S. S. Jain Subodh PG College (Autonomous)
Assignment- Oct 2026

B.Se. I Sem

Paper- Chemical bonding, Chemistry of s - block & p - block elements,
Mathematical concepts, States of matter and Nuclear Chemistry

Attempt four questions, one from each unit, each question carries 5 marks. M.M-20
UNIT-I
Q1. Write short notes on:- '@7_:4— R® ﬁ'@v,'r ]@Tq—ﬁy—z—r— ﬁﬁ‘g‘ ¢ —
i) Fajan's law &, [2 e W
i) Lattice energy m mF

iii)  Semiconductor ﬂ#‘{ga:,’

1v) Vander-Waal’s forces dIV3R- g ol oﬁ'

v) Role of s-block elements in biosystem S-HUe g—cﬁ,— %4‘ ﬁ—a— =1 }1—- Q'JT'ZF
=

Q2. Write short notes on: - [&a (A H@q lé‘ﬁ’t)]ﬂ'l ‘ﬁ@?‘ L -
1) Effective nuclear charge 7537 d ? ‘Eﬂ]%:ﬁﬂ' ICEL

1) Radius ratio for coordination no 6

THAY -?:iﬁal(l 6'22”7?4'12' f;}u‘m HFurA
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iii)  Silent features of hydrides gmﬁ‘ 1$a) & BT kT _ﬁg_
| S 2HP
UNIT-1I

Q3. a) Explain VSEPR theory? Discuss the importance of hybridisation in VBT? What are

the limitations of the theory?

N\
VSEPR Togied & conaEwi Thide | 2alicted] d-r AdieA
F grmr % aa # cunl Ao | T gl 4
& f]
Q4. How many types of hydrides are formed by boron? Give brietly their method of

preparation and discuss their main properties?
SRR TR W GRS AT E1 HET & o
CN?U/?J' £ faferu oF WW&T Y —



UNIT-11I

Q3. How the liquid crystals are classified? Explain the difference between smectic and

nematic liquids?

adq [ del dh) EZﬁcMUI 73;7}/44/4 I 3_9
JaVA)
TH rad A s 74 ;w,(f;”?f HeR 4o e 9

Q6. Calculate the miller indices of crystal planes which cut through the crystal axes at: &
__)_ V& . PN i
Tk Taeid & (AR Fadrn A BT o A
AT T 9 S-S
HNE) HT @Arqidai shicd Z .

i) 6a, 3b, 3¢
i) 2a, -3b, -3¢
ii1) 3a,b, ¢

1v) 3/2a,2b,c
V) a, o b, 3c

UNIT-1V

Q7. What do you understand by critical phenomenon? How the critical constants can be

evaluated from Vander Waal’s equation?

W Wieed| I T4 I AAHA 2—9 qlusk et

FARoT Th HiE B4 & Fd far FaR Rala
T sra &9

Q8. Explain Maxwell-Boltzmann’s distribution law of molecular velocities?

Fadad - Wiedothd + F0NH Aol & HAR0) JA
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S. S. Jain Subodh PG College, Jaipur (Autonomous)
B. Sc III Sem Assignment October 2026

BCHE301: Chemistry of Transition Elements, Lanthanides & Actinides, Chemistry of Alcohols,
Phenols, Ethers, Epoxides, Aldehydes & Ketones, Basic Enolate Chemistry, Thermodynamics I,
Thermochemistry and Chemical Equilibria.

Max Marks: 20
Attempt four questions one question from each unit. Each question carries equal marks.
Unit-1I
Q 1. Discuss in detail:
(1)The colour and spectral behaviour of transition metal elements.

(i1) The various oxidation states of transition metals and its stability

fEarR @ T Al

(i) FhHUT YT Tl &1 107 3R FTUFCol TTaeR |

(ii) HehUT YT deal & faffieer srfienior sraead 3R 3dd1 Taffica

Or
Q2. (i) What do you understand by lanthanide contraction ? explain its consequences

(i1) Explain the separation of Np, Pu and Am from Uranium

(i) TAATSS GHIA T 37T FIT FASTA &2 S URUTAT Pl FHASASU|
(ii) XIATH & Np, Pu 3R Am T 37T el Y UTRAT Bl FASTST|

Unit -1I
Q3. (i) Explain Hydrogen bonding in alcohols.
(i1) Write a short note on alkoxy mercuration

(111) Fries rearrangement



(i) ITcPIEel H TSIl I FHSUV |
(ii) TeohIardT HFRXRI TR Uah Hiand fecquft forgd |
(iti) ShTet ue] fdeama

Q 4. (1) Write a short note on Ziesel method
(i1)Two methods of preparation of ethers

(iii) Lederer-Manasse reaction
(i) shotet Tafr (Ziesel method) W Tep Tieyw ferguft ford |
(ii) 32X T T & fAfAAT Tasv|
(iil) SI-FATH TATHAT

Unit-TI1

Q 5. Explain any two reactions with mechanism in the following:

fAFAToT@d A & fohel ar JTRThAT3M &1 R & |1y FHASSU|

(1) Benzoin condensation (S511SeT Te<T)
(i1) Mannich reaction (Hfde 31f3TeRam)

(iii)  Clemensen reduction (FellH=a ITTI)

Or

Q6. (i) Explain keto-enol tautomerism in ethyl acetoacetate.

TS THICITHICE H dhIel-Saldd aeladdT i FHAHABT|

(i) Write mechanism of Claisen condensation

Folold U o haTaie forf@u|



Unit-IV

Q 7. Define heat capacity at constant volume and constant pressure and deduce thermodynamic
relation between them.

B gre 3R TR I TR STATITRAT dl IRATRT HITSFT AT A7 SCATIADT
HaYg HT gty Hrio|

Or

Q 8. What is the law of mass action? Derive the law on the basis of thermodynamics.

AThT GETHAT T TATH AT &2 SCATITADT & TUR W 38 [AIH 1 Ul Hriaw|



S.S. Jain Subodh P.G. College, Jaipur (Autonomous)
B.ScV Sem
Assignment-October 2026

Paper - | Inorganic and Organic Chemistry M.M 20

Note: Attempt one Question from each unit

Q.1 (a) Explain Werner’s coordination theory and discuss its experimental verification with suitable
examples.

(b) IR & THu Rigid B! orem FINT a1 Iuged ISR gRT 395 YRS Faro
FI fdagT P

(b) Explain Valence Bond Theory (VBT) for transition-metal complexes. Discuss the structures and
hybridisation of tetrahedral, octahedral and square-planar complexes. Also mention the limitations
of VBT.

(T) ThHU UTg Ypal & o GAieihal dY Rigid (VBT) &1 ORIl HIfo| Igehabiy,
ATHAD qUT T-THAAAT THal DI Gl T4 IH0T HI a1 P! VBT &1 Irarsii &
ft It S|

OR / 3{Ydr

Q.2 (a) What is the Effective Atomic Number (EAN)? Calculate the EAN of suitable coordination
compounds and explain its significance.

(F) YU WA HHAG (EAN) T 8?2 IUged TH-ag WD 1 EAN I DI qUT 3P
Hgd P! AR Hifod|

(b) Explain isomerism in coordination compounds with suitable examples. Discuss geometrical,
optical and linkage isomerism.

(W) IUged IeTe’UN gRI GHGT Afe § JHGTAdT &t saRedl Sifoe| i, gt qur
feifesr THIggadr &1 fad=m1 S|

Unit-ll



Q.3 (a) Discuss the general characteristics of the first transition series elements with special
reference to their oxidation states and their relative stability.

(@) 9YH IdHyur it & Tl P IEg faRarst @ faaoer Fifv, fajiy ¥ 0 ¥ 3@t
SHFHROT a3 TUT 9P U Wid & Teo Hl

(b) Explain the different types of magnetic behaviour shown by transition-metal complexes. Define
magnetic susceptibility and describe its determination.

() IHAU 4T IHal gRI Yerkid e ISR & Jedid HGER &I I Hifd| e
FIIRdr & uRHIRG HIRT aur 396 RuRo & (Y &1 9o FHfm

OR / 3fYdr

Q.4 (a) Explain the different types of electronic transitions in transition-metal complexes. Discuss the
selection rules for d-d transitions.

() HehHU U1 HPpal H N al fafie GPR & el JhHUT Bl IR Hited| d-d
IHpAl & g fAgal Y faagar sl

(b) Explain L=S coupling and spectroscopic terms. What is the spectrochemical series? Discuss the
Orgel energy-level diagram for a d' system.

(F) L-STH qUT WSS Tal & RSl Hifog| Waeihied ot o1 g2 d' 9 & forg
A SHol-TR RG Pi fdag Hifo|

Unit—Ill

Q.5 (a) Explain the principle of "TH-NMR spectroscopy. Discuss nuclear shielding, de-shielding and
chemical shift with suitable examples.

(@) 'H-NMR WaeRepdt & RIgid & el SIEl Iugdd 3alexull gRI ANYG TRRE,
TRR&UI-far=A auT IR fAwmmE @t fgaar sifsa

(b) Explain spin-spin splitting and coupling constant in proton NMR spectroscopy. Discuss the origin
of singlet, doublet, triplet and quartet signals.

(@) WA NMR TaeRadt § RE-RE fqusH aur goa RRie & e sifvlll Rime,
9de, foude auT ®1de gdhdl &I Iafd & fadam il

OR / 3f¥Ydr



Q.6 (a) Explain how PMR spectra can be used for the structural elucidation of simple organic
compounds. Discuss the PMR spectra of ethanol and ethyl bromide.

(@) WA BEHG ANDI DI W & AR § pvR Wagr 1 Iwa fHa wedR foar o1
THd 7, GHSSY| TG duT TRE SRS & PMRWagl &1 fdae sifom

(b) Explain the significance of signal areas/integration in '"H-NMR spectroscopy. Discuss the PMR
spectra of acetaldehyde and ethyl acetate.

(@) H-NMR WRRSHIt § Jbd &%hd,/IHHT & Agd P! ARAT Bl T8RS aul
wRd Tiee & PMR WaeT &t faa=mT Fifve|

Unit—IV

Q.7 (a) Describe the preparation, structure and chemical reactions of Grignard reagents with suitable
examples.

(@) IUgEd 3areRul gRT PRd Sfiiemd®! &1 fovem, WemT aur e sififsarst &1 qulF
BITT|

(b) Explain the reactions of Grignard reagents with carbonyl compounds, carbon dioxide and water,
giving suitable chemical equations.

(@) SUgH INEAE Ffiaru <o gu e sifiiesl @ Feiha e, S SReiaRs
JUT S F G gH are ifNfmarsl @t @men sl

OR / 3{¥Ydr

Q.8 (a) Describe the preparation and chemical reactions of organozinc compounds with suitable
examples.

(F) IUYE IR0 gRI STAIfie Afe Pt fRem Jur It sifyfeparst &1 aula
P

(b) Describe the preparation and important chemical reactions of organolithium compounds.
Compare their reactivity with Grignard reagents.

(@) SRy e @t foas qur S9! wa e sfifsarst &1 auie Hifml
g siffiedel & Iy @t sififareiadr & gar sifel



S. S. Jain Subodh P.G.College, Jaipur (Autonomous)

Assignment- 2026-27

B.Sc Semester V (Pass/Hons)

Paper-11 (Organic and Physical Chemistry)

NOTE: Attempt any four questions.
gars—I (Unit-I)

u&rl.aﬁmﬁ@?aﬁmﬁzﬂwudamwﬁﬁ?aﬂ#mm|mmrﬁrmm
manﬂamgun-(ﬂ-wﬁazﬁrmmmammtamﬁmﬁ
THATST

Explain the classification and nomenclature of carbohydrates in detail. Describe the structure
of monosaccharides and explain the cyclic structure of D-(+)-glucose and the mechanism of

mutarotation.

wz.n@audmaammﬁzﬁmamaﬁmwlﬂmﬁﬁm%m
amwﬁmg,émuﬁwasmwaﬁﬁrﬁrﬁwmaﬁﬁm Ty & A
Sator 1 frfaf gAsTST|

Explain the interconversion of glucose and fructose. Describe the conversion of glucose into
mannose and the formation of glucosides, ethers and esters from glucose. Also explain the

mechanism of osazone formation.

SHE-II (Unit-11)

qa3.a-g@mﬁmwﬁﬁwwﬁmmlwﬁﬁm€am@ﬂ
W%Wﬁﬁmﬁﬂwmmmmzﬁrﬁm

Explain the acidity of a-hydrogen in detail. Describe the mechanism of alkylation of diethyl

malonate and ethyl acetoacetate and discuss their applications.

w4.mﬂﬁaaﬂamzﬁﬁ-saiﬂﬁmﬁwwﬁaﬁaﬁmﬁ

Juid P

Explain Claisen condensation and keto-enol tautomerism in detail with suitable examples.
Describe the alkylation and acylation of enamines and the alkylation of 1,3-dithianes.




geprs—I11 (Unit-I11)

U S.ufdadt solaers & e yort & fear @ gofa Hifore| e-urg 34, urg-
UTq I, TG-S AGUT-HOTIA AT WBIFH Selaels &l 3Te0T Afed FHALAS|
SaaeIs HRRFT vd v Tt 1 ¢ TSI

Describe the different types of reversible electrodes in detail. Explain gas-metal ion; metal-
metal ion, metal-insoluble salt-anion and redox electrodes with suitable examples. Also
explain electrode reactions and the Nernst equation.

UH 6. AT FTe3IoTe Solaels, Tea SIS duUT Ald aagls [A9d &l faFaR § gofa
o | fga-Trafas Aol & Feea A gazsT| YT aed ol (EMF) & AU a1
3HY Al HATRAT & FeATTIET TRF_—AG, AH Td K—* AuiRor & fafer gasmso)

Describe the Standard Hydrogen Electrode, reference electrodes and standard electrode
potential in detail. Explain the significance of the electrochemical series. Discuss the
measurement of EMF and the determination of thermodynamic quantities—AG, AH and K—
for a cell reaction from EMF measurements.

gHS-1V (Unit-IV)

1 7.5 TRoTeRT RARRROT, SrepTer- g wamTar, E1-siiaelt TReeTT T Ergtetad & AR
fRrgia & TR @ gaemzy| oo Rgia gRT AT Tty & AT $ fohe UHR TTE

ferar o, FHEIST|
Explain Black Body Radiation, Photoelectric Effect, de-Broglie hypothesis and Heisenberg’s
Uncertainty Principle in detail. Explain how these concepts demonstrated the limitations of
classical mechanics.

T4 8 MMEIR aRer AR &Y FASST qAT 9T Boled & Hifdes Feea IR FaicA
T & HATEGT a7 i | v R gt 2 T & fre SRR weloT Td
FaTeH TEATHT Y FHSST| F1Y & LCAO Tl gry 3nmorfares setent & AAToT 92T sp, sp?
TG sp® HPHIUT HeTeh! T quI HfTT |

Explain the Schrodinger wave equation and describe the physical significance of the wave
function and the postulates of quantum mechanics. Discuss the Schrodinger equation for a

particle in a one-dimensional box and explain its quantum numbers. Also describe the
formation of molecular orbitals by the LCAO method and the hybrid orbitals sp, sp? and sp’.



