SP-II/Chemistry/CC-1B/GE-2/19

B.Sc. 2nd Semester (General) Examination, 2019 (CBCS)
Subject : Chemistry
Paper : CC-1B/GE-2

Time: 2 Hours Full Marks: 40

The figures in the margin indicate full marks.
Candidates are required to give their answers in their own words
as far as practicable.
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1. Answer any five questions: 2x5=10

@ T A5l SveT TG WIS ¢

(a) Define lattice energy and state its physical significance.
Tlee e @ 18 GR 7 e @Il

(b) Dipole moment of BF; molecule is zero.— Eiplain.
BE; S9F BRAF (IS 0— T |

(c) Why do KHF, exists but KHCI, does not exist?
KHF,~47 §f%g =iz &6 KHCl,~99 S¥g @2 @2

(d) Write down the Bragg’s equation expressing each term used here.
Jaze afeh At SEd I T AN (e |

(e) What is collision diameter and how is it related to mean free path of gas molecules?
HRE G @ IE? VO T NG TEART ML OF 7R A2

(f) Define pseudo-unimolecular reaction with an example.
R R TR kel we |

(2) The critical constants for water are T¢ = 647K, Pc = 218 atm and V¢ = 0-057 lit/mol.
Calculate the van der Waals constants, ‘a’ and ‘b’.
TR ) GIF ST TR 76 O (T) = 647 G=ifed, 1FH Bist (Po) = 218 atm,
A0 e (Vo) = 0:057 iR (st ~! 1, O 9JiF O 66T &7 ‘a’ 8 b9
TR Ry i

(h) Raindrops and mercury drops are spherical. — Explain.
IR GO ST ARG G IR | — G A
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5%2=10
A0 Answer any nvo questions:
R Y] ',(/1? Yiiala UGRIIEE
@ (1) Discuss the two types ol hydrogen bond with examples.
2 sl afBngloor Aud Gulzadl e SicEloa Al
. : o 'y 3+2=5
(i) Draw the resonating structures for the 1008, NO; and COs .
NO, @ COT - AR ol el |
] H vl wi o ) i CﬂtS:
M (@) Arrange the following compound in decreasing order with respect to dipole mom
11,8, CCly and 11,0, — Justify your observation.
RfiRe AR ssasEpla SlEeE GIer SrEil e I @R Cor
B s g Wi 1= 11,8, CCl, i Hy0!
(i1) Discuss the structure and hybridisation of BeF, according (o VSEPR theory. 3+2=5
VSEPR W SRl Belf, Qeta olba @ag i@t Hacd Seod! A
© (i) Derive the integrated form of rate equation for a first order reaction. Using this obtain
the unit of the rate constant and half life (t,;) of the corresponding reaction.
stoy @ AR O ol el spiwild et el | €2 e TS TR 9%
WEB AR & @9 60 979 qag S (ty,) Fef e
(i) Write unit of rate constant for zero order reaction. (2+1+1)+1=5
A @ R @9 T 9 =)
(@) (1) Deduce the ratio of the following velocities— most probable velocity (Cp,), root mean
square velocity (C,,,,.s) and average velocity (C,). What would happen to the ratio
i’ temperature (T) is increased and molecular weight (M) is decreased?
TS A1 AR (C,,), M B aifStaed 3@ (C,, ) @R 518 sifSwwed (C,)
Seile Aoy et | @ Sreieba s wistial (T) Jfaefie ¥k e sama (M)
FPTEAE &S Al e |
(ii) Under what conditions a real gas obeys ideal gas equation? (2+2)+1=5
QI AT N S S IER TN (T T 2
3. Answer any fwo questions: 10x2=20

Q@ A 75 2o Te WG ¢
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(i)

Discuss Born-Haber Cycle with example.
AR 5T SAEGA TR BRIAPTR |

With MO theory find out bond order of CO and N, molecules.
MO 0§ QAW CO R N, TIF IFATH [ A |
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Arrange the bond-angles of PIs, PBry, PCl; and PF;.
PL,, PBrs, PCl; Wi PF,; (Resfm aam-id CTa @ Weparill sAgie |

The common oxidation state of Boron is + (III) whereas Thalium shows + (I)
oxidation state.— Explain. 3+34242=10
QR AR S¢S + (110) 4t T g YifErmeTs Ae ard o=zl + (1) 26—
I I

Miller indices of a crystal plane is 110. What information do you get about intercepts
on the axes. Give reasons.

I crystal plane~43 AR @elE 281 110, 9 (A0F SICFA (&freied FATE 91
AR, TR G

Explain the origin of viscosity in a liquid. How does it change with temperature?
Give the unit of viscosity.

AT GG Al Gesifen el St et | «fb oA iR Fenc sAfaEe 2
ATOR 9T H?

In an experiment with Ostwald viscometer, pure water took 80 seconds to flow
through the capillary at 20°C. Ethanol took 175 seconds to flow the viscometer at
20°C. Volume for both were same. Density of water = 0:998 gm/cm’® and that of
ethanol = 0790 gm/cm?. Viscosity of water at 20°C is 001008 poise. Calculate the
viscosity of ethanol. 2+543=10
G SPeANTd AFOIMNACS SR 2% T 80 seconds 20°C ©IPIAI, €2 9%
Sl BAFET AT 175 seconds | S SIS A | @ 999 0:998 gm/em?
o 3ANET TG = 0790 gm/em’ | GEEE Ao 20°C i@ 0-01008 poisel
BYMER Ao [ e

Show that the volume correction is equal to four times the actual volume of the bodies

of the gas molecules.

I8 (@ SIS ATNLA o I WY 24O TS bl |

Define energy of activation. What are the essential requirements for reactions to

occur with respect to Collision Theory.

Aherrae *ifea Few et | i wige o i Ridra 61 SR *oufE @

A first order reaction has rate constant equal to 1:25 X 107* sec”" at 298K and
8-5x10™* sec”! at 318K. Calculate the energy of activation of the reaction. 3+3+4=10
a3 gaw oy RRFE 29 &7 125 x 107 sec”, 298K SioEE wF
8:5x10™ sec”!, 318K wisiia | R AfFrsad e Fefa )
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(d) Explain why? 2x5=10
P FCA (FA?
(i) Heat capacity of a diatomic gas is greater than that of a monoatomic gas.

@35 sl STICT OAgRe el b GFRNIF FoH 5iRre @ |

(ii) Oxygen is gaseous at normal temperature but sulphur is high melting solid.

AL ST SRS DR e e 93l O siemn [FEE s Ame)

(iii) Increase of temperature invariably increase the rate of reaction.

Sloal el wie SR R g9 el

(iv) SnCl, is a covalent compound, but SnF, is ionic.

SnCl, ¢ ARG (@5 TG SnF, @3 SF=R @9l

(v) Preparation of PCls is possible but NCls is not.
PCl; &Fe 341 37 6 NCl; &go 341 317 |



