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2023 

CHEMISTRY 

( Honours Core ) 

Paper : CHE- HC- 4036 

( Physical Chemistry-IV) 

Fu ll Marks : 60 

Time : Three hours 

The figures tn the margin tndtcate 
full marks for the questions. 

Ans"'er the followin g questions : 1><7=7 

(a} What \\'eight of AlF:_1 salt be dissolved 

in 100 m/ of solut ion so as lo mnke the 
solu t ion con taining 1 eq/ L ? 

ib} Dc1ine equ ivalent conductance. 

(cJ \1/h a t is cell constant ? 

t.J, \Vh .. H is trangport nun1be r ? 

< ~ontd. 
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(i) I-t'F 

·iJ HBr 

(iii }{Cl 

l, HI 
(ChtJv ..,e the corrPct answl 

~.n ~\,~ .. t 11 \' 1ng quesunn:,; : 

.7 
,... -d rhe reltH.ion~hip between mo . 
. n, ·,- d 
conductance .nd ~pect 1c con uctar 

11' ~ unH 

(b) A pe rfec tly cubic ,;.1 1 co nduc livily ce ll 

holds 0 .94 cm ., of a so lution between 
its elec t rod es . Dete rmin e it s ce ll 
co n s ta n ts . 

(c) What is relaxa tion effec t ? 

(d) Write p rec isely o n p o tentiom etric 
titra tio n . 

Answer an11 three ques tion s fro m the 
followi ng : Sx3= 15 

(a) Disc u ss t h e Arh en ius theo ry of 
electrolytic dissociation. Give evidence 
in support of the d issociation theory. 

3+2 2 5 

(b) Wr.ite the principle of conductometric 
titrations . Discuss the characteristics 
of curves obtained in lhe titration of 
any two given below 1 +(2-+·2)=5 

(l/ HCI vs NaOH 

(i1) CH3COOH vs NaOH 

(ii1) HCI VS NH40H 
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p, ntt I of 12 O "alt A 11,ed t.o two r.lectrOde 
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, Ct v .. ,., pl.-1,( d l>civ. N 4 c , 
,-.tr.d rode•:.; when NJI ~ Is lo t 

,.1 0 dwt.incC' of 1.b en · I 1/VL Ill 
1,ou r Wh,1t is lh<· mo bd 1ty 01 I 

f, J 
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D ..,, rive . .1 m il the ma t1cal rtl , j . d l between lhc e e ~tncal energy 
rt'"'crs ible galvanic cell and in f energy of the cell reaction . 

What is half cel l reaction ? Wr: 
the half c ell reaction of , 
[all owing cell : 
Zn I Zn 2-+ (aq) II Fe3 + (aq )I Fe 2+ IP 

Ans1Acr •nw thnr• queBU n 
fi llowing 

a) (iJ Hm, n you rncoBurc 
clectrolyt1c: conductance pe fk 
C"!onductnnce, eqmvolent 
conductanc r. und molnr 
conductance ? Wnte the um1 ni 
oell oonstant ( K) 111 St uni L 

(nJ The res1alancc of O O 1 M solution 
of on electrolytr wo.11 found to be 
210 ohm at 25 °C. C,1lcula le thr
molar conductance of the soluwm 
at 25 °C 

(Given : cell constant • 0 .88 cm 1 
\ 

(iii) Specific conductance of an 
electrolyte solution decreases with 
dilution. Explain. 

5-+3+2:; 10 
(e} Bn eny explain Gouy's method : (b) (i) che measure ment of magne. 

State and explain the Kohlrausch 's 
law of independent migration of 
10ns. 

susceptibility. 
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(c} 

1 
strong electrolytes 

For t ,e 
{II) H NaCl and BaC~ the 

NaO '.onic conductance at 
rnolnr 1 . • 
infinite dilution arc 248.1 x lo-, 

5 10
- 4 and 280.0xlQ-4 

126. >< 

5 
mi mor 1 respectively. 

caJculate "~ for Ba(OH)2. 

(iii) J1]ustrate the application of 
Kohlrausch 's Jaw. 5+2+3::::1 

(i} 
Illus trate how the solubi]j, 
product of a sparingly soluble s· /e) 

an 
be determined with the h; 

C . 
of conductance measurement. 

(ii) What is Ostwald dilution law 

Write its verification, importan1 

and limitations. 5+5::: ; 

(d) (i) 
Find the mean ionic activity of 

uni-univalent electrolyte. 

(ii) How can you calculate tl 
equilibrium constant of a ct 

reaction of the type 

aA + bB ,... cC + dD ? 

(f) 

(iii) Calculate the equilibrium constan t 

of the cell reaction 

2Ag i +Zn..., 2Ag+Zn2
~ 

occurring in the Zn - Ag cell at 

25 °C when [zn 2+] = O. lOM and 

[Ag+] = lOM. The EMF of the cell 

is found to be 1.62 volts. 
2+5+3=10 

(i) State and explain the Nernst 
equation. 

(ii) Find out whether Zn and Ag would 

react with dilute H 2 so4 acid or 

not. 

(i) 

Given : 

E;, = 0 for 2H+, H2(g ); Pt 

E;, = -0.76 V for Zn2+; Zn 

E;, = +0.80 V for Ag+; Ag 

4+(2x3)= 10 

How can you apply the dipole 

moment of a molecule to study its 

molecular structure ? 
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~ Find the perccntag, or 
rharactrr of HCf molecu1t '0 

SI unit ll 

Ot\'fll 

lntrmuclrar dlsta~ 1,1 .. 1
21 

tlectronac charae • l 6- .O ''

Actual d1po" moment • 
S 44 N 10 

30 
COulonab -~-
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