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MM: 10

Note: Attempt any two questions.

Aie: gl a ust &1 3ax difau]

Unit-1
Q1. Discuss Valence Bond Theory (VBT) by taking example of hydrogen molecule.

Q1. BTl U] T 3ETEOT A §U (VBT) Heddeis ae Rgid W ==l
Gy
Q2. Write short notes on:

1. Complex formation tendencies of s-block elements.

2. Using hybridization concept, explain structure of CHa4, PCls molecules.

Q2. AfFT@d X digrg fecuolr ferd:
l. s=a9f Jedt &1 dpel fAATT ygladr|
2. HHIUT HIYURCN T YW HIA gV, CH, PCl, 0T T FITAT 6

ITET Py |

Unit-11

Q3. Draw Molecular Orbital diagram of N2, O; and F, molecules. Explain their bond

order and magnetic behaviour.

Q 3. N, 0, 3 F, U3t &l 30TTdeh hefld ING TATT| 3eich a4 hA
AR g cgaer & carear wl|




Q4. What is Hydrogen bond? How it is formed? Explain various theories of

hydrogen bond formation.

Q4. BB I T §2 Ig hH IdT &2 eIssiad a9 Faor & fafde=
Agial & carear &L
Unit-111

Q5. What are free radicals ? Explain with suitable examples. Discuss their structure

and stability.

Q5. Hh Holch FAT &2 SUYth 3aIeNVl Aied HAASY| Sefehl WL 3R
e o == Al

Q6. Distinguish between the following (any two)

1. Homolytic Bond cleavage and Heterolytic Bond cleavage.
2. Singlet carbene and triplet carbene

3. SN! and SN? mechanism

4. Benzyne (Arynes) Mechanism

Q6. Aeafaf@d & &g FaR Tad (@S an
1. G g9 faeee AR fawerer a4 fagere
2. Teheh Hrdiged 3R TAehareh g

3. SN' 3 S\ fepafafer

4. d9msa (TIREH) fRariafe




Unit-IV

Q7. Explain Reactivity and Selectivity with help of chlorination and Bromination of

Isobutane.

Q7. 3G & FARIAPIUT HR SfAATAIOT HT FE—Iar & fohareierar
IR TIATCHBAT P GHASBT|

Q8. Write short notes on
1. Theory of strainless Rings

2. Banana Bond in Cyclopropane

Q8. AFeaad w afée fecaolt ford:
1. geTra IRd Tor At a1 Rgia
2. ATSFAUIUA H el PI dY
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Are: fhedl ar usit &1 39X &fau|
Unit-1

Q1. Write note on the following:
fafeRad w e ford:

a) Threo and erythro diastereomers
it 3R TRl SRRy

b) Molecular chirality
3T fepderar

Q2. Assign R or S configuration to each of the following compounds:

fFafifed Aifie! # 9 U@ 31 R a1 S BB S B

NH, CH,0Me
CHO .
. H—IB
o l - H—|-COOH r
CH,OH COOEt Me
Unit- 11

Q3. What is conformational analysis. Discuss the various conformations and their
relative stabilities by taking example of n-butane.

gﬂm fazayur 7 B, TH-SgCH HT 3aTeR0l dd gU fafid T=gur 3fR Iat Trdef fRRar W ==t
|

Q4. Assign E or Z configuration to the following compounds:

A1l B E a1 2 SRR Ffdy H:
Me Cl H Ph Me Et
@ c=c___®» ¢~ © ¢ @
= SO;H Il I Me
N\ on Non

Me~" C\Et



(e) HOCHZ\ B v Br
| c=C
ca,” ScH0H

Unit 11
Q5. Derive the reduced equation of state from Vander Wall’s equation. State the law
of Corresponding State and its significance.

IS AT b THIBRUT T FATAIT AT FHIBIOT Ui Y | I SMTRAT3N BT F0H 3R ITbT

Agd §dT¢|

Q6. Explain Maxwell Molecular Velocity Distribution Law. How this is verified

experimentally?

HaHAd 10 o faaRor o &t SReT &% | 38 TANTE® U ¥ &8 GeTiid foa S g2
Unit- IV

Q7. Explain Eyring theory of liquids. What properties of liquids can be explained on

the basis of this theory?

s Rigid ! wrezd | 39 Rigid & YR W gdl & 31 701 & oarent &1 o el 32

Q8. Derive Bragg’s equation and discuss its application in the study of crystal

structure.

T & GHIHRUT B Jd B 3R foheed WEHT & LT B 3P SN R 7! B |
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dre: feheel & WAl @l 3eR SIfaiT|

Unit 1

Q 1.Explain the Bronsted concept of Acids and Bases with suitable examples. Write its limitations.

Q 1. 3T IITZLUIN o T 3TFA T AT Al TS A0 il ATEAT H| THHI

Q.2.Explain various theories of HSAB concept.

Q 2.UATHUET AFLTL % TATS fRrgiat it =amear w2
Unit I

Q 3. Discuss the Acid Base reactions occurring in liquid ammonia as solvent. Describe the advantage
and limitations of liquid NH3 as a solvent

Q 3T F &7 H q€ JAHIAT H g ATl TS a9 AR aw 9=7 F<l
I F =9 § 971 NH3 F 7% Sf¥ HTATA T T Y

Q 4.Write Short notes on (any two)

1. Adsorption and Theory of differential migration
2. Rf value

3. Column Chromatography

4. Paper Chromatography

5. Thin Layer Chromatography

Q 4 % wx wfery ew o (F7€ 2

1. srfererroror e fAsres srfmrae =1 g
2. ATE Go

3. FHIAH HIHERTH

4. TIT ATHSUTHT

5. gt 9T FHIHSATH

Unit I1T

Q 5.Describe the oxymercuration-demercuration and Hydroboration methods of preparation of Alcohols

Q 5. 37T TATT el i AT MR- S TR SIY greg A erd fafai &7 aui
T




Q 6.What are Glycols? How is ethylene glycol prepared? Discuses its important uses.

Q 6.7ATSHIA FAT 52 UIAATT TATSHIA hel TITL THIT STTAT 82 THF Hgedqof STANTT
T AT I |

Unit IV

Q 7.How will you obtain the following from phenol
Phenolphthalein

Picric acid

Benzene

Benzoquinone

Resorcinol

Q 7.3 ToheTer & fAsrferferd | ITe hdar?
oA eRafer

IRIEER =]

EEIE]

ERSIIEGIE]

EGUERIE

Q 8.Write mechanism of the following reactions

Fries’s rearrangement
Claisen rearrangement
Gattermann synthesis
Hauben-Hoesch reaction
Lederer-manasse’s reaction

frferfera stfsrfmm i Grnfafer e
TS ol qaedaedT

FTET A aEdT

T THT HT

ET3eA-grer Afofhar
ASL-ATAY T srfafraT
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Note: Attempt any two questions

dre: feheel & WAl @l 3e) SIfaiT|

Unit-1
Q1. (a) What is the structure of carbonyl group.Draw its molecular orbital diagram.
(b) Why ketones are less reactive than aldehydes in nucleophilic addition
reactions?

(c)Aldol condensation

()T el HHg T TXTAT FAT &2 SHPT HATUTTAD HElT IRG IATST|

(b)egfFerafthiores AacATd UfAfhan3il # dicied Ufesess & Joldl # &
ufaferareiier i a1a &2
(c)TesTel e

Q.2. (a)Discuss the mechanism of condensation of Formaldehyde with Ammonia.

(b) Cannizzaro reaction

()3T & ATT BIAATSEISS & YA T TehITTATY T I Tl &Y
(b)hTATRY 3rfdAToRaT

Unit-11
Q3. Write short note on



(a) Williamson ‘s ether synthesis

(b) Orientation of cleavage of epoxides
Hféra feogof ford

(a) Taforaaaa &1 $2R G8wor
(b)UUTFATSS H TAUTA T srfdrfaeara

Q4. How does diethyl ether react with the following :
(@Air (b) Cl (c) PCls (dCO (e)CHsCOCl (f) BFs (g) HClat

low temperature

STIATSH 52 AFATITET b AT Hd FTATRAT FIAT &
(@ Air (b) CL (c¢) PCls (d)CO (e)CHsCOCl (f)BFs (g) HCl @&

dTgATT UX

Unit-I11
Q5. Define heat capacity at constant volume and at constant pressure and deduce the

thermodynamic relation between them.

T 3 g Aaa e ux Fuar arfiar o aReig Hifaw gar sa =
STATIADIT GIY AT PITAT|

Q6.What do you mean by heat of reaction ? Discuss the effect of temperature on the

heat of reaction and derive Kirchoff equation.

ITRTRAT Fr FoAT F 3T T JHSIT &2 ATATRAT T FTAT U d1T & gHT i
e Hifaw gt fhwEre Feteor egcue ST

Unit-IV

Q7. Derive Clausius Clapeyron Equation . Discuss in detail its applications
FATHIH FAUI HHBIUT eGcUeel HITSTT| FHD UMM bl TaEAR & == &Y
Q8. What are batteries? Explain construction and working of Zinc-air battery.

et o §2 ofep-uar 3 & fAaAToT vd & ot wuE HifS|
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Q1. Write the postulates of Werner's theory.

gl IR Rpt—= B aiBPma Rafee |

b) Write short notes on

I Inner orbital complex
Il.  Lligands
lIl. Back bonding

8 ) SRy frogef] Rae —
W IR, o3y TS
) rT\F-DLf?)? -
m) OI=F a=J—

Q2. Write the formulae of the following compounds

I, Tetracyanido nickelate(iii) ion
Il. Tetra aqua dichlorido(iii) ion
Il Potassium hexacyanoferrate(ii)
v Tetra ammine chloridocobalt(iii)ion
Y Sodiumtetrachlorocuperate(ii)

'Y
e, B forfaa \»’V;MT%‘ g fofkse —
,(\ \— R— b
1 ZErarET-Er e (m) sy
Lk Zil =) f:‘lhsrw\ﬂ?\’\cr(ln) AT T
[ anN
) ST s 3 ()
W) Xz I Syl oo — :
= 7 \(\ ETETT\?CZ AP ESIE i
(V) MIISIIQ}KTM‘;”.{ L’Q-')JL’_\;\) (“)




Q3. Discuss the general characteristics of I transition series metals with respect to the

following
yariable oxidation state

\.
Magnetic properties

1B
~  ~ A

e e A L X wez>f A amroT <o nAg st 2

s dies) oAEeY <A Rry==T GHeTe | '

) wxAaaY arEeflaxeT sEeT

W) «f?r?%fr ST

Q4. Explain Why?

&3

I CrOis basic, Cr,0; amphoteric and CrO; acidic.
I Cu‘lis more stable than Cu*
Wl Transition metals and their compounds are good catalyst.

V.  Zn,Cd and Hg have low melting points.
V. The oxidation state of Crin CrOais +6 and it is coloured.

Q5. What do you understand by lanthanide contraction? Explain its consequences. How
does it affect the properties of elements coming after lanthanides in the periodic table?

65 - Ne=2rTa13T xqa:—farr.ﬁreqma——zrrﬂswcﬁr ¥ ST o
of<ensr £ ot aras wiket ¥ oYeenast X S
2 A = ~36>l' —or Brg gEm o nyaesy &)




6. Discuss the chemistry of Np and Pu from U.
[ 4
86 IR = Np &F Py 25 guay
N ,
& Pra=r=ar Ao

T I S

Q7. Discuss the oxidation state and electronic configuration of actinides
Y, S 8 i
&1 CTazAT3E] “B TN BIBT ST = sy, 7
PyesTig o v HZE |

Q8. What is meant by super heavy elements.

g AT ae & = aegst €

L) Explain why?

\ Complexation tendency of lanthanides is greater than that of actinides.

I, Actinides show only +3 oxidation state.
] Actinide elements exhibits more oxidation state than lanthanide elements.

L) &V FETRE <= 9
e Ne . N A\ -
(1) PTa<z T3l éﬁ'ﬂi——fvf a=y A g Nasj1scl

Fam®
A g ¢ )
(n) OTTZAIZE o= +3 aTiaellzscoT AT e s
W Yozt D e Y wiETET BTROE W £il-s<el

)
ESP=ra 2] S ‘97% £ }
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e fhedl ar gsit &1 39 &fau|
Unit 1

Q.1.Write short note on;
1) Auxochrome ii) chromophore iii) Bathochromic shift iv) Hypochromic shift

e TR Hféred fewoft ford'-

i) WII)WIH WWWN)WWW

Q.2. How will you distinguish following compound with the help of IR spectroscopy.
1) propanal and prop-2-ene-1-ol
ii) ethanol and acetone
31T | R W DU B Teg I FHafaRad 9ifie & 58 sraT S|
i) U0 3R W-2-34-1-371d
ii) ST SR T
Unit- 1T

Q.3. a) How will you synthesize the following, starting from benzene.
1) Sulphanilamide ii) Sulphanilic acid
ool & IR R M1 AR BT HRAT0T B H?
i) TCBITHTSS ii) Tbi-eIdh TRIS
b) How ethane thiol is synthesized? How will it react with the following reagents.
1) NaOH 1ii) CH3COCl iii) Acetone iv) H2O2 V) KMnO4
W@:{ YT hd AR foban el 82 g FMaffad siftieie! & ary &3 ufafsar
I
i) NaOH ii) CH3COCl iii) THIEH iv) H20, V) KMnOa
Q.4. Discuss properties and structure of Grignard’s reagents and diorgano
compounds of magnesium.

s sifiet® SR AMREA & = i1 AT & T[0T SR WRa 1 R 7= H|

Unit- 111
Q. 5. a) Discuss the comparative aromatic nature of pyrrole, thiophene and furane.
Why these compounds are called superaroma‘ucs"

RIS, YAPH 3R TR &1 WD pid &t qeriere fadem1 i g difirep!




b) erte Three methods for the preparation of pyrrole.
ORISR $R &1 di fafer g

Q.6. a) Discuss the acidic and basic nature of Pyrrole.
USRI B ST 3R &RBIT YT b1 fadamr sifor|
b) What is the effect of presence of a 1) electron withdrawing, ii) electron
donating group on the reacting and stability of the five membered heterocyclic
ring compound. Explain why the electrophilic substitution reaction on o -
position is preferred than B-position? Explain with the help of resonating
structure.
UiT Yo Oifites @1 faumafesa sfiiferar Sik fRRaT | i) SadeH AaRT, i) gaae-
H P I GHE Bl U BT R UG § 2 JHIRT P o-dioRE W
mmuﬁms@ﬁaﬂwﬁaﬁqﬁﬁm% ST TR
1 FQIAT ¥ WY DI

UNIT-1V
Q. 7. Explain the following with reasons-
1) Quinoline undergoes electrophilic substitution in benzene ring.
i1) Indole is a weaker base than quinoline.
i11) Quinoline on oxidation with KMnOj4 gives quinolinic acid not phthalic acid.
iv) Indole undergoes electrophilic substitution at position 3.

frafaRad &1 sRUN gfgd Wy HifeTe-

i) ffer oSiiF 1 o g fthfores UfaeiTo 3 oRdr 81

ii) SUSTA fIfer &1 ga § goel &R B

iii) KMnO4 & 91y Sfaiie=ur IR f@-ifer, fe-ifae srd gar g, 7 for afcies s

iv) 3USIT fRUT 3 R Iggarrh ufaeim | ToRar 21
Q.8. How will you obtain the following:

1) Indole by Fischer’s indole synthesis.

i1) Quinoline by Skraup’s Synthesis.

ii1) acetic acid and acetamide

31y AR &1 B U 4

i) fPER & SSIeT H=Iu0l gRT SS1el |

ii) ©hY HIAYUI GRT FGHITCH |

iii) TRifes TS ik TRiemiss



S. S. Jain Subodh p.G, College, Jaipur
Department of Chemistry
B.Sc. V Sem
Paper 111

Physical Chemistry Assignment -2024

Max. Marks 10
Note: Attempt any Two questions

Q 1. Draw the phase diagram of sulphur system and explain the following:
(1) Four triple point
(ii) Change in number of phases

when rhombic sulphur is heated from 100°C to 200°C below
and above 1290 atm, pressure,

e S o Tiweag 5y %%m”fﬁﬁk@r#
TR~ i) |
D v hiw =

—-s— —_— L)
(nimx;)ﬁwt; TPoT 5y 1290 g 3 = 7 TS 1% &y 260,

I BgFaT)  Fzay, T UKoy Exi )
Q.2 What is phase rule? Explain the terrcrzlls)used in with e 4
them. Explain the ady.

xamples and give relation between
antages and limitation of this law?

SaEaT] (s s o &“ﬁsﬁ)—‘mé}}wé—q;fﬁs’w
3 cznzan—ﬁeﬁ#f}q T T om0 )
%‘L,Hmw—ﬁ\ﬂwéomrr sy #cﬂw%r}/

Unit I

sitive and negative deviations with examples.
miscible liquids taking the examples of phenol

Q. 3 (a) What is Raoult’s law explain its po
(b) Explain the solubility of partially
water system.

() T~ RrasT soT § 9 5T AT AHeIEE (e -
agizaT]” 3% ﬂ?é—-vﬁiwji ‘
( <',,1>—£};y—7-:,—j3 WWD) ﬂi f;mm}%grsr&%wgfm%ﬁy
3 %) Aoy B ey 5

Q. 4 (a) State Nernst’s distribution law. How is it used in the process of extraction of solute

(b)What do you mean by Azeotropic mixtures. Explain it with examples of low boiling
and high boiling azeotropes.

Sk 7 ey Py (S | wrsy s fredrE
C‘/‘/\;m[;d &5 & [ we Porr olid) Z
waired) Basor WWW&?*WW
TR LA oy



Broglic o Unit IIT
ghie’s principle? Describe Davisson & Germer’s method for its

Q. 5 What is dr-
verification.

Calculate the de-Brogli
. -Brogl
if m=91x102 glie wave length for an electron ray beam of 100eV kinetic energy

f%wﬁr%”“q'm% o e - st AR
Jow ov, SeT woil ﬁ%%gﬁiﬂ?‘sﬁhﬁﬁ R -desf

&N i m= q-/x/m*%m.

Q. 6 Derive t'}me i{lde‘pendent Schrodinger wave equation. What is its importance? Explain
the physical significance of wave function.
< =T8I MEETT &K HWZ}W TR s (ST ~+7)
HEeT & 9 R AT ST R HECT AFERE” |
Unit IV

Q. 7 Explain the following with examples
(a) Adsorbent and adsorbate

(b) Adsorption and absorption
(c) Reversible and irreversible adsorption

(d) Adsorption isotherm a
/Inwﬁw‘év ) qRTIE Y e 3515 <) aer |

(ay 2ifmDe®s FaL 3’@;3%’;1)
(o) =) 27
(c 3;;;—4’7:793”@12 Wﬂ?ﬁ 3T

(d)  >II=NEO) <!
ms and also give its limitations. What is the

8 Explain Freundlich adsorption isothe ;
Q p £ chemisorption. Explain the effect of temperature g:is;égnon! . / )

characteristic 0
- GaeTsS 1L
W%a‘{’\’%% T rfgipw/z/ﬁjmo
j 2]

STaTTH
WW%TWW/
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