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Attempt five questions in all, selecting one question from each unit.
TS P8 W B T BT T PRA g, Bl Ui YA P IR ST |
Write your roll number on question paper before start writing answers of questions.

el B SR forEm ¥ qd g0 IR e TR 39y fofay |

(a)
(b)
(©)

(d)

(a)

(b)
(©)

(d)

~UNIT-1/5@18-1 7
Why most of transition elements exhibit a variety of oxidation states?
MBI WGP T B YHR B SAfiiBeor g i yERid Fd 87
Why transition elements and their ions are normally paramagnetic in nature?
HepHYl OYd Ud 39D NIT UI: GRS 07 T GSfRia dRd 2?
Write the electronic configuration of chromium.
P FT sAgsie fa=ar foRa |
Why the value of II" ionization potential of chromium and copper are
higher as compared to their neighbours?

HIATH T PR B FAT S g A e el a<al @1 gem
4 9= 74l 87
Write a note on colour and spectral behaviour of transition element
compounds.

HepAT aed Nff@l & I vd WagH! @ger ) feuvi foRay |

Why transition elements and their compounds are good catalyst?

HepHUT I Ud §99 WIS FI 30 SIASD 87

Explain, why atomic size of molybdenum and tungsten are almost same?
AT TAT ST & YA IMHR GAM FI 87 ARAT PHIFY |

Why density of III" row transition elements are very high as compared to 11"
row transition elements?
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—ONIT-II / saré-II
Write the IUPAC names of following complexes —
=1 wigell & TUPAC 7 farRay —
(1) Nay[CuCl4]
(i)  [Cr(en)s] [Cr(C204)s]
Write the formula of the following complexes -
(i) Tetraaminebromidochlorido cobalt (IIT) chloride
(ii)  Tetrapyridine platinum (II) tetrachlorido platinate (II)
B dgdl & g foRae —
) CEdE AT FNEl BT (1) FTNES
(i) TR <idFm (11) erearder widRe (D)
Define Effective Atomic Number (EAN) Rule with example.

T URATY] i I @) SEERYT B 6y ufia A | 3
Explain chelation with example. ‘

BIIEIBRYT HT IIET Hidd THAST |

Explain geometrical and opti>cal isomerism for octahedral complexes.
ICHADIY Hghall & foIe ST vd yepreliy GaEgaar @ aren BT |
Explain hybridization and magnetic properties of [Co(NH3)s)]** and
[CoFs]~ complex ions.

[Co(NH3)6)]** TIT [CoFs]™ Hgal MRl § HeHRoT T &g [0 DI
ARAT B | -
“UNIT-HI / $5E-111

Explain lanthanide contraction and its consequences.

IES Head T 39 URemEl @ fgemr #ifg |

Explain, why some lanthanides exhibit +2 and +4 oxidation state in addition
to théir characteristic oxidation state of +3?

ARAT PIY b, FB ARAAES AUA HHM +3 ATRABROT Iqeen &
ARG +2 TAT +4 ITRNBROT awRAT T USRIT Hed &
Why lanthanides are called as inner transition elements?
AAISS! P IARS HHHYT dvd I Bl Wl 872

OR /3=ar
Explain, why actinide elements exhibit more variety of oxidation states as
compared to lanthanide elements?

AT PG I YfdeAgs @ oFomTgs awal @ o d e ueR
B SfRATHRT ey gefRia oxd 87

Discuss the magnetic properties of lanthanides and actinides.

SeATgS] a1 Ufdesgst F g oI & fadanr Hifeg |

Write a note on super heavy elements.

aifer W Tl R fewoht faay |
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"{T-I/V /TPE-IV

7 (a) Draw Pourbaix diagram of manganese and explain stability of various
species of manganese on the basis of diagram.
e & fory dRdew ARG TRY @O 39S AR W A B R
o TonTfordl & i @ @mre B |
N (b)  Write a note on redox stability of water.
R o & R wnfia w feal fafay |
m OR / 3yar
8. ~()  Explain Latimer diagram with suitable example.
SYYTR SEIERVT B HEIAT A ACHR ING Pl GHASY |
/)  Discuss various processes which are used to change the concentrated ore into
metal oxide.
fafr=r faftat ot waegy R g1 wifsd sve B arg ifegst d
gRafda forr Smar 21
(c) Why copper can be replaced by zinc but not by silver?
N wﬁmmmmwmammmmw
o ~ONIT-V/$5E-V
9. E (a) What is Lewis aad—base concept? Classify acid and base on the basis of
N~ this concept. '
IS DI M-8R HHAT TN 2?2 T WhoUl B AR T 3FA 9 &RI
1 afieRor BAY|
_—~(b) Explain Lux-Flood concept with examples.
g ! ARA—TAS ARV BT IERN GRT TS |
W (C) Explain, why acetic acid is weak acid in water however it behaves as strong
acid in liquid ammonia?
o mewwﬁﬁam%mmmﬁ
ﬂ Y8 Udel I B RE AAER BT 87
3 OR /3T
10& Write a note on following —
e o feaeft faRaw -
(a) Redox reactions
Retad aiffshang
(b) Solvation reactions
faomas sifAfsharg
(c) - Metal-liquid ammonia solution
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CHEMISTRY-II r
(Organic Chemistry)
Time Allowed: Three Hours Maximum Marks: 33
T 3 EHS rfermaH 3h: 33
Note: g -
(i) Attempt five questions in all, selecting one question from each Unit.

Y 3TE 7 © U FET @7 799 vd §Y &l U 5 @ TO @y
(ii) Write your roll number on question paper before start writing answers of questions.
geT & gav forgd @ qd §eT-07 gv O TRV Havd [erd |
“ORIT-1 /371
1. (a) Indicate the chromosphore and auxochromes in the following
compounds - - [1x3=3]
PR @ & PRGR qo st B 3R HRTT —

(i) HO-@—COOH
(ii) OzN-@—OCHs
i) HN-¢__H-No»

y/ Calculate the Amx of the following - [1x4=4]
frfaRad D B Anax BT T BT —

M) CH~ ol (i)
/c CH-C-CH3

H3C
» Q0 o

OR /31dr

2. (a) How will you distinguish the compounds in the following pairs
with the help of IR spectroscopy? '
T WIgRP @ werdr ¥ Al & Freafofea gt §
&Y fag HO?
(i) CH3CH,OH and CH30CH3
(ii)  CH3;CHO and C2HsOC:Hs

217111 1 .

[12+11=3]
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(b)

(a)
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Write short notes on the following -

(1) Selection rule (i)  Fingerprint region

fFrfafes w R feufrdt faRad —

(i) ag4 fraw Gi) o e
%T-H / FHIE-11

Name the following compounds according to the [UPAC system -
IUPAC ugfd & R W fae Al & M 9a1sy —
) (CH3)2—C|: _(I: i (CH3)2

OH OH
(i) CH3—~C(CH3),~C(CH3),~CH,—CH,OH
(i) CH,— (llH —CH,—CH, =CH,

OH
(iv) (IIHZ—(EH— '(fH2
OH OH OH

What happens when glycerol is treated with the following
reagents - )

@) Oxalic acid at high temperature (i) KHSO4/A
77 BT ¥ Wi PerRRia @ s fre afiedet 9 B
Sl ® —
(i) = d9™ ) dfere I (i) KHSO«A
Write short notes on the following - v
@G) Kolbe-Schmidt Reaction (ii)  Gattermann Synthesis
e oR wfera fewinit faRag -
i) Pra-Rue sffear () T Gy

~ OR/3rmEr
Complete the following reactions and give name of the reaction -

o= aifwforanati & quf SR Ten sififsrar &1 =M faRed —
OH
@) HCN + HCI
AICI3

H
- é 1) CH,CH/HCVAICI,
HO oy IDH0"

H
KOH
(iii) [g) +CHCl,— !

H : .
Phthallic anhydride
(iv) é A 7

- H,S80,
Give mechanism of ring opening and catalyzed reaction of
epoxide.
TGfraTES B qo1d Ga arell o SaliRa AfAfehar @ frafaft
fafag | ' :

[2+2=4]

[Vaxd4=2]

[1+1=2]

[1'4+1%4=2Y3]

[1x4=4]

[2Y2]



UNIT-I1 / $&13-111
5. (@  How will you convert? W
—~1) Glycerol into Acrolein ;{
(i) Acrolein into Glycerol (@)
(iii)  Acetaldehyde into Crotonaldehyde
(iv)  Crotonaldehyde into Crotonjgiacid
(v) Allyl alcohol into Acrylic acid
=1 &7 $9 gRafda H?
() et & wpeis 3§
(i) GhieNT B Rewria o
(iii) UHICfeSETsS FI PIHfceEEs A
(iv) PICHICSESS P HRING aFd &
(v)  Uferer Tobled 31 ufsfors e #
(b) What happens when - Im)
A Acid catalyzed reaction of etone with ethylene glycol
(i)  Reaction of benzaldehyde wgtl_a NH3
(iii)  Reaction of butanone with RCls
_4iv) Reaction of formaldehyde Vﬁ[;l NH;
T BT & 1 —
G e B UReNT TEEeia @ |l o SaRd Afafshan
(i) SIfeeelss @ NH; & 4ary fafdar
(iii) FAF P PCls & AT AfAfhar
(iv) wHfcSEgS S NHz & |1 aAffhar
OR /3=@r

[V2x5=2V3]

[1x4=4]

6.  Write detailed mechanism of the following reactions - [1Y2+1V2+1Y242=6"2]

(i) Cannizzaro’s reaction (ii)  Perkin reaction
(iii) Mannich reaction @iv) -Knovenagel reaction
1 g Rty
) e aRfFm i) ";3% e
(i) A= AT (iv) u-?ﬁ@?ﬁ? sifafsar
UNIT-IV / S3E-TV
7. (a) Write IUPAC name of the following compounds -

o= Al & IUPAC -9 foilRad —
(1) HOOC COOH

H3 C/'I\AFCH 3
OOH

HzC\

[1+1+1=3]

(11) COOH

(i1i)
HOOC

(b)  Write note on Arndt-Eistert synthesis. 2]
A<—swed dyayor gR fewrh fefy |
(c)  What is Bouveault-Blanc reduction? [1v4]
qﬁr—w U= R 87
OR /3q1

2171-1 3 [P.T.O]




8.  Complete the following reaction -

=1 afafesamelt @ gof Hiftg -
_ H3P0,/400°C
1)CH,N,
(i)  CH3COCl > 2
2)H,;0*
_Adii) (i'iHZ CH2COOH A 9
CH2CH2COOH
. (I)I PI CH3CHO 9
(lv) CH3-C—-O0—C—CHz3————»
O

Il
—4 %  CH3C—-NH2+Br2+KOH —» ?

UNIT-V /3®18-V

9. (a) Arrange following compounds on the basis of increasing order of

basis strength -

fr=faRaa difel o 57 ar wmed @ sed B9 4 fikae —
(1) C2HsNH,, (C2Hs)3N, (C2Hs),NH, C¢HsNH;
(ii) m-Nitroaniline, Aniline, o-nitroaniline, p-Nitroaniline

(iii)  p-Methoxyaniline, p-chloroaniline, Aniline
(b) Write short note on Balz-Schiemann’s reaction.
Ilea—RMA fafrar w Wt oo fafay |
OR / 31ear
10. (a) Complete the following reactions -

P sl @) ot A —
(i) NHz2 COCl (i) NH2

5 . CECOOOH |

Gii) N,'Cr (v) NIel

+@ﬁ, 3 @+(NH4)ZS——>

(b)  Write short notes on the following -
(1) Azo — Coupling reaction
(ii) Gabriel Phthalimide synthesis
A = wit fewfat foRay —
(i) TSI GgTEE At
(i) Afae wWfemss Ay

2171-11 4
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" B.Sc. (Part-II) Examination, 2024 ~
(Faculty of Science) g
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CHEMISTRY-III -
(Physical Chemistry)
Time Allowed: Three Hours Maximum Marks: 34
w9 3 He e 3P: 34
Note/ & —
(i) Attempt five questions in all, sélecting one question from each Unit. 7
g s F ¥ v geT w7 7 o g% g W v @ o o
(ii)  Write your roll number on question paper before start writing answers of questions.
W#E%GWW##Q#W—WW@#WWW/
ONIT-1,/ 5571
1. (a) Define heat capacities at constant volume aﬁd at c_:onstant pressure. |
" Deduce thermodynamic relation between them. [4]
ReR ST T ReR T TR SRR o o e | E
SERIRSIT T Ffad P |
(b)  Prove that maximum work is done by the system in an isothermal
\ {7 reversible expansion. | [1v2]
Rig IR R THAT IepAONg FER ¥ T JHfEaH B BT E |
(©) ICaléulaté the maximum work done when two moles of nifrogen gas
exparids isothermally from 10 litres to 20 litres at 25°C. \ [114]

2 HieT TTEEIe A9 B 25°C MY R 10 WX | 20 <Iex T FHII
TR I R AETH FR aRSer PR
OR /34l

2171111 : 1
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2. ,(/ Prove that Joule-Thomson experiment is an isoenthalpic process.
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2171-111

Derive an expression for Joule-Thomson Coefficient. Obtain the value
of this coefficient for an ideal gas.

Rig #ifm & SE-dfe mm @ R gl w9 2
S e @ foy aive R B el i P
fo s Tone &1 7 T i _
Calculate the bond energy of O-H bond at 298K from the following
data -

298K WX %1 aridrel @ werar 9 O-H % & 977 Sl uReferd
PIfT —

Ha(g) — 2H(g) AH =436 kJ

02(g) — 20(g) AH =498 kJ

Ha(g) +50,(g) - H,0(g) AH=-242KkJ
UNIT-II /331811

State Third Law of Thermodynamics and describe its use in
determination of absolute ‘entropy of substance.

S &1 g Frm ey aor 59 g wert & e
Tt Fefer o aofw B

Descnbe the followmg equatlon for one mole of ideal gas -

AS = Cln +Rl

ﬁwﬁ-rﬁaaﬁmwaﬁwﬁamﬂﬂa%%qqﬁﬁm—
AS=C, ln + Rln
Write a short note on concept of residual entropy.
FARre TR @ guRem ) feuh iRy |
~ OR /3
What do you understand by Gibbs free energy? Descnbe Gibbs-

Helmholtz equatlon and discuss the significance.

ﬁmﬂaﬁmﬁmwwﬁﬁ?ﬁw—mmqﬁqﬁ

- PINTY AT 3T ArRiear @ e St |

What is meant by reaction isochore? Derive its expression.
SRERIIREC LR EC IS B e o R
P |
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7.

2171-1I

(b)

N
ﬁ /AT

Draw and discuss phase diagram of water system.
ST T P IR s i @O s R iR
Explain the following with the help of phase diagram -
(i)  Metastable equiliiaﬁ@ for water system.
(i)  Ordinary ice meltg at one atmosphere pressure while
, dry ice sublimes at pressure.
TR SR B TR W A e difig —
D) - 9o T @ fo fiawrh e _
(i) TP YHUSe I | GERT 9% fud A, 6 5

TH 9 I R IR & W

OR /3rdr

What are condensed systems? Draw and discuss the phase diagram of
lead-silver system. Explain desilverisation of lead on the basis of this
phase diagram.
HEMT T 7 &7 m_mﬁwmmmwm
WWIWW&H%WW%%W@
AHEATRY |

Explain the difference between congruent and incongruent melting
points. '
HAIT TAT AT TS P F IR GHEY |

/UﬂI‘-IV / SHe-IV

iscuss Debye-Huckel theory of strong electrolytes. Explain asymmetry effect
and electrophoretic effect. Write Debye-Huckel-Onsager’s equation. How is it

T—'

experimentally verified?

mﬁgameua%m@—mﬁamaﬁﬁawmnwmm.

dgd PTG FHIT B RS 1 R — g~y iy forag |

T VAT ERT 59 WbR T #1 o 82
OR /3perdr
(a)  Explain the terms specific conductance, equivalent conductance and

molar conductance. What is the relation between specific conductance
and equivalent conductance? Discuss the effect of dilution on them.
faf¥re =reddl, e Adddl T AleR ATddl I GHSSY |
ﬁﬁwmﬂmwg@mmﬁwm%‘?sﬁwm%
YT Bl FHSY |

(3%2]

3%

[5]
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(b)

(a)

(b)

(a)

(b)

At 25°C, the transport number of H* jon in HCI and CH3COO" ion in
CH3;COONa are 0.81 and 0.47 respectively. If the equivalent
conductivities at infinite dilution of HCl and CH;COONa are
426 Ohm™' cm? equiv-' and 91.0 Ohm™' cm’ equiv™' respectively,
calculate the equivalent conductivity of acetic acid at infinite dilution.
25°C W HCl § H* 39, CH;COONa ¥ CH;COO- 3dH &
AFfrTElE AR 0.81 3k 047 ¥ IR} R agar W HCI 3R
CH3;COONa &1 Jeiat iITc“rrch_ciTﬁ AL 426 Ohm™! cm? equiv~! 3R
91.0 Ohm™! cm? equiv-' &, o1 Teifed 31T &1 =T AT W GoiaT
AR DI TIFT PIfoY |

UNIT-V /s&15-V
What aré reversible electrodes? How many types of reversible
electrodes are commonly known? Write the electrode reaction and
derive the expression for emf of each type.
SohAI golggie a1 87 MR SShAU geidns b geR
3 B ¥ udw R B fov segte s ey o fage
qE®d g B foU ASH Egﬁcrrf DI |
Write short note on hydrogen overvoltage.
EgsIo aftyaleedr W fewh fRay |

| OR / 3ferar

What is concentration cell? Derive an expression for the emf of
concentration cell with transference when the electrodes are reversible

to cation.

A S 7 22 st g s A9 B g T 9@ D

R @ioe S AT, AR SEETS BRI @ WY SehRviE € |

Calculate the liquid junction potential at 25°C between two sblutions of
HCI having mean ionic activities of 0.01 and 0.001 respectively. The
transference number of H* ion (t;) in HCl is 0.83.

25°C I} g1 HCl fAergat e g mafie afdaad HHe: 0.01 3
0.001 ¥ & 70 SO g9 9§79 fava uR&fera $Ifg| H o9 &
SPTAATS (t.) 6T A9 HCIH 0.83 7|

..................................
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