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WEST BENGAL STATE UNIVERSITY

B.Sc. Honours/Programme 2nd Semester Examination, 2022

CEMHGEC02T/CEMGCORO02T-CHEMISTRY (GE2/DSC2)

Time Allotted: 2 Hours Full Marks: 40
The figures in the margin indicate full marks. afes I a0E KA *Q"WW fact FC 1
Candidates should answer in their own words AJIERIF! e ©IRNF I ST XA N
and adhere to the word limit as practicable. e FEE |

SECTION-A / 2&-%
Answer four questions taking one from each unit
eTEIF 2T (ATF &6 I 7 (6 51775 @Tad Ted wie
Unit-1 / 95F-5

1. (a) From PV =1/3mnc?, deduce average kinetic energy per mole of a gas molecule at 2
a definite temperature.

PV =1/3mnc* 2%re W Tewel 1 (I oiew 91w sfoxifes swiead ey e

(b) Write down Maxwell’s expression for the distribution of molecular velocities in a 2
gas.
(I 2T SNl ([INRB TP AT FaPaelb T |

(c) Draw Maxwell’s velocity distribution curve at three different temperature 2

T.T,and T, (T,>T,>T)).

T,T, € T, (I, >T, >T) -SI"’Ni@ (IHASRCH SRET @R @Tfbq oz
N

2. (a) Write down Van der Waal’s equation in case of n- mole of a real gas. Write down 1+2
the units of ‘a’ and ‘b’ in this equation.

n-GIIE VI SPE &) OJIF-TlF- STEF ANSA90 @l @3 AN I75© ‘q’ 8
‘b’-a9F @FFefE @A)

(b) Calculate the pressure of 3 moles of a Van der Waals gas in a container of 20 litre 3
at 27°C. (Given: a=6.5 atm.lit>.mole™ ; »=0.056 lit.mole™).

3 (S @I OIF-UE- €S MR 27°C T Sied 20 &6 2361 TaiF b7t 9
23(J ? (2W8: a=6.5 atm.lit>.mole™ ; b =0.056 lit.mole™")!

2106 1 Turn Over



CBCS/B.Sc./Hons./Programme/2nd Sem./CEMHGEC02T/CEMGCORO02T/2022

3. (a)

(b)

4. (a)

(b)

5. (a)

(b)

6. (a)

(b)

7. (a)

(b)
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Unit-11 / €FF-3

Define surface tension of a liquid. Write its SI unit. What is the effect on surface\\

tension of water when soap is added in it?

SR #POICAR R @A | TR SI GFF F 9 ECE AN GHINCE e ZPOIR €]
I o T 9

Which method and instrument are used for measuring surface tension of a liquid?
@ ~aT € T IR ICA OACER 7Ol Nl T 9

Why is viscosity termed a ‘dragging force’? How does the viscosity coefficient of
a liquid vary with temperature?

Aol & ST T I W @ ¢ GO ARTO FF SAEE Awolw [Fewot
Sffeaed = ¢

Explain why the viscosity of ethyl alcohol is greater than that of dimethyl ether.
TR 2797 QY 22 SIETPIRE-9F Alwel @ @ 1 IR

Unit-111 / 9FF-9

What do you mean by the unit cell of a crystal? What is plane of symmetry of a
crystal?

G (FACH GFF (FT 00 Sl QIR 2 GF0 FACR AWM 60O | (@I 2

What is liquid crystal? State an application of it.

SIS (@FA J 9 @ GF 0 JIYT SeE FE! |

Calculate the number of atoms in a unit cell of a face-centred and body-centred
cubic lattice.

a3 7P-Fs ¢ @I (- TR ThF T ofs 9T @I oW
TRAN el A

What is meant by Miller indices of a crystal? The Weiss indices of a plane of a
cubic crystal are found to be 1:e0:00 (1: infinity : infinity), find the Miller indices
of the plane.

G @FNER FE oS w@0e F @RI 2 QP TFIFIF (FEANER G0 O SrESHA
6F 2 1:00:00 (1: infinity : infinity), €3 R Ppref T F@n

Unit-1V / @F<%-8

Write down the expression of temperature dependent Arrhenius equation on
reaction rate explaining the terms involved.

Wze doeelim urr [ien A Swom T Aeaiser wieEmieR
AN @I

What is meant by ‘Zero order’ reaction? Give one example.

e @3 R w0e [ @I ¢ @l Triggel wie )

1+2

1+1

1+1

1+1

1+1
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(c) Deduce an expression of rate constant for a first order reaction assuming the initiaf( 3
concentration of the reaction as ‘a’. Also, deduce an expression of half life periodi\:

(ty,) from it.

RfFaa 2T Aoy @@ 4@ 2499 &% [ 29 &3 9 7 Topotive S
G (AT O GIgePIeT sl T

8. (a) For a first order reaction, time for completion of 50% reaction is 30 min. Calculate 2
the time taken for 87.5% decomposition.

@3 ey @ [KfF7 50% | =@ 30 NfNG) o= 87.5% Rfea m ==
IO ?

(b) Write one method for the determination of the order of a reaction. 3
iR @ ey e @3l “/&fs @l

(c) Give an example of a parallel reaction. 1

TR [ b Twizad nie |

SECTION-B / =&-4
Answer two questions taking one from each unit
2TeIF T (AF 96 T fFew @b 715 @vss Tea wie
Unit-I / 9FF-5

9. (a) Write down the Born-Lande equation for calculation of lattice energy explaining 2
the terms involved.

TS RSP IR Tier *Ife ey $9 & Born-Lande @3¢5 et
(b) Discuss the structures of the following compounds on the basis of VSEPR theory: 2x3 =6
VSEPR-S(ed SIeNE fFafefe (@etefem sow Sianal @t

(1) PClIs (i) SFs (i) BeF,

(¢) Explain why the melting point of NaCl is higher than that of FeCl;. 2
NaCl-93 &% FeCl;-93 §a1ed @M (@« 1 S|

(d) Comment on the dipole moment of CO; and SOs,. 1

CO, @3 SO,-97 fRrF IINF 790F TOITS 7he |

10.(a) What is meant by hybridization? Explain the structures of CH4, C;Hs and C,H» 1+3
using this theory.

FRFAT TS I @GN 9 G2 OCEF AR CHy, CoHy @R CoH,-S19F 915+ 17t Sl

(b) BF; planar but NF; pyramidal — Explain. 2
BF; Fesie 5@ NF; fPrifers — it s

(c) Draw the MO diagram of oxygen molecule and calculate its bond order. 2+1
{3 e MO od o e 9 IHF Al B |

(d) NaCl is soluble in water but not in benzene — Explain. 2

NaCl & 53917 8 @fEt 7 — i It
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Unit-11 /| @FF-%

11.(a) Give a comparative study of F, Cl, Br and I with respect to their (i) oxides 2x2Z=1

(i1) hydracids.
F, Cl, Br @ I (& 33e2d (i) SIHZC A2 (ii) 22CIPTC MR @F ACTF geaies
DS FCA
(b) What is electronegativity? Arrange the following elements with increasing order of 1+2
electronegativity:
O, N, F,C
SfbeetgTe i ¢ fme (Masfie Fuade ofeidgTe! SPHiE Asiaes
O, N, F,C
(c) In presence of glycerol boric acid behaves as a strong acid — Explain. 2

R SrifEfore @IfTT Sife Sig Suifme Fet Fie F@ — T FE!

12.(a) Discuss the hydrides of nitrogen and phosphorous in a comparative manner. 3
TIBCTICE € FIRFACR QACYIRGHICZA T GETARETS SCeIbe] B |
(b) Explain why: 2x2=4
(1 I N

(1) At room temperature CO; is a gas while SiO; is high melting.

Alie TSR CO, @< AR »Migf 5 Si0, Ty e icas Fow “nid)
(i) SiCly hydrolyses but CCly not.

SiCl, weffEE = fee CCL =7 A

(c) Why SO, shows both oxidising and reducing properties? 2
SO, &R ¢ Rierizel Tox 42 i T & 9

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to
their own respective colleges on the same day / date of examination within 1 hour after end
of exam. University / College authorities will not be held responsible for wrong submission
(at in proper address). Students are strongly advised not to submit multiple copies of the
same answer Script.
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