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

CHEMMIN101/CHEMDSC101-CHEMISTRY
PHYSICAL CHEMISTRY-I

Time Allotted: 2 Hours 30 Minutes , ' Full Marks: 60

The figures in the margin indicate full marks.

Answer any five questions from the following: 2x5=10
frsBiRe @-com #Al573 oits Taa wes '
FEAIRE T+ U THEd! SR Iegei -

(a) What is crystalline and amorphous solids?
@S (Crystalline) '8 @@ (amorphous) a9
fieeatT (Crystalline) 31 3G (amorphous) 31HE®w & &7 ?

(b) Ether has the higher vapour pressure than water at the same temperature. Give reason.
G PN BREE A Bi TR 6T @ el e
T ATAGHAAT TTIY T ST ATSTh! AT (vapour pressure) 96l §ro-HRUES
Reger ,

(c) What do you mean by laminar flow of a liquid?
G A EIRE 2RIR IO 6 @i 2
AT USTRi! AR (laminar) SAT8 H=TTeT & g0 ?

(d) Define the terms: Critical volume and Critical temperature.
FRIG SO IR FRFD SIPNIIR TRl 73|

_ Critical 3Te ¥ Critical ST TR THEN | »

(¢) What is compressibility factor? What is its value for an ideal gas?
WS @l & ¢ G v SICR CFT &3 A T ?
FEIRIRTRIEY (Compressibility) PR S % & ? T 3fTad R oMM AT 7T & &2

(f) State and explain the law of constancy of interfacial angle. »
Interfacial PR ZIRCe @ [ @ 11 F41
SRR BT (Interfacial angle) ST R FHIH ﬁﬁé’ﬁ 31T ST e |

(g) Mention one use of common ion effect.
I LSRR GF0 Brizge WS |
T ST ST (common ion effect) BT FRINT Ieei e |
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(h) Why small drops of liquids are spherical in shape?
SR FY (FHISTR SR IR @ 2
TR YT HFT AT fheT IR 76+ 2

Sk Answer any six questions from the following:
oo @3-t =316 dte T wies
FraferRaa 371 Taer THEwa! STR eI :

() (D)

(ii)

(b @

(i)

Derive Henderson equation for an acid buffer solution.
G0 oI IFIF ¥R & Henderson TR0 SNZa 91 ,
37T U BYeT (acid buffer solution) @t AT Henderson & FHIERUT fFiapTeeie |

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

WA Sipe I AT M, IR A OHF SIANEL, FRIG SIANE! It OIF WE
AR T WA — TRIO! 2AfSH 77 I ARG I

TG TGB! TS IEwdY critical TP GRIER dT TTd! HFEHHT
BT, T fTeme! aReftesor T Afdbaat-ires ar SATefioT THewe |
Discuss the molecular theory of surface tension.

SO SRS Ol SEAGH I

e e STufares Rigercren! =t TIEI |

How is the surface tension affected by temperature?

oI, SIFNgR TR [Feie oeite 21 ¢

TE TG ATIHITGRT DR} STl 70 2

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

(©) ()

)

(D @)

(ii)
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25°C OISR SeTa SIRAR BeIFe TS 9

25°C AT UTIoT 3T IeqTeTeh! Hed el §6 2

How does the viscosity of liquid change with temperature and pressure?
SIPFIE S BIeR A Hieret Rreire Afafes 21 7

I X SETE T et URTefh! R fRraTa Hen) giRet g7 2

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

SR ©ET - (fluidity) 367 & @RI 2 AHo-IR0E @3¢ 15 7

e YT TRETeT Sl % 81 2 RIGRIGTIY olidhen! ThTg & 8 2

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

w3-feFal o R3e @ G F91 - Ao @11

~ Law of mass action SI&TeN, 31 ST THERY | Twder ReR (equilibrium

constant) &7 AT 3FfIRE AETERN |
Explain the dynamic nature of equilibrium.

AYREE sfeRet 5T w1 F91
g TRTfTer SepforeT ST T |
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(i) K, for forward reaction is 2.5. What is the X » Vvalue for the reverse reaction?

(e) ()

LRS! RE K, 712,51 hora Riteare K, -3 7 3 ¢
SIS Sf3aTSY M K, 2.5 81 31 See) R oy K, 3 9 ST 575 2

Sketch the (100), (1 10), (111) and (222) plane of a cubic cell.
&3 < IR (100), (110), (111) &= (222) woresfer oz 72
F[ae Herd! (100), (110), (111) mﬁ(zzz)taaﬁﬁnjﬁqn

(ii) Identify the crystal system having the following dimensions:

=y=90°%p8 and g#b ¢
iR wae whs va Hive w3:

=y=90°%8 Q@R gxb=+c
ﬁmmwmmm@m

a=y=90°% 8 I g=xb=c

(iii) Find the Miller indices of the plane that has intercepts on the crystallographic

® @)

(i)
©® ()
(i)
M) ()
(i)

“
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axes in the ratio of 1 : 2 : w0,

FF St fiema et @ w1t 1 12 oo TS Fforaa A orwre
IR

1:2: 0 T ST frecaiuihe 3T&TE® (crystallographic axes) AT eRIES
! ! IR erebiae (Miller indices) GISERT |

Derive the relation between solubility and solubility product of a sparingly
soluble salt 4xBy .

6 AN (Sparingly) iy 9, AxBy -3 GIGO! 8 WRIS! BeFCET NP
FHE 7 7| :

AR g I AxBy ﬁw@wvmmmmw
TN |

Why is aqueous solution of FeCl; acidic and that of Na,COj is basic?
FeCl; - &ty 739 Wifé @k Na,CO, 9 %39 %101 o ?

FeCl; Y STefter witet it areeftr 575 o Na,CO; @ ¥ &R 5% 2
What are the postulates of kinetic theory of gas?

WO TS wrga Morfef & /o

! RSt RigEr (kinetic theory) @I postulate &6 AETRN |

What do you mean by continuity of state?

Continuity of state (SR 4RRIEFeY) TTte R @It 9

Continuity of state 9-ep! & &) ?

What is Boyle’s temperature? Show that Boyle temperature T, =a/Rb.
I PGl 2 (rle @, 0 wimi, T, = afRb.

Boyle 1 aTqar ¥ 21 7 Boyle ® G199 7, = a/Rb g8 9 IERsTeN |
What is Reynolds number? What is its significance?

Reynolds 1 & 2 32/ wieorf o

Reynold Y ST & 8 2 THH! P e 55 2

(%]
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3 Answer any two questions from the following:

e - 15 evia T wis:
TR P §F THEHD! I AETEN :

(@ @

(i)

(iii)
(b) )
(ii)
(iii)

(iv)

(© (@)

(i)

(iii)

1067_1068

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

TR &R 00 6 @R 9 I OF 8 Y HIE R G- RIS &
pH-93 Seifb Seaet 41
wmm*momwvwmw
ESIesRaD! pH Pt e Framee |

Derive the kinetic gas equation, PV = %mrzc2 :

ST ST FRe, PV = %mnaz Hizge F91
HIgICD I FHIHRUT (Kinetic gas equation), PV = %mnE 2 fpreder |

Derive SI units of Van der Waals constants.

OJIF G ST P ST GFF W29 T4
Van der Waal &1 ReRriga®! SI taT3 Fbreere |

Derive Bragg’s equation.

Bragg-93 WS¢ SIgget 41

Bragg & G101 FaTe e |

Show that the unit cell of NaCl crystal contains 4Na* and 4Cl™ ions.
418 (@, NaCl (FA0H @3S (FIF 4Nat @R 4C1" 9RA QA

NaCl feheeete! Teh1s §eT 4Na* 3 4C1™ IFTE &8 R SFSTer |
Explain the cleansing action of soap and detergent.

AR Gk TOBTaress sfn T el il 4
WG ¥ fEeSied! UhTs B! T THer |

Write the expression for interplanar distance (dy,;) between the plane in a cubic
lattice.

a3 T [aifas 38R (lattice) Sefor Wtay SE-8e1 AL (dyy) SST& @7
T[4 SIAT (cubic lattice) JT Wi dTa@! FTR-TAR G (dyyq) Y PR arftreafs
e |

Derive the relation between K,, K. and K. Write one reaction for which
K,=K.=K,.

K,, K, @R K, -G8 S 3o oiiegel 591 i R o), W K, =K, =K, .
K,, K, 3 K, 911! 94 Frbleqeny | K, = K, = K, 90! ST feifehar
a@ﬂém I

Derive T, P, and V, in terms of Van der Waals constants.

JI Ol SRR Pl #ifieefFee 7, P @k V, Sz 91

Van der Waal @ constant &f §=<dT 7,, P, 37 V, Fepregere |

State and explain Le Chatelier’s principle.

Le Chatelier-43 e 33e @ 147t 571

Le Chatelier &I RigaT=<T oreged 31 e Te |

X
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