B.Sc 2"9Semester (General) Examination, 2022 (CBCS)
Subject: Chemistry

Paper: CC-1B/GE-2
Time: 2 Hours Full Marks: 40

The figures in the right-hand 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 from the following: 2x5=10
Blesfapiieicda can ) CEREERICE

(a) Compare the thermal and electrical conductivities of diamond and graphite.
e 92 T33O @ ez g 3

(b) Ha,S is a gas whereas H>O is a liquid— Explain.

H,S 21 93 91 (T H,0 9 OFeT — (e 12T 341

(c) CaCl, is soluble in water but CaF> is insoluble in water —Give reason.

CaCl, & TRy 5% CaF, (e Sy — IR 03|

(d) Out of the two molecular ions, H»" and H,” which one is more unstable and why?

H," 932 H," 92 13 S-RSIRCNE [0 (P (8 Srgish @ (pey 2

(e) What is Boyle point? Also give the equation relating the Boyle point of a van der Waals gas
and the universal gas constant (R).
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(f) How does the surface tension of water change on dissolving (i) sodium chloride and (i)

sodium stearate in it separately?
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(g) A crystal plane has intercepts on the three mutually perpendicular axes of crystal in the ratio

(h)

3
of 5:2:1, what are the Miller indices of the plane?
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Why the rate constant of a reaction is also called as specific reaction rate?
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2. Answer any two questions from the following: 5x2=10
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(a) (1) Show that the kinetic energy of an ideal gas is a function of temperature only.

(i1) Calculate the temperature at which the hydrogen molecules will have an average speed

of 176.4 ms’!
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2+3=5

(b) (1) How does the viscosity change with rise in temperature in case of gas and liquid?

(i) Determine the interplanar spacing (d) between the (221) planes of a cubic lattice of side

length 4.5A.
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(c) (i) Between KF and KI, which will have the higher value of lattice energy? Justify your
answer.

(i)  Arrange the following molecules in the ascending order of dipole moment and also

explain the order: o-dichlorobenzene, m-dichlorobenzene, p-dichlorobenzene
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2+3=5
(d) (1) SiCly is hydrolyzed in aqueous solution while CCls is not — Explain.
(11) Compare the bond angles of NH3 and NF3 and also justify your answer.
(i) SiCl, Ts ¥ace SYReee 2% 79 CCl, 20 9 — e 9
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2.5+2.5=5
3. Answer any two questions from the following: 10 x 2 =20
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(a) (1))What do you mean by compressibility factor (Z)? Comment on its significance.
(i1) Show the variation of compressibility factor (Z) with pressure (P) in case of nitrogen gas
and hydrogen gas using a qualitative graphical plot of Z vs. P. Also calculate the value
of Z of 1 mol of van der Waals gas at its critical point.
(111) Arrange the following liquids in the order of increasing viscosity and also explain the
order:Glycerol, Ethanol, Ethylene glycol
(iv)The flow-time of water and an unknown liquid (L) in a viscometer at 20°C are 2 min 24
s and 1 min respectively. Find the viscosity coefficient of ‘L’ at 20°C [Given: viscosity
coefficient of water at 20°C = 1 centipoise, density of water = 1 g cm?, density of ‘L’ =
0.8 gcm™]
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(iv) 20°C @ @ FSFIHBICH GreT U2 @l Seriell ©Fef (L) @ 2102 70 I 2 (b 24
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(14+2)+(14+2)+2+2=10

(1) What do you mean by Bravais lattices? The second order reflection of X-rays from
(100) planes of NaCl lattice occurs at an angle of 29.3°. If the wavelength of used X-ray is
1.54 A, calculate the distance of separation between two successive planes in the NaCl
lattice.

(11) Derive the integrated rate equation for a second order reaction: 2A — P, where A and P
represent the reactant and product, respectively. Also arrive at the expression of half-life
from the integrated rate equation.

(iii) Calculate the activation energy of a reaction of which reaction rate constant at 27°C

gets doubled for 10°C rise in temperature.
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(i)The dipole moment of a diatomic molecule is 1.2 D and its bond length is 1.0 A. Find
the percentage of ionic nature of the molecule.

(i1) FeCl; is soluble in ether whereas AICl; is insoluble in ether. — Explain why?

(ii1) The compound PCls does exist while NCls does not. —Justify the statement.
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(iv) Arrange the following in the ascending order of stability and bond dissociation energy
and also explain the order: Oz, 02", 02, 0.*. Also arrange the species in the descending
order of bond length.

(i) 9P fg-oReRE SR [GTRE A A 267 1.2 D @32 @3 IR ¢y 291 1.0 A1 =efiba

S epfog *ore e o |
(ii) FeCl; 3R TR(F G900 2T (T AICL; 3T U0 ACF — (F 171 3 |
(iii) PCls (T3 oIy S0z TG NCl, 93 (19 S5 (73 | - Sfeha Ifer {517 9
(iv) BIRg 992 3% REAe =g S NITICe NEIR I e 8 @b 772 39 |

0,, 05", 05, 0,%. GBBFCF IFACICLI THEF (N SHGS |

242+2+[(1+2)+1]=10

(1)Draw the resonating structures (canonical forms) along with resonance hybrid of (a)

COs* and (b) NO5™ ions.

(i1) Explain the shape of the following molecules and also mention the type of

Hybridization of the central atom of (a) BCls, (b) SFs and (c) IF7.

(111)Based on the concept of LCAO method, distinguish between the bonding and

antibonding molecular orbitals (M.O.).

(iv) What do you mean by inert pair effect? How does this effect influence the stability of
the (+5) oxidation state of group-15 elements?

(i) (a) COs* 932 (b) NO, TR F=ie MIAMRS SRR 907 FAZATH 1o eT

(I Fotafen) @i
(i) AHF TR (FAIT 2R MFAS SRER ST FCF S 510 AT FF (2) BCL, (5)

SF6 GRS (C) IF7

~ ~ ~

(iii) LCAO *M&fo3 qRe7 fefare (@2 @ wiififes ke I (M.O.)T T ARy Hhoiw

<Al

(iv) WEICGISGT SO & @R 2 1597 (HAR CNeTRleR (+5) SR S[ER B @3

oo TSIk geiiie T

(1+1)+3+2+(142) =10



