UNIVERSITY OF NORTH BENGAL
B.Sc. Minor/Dsc 1st Semester Examination, 2024

CHEMMIN101/CHEMDSC101-CHEMISTRY
PHYSICAL CHEMISTRY-]

Time Allotted: 2 Hours 30 Minutes _ Full Marks: 60

The figures in the margin indicate full marks.

1. Answer any five questions from the following:

e @-com #ff5T8 2ot Tea whes
FreIRac G Uity ST ST AR

(a) What is crystalline and amorphous solids?
@RS (Crystalline) @ FRIFR (amorphous) T g
fireealT (Crystalline) 3T 3N (amorphous) SIEw & & ?

(b) Ether has the higher vapour pressure than water at the same temperature. Give reason.
G SN BRI A 51 TR T G e wfte
TS ATUEHHAT YT JoFTT $eIRHT aTsqe] A (vapour pressure) T3 §O-BRUEH
feger

(c) What do you mean b’y'laminar flow of a liquid?
BB S RN 2RIR 00 & QRN 9
R USTefep! MR (laminar) STETE H=Tet & D ?

(d) Define the terms: Critical volume and Critical temperature.
TG WTOH YR TRID SR TR "G |
Critical ST SIFY Critical T GRTTRE BN

(¢) What is compressibility factor? What is its value for an ideal gas?
TS @NE & ¢ 93 ol SIeR CFeT @3 NI F9 9

2x5=10

FERafafercr (Compféss_ibility) B TP ¥ & 2 T e Wiy Y D! o B ?f ?

() State and explain the law of constancy of interfacial angle.

Interfacial (iR 2f0ea 7@ [ 8 I 741

T=exUpRITE P (Interfacial angle) BT ReRATRT FRIT AGTER 31 ST e |
(g) Mention one use of common ion effect.

FATSNTH LOIET G0 Bwizae wie |

T ST ST (common ion effect) Y T Seer THE] |
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(h) Why small drops of liquids are spherical in shape?
GER Y IO SR (TR (3 2
TR UGTRIesT T ST 36T AR §70+ ?

2. Answer any six questions from the following:
fafe @~ 27 deir Sea wies
FrfaRacT 37 aeT THEHdr TR ETE:

(a) ()

(if)

(b) ()

(ii)

Derive Henderson equation for an acid buffer solution.
G oI 1P TR0 & Henderson WA=l wiiga 741
37T I EYT (acid buffer solution) bt AR Henderson BT w0 fdTeIge |

Gases cannot be liquified unless their temperature be lowered to values equal
to or below their critical temperature. — Justify or criticise.

SRR SRATS T AR A, ARk A ST O], FRFT vl O TS
A A | — TS} 2B 9 A AAAGA

TEEE FRFPT AIHTeS RIfEeadY critical AT IR AT ToAD! HHEHT
TR, e friEed! dReftaRor T wfhaa-oitfea ar stretran TR |
Discuss the molecular theory of surface tension.

SN TR TGl SHEsT I

TS DY U Rigerrrent =rat TIET |

How is the surface tension affected by temperature?

PO, SR Rl el aeie = 2

ReTE T TSI HEN T §78 2

(iii) What is the value of ionic product of water at 25°C?

(© (@)

(i)

(d)-()

(i)
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25°C SN e el QBOTeT S 9

25°C AT AT ATAfRF SeuTaTeh! o3 P 575 2

How does the viscosity of liquid change with temperature and pressure?
vl @ AR A et e RS = ¢

I RS T It Gareia! feafiane o) aRacH §70 2

What do you mean by fluidity of liquid? What is the unit of co-efficient of
viscosity?

B O (fluidity) S & @RI 2 HTOl-HLR @ 1 9

&R YeTeiepT ARt HahT % 8T 2 RITRIATIePY TUridhet Tehig & & 2

State and explain the law of mass action. Write the expression for equilibrium
constant.

o1-fFal v [/ '@ Y 91 ARY-GFE WO @)

Law of mass action GBI 31 redT THER] | Evqer ReR (equilibrium
constant) T A if¥reafn ETe |

Explain the dynamic nature of equilibrium.

ARYIER AfoRet sia i 1

IeTIep! fcrefiet Fepfrent sameaT TR |

5x6 =130

2+1

1+1
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(ii)) K, for forward reaction is 2.5. What is the K » value for the reverse reaction? 1
S} RfErr K, 212,51 M5y R K, -4 3 3 7
3RS RIfShaTep! e K, , 2.5 B 9 St wfifeharent A1 K, &1 Hed Bict §9 2
(e) (i) Sketch the (100), (110), (111) and (222) plane of a cubic cell. 2
@6 G TR (100), (110), (111) @R (222) erafer oE 91
Fgfaras et (100), (110), (111) 3T (222) e e TR |
(ii) Identify the crystal system having the following dimensions: 1
a=y=90°= 4 and a#b+#c
e TaRe wis or biee ¢
a=y=90°=2p8 4R a=#b=c
T ST U fohveet umelt ufgar e |
a=y=90°=p AN azxb=c

(iii) Find the Miller indices of the plane that has intercepts on the crystallographic 2
axes in the ratio of 1 : 2 : oo,

o OrFR e et @ IT A1 1 2 oo SPICS “Focea [l o =
AN
1:2: o0 Bl AT fReeiinithe 788 (crystallogtaphic axes) AT eRIgE®
YT TerTR! iR Geeiess (Miller indices) ST |
(H (1) Derive the relation between solubility.and solubility product of a sparingly 3
soluble salt AxBy.

<G ANFY (Sparingly) ¥IF 59, AxBy -9 TRIS! '@ TRIS! WeFTT NI
T SRR
o} GeTelicT T AxBy BN Gemaierar X gorefierar Seme dieem! Feee ogeq~
TN |
(i) Why is aqueousisolution of FeCly acidic and that of Na,COj is basic? 7
FeCl; -7 Tetld G349 W3 @R Na,CO -a7 T3 @1 @ 9
FeCly 1 STl Hler 5T St g7 Tl Na,CO5 @1 9 R §75 7
(g) () Whatare the postulates of kinetic theory of gas? 3
WICH 211 ©rga Frodale & & 2
T TfroT RIgET (kinetic theory) @ postulate 8% A& |
(i1) "What do you mean by continuity of state? 2
Continuity of state (S<ER FRIRTS) FoT00 & @R ¢
Continuity of state e & & ?
(h) (i) What is Boyle’s temperature? Show that Boyle temperature T, = a/Rb. 142
T oIl [/ 2 orate (¥, I AN, 7, = afRb.
Boyle @Y U9 & &1 ? Boyle ®1 ATHN T, = a/Rb O A SETSTE |
(i) What is Reynolds number? What is its significance? 1+1
Reynolds R4 & 9 32 Siesid & 2
Reynold @ T & 8 ? THD! P HE §70 ?
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3. Answer any two questions from the following:

e @-cm 6 evia Tew whes
FARIRIT 31 §F Troeed! ST GTEN :

@ O

(ii)

(ii)

(b) (i)

(ii)

(iid)

(iv)

© @)

(i)

(iif)
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What do you mean by hydrolysis of salt? Derive the expression for pH for the
hydrolysis of salt of weak acid and weak base.

Wﬂ%—ﬁﬂﬁ%%@ﬂ?ﬁweﬁww«wﬁmw
pH-93 A2l wZge T
WWW%W?WW?WWW
BIESIeTSRIAD! pH Y 31 feree |

Derive the kinetic gas equation, PV = %mnE -

AT o TN, PV = %mnaz wIRFe )
PIEAIeH G RGO (kinetic gas equation), PV = %mn&" 2 P |

Derive SI units of Van der Waals constants.
SJI B GARTNT T ST G WRF A
Van der Waal @' ReRiswa SI 1Ts Fate e |
Derive Bragg’s equation.
Bragg-<3d ANa Sigge $91
Bragg Pt FHIHRVT Feptegen |
Show that the unit cell of NaCl crystal contains 4Na* and 4Cl™ ions.
@8 @, NaCl TN @ @I 4Na’ @R 4C17 T AT
NaCl frecaa) taTs 4T 4Na* I 4C1- IRFEH §70 R SEITEN |
Explain the cleansing action of soap and detergent.
A G, TBRTETe AR Fam et g w1
I ¥ REeoFedn! s SR smedr THeN |
Write the expression for interplanar distance (dpy) between the plane in a cubic
lattice.
<3 w R < (lattice) TSR T S-S T (dpa) HfeF& @
FqRF e (eubic lattice) AT o drae! SFR-ETMR R (dyig) @1 FfeaT sfreafn
TR |
Derive the telation between K, K, and K. Write one reaction for which
K,=K =K,.
Ky, K, R K, R O FPORE Wi 9| G REW e, W K, = K, = K, .
, K, 9y K, "r5re @y Freegee | K, =K, =K, ma%rqe“cr;rﬁﬁ?m
aiaﬁm
Derive T,, P, and V, in terms of Van der Waals constants.
WW@WWW?@I@@W T,, P, &R V, SIZ 34
Van der Waal @ constant & &<9AT T,, P, &ﬁ v, ﬁﬂ)‘lﬁ?ﬁ |
State and explain Le Chatelier’s prmcnple
Le Chatelier-a3 if$ K39 ¢ i F41
Le Chatelier @) RIGET oege e 317 21 T8 |

X

10x2 =20

1+4

3+1



