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B.Sc.: Chemistry Semester- |
Assignment, 2026

Paper | : Chemical Bonding and Chemistry of Representative and Transition
Elements

Maximum Marks: 20

Attempt any four of the given questions taking one from each unit:

Unit |

Q1- Calculate the value of radius ratio for octahedral and tetrahedral geometry in an
ionic ¢ pound'gt : . _
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Q2- Write short note on
i) Polarization and Polarizability

i) Fajans Rule & o
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Q3-(a) Discuss various rules of VSEPR theory.

(b) Discuss geometry of [ICL,] | - § :
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Q4.(a) Give molecular energy level diagram of a CO molecule and calculate its

bond order. Q .
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(b) Give two similarities and two dissimilarities between Valence Bond Theory

and MoIecuIar Orbital Theory
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Unit Il

Explain the following: %g—,;q—*%—{,(& 2 &

(a) Functions of S-block elements in bio system

(b) Complexatlont dency of $-block ele[g ents _ﬂc
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Q6. Explain the following: %;—;rf‘ SEIVREND] H

(a) Inert pair effect
(b) Inter halogen compounds
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Unit IV

Q7- Write note on: %\DU‘J% o 1 ?Q !_3
i) Oxidation states of the 3d EIements

ii) Colour and spegtra'l behaviour of 3d Elements i
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Q8- Compare magnetic properties of second and third transition series elements with

first transition serles elements.
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S. S. Jain Subodh PG College, Jaipur
Department of Chemistry
B Sc Chemistry Sem I Assignment September 2026
Paper I1: State of Matter, Chemical Kinetics and Thermodynamics

Attempt four questions, one from each unit M. M. 20

Each question carries equal marks.
Unit-I
Q.1 (a) Derive Vander Waals equation for real gases.
(b) Write Short note on-
(i) Law of corresponding states and reduced equation of state.

(ii) Critical phenomenon and critical constants.
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Q.2 (a) Prove that for a gas obeying Vander Waals equation where R is a gas constant
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and P, V. and T, are critical constants.
(b) Write Short note on-
(i) Liquification of gas

(i) Maxwells Distribution law of molecular velocities.
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Unit-11

Q.3 (a) Derive Bragg’s equation 2dsin0 = n\ and discuss it’s application in the study of crystal

Structure.
(b) Write Short notes on —
(1) Eyring theory of liquids.
(i1) Application of liquid Crystals.
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Q.4 (a) Write short notes on —

(i) Laws of Crystallography

(ii) Intermolecular forces
(b) (i) If y = sin x.2sin x, Find :x—y

(ii) Explain the terms combination and permutation. Determine the number of words

obtained by arranging the letters of “ATOM” in different orders.
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Unit-11

Q.5 Explain the difference between order and molecularity of a reaction . Discuss with

examples. Describe graphical method and Ostwald's Isolation method for determining

the order of a reaction .
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Q.6 (a) What is temperature coefficient of a reaction? Write Arrhenius equation of a reaction

and show how this equation can be used to determine activation energy of a reaction.

(b) Derive rate equation for the consecutive reactions.
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Q.7 Calculate the work in adiabatic reversible expansion of a system. Prove that work in

adiabatic reversible expansion is less than work done in isothermal expansion.
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Q.8 (a) Derive a relation between Cp and Cv.

(b) What is Hess’s Law? Write its applications.
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S. 8. Jain Subodh PG College College
Assignment- Oct 2026
B.Sc. Chemistry 111 Sem
Paper I
Coordination Compounds, Metal-Ligand Bonding in Transition Metal Complexes, Alcohols,

Phenols, Ethers and Epoxides, Chemical Equilibrium & Thermodynamics —II, -
Chromatography and Ion Exchange Methods

Attempt four questions, one from each unit, each question carries 5 marks. M.M-2(

. UNIT -1
Ques.1(i) Give a brief account of Werner’s Coordination Theory.

(i) Discuss limitations of Valence Bond Theory.
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Ques.2(i) With the help of diagram explain the splitting of d-orbitals in Square Planar Complexes, .é}
(ii) Discuss the factors affecting CFSE. d
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UNIT-2
Ques.3(i) Give mechanism of Pinacol-Pinacolone rearrangement.
(ii) Give mechanism of Lederer-Manasse reaction.

(iii) Give method of preparation of Ether. 59
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Ques.4 Write a note on the following: %D:,-:r q:< %,[Qa'z)
(i) Reimer-Tiemann reaction ‘ﬁT‘F( ﬁ-;ﬂ:‘ 3%5,[

(ii) Zeisel’s method %F&{

(iii) Reaction of Glycerol with KHSQ, %}'@;ﬁﬁ f;} KHs0y % ﬂ%ir%%T

UN
Ques.5 Derive following:- Ta‘Fa 4% gﬁg;p
(i) Law of Mass Action - &c2] m @7@‘ Ps:ri{ﬂ

(i) Clausius-Clapeyron equation
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Ques.6 Write a note on following 91‘;?’ 'tR‘ ﬁrrm)%
(i) Carnot cycle and its efficie cy

(ii) Helmholtz function Oé,’"‘
(iii) Nernst heat theorem ?WT

UNIT- 4

Ques.7 Give technique, apparatus and application of Thi Layer Chromatography
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Ques.8 (i) Give the principle of Electrophoresis
(i1) Explain Types of lon Exchange Resin with their structure
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S 5. JAaiN SvnopH P.g. Colitege , Tapur

B.Sc. Chemistry 11l Sem
Assignment- Oct 2026

Paper II

Magnetic Properties of Transition Metal Complexes, Lanthanides and Actinides, Aldehydes
and Ketones, Basic Enolate Chemistry, Electrochemistry I, Nano Chemistry, Conductometric
& Potentiometric Titrations and Air & Water Pollutants

Attempt four questions, one from each unit, each question carries 5 marks. M.M-20

UNIT -1

1. Discuss the Debye Huckel theory of strong electrolytes? How is this equation verified

experimentally? - Ie -
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2. Write short notes on: g ,_F_a_,ﬁ'
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(i)
(ii) Applications of Nano technology E}}_:;}__ =) —o

i tion mechanism of:
3. Givereac ‘\____._._:,-—-’1 Q:TGT:‘

(i) Benzoin condensation &

(ii) Aldol Condensation - - W

4. Write a note on '
(i) Baeyer Villiger oxidation ‘
(ii) Mechanism of Claisen condensation



UNIT -3

5. Explain the magnetic properties of first transition series metal ions.
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6. Explain the types of magnetic behaviour in transition metal complexes
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UNIT -4

7. Explain the principle of potentiometric titrations. Explain the construction, working and

applications of a glass electrode for pH measurements

8. Write short notes on:
(1) Heavy metal pollution of water ST
() Biological Oxygen Demand cﬁ:l . Ih'»

() Conductometric Titration =l ood) ﬁzﬂﬁ—‘ 3—4__):1 HTq +
(

V) Types of electrodes g’é*EF?T‘S .-‘3; m




S.S. Jain Subodh P.G. College, Jaipur (Autonomous)
B.Sc V Sem Chemistry
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) TR & JHu 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 Hpal & o GAieihal dY Rigid (VBT) &1 Rl BIfo| 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 DT U Wid & TeH Hl

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

() HHAU 4T IHal gRT Yerkid e ISR & Jedid HGER &I I el e
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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 arl fafie GBR b Icacib JHHUT Bl IR Hifed| d-d
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(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
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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 Iwan 6w wedR foar o
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
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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.
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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)
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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.
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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)
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Explain the acidity of a-hydrogen in detail. Describe the mechanism of alkylation of diethyl

malonate and ethyl acetoacetate and discuss their applications.
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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)
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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)
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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
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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’.



S.S Jain Subodh P.G College, Jaipur (Autonomous)
Assignment - October 2026
B.Sc. (Chemistry) Semester — V

Paper - lll, Analytical Chemistry
Attempt four questions, selecting one from each unit: - Max.Marks: 20

Unit I

Q.1 How will you ermme Sb, Cu, Pb and Sn by controlled cathode potential elegtrogravimetry? 5
t

S¥< x’amz?nﬁsmms, Lu, Pb 78 S 5

gaR- JA
Q.2 Write a detailed note on coulometnc titrations. ‘ 5
jﬁTfT‘T‘ O3 T Q?:;E &rrumq fkae
Unit I1

Q.3 Write a note on following: - %‘FH od Pdeﬂ %QJ‘P 25+25

(i) Pilot ion method m HI AA T%FU
(ii) Standard addition method H)?)ZF;%WT %&r

Q.4 What is the use of polarography in A i 25+2.5
&) 31 ﬁﬁ'a?f A

@
(i) Estimating Zn & Cu in brass. m %ﬂa%t Zod ] AldsA-d

(i) - Estimating D.O in water sample. (A a-q ?.‘-WET W ﬂ@? ﬁ’;ﬁ}m

Unit III

Q.5 Explain biamperometric titrations. 5
SR S Y P

Q.6 Describe Stripping Voltammetry. o | 5
By areaiy PRIEY
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Unit IV
Q.7 Explam fragmentgtion mades S spectrometry %
R i ) Rlers )

Q.8 What argihe main features of mass spectrum of alkanes. ' _%’ ]
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