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92201

B. Sc. Chemistry 4th Semester
New Scheme
Examination - July, 2022

INORGANIC CHEMISTRY CH-204
Paper : P-XI

Time : Three Hours ] [ Maximum Marks : 29

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

yl & guT 37 @ we qhErE 98 ghked #t & 5 aTa o
77 el g9 Frw 8 qfEr # ava g@ geg 7 @ o
R 78 gt arah

Note: Attempt five questions in all, selecting one
question from each Section. Question No. 1 is
compulsory.
5OF @€ ¥ @F U W o Q@ §U FA 97 59
% I & gv wear 1 e

92201-7000-(P-7)(Q-9)(22) P



(b)

(c)

(d)

(e)

Which element of lanthanide series does not occur

in nature and what is the nature of the element ?

RRE HEe B HN-T a@ S ¥ T8 e ® elx
T I TP F= B 7

Complete the reaction :

SR B Q@ X
@) U TN S e+ O
i) SREs ... 5 P Ea

Name the acidic radicals which decompose on

heating with conc. H,50,, releasing specific gases.

9 o gosl M fWfEee S ' H,S0, 3 '
™ FA W oERed & 9 ¥, wd fftre A6 @ 5w
Fa

Why is Conc. HNO, added to Group-III analysis.
g% HNO, # g9-TII fsewer & 4t sier mar & ?

Name two basic radicals which give flame test.
& &g gl & AW faRee & e ol 3 ¥

1 x85=5

92201-7000-(P-7)(Q-9)(22) (2)

(@)

(b)

(@)

(b)

SECTION-A
g -

Explain Lanthanides are more reactive than

d-block elements. 3
HEEE, d-=i% ael @ gon # ofvs B 2
|

Discuss the extraction of Lanthanide from
Monazite sands. 3

ArmRe 8 & daNEs @ Prepdor o ==t S5

What are Lanthanides, Name all the Lanthanide

elements. Discuss their electronic configuration. 4

Mg F ¥, @i A ol @ AW SO o
e e @ =t fifm

Answer the following : 2
frferfm & gaT 2
(i) Why is Eu(Il) more stable than Ce(II) ?
Eu(Il), Ce(Il) & 31 et 4t 8 ?
(ii) Which is more basic and why ? Gd,0, or YbO.
PIT-1 RF & R R ;& ? Gd,0, W YbO.

92201-7000-(P-7)(Q-9)(22) (3) PR



4.

(@)

(b)

(a)

(b)

SECTION-B
-9

Explain why : 3
g Y
(i) Actinides have greater tendency to form

complexes than Lanthanides.
ufeEed # SUAREH @ gET § Hreed a9 e
# saft ot B B

(ii) Actinides form oxocations, but Lanthanides
don't.

ufeEg offfdiderdd W &, dfed oeREd
e

The position and electronic configuration of
actinides are controversial. Comment. 3

ufeeged @ Rafy ok wwite R Raeree
et iftma

Explain the separation of Pu from Uranium. 3
Pu 3 A9 & I FH H FrEAT FHi

Discuss the way in which actinides resemble their
Lanthanide Congeners. 3

gt #¢ @ R R ofeeEe SR REE s
# Fred-gea 2

92201-7000-(P-7)(Q-9)(22) (4)

SECTION-C
gog -9
6. (a) Discuss the chemistry of : 3
WEA 9T =El #1
(i) Borex Bead Test
M i W
(i) Flame Test
SqTeT T
(b) How is carbonate (CO3 ) detected in presence of
Sulphite ? 3
gepRe @ guRdly # #EMe (COF) & w34
T S § 7
7. (a) Why does Phosphate Interfere in the third group
of qualitative analysis ? 3
Bede, TS e & A qgE d ewwe &
a8 ?
(b) Discuss the reaction for following : 3
Pt afifbar o ==t 1 ¢
(i) Sodium nitroprusside test for sulphides.
eHES 3 o GifeaT TREEEE 0w
92201-7000-(P-7)(Q-9)(22) (5) P. T,



(ii) Potassium lodide Test for nitrites. (b) Explain:
TRERE % e dRRmm srdtere gdemn RS

(i) Mg* ions donot precipitate in III group.
Mg sa9 @ 11 & adf 78 & &)

(ii) Lead (II) appears in Group I and II.

SECTION-D o (1) 79 1 &l 11 & Rarg v ¥
-7

(iii) Silver nitrate test for thiosulphates.

a3 fe Risw T gl

(iiif) Function of NH,CI in Group III analysis.

8. (a) What is Common ion effect ? Explain it with wgE 11 e & NH,Cl #1
suitable examples. 3

A AT W ¥ 7 Sugw Sae R
BLE ;

(b) Describe the theory of : 3
Rraia &1 aofsr &%
(i) Lake Test for Aluminium
TegfHtiEn & e @ 2w
(ii) DMG Test for nickel.
et % g St 2

9. (a) Describe briefly theory of precipitation. 3
IR & Rrid # @89 # aviw @t

92201-7000-(P-7)(Q-9)(22)  (6) 92201-7000-(P-7(Q-9)(22)  (7)
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B. Sc. Mathematics 4th Semester
(New Scheme) Examination — July, 2022

PROGRAMMING IN C AND NUMERICAL METHODS
BM-243
Paper : P-111

Time : Three hours ] [ Maximum Marks : 30

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No
complaint in this regard, will be entertained after examination.

get @ goT 87 @ wew qhardl g€ glaked & & & FE 3
o7 ad geT-v7 Prem & qhar @ I 59 da9 A #E A
R 78 g# Tram

Note : Attempt five questions in all, selecting one question
from each Section. Question No. 9 (Section-V) is

compulsory.

mw%wnﬁﬂwmg@ﬁamﬁ’f%
I dif wed e 9 (gve-V) e R

92208-7350-(P-7)(Q-9)(22) P.T.O.



1. (@)

(b)

2. (a)

(b)

SECTION -1

g ~|

What is a Bit ? What is Byte ? What is the
difference between a byte and a word of
memory ? 3
Re @ & ? ame #& ¥ 7 ae o) AN @€ A @
FHIR?

What is a String Constant ? How does a string

constant differ from a character constant ? 25

uh fgn Revis @0 ¢ 7 ws fgn Remis o Aol
Reis & 39 = & & 7

What is the purpose of the scanf ( ) and printf ()
functions ? 2.5

scanf () 3 printf () $HRFE H Id FI 8 ?

What do you mean by the Conversion ? Why it is

necessary ? Explain different type of conversions

in C language. 3
WU @ AT T GHHG € 7 g8 ;& wed & ? C
arar & AR W & @il H FHER

92208-7350-(P-7)(Q-9)(22) (2)

3. (a)

(b)

4. (a)

(b)

5. (a)

SECTION-1I
gug -l
Explain the syntax of switch statement by an
~example. 3

% e a3 Rag R § Rigww A arer #

What do you mean by formula and actuals
arguments ? 2.5
o AR arfas & o B EHEd © 7

What is the purpose of while, for and do-while

loops ? How these loops are executed ? 3

g, B 09 §-BR0 QU W @ A e P FH g #
30 Freqfea Rear o ® ?

In what ways does an array differ from an

ordinary variables ? 25

G El g A e R ad g ?

SECTION -1l
gus -l

Find the order of convergence of Newton-
Raphson formula. 2.5

AT GF D ANETT FFH T B

92208-7350-(P-7)(Q-9)(22) (3) B-T.0.



(b) Find a real root of the equation xt —x-10=0

using Secant method. 2.5
e By @ @M =@ aleer x? -x-10=0 3
arefa® 96 719 B

6. (a) What is meant by the nesting of structures ? 2.5

weerel & AT 7 ww o B 7
(b) What do you mean by Pointer ? Explain the

concepts of pointer declaration and pointer

de-referencing. 2.5

e @ 9 W gEEd € 7 qE=y fRFEE Al
QT -G A FEgEenS f TS B

SECTION - IV
g -V

7. (a) Solve the following equations by Crout's method :
- 2.5

x+y+22=4
2x +3y +4z=9
3x + 4y +5z=11
Prefeftae sl @ e i &7 ad F
x+y+2z=4
2x +3y +4z=9
3x +4y + 52 =11

92208-7350-(P-7)(Q-9)(22) (4)

(b) Solve the following equations by Gauss-Seidel
method : 2.5

5x +y+2z=19
x+4y -2z=-2
2x + 3y + 82 =39
Ate-dew Ry gr i eime 3 e H
S5x +y+2z=19
x+4y-2z=-2
2x + 3y +82=39

8. (a) Solve the following equations by Gauss
elimination method : 2.5

10x + 3y +z = 67
2x + 5y +2z=10
3x -2y + 5z =40
e iR R g R S A e B
10x + 3y + 2= 67
2x + 5y +2z2=10
3x -2y + 5z =40

(b) Solve the following equations by LU

decomposition method : 2.5
2x+y+2=2
x+3y+2z=2
3x+y+2z=2
92208-7350-(P-7)(Q-9)(22) (5) P.T.O.



LU R fft g fefvfes efisot @t e () What is machine language ? Name some
T : commonly used high level languages.
U +y+z=2 qefeft s @ R ? AN W SR # Al 8
X+3y+22=2 ged w9 el F W I
X +y+22=2
J
SECTION -V
gE -V
9. (a) What is Cast Operator ? 1.5x6=9
FE AT w77 & ?

(b) What is function ?
B T8 7

(c) Show that the eqﬁation x> — 42 +7x—-5=0 has
at least one positive real root and find the interval
in which it Lies.
e B el x2 —4x2 +7x-5-0 F %9 @ #H
T g0 qEES g9 8 A 98 IAaue s B
e 77 fea ¥

(d)  How is an array different from structure ?
TF GO0 GE & o A ® 7
(e) Define key words. Give two examples.

Fr 32 F wWwia H @ I A

92208-7350-(P-7)(Q-9)(22) (6) 92208-7350-(P-7)(Q-9)(22) {73



(d) Define the unit step function with graph.
% F Y gHT BY $RE H R w1

(e) Write Bessel function [g(x) in the form of series.
SE ® ©9 F T FRE Jo(x)

(f) Define Analytic function and write its two
examples.
Ruers wew @ uhowia A iR g &
Fare fafE '

92207-7350-(P-8)(Q-9)(22) (8)

Rall NG o eeisiisiisoisivins

92207

B. Sc. Mathematics 4th Semester
New Scheme Examination — July, 2022

SPECIAL FUNCTIONS AND INTEGRAL TRANSFORMS
BM-242

Paper : P-1I

Time : Three hours | [ Maximum Marks : 30

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No

complaint in this regard, will be entertained after examination.

o  gv 37 @ vee yherd 7E gihaked & & B g g7
o7 wd weT-va Ber & qfer @ v s@ qaw 4 g A
Rraraa 72 g arai

Note : Attempt five questions in all, selecting one question
from each Section. Question No. 9 (Section-V) is
compulsory.

A% @S A 0F W H 99 B gL, FW 99 9E
gax &t SR g 9 (Tve-V)aRed R

92207-7350-(P-8)(Q-9)(22) P 1.0.



g -1 4
E[x”]n(x)] =x"Jp-1(x)
Solve :
B S -+
2
2,47y ,_dy e
| e WSS L], o = d
TS B e AL y0)] =10
SEell A & I
SECTION -1l
5 ) )
_ 2y S isdi o
(1-x )dx2 2xdx+2y—0 gug - |l
Find th luti f differential ti
() i P o 3. (a) Derive Legendre's polynomial from Rodrigue's
d2
xd—g+%+%y:0 in terms of Bessel's function. formula.
x
) )
T & @ q Al A TgIs JI= Himm)
WA 3 ww B gl A omme gl
5 (b) Express the polynomial in terms of Legendre's
d’y dy 1 :
xdx—2+a+z.'/=0 F &F ST i1 polynomials x* -3x? + x.
o & 9gue x' -3x7+x B g A {w A a6
2. (a) Prove that: F|
cos(xsin®) = Jo(x)+ 2[J2(x)c0s20 + [4(x)cos40 + ...
0 Jal Ja(x) : 4. (a) Show that:
fors ¢ & 2xH, (x) = 2nH,,_1 (x)H, .1 (x)
cos(xsin®) = Jo(x)+2[]2 (x)cos20 + [4(x)cos40+.....] forn=>1

92207-7350-(P-8)(Q-9)(22) (2) 92207-7350-(P-8)(Q-9)(22) (3) P.T.O.




ayiten %
2xH, (x) = 2nH,_1(x)H, ,1(x)
n>1% fg
(b) Expand e?* in a series of Hermite's polynomials.

gfie 3 T|ud B @ JEe F 2F w5 RFER w7

SECTION - lli
gvg -l
)
5. (a) Find the Laplace transform of sin h3tcos’t.
sin h3tcos® t & WI<IE WUET I 5T Hifom
0 & Q=]
(b) Find the Laplace transform of f(x)=<t , 1<t<2
0 »
s $>2
0 , =g
flx)=4t , 1<t<2 % TH SIHAT B 5T BT
DR il s

6. (a) Find the inverse Laplace transform of tan 1 % .
5

tan'ls% & ST A SO B P

92207-7350-(P-8)(Q-9)(22) (4)

T B sy

e —

e i — -

. T

(b) Using Laplace transformation, solve :

dzy +4d—y

at?

—t
+3y=e
/ y

where y(0) = y'(0) = 1

I ST H T B gL, B A

2
Q+4§y_+ 3y = et
a2t

& y(0) = y'(0) =1

7. (a) Find Fourier cosine transform of :

Pt @ GRAT R gaw @ A

92207-7350-(P-8)(Q-9)(22)

SECTION - IV

grg -V

1

1+x

2

1

1+x

2

(5)

P T.0:



(b) Solve the integral equation :

e 4]
If(x)cossx dx=¢%
0

THIHAT FHIHT H EA B

¢ o]
If{x)cossx dx=¢"*
0

8. (a) Using Parseval's identity, prove that :

J(xQ +1)

UREa TaEHE H IUENT TS S FE S

fm
IFRET
(b) Verify convolution in Fourier transform for
_y2
f(x)=g(x)=e"" .

fR)=g)=e* B F G wWER F dE
g $%

92207-7350-(P-8)(Q-9)(22) (6)

9. (a) Prove that:

s &% &

(b) Define Fourier sine and cosine transform.

SECTION -V

geE -V

1

.[Pg(x) dx =2

=1

[Po(x) dx =2

=1

GRAT B iR FERA giewnd @ o B

(¢) Find:

92207-7350-(P-8)(Q-9)(22)

|
|

8

452

2

5

452

(7)

2

+15

+15

J

J

P T.0.
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B. Sc. Chemistry 4th Semester
New Scheme

Examination - July, 2022

ORGANIC CHEMISTRY CH-206

Paper : P-XIII
L -
Time : Three Hours | [ Maximum Marks : 29

Before answering the questions, candidates should ensure that they have
been supplied the correct and complete question paper. No complaint n
this regard, will be entertained after examination.

Al & v @7 & vea yowrf 7F ghfaa &% @ [ 37w 3 @
7@ JoT- U fAer & ghar F Iy § g9 F #g A KT a8
gt

Note : Attempt five questions in all, selecting one question
from each Section. Question No. 1 is compulsory.

Y% @S ¥ 0F WA T, T g7 9 F IW
ﬂﬁﬂlmﬁﬂnwﬁ;;ail

1. (@) Define Overtones. 1x9=9
AR H g HX |

92203-7000-(P-7)(Q-9)(22) P.T.O.




(b)

()

(d)

(e)

(f)

(8)

(h)

(i)

Define Inplane Bending.
e AT B oRwif

Why Aromatic Amines are less basic in nature ?

Qs AT Ry & ey @t ¥ 2

Define Tertiary amines.

T i B afeifva i)

How can you convert Benzenediazonium chloride
into Phenol ?

m%ﬁhﬂm@ﬁmmqﬁmﬁﬁmm
yRafia #v g § ? |

What will happen if nitro ethane reacts wit
Nitrous acid ?

AR T B9 T v 3w oifbear At @ T
g ? '

Why aldehydes & ketones undergo Nucleophilic
addition reaction ?

Afeers IR Few RIS e sRfa 3
bt o ¥

Name the Ketone which is generally used as a
Nail Polish remover ?

w#&qammﬁmw%ﬁmﬂﬁw
% w9 & IuanT Rear sr & 2

Define Infra-Red spectroscopy.
TH-E AR B gRefia Bt

92203-7000-(P-7)(Q-9)(22) (2)

)

2. (a)

(b)

(i)

(i)

3. (a)

(b)

92203-7000-(P-7)(Q-9)(22) (3)

SECTION - |
gg ~-|

Define LR. spectra. Explain the different regions of
LR. spectra. 3,2

HEAR DT F oo w5y AT A 3 RAfrs
&3 it = B

How can you differentiate between following
using IR spectra ?

ARIT WFHT H IWT T AN P 3 b
X ] B gHA E 7

CH3;CHO and C,H;OH

CH3CHO @1 CyHOH

CH30H and CH,COOH

CH3;0H T1CH;COOH

Exﬁlain the term Fermi Resonance. _ 2,

wH W T @ e w7

Give the value of characteristic IR frequency of : 2
SR 3 R Sl w1 A A
(i) C = O stretching in ketones
FEE & C =0 Rewm
(ii) C= O stretching in carbox ylic acid

FEiFS 7§ C = O Rigg

O B @



(c)

4. (a)

(b)

(c)

(iii) O-H stretching in alcohols
IFehew § O-H =@
(iv) C = C stretching in alkenes

g & C = C feam
Select following molecules as LR. active & LR.
inactive with reasoning : 1

Rl amalt # IR @65 ol IR R 7% & @
g
(i) HC
(i) O

SECTION -l

gug — |l

Complete the following reactions : 2
Py sfufrarelt & Q@ #X
(i) CxHsNH,+CgH;COCl —

(i) CoHsNH,+CeHsOH —

Explain Gabriel Phthalimide reaction. 2
A dqmEe sffea # = B

Classify the following as 1°, 2° or 3°-amine with
reasoning : 1

Rrtfefge @t a@ & 1°, 2° a1 3°-fW & w9 A
g Hig

(i) (CyH;s )3CNH2
(i) (CyHs);N

92203-7000-(P-7)(Q-9)(22) (4)

5. (a) How will you bring about the following

conversion ? 2

g Prefefed aftads 38 8T 7
(i) Ethanamide into methanamine

udeRS § AR §
(ii) Aniline into benzanilide

Al & IS J

An organic compound ‘A’ on treatment with
aqueous ammonia and  heating forms
compound ‘B’ which on heating with Br; and KOH
forms a compound 'C' of molecular
formula C4H4N . Write the structures and [UPAC

names of compounds A, B, C. 3

uF FERE A A T emif R aw & |
sfRfEm W AFE B’ & & S Br, 3 KOH 3
am ™ R W s @ CoH,N @ A C
omr & AfEt A, B, C @ @@ X IUPAC M
fefea

SECTION - Ill

gve -l

6. What happens when benzenediazonium chloride

reacts with : 5
= B T W@ ASieRUAREE dWNgs e F 6
afeferar & & ¢

(i) Phenol(pH 9-10)

e (d= 9-10)

92203-7000-(P-7)(Q-9)(22) (5) P 1. G



i) Aniline(pH 4-5) (b) Complete the following reactions : 2
o (e 45) FritcRes sfifraelt # g« -
* (if) N-methylaniline(pH 4-5) ()  CH3CHO + Zn - Hg | HCI —» ’
| - AR (e 45) (i) CyHsCHO + CHyCHO + NaOH(dil) —»
() What will happen when ethanal reacts with
(iv) CuCN/KCN sodium bisulphite ? 1
(v) KI i W@mm@a&r%ﬂﬁﬂqw%maﬁﬁm
acts with HaT B ?
I . en When Ben‘zene = "
7. (a) What Wlu .hahip;i 7 ATsD explain the mechanism. 5 ‘ ‘
Nitrating mix : 9. (@) Explain the mechanism of  Knoevengel
H condensation ? 2
fysrer @ |y AR )
A o A AT ) J AT HoT & Refafy ) s

3 7 zud Rrafafy S @wEn H
¢ — ction.3 (b) An alkene 'A'(CigHis) on ozonolysis gives only
echanism of Diazotisation rea

(b) Explain the m one product ‘B'(CsHgO). Compound 'B' on reaction

e & Frafafy @ e wl with  NaOH/L yields sodium benzoate.
SRS Compound 'B' reacts with NH,NH, | KOH yields
SECTION - IV a hydrocarbon C' (CsHio). Write the structure of
2 'A’, 'B'and 'C.. 3
gUE -
SR 0 o o 'A'(C16H16) %A UH I
differentiate the following usinzg B(GsHsO) 3ar 81 s 'B' NaOH/L, 3 gy
8. (a) How can you SR B X M Foiee wme v 2 AP B
e 1 T e P o ST NH,NH, | KOH & @ s #v@ o ECIEIE
3 wr;z:;f"““’" C(CsHo) 5t & 81 A", 'B' ol 'C @ wreesy
| 0 : |
|| (i) HCHO and CH,CHO

(i) CeHsCHO and i

02203.7000-P-7Q-9)22)  (6) 92203-7000-(P-7)(Q-9)(22) (7))
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92202

B. Sc. Chemistry 4th Semester
New Scheme
Examination - July, 2022

PHYSICAL CHEMISTRY CH-205
Paper : P-XII

Time : Three Hours | : [ Maximum Marks : 30

Before answering the questions, candidates should ensure that they
e been supplied the correct and complete question paper. No
coi. . laint in this regard, will be entertained after examination.

qoit 3 FT 39 @ v chemlf 9F ghRTT #Y & g g1
o7 @e geT-gF Pew & wier @ owww s oaaq 4 @ oA
forrr 7@ g

Note: Attempt five questions in all, selecting one
question from each Section. Question No. 1 is

compulsory. All questions carry equal marks.

A% @vF @ 0F N T gY, TW 99 9 B W
S s dEr 1 ghed B oEW S & %
T B

92202-7000-(P-7)(Q-9)(22) P.T.O.



(b)

(©)

(d)

(e)

()

(a)

What is physical significance of entropy ?
Tt i A qew &2 7

What do you understand by thermodynamics
scale of temperature ?

T % FeteEIEeT 99N & o9 F@ guee € ?
Define Gibbs function.

e we & gR=Ra #Hifm)

How the electrochemical cell be represented ?

SRR Aa F SfaMiE HY R S g ?

Why calomel electrode is preffered over hydrogen
electrode as reference electrode ?

oo goEle 3 W9 4 EEgeW e W e

TFsre B urfEsa J & A R ? )
What are concentration cells ? 1x6=6
HI%OT HiRHE F7 € 7
SECTION - |
gug —|

Comment on the statement : "Efficiency of an
irreversible engine is always less than that of
reversible engine." 2

Fq W ROt X : “‘0F ouRgdEg = @ awar
gaq sfed §9 g 7 F9 e w7

92202-7000-(P-7)(Q-9)(22) (2)

(b)

()

(a)

(b)

The second law of thermodynamics can be stated
in different forms. Justify this statement giving
various definitions of law. 2

FHH F qER W # B w9 7 Fer o g

B Frm @ R ot 33 3T W W @ g

FifoTg)

Calculate the entropy change when 2 moles of an
ideal gas expands reversibly from initial volume
of 1 litre to a final volume of 10 litres at 298 K. 2

gt afads @ T F 99 o omest e 3 2 A
1 e &l 9RSS 51 @ 10 &eT A qifm #mEn o
298 K 9¥ faudig =y @ et ¥

Derive an expression for entropy change in mixing

of ideal gases. 3

e o % Beor § ot ofeds & oo aww
Fq Fiog)

A Carnot engine absorbs 5.00 KJ at 400°C. How
much work is done an engine and how much is
the heat evolved at 150°C during each cycle? 3

UF FEE 99 400°C 9T 5.00 KJ Srasiite Hyar 2
UF 99 [ FH a1 & AR T&F g% B ANH
150°C X fahereit mff frperelt & 2

92202-7000-(P-7)(Q-9)(22) (3) = i



()

(b)

(a)

(b)

()

SECTION - 1i
gug -l
Discuss the criteria of spontaneity and

reversibility in terms of state functions S, E, H, A
and G. ’ 3

Re G S, E, H, A R G 3 dedt § w@a: gafdar
A IFHT B HAHEE W TE B

Show that : 3
Rand & :

o ()15,

@ (52),~(5),

Prove that : 3
Rrg 7t 5 :

AG=AH +T[—q£A—H-)»}
oT |p

S

What is the advantage of free energy criterion of
spontaneity over the entropy change ? 2

il oRad W @asEkian & g@ S AES B oA
awe?

Define residual entropy. 1
AR Tidl S gRfT S

92202-7000-(P-7)(Q-9)(22) (4)

(a)

(b)

(a)

(b)

SECTION — Il
qug - |l
Calculate E° of Ni** | Ni electrode when emf of cell
Ni|N2* (1 M)| | Cu® (1 M)| Cu is 0.59 V- 3
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Derive relationship between electrical energy and
Gibbs Free Energy. 3

faga St ol Prer 7w Tt @ @ HEw o= W

Describe the condition under which the emf of
reversible cell becomes equal to the standard

emf. 2
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A cell is prepared by dipping a copper rod in 1 M
CuSO, solution and Nickel rod in 1 M NiSO,
solution. The standard reduction potential of
copper electrode and nickel electrode are 0.34 V
and —-0.25 Volt respectively. 4

(i) What will be cell reaction ?

(ii) What will be standard e.m.f. ?
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SECTION - IV
gueg - IV

What is meant by liquid-junction potential ?
Derive an expression for the liquid-junction

potential. 3
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Explain potentiometric  titration introducing
Redox titration and precipitation titrations. 3
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Give an example concentration cell without
transference and also write cell reactions and
expression for emf of cell. 3
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(b) How does potential of quinhydrone electrode

change with pH of the solution ? Calculate the pH
of solution from following data : 3
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bCE | | H* |QHE - Pt
Ecen at 25°C = 1.102 volt
E°onr at 25°C = 0.700 volt

E°ue at 25°C = 0.242 volt
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