lit~! at 25°C. Find the solubility product

of calcium fluoride at 25°C. 4+3+3

Gases A, B and C obey van der Waal’s equation with ‘a’ and ‘b’ values as given below :

A B C
‘a’ (atm lit> mol~2) 6 6 20
b’ (lit mol1) 0025 015  0.10

Which of the gases has
(i) the higher critical temperature?
(i) the largest molecules?

Why does only Pb2* get precipitated as PbS but not Zn?* as ZnS when H,S gas is passed through
an acidic solution containing Pb2* and Zn2?* ions?

How does a compound with two stereogenic centres be optically inactive even though it contains
chiral centres? 4+3+3

Define formal charge. Draw the Lewis structure of the sulphate and carbonate ions and calculate
the formal charge of each atom.

What is activation energy? Draw labelled energy profile diagram for a reaction.

Write down the virial form of van der Waal’s equation of state and mention significance of the
second virial coefficient. 4+3+3
What is pseudoasymmetric carbon atom? Give example with 1/s description.

Define mean free path of a gas and write down how it is dependent on temperature and pressure.
What do you mean by non-equivalent hybrid orbitals? Explain with suitable example. 44343



