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B.Sc. Programme 4th Semester Examination, 2022

DSC1/2/3-P4-CHEMISTRY

Time Allotted: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
All symbols are of usual significance.

Use separate Answer scripts for Section-A (Inorganic) and Section-B (Physical)

SECTION-A / J@tl-3 / wig-%
INORGANIC CHEMISTRY

I. Answer any two questions from the following: Ix2=2

fafeife @-ei 716 elvas Tee wiss

B g8 TP IR TP —
(a) What is the hybridization of Cobalt in [Co(H,0)6]* 2

[Co(H20)]*" &iba (T9ifce (RIFB-93 IR @0 9

[Co(H20)6]* AT DlaTee®! ERATSIRORM & §6 ?

() sp’ (i) sp’d” (iii) d*sp’ (iv) dsp
(b) Write the valence state of ‘Pt’ in [Pt(NH;);CIl]C1 —

[Pt(NH;);CI]CI ot 2ifbaics e @ 2et —

[Pt(NH3);CI]CI AT ‘Pt’ &I ¥Wel=d T ol |

() -1 (ii) 0 (iii) +2 (iv)+3

(c) Which one has the lowest paramagnetism?

Fba 2RI «f 7w 2

FrfoRaa e |99 BRI URFACHA Bh! 576 ?

(i) [Mn(H,0)]*" (i) [Fe(H20)]*" (i) [Co(H20)]*"  (iv) [Cr(H20)6]*"
(d) What is the relation between A, and A,?

A, OR A, O3 T TR 28

A, I A, AR TEE B B ?

(i) A, =A, (i) Ay =2 A, (iii) A, =44, (iv) A, <A,
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2.

Answer any two questions from the following:
fasfeie - 76 et Teq wies
fFrfoRaaare 1 g3 UTaT IR ol —

(a) (1) What are co-ordination compounds? How do they differ from double salt?

(i)

T (ol & 9 @rwa A A TR0 AL [ 9
Y AHEw & g ? S9a1 Foe o Reflgw Hl = g7 ?

Explain why transition metals exhibit variable valency.

& AfHaS (Merafer ARSI @eTet @l 2
SIS gTdemel ARTTd el 5 W= — ARAT TR |

(b) What is CFSE and calculate its values for d° system in octahedral and
tetrahedral field? Calculate its value for low spin ligands also.

CFSE & ¢ S2ee@R ¢ bgwerdi 78-a J°-93 CFSE-9d W 56 F91 ‘low
spin’ fo9ICEa (FCa'e 3217 W s F91

CFSE %<& & B ? IdcieeNd df egReNa fhosHl USTld” STaRelTdh]
TFHT A FOg TR | AR ferrosy-l ARG ufy a9t A g TR |

(c) (1)

4020

(i)

What do you mean by d-block elements?

d -F& (& Fe700 & @Rl 2

d-block T@E® 9=Tel & gf3rs ?

The d-block elements are generally coloured whereas the ‘s’ block and ‘p’
block elements are colourless — Explain.

‘T e Aaere Ffew 21 g ° 79 @R p’ T (Terefer 3R 28 @
RIS

‘d-block ®I T@gw U JE B dR ‘s’-block 3 ‘p’-block &I
ddg%w ORI §6 — ARl TR |

Answer any one question from the following:

T @-(Fiea @316 etz Teg wiss
frforRaaare 1 Udh UeadT SR ol —

(a) (1) Discuss about Linkage isomerism with example.

(i)

(iii)

TriRgel FTRCACS! foTeEe SHRGAICHET Fwi0s SCEIva 41
IeTevvT Afd ‘Linkage isomerism’ AT @@i TR |
State and explain Werner’s theory with example.
sqificaa welt ige 4 ¢ Snizzel facg tan 341

ISTER0T Afed Werner &1 RIGTT &b TR AT TR |

[NiCL,]*" and [Ni(CO)]-both are tetrahedral but their magnetism are
different — Why?

[NiCL]* 8 [Ni(CO),]-Te2 bg:Be 26 MeS 37 (BIFY for— & 2

3d [NiCly]* @1fT [Ni(CO)4]-CgTeeRa wuamufy S ewadl geada =
T — &b ?

5x2=10

1+2

2+2+1

10x1 =10
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(iv) What is John-Teller Effect? 1
Go-(oad Tl 5 9
John-Teller URUTH ¥=dT & & ?

(v) What happens when FeCl; reacts with Potassium Ferrocyanide Solution? 2

SBIPTRIN RPCAIRIAIZCSS &l @0l FeCly (19 9l 2o 6 %603 (7741
Potassium Ferrocyanide GaoTid FeCly T Uiifshdl gal & &0 ?
(b) (i) Discuss about the factors on which CFSE depends. 3
CFSE-43 Wi+ (@i & R Toi (g 356 Seesa 541
CFSE f*R 81 ®R®s® IR a4l TR |

(i) The magnetic moment of [Mn(CN)s]’ and [MnBr4]*" are respectively 2.8 2+1
and 5.9 B.M. What are the geometries of these complex ions? Draw the
structure.

[Mn(CN)g]*” @R [MnBrs]*” @3 (519F IS JAGE 2.8 @R 5.9 B.M. | 327
Tiffes 10w ot 23 2 TR wifiifess a1oe orwe 3411

[Mn(CN)s]*” 31 [MnBry]* @ RIFHfed Afve BT 2.8 afy 5.9
BM. 88 W ¥ Gifcd JMewdl Sl &l g7 ? Sadral =
ERIS

(i) Why does the green precipitate of Fe(OH), becomes brown after 2
sometime?

-9 3 e e (A QIGHRE e I = A — (A 9
Fe(OH), &1 ERAT 27T el &or ufs fh WRT g oo ?
(iv) How could you differentiate between Fe*” and Fe’* by chemical reaction? 2
e f[Kifema AR FoiE Fe?' @k Fe®' & 7Rl fofee 343 ¢
s gfifharel Fe o Fe’* &1 f1ar &ad) geams |fes ?

SECTION-B / ffeio-2 / Wig-@
PHYSICAL CHEMISTRY

4. Answer any three questions from the following: I1x3=3

fafeIie @-e foafs ar Tex nises
frfoRaaare g dFeT SR o —
(a) With increase in temperature, the fluidity of liquid

(1) increases (i1) decreases

(ii1) remain constant (iv) may increase or decrease
il Jiad A2e e Faeh

(1) <Ice (if) S

(iii) &< ACF (iv) TS € FICE Y2 2IIF
ATIHTE BT GGJAT TICT ARAD] AReAd

(1) 945 (i) ITB

(iii) ReR Y&76 (iv) 957 o1 G 9%
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(b) Define surface tension of a liquid.

“GAET 2O’ IR WG |

UICT dReld! Adg ddh] URWNT o |

(c) Explain the terms viscosity and viscosity coefficient.
eIt ¢ feamaitiiG iR iers i w2
fawpIffe oY fawpIife BIhRE< Ueewsd! AR TR |
(d) What do you mean by molecularity of a reaction?
@I @ {6 [ AferfSHifRD Te1e & @i ¢

ST GRS HREREIRR q=Te B RS 2
(e) Write down the unit of surface tension.

‘B -F BTG I @14

Adz dUdl Uhlg oY |

Answer any one question from the following:
T @-(Fiea @316 etz Teg wiss
B T UITDh] IR o —

(a) (1) Anideal gas can never be liquified.

(i)

(ii)

(b) (i)

4020

(i)

CPICA! S ST T4 O ~Afder® vl A A/

UICT 3G AN Bigel dRel 9918 Afdead | ST TR |

What are the units of constant ‘a’ and ‘b’ in the Van der Waal’s equation?
CIHCIR SETH ANFACH ¢ 8 b FIPLER 2SH0 & 5, ©f (7721
Van der Waal &I FHIEHRUMAT ReR(® ‘o’ A D> Bl (HISe® & T ?
Why is the drop of liquid spherical?

SR (0] (GIETFIF 2T (o 9

TICT UHID! AT b el g6 ?

The water flow time for an Ostwald viscometer is 59.2 sec at 25°C. If 46.2 sec
are required for the same volume of ethylbenzene (density = 0.867 g cm ™) to
flow through the capillary. Calculate its absolute viscosity at 25°C
(Given n,= 0.00895 poise at 25°C).

2E°C OIPNIGR eReTT FEMFIRBR TR &R T €5.% FFS| T 8v.%
GRS 27 Y G2 SO 2THARGER (399 = 0.867 g cm ) 2RI
S S, O 22 SIRHTO5 feM I e St (e °C wiomiat)

(17,=0.00895)1
25°C 9T UICT JARATes AFPIHCIAE UMId] 97 AT 59.2 sec B | A

IR 91 FA AIAFDT ethylbenzene (density = 0.867 g cm ) TS
FIADT AT 46.2 sec ATS F AHFDI 25°C absolute viscosity 0/ TR |

(fesgar ® 71, =0.00895 poise at 25°C) |

Define an ideal gas. What are the causes for deviation of real gases from
ideal behaviour?

5x1 =5
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S TR SRS W | & F© A, Sl TR Gerai WG Semi &3

R (P 2

MY TAFD] URFYT oRg | 3MTGY FgeR <R g g1 ardifded
TIRIEHD] YgfIdhT BRUEH & g ?

6. Answer any one question from the following:
T @-Fiea @316 eivex Teg wiss
Gl T U] IR o —

() (1)

(i)

(iii)

(iv)

4020

A first order reaction is 40% complete in 50 minutes. In what time will the
reaction be 80% complete?

G35 &2 eTir [T 8o sreigs 7~ 37 co [ | [fEala vo *wiext 7ol
30O F© Y FI4I 9

50 FOTCHT USeT YoM HHdT Ufdfhar 40% Yoi 76 99 i Fad O
gfcifhar 80% qui g1o ?

Define zero order reaction. Show the graphical representation for the
following for zero order reaction:

& evin feam A wie ) @3 & euin (e aifrme Ruareosw
78 g SR e el oo

$HBT  Uldfharer  aREwT oRg | frEfoRadeT  grasHeT
q%ﬁmﬁwﬁ%tw%lam—

(A) C, vst

(B) Rate vs concentration / GG vs. FCICGI

Order and molecularity of a reaction may not be the same. — Explain.
el R et wr AferfeCenfai e e 2re #ica | il Tl

T3el Ufafehard! Order 3T molecularity ¥H9 g9 U AI8 — IRAI
|

Show that for a first order reactions.

A — Product
Ly, = @
k
2ol R, I 2w euia R[fews e
A — Product
0.693

1/2
k

TSl YUY e T gfafharal At —

A — Product

0.693
by :T

A1 fIgUBT HHIDHIUT YT TR |

10x1 =10

1+1+1

Turn Over



UG/CBCS/B.Sc./Programme/4th Sem./Chemistry/ CHEMDSC4/2022

(b) Write short notes on the following (any four):

4020

wFEFER @1, e el oEf evE:
F AR A1 FierqAr fewo R —
(i)  Collision theory
e fRefd
HifereE Rigr
(i)  Activation energy
SyifFre*e qaifer
NESENERSTI]
(i) Boyle temperature
[T oAl
RIS ATIHT
(iv) Compressibility factor
FaFREG Fga
HRURAATE TR
(v)  Most Probable velocity
(N5 (2RI (1o
Hd9==T A=A 99T
(vi) Molecularity.

Aferfeeefi
AT RIGITRET |

1 _
21 x4=10



