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B.Sc. 

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

ionic cgmpound 

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

Chemistry Semester-I 
Assignment, 2026 

02- Write short note on 

Q1- Calculate the value of radius ratio for octahedral and tetrahedral geometry in an 

i) Polarization and Polarizability 
i) Fajans Rule 

Unit I 

OR 

Unit lIl 

Q3-(a) Discuss various rules of VSEPR theory. 
(b) Discuss geometry of [ICll 

Maximum Marks: 20 

OR 
Q4.(a) Give molecular energy level diagram of a CO molecule and calculate its 
bond order. 

(31) CO,T0T 3IIO| )Qch 3tit ohetd, 3I12 



(b) Give two similarities and two dissimilarities between Valence Bond Theory and Molecular Orbital Theory. 

Explain the following: e following:HHNY: 
(a) Functions of S-block elements in bio system 
(b) Complexation tegdency of S-block elements 

(31) taa Dock elerments 

Q6. Explain the following: 
(a) Inert pair effect 
(b) Inter halogen compounds 

Q7- Write note on: 
i) Oxidation states of the 3d Elements 

Unit IlI 

9 
JLo 

OR 

ii) Colour and spectral behaviour of 3d Elements 

Unit IV 

Q8- Compare magnetic properties of second and third transition series elements with 
first transition series elements. 

OR 









S. S. Jain Subodh PG College College 
Assignment- Oct 2026 

B.Sc. Chemistry III Sem 
Paper I 

Coordination Compounds, Metal-Ligand Bonding in Transition Metal Complexes, Alcohols, Phenols, Ethers and Epoxides, Chemical Equilibrium & Thermodynamics -II, 
Chromatography and lon Exchange Methods 

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

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

(i1) Discuss limitations of Valence Bond Theory. 

Ques.2(i) With the help of diagram explain the splitting of d-orbitals in Square Planar Complexes, oa (ii) Discuss the factors affecting CFSE. 

UNIT-2 

M.M-20 

Ques.3(i) Give mechanism of Pinacol-Pinacolone rearrangement. 
(ii) Give mechanism of Lederer-Manasse reaction. 
(iii) Give method of preparation of Ether. 



Ques.4 Write a note on the following: e folowing frR oTo faae 
(0) Reimer-Tiemann reaction tE-A thod -fera Aer (ii) Zeisel's method 

(i) Reaction of Glycerol wih KHIS0. RrtesaKHS0,? sT 

Ques 5 Derive folowing- t4 lqha 4he 
() Law of Mass Action 
(i) Clausius-Clapeyron equation 

Ques.6 Write a note on following 

C 

(ii) Helmholtz function 

UNIT3 

4441a f, 9 

() Carnot cycle and its efficiency. ld t pd sHb1 4HA) 

(ü) Nernst heat theorem e 3A 

21 

Ques.8 (i) Give the principle of Electrophoresis. 

UNIT- 4 
Ques.7 Give technique, apparatus and application of Thig Layer Chromatography. 

(i) Explain Types of lon Exchange Resin with their structure, 







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

B.Sc V Sem  Chemistry 

Assignment-October 2026 

Paper – I 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.                                                                                                     

(क) वर्नर के समन्वय ससद्धांत की व्यधख्यध कीसिए तथध उपयुक्त उदधहरण ां द्वधरध इसके प्रधय सिक सत्यधपर् 

की सववेचर्ध कीसिए। 

 

(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. 

(ख) सांक्रमण धधतु सांकुल ां के सलए सांय िकतध बांध ससद्धांत (VBT) की व्यधख्यध कीसिए। चतुष्फलकीय, 

अष्टफलकीय तथध विन-समतलीय सांकुल ां की सांरचर्ध एवां सांकरण की सववेचर्ध कीसिए। VBT की सीमधओां कध 

भी उले्लख कीसिए। 

 

OR / अथवध 

 

Q.2 (a) What is the Effective Atomic Number (EAN)? Calculate the EAN of suitable coordination 

compounds and explain its significance. 

(क) प्रभधवी परमधणु क्रमधांक (EAN) क्यध है? उपयुक्त समन्वय यौसिक ां कध EAN ज्ञधत कीसिए तथध इसके 

महत्व की व्यधख्यध कीसिए। 

 

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

optical and linkage isomerism. 

(ख) उपयुक्त उदधहरण ां द्वधरध समन्वय यौसिक ां में समधवयवतध की व्यधख्यध कीसिए। ज्यधसमतीय, प्रकधशीय तथध 

सलांसकि समधवयवतध की सववेचर्ध कीसिए। 

 

 

 

Unit–II 

 



Q.3 (a) Discuss the general characteristics of the first transition series elements with special 

reference to their oxidation states and their relative stability. 

(क) प्रथम सांक्रमण शे्रणी के तत्व ां की सधमधन्य सवशेषतधओां की सववेचर्ध कीसिए, सवशेष रूप से उर्की 

ऑक्सीकरण अवस्थधओां तथध उर्की सधपेक्ष स्थधसयत्व के सांदभन में। 

 

(b) Explain the different types of magnetic behaviour shown by transition-metal complexes. Define 

magnetic susceptibility and describe its determination. 

(ख) सांक्रमण धधतु सांकुल ां द्वधरध प्रदसशनत सवसभन्न प्रकधर के चुांबकीय व्यवहधर की व्यधख्यध कीसिए। चुांबकीय 

सुग्रधसहतध क  पररभधसषत कीसिए तथध इसके सर्धधनरण की सवसध कध वणनर् कीसिए। 

 

OR / अथवध 

 

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

selection rules for d-d transitions. 

(क) सांक्रमण धधतु सांकुल ां में ह रे् वधले सवसभन्न प्रकधर के इलेक्ट्र ॉसर्क सांक्रमण ां की व्यधख्यध कीसिए। d-d 

सांक्रमण ां के चयर् सर्यम ां की सववेचर्ध कीसिए। 

 

(b) Explain L–S coupling and spectroscopic terms. What is the spectrochemical series? Discuss the 

Orgel energy-level diagram for a d¹ system. 

(ख) L–S युग्मर् तथध से्पक्ट्र  स्क सपक पद ां की व्यधख्यध कीसिए। से्पक्ट्र  केसमकल शे्रणी क्यध है? d¹ तांत्र के सलए 

ऑिेल ऊिधन-स्तर आरेख की सववेचर्ध कीसिए। 

 

Unit–III 

 

Q.5 (a) Explain the principle of ¹H-NMR spectroscopy. Discuss nuclear shielding, de-shielding and 

chemical shift with suitable examples. 

(क) ¹H-NMR से्पक्ट्र  स्क पी के ससद्धांत की व्यधख्यध कीसिए। उपयुक्त उदधहरण ां द्वधरध र्धसभकीय परररक्षण, 

परररक्षण-सवम चर् तथध रधसधयसर्क सवस्थधपर् की सववेचर्ध कीसिए। 

 

(b) Explain spin-spin splitting and coupling constant in proton NMR spectroscopy. Discuss the origin 

of singlet, doublet, triplet and quartet signals. 

(ख) प्र टॉर् NMR से्पक्ट्र  स्क पी में स्पस्पर्-स्पस्पर् सवभधिर् तथध युग्मर् स्पस्थरधांक की व्यधख्यध कीसिए। ससांिलेट, 

डबलट, सटर पलेट तथध क्वधटेट सांकेत ां की उत्पसि की सववेचर्ध कीसिए। 

 

OR / अथवध 



 

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. 

(क) सरल कधबनसर्क यौसिक ां की सांरचर्ध के सर्धधनरण में PMR से्पक्ट्र ध कध उपय ि सकस प्रकधर सकयध िध 

सकतध है, समझधइए। एथेर्ॉल तथध एसथल ब्र मधइड के PMR से्पक्ट्र ध की सववेचर्ध कीसिए। 

 

(b) Explain the significance of signal areas/integration in ¹H-NMR spectroscopy. Discuss the PMR 

spectra of acetaldehyde and ethyl acetate. 

(ख) ¹H-NMR से्पक्ट्र  स्क पी में सांकेत के्षत्रफल/समधकलर् के महत्व की व्यधख्यध कीसिए। एसीटैस्पिहधइड तथध 

एसथल एसीटेट के PMR से्पक्ट्र ध की सववेचर्ध कीसिए। 

 

Unit–IV 

 

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

examples. 

(क) उपयुक्त उदधहरण ां द्वधरध सग्रग्नधडन असभकमनक ां की सवरचर्, सांरचर्ध तथध रधसधयसर्क असभसक्रयधओां कध वणनर् 

कीसिए। 

 

(b) Explain the reactions of Grignard reagents with carbonyl compounds, carbon dioxide and water, 

giving suitable chemical equations. 

(ख) उपयुक्त रधसधयसर्क समीकरण देते हुए सग्रग्नधडन असभकमनक ां की कधबोसर्ल यौसिक ां, कधबनर् डधइऑक्सधइड 

तथध िल के सधथ ह रे् वधली असभसक्रयधओां की व्यधख्यध कीसिए। 

 

OR / अथवध 

 

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

examples. 

(क) उपयुक्त उदधहरण ां द्वधरध ऑिेर् सिांक यौसिक ां की सवरचर् तथध रधसधयसर्क असभसक्रयधओां कध वणनर् 

कीसिए। 

 

(b) Describe the preparation and important chemical reactions of organolithium compounds. 

Compare their reactivity with Grignard reagents. 

(ख) ऑिेर् सलसथयम यौसिक ां की सवरचर् तथध उर्की प्रमुख रधसधयसर्क असभसक्रयधओां कध वणनर् कीसिए। 

सग्रग्नधडन असभकमनक ां के सधथ उर्की असभसक्रयधशीलतध की तुलर्ध कीसिए। 



S.,S. Jai11 Subodh P.G.College, Jaipur (Autonomous) 

Assignment- 2026-27 

B.Sc Semester V (Pass/Hons) 

Paper-II (Organic and Physical Chemistry) 

NOTE: Attempt any four questions. 

~-I (Unit-I) 

'Q"~ l .cfil4f(;l$~C $ clJflcfi{OI Vci- cilJlcfi{OI cfiT fclfctl{ ~ :fiJi$4I$Q I cR'lcflt}c),{1$5 ~ :fi{~cil 

cnT qOTc, ~ rr D-(+)-J~ch)"1 ~ ~tffi4 fi{~cil c=rm cF:l(C::H)e~rc:=r ~ Ri,41fclRt cfiT 

:fiJi$41$Q I 

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. 

'Q"~ 2. J~ch)"1 ~ ~cfd"1 $ Ql{fQ~cfi ~Qic-i{OI cfiT .fiJi$1I$Q I J~ch)"1 ~ AciTI"1 $ ~Ji~OI 

c=rm J~ch):fil$5, ~~ ~ Qfe.{ $ klJi·~o, ~ fcrRnn cnT cfC)1C;=f ch)~Q I m2r tr Jn:fil;,flc-1 

klJi~OI ~ fih41fc)Rt :fiJi$4I$Q I 

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. 

~:..II (Unit-II) 

'Q"~ 3.a-(;1$~)"1ci ~ 3icf-N14ctl cfiT fclfctl{ ~ :fiJi$4I$Q I ~ Adle-le. c=rm ~ 

QH]c)QH]le. $ Q~()flcfi{OI cfTT RJ,41fclRl' 1Tct 3cfc); 3q4la11 q=;r clO~ci $1~Q I 

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

malonate and ethyl acetoacetate and discuss their applications. 

'Q"~ 4.cf~;,ici =ttac1c1 c=rm ch)"a-$cil<>i ddcR~vJi cfiT 34":!rt'i 3~1(!,{011 :fi~ct fcl@H ~ 

:fiJi$11$C! I QcilJil$ci $ Q~N1cfi{UI 1Jct Q~~1cfi{OI c=rm 1,3-~~ $ Q~N1cfi{OI cnT 

cfC)1C;=f $1 ~ Q I 

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. 



~-III (Unit-III) 

u~ 5.tJfaqrif $Jlcf?1s c):; ~ tJchH1 qi"f nlfciH ~ cMc=r $1Rl QI ml-<urcj 311:ac1, <urcj­

Ulg 31Flkt, ~-3ifclJl:z:, ()iqOl-=ti:011:z:,c1 c=rm ~slcffl $Jlcf~)s cm- 3~1t=,{01 t1~c1 fl'1$41$Q 1 

$~cf?1s ~ ~ cic-f~ t1Jflch<o1 ~ aft flcH$41$Q 1 

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. 

u~ 6. cHktch t;l$~)'51c1 $JltF?)s, &~ $Jl4-?1s c=rm cH1c1ch $JltF?)s ~mr qi"f fcl@H ~ cMc=r 

$1Fvl QI fcl¥-{Ffilllfc-lch ~ ~ cR(;,q cm- flcH$ll$Q I fcnjc=r cll(;ch ~ (EMF) c); cHIQci c=rm 

~~~cl> 3'tcH I JI kl $1 <1 trfum-LlG, LlH 'Qcl' K-$ ~ cf?I" ~ ttcH $11$Q I 

Describe the Standard Hydrogen Electrode, reference electrodes and standard electrode 
potential in detail. Explain the significance of the electrochemical series. Discuss the 
measuren1ent of EMF and the determination of thermodynamic quantities-LlG, LlH and K­
for a cell reaction from EMF measurements. 

~-IV (Unit-IV) 

'Q"~ 7.q>ftmlchl fc)Rf,{Uf, 'QcITT~T-~ 'Q"amf, tr-~laJI Q~ch()'Qcil (1~ (;1$@ciilcn c); ~ 

~&ic1 ~ Rl@I{ ~ flcH$-ll$Q I $ci ~&i~ ~ ~llf~~ll :z:,j81$1 ~ .fi~Ji13IT ~ ~ tJchl{ ~ 

fcn :a I cJJ<TT, fl cH $41 $ Q I 

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 1nechanics. 
u~ 8.~R,JI-{ ci{JI flJi~ch{OI en)- flcH~1$Q c=rm (i{JI Qi()tci $ aftfc-lcn cH(;,q 3-fR cfqic.cH 

:z:,i8cf>'t c):; ~ cpl" qO~ci $1FvlQ I 'QcJi-Rlcffl:a 6114-fl * cfiUT c):; ~ ~fgJI{ flJi~ch{OI "Qcl' 

4-aiccH fi&lll3IT cm- flcH$-ll$Q I m~ t,,- LCAO ~ mr 3i1Ulnlch q;~ zy, fc:lcH)OI c=rm sp, sp2 

'Qci sp3 :fi4,{01 clia=rcm' cpT au1c1 $if:;1Q I 

Explain the Schrodinger wave equation and describe the physical significance of the wave 
function and the postulates of quantu1n n1echanics. 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 1nethod and the hybrid orbitals sp, sp2 and sp3

• 



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

Attempt four questions, selecting one from each unit: 

Assignment- October 2026 

(0) Pilot ion method q 

B.Sc. (Chemistry) Semester -V 

Paper - IlI, Analytical Chemistry 

Q.1 How will you determine Sb, Cu, Pb and Sn by controlled cathode potential eleçtrogravimetry? 5 
hsaaTA SR TY Sb,lu, Pb Sn 

Q.2 Write a detailed note on coulometric titrations. 

(0) 

(i) 

Q3 Write a note on following: - } R ypl a 
H t 

Q4 What is the use of polarography in 

(i) Standard addition method Hkhp 

Unit I 

Estimating D.O in water 

Unit II 

Q.5 Explain biamperometric titrations. 

Q.6 Describe Stripping Voltammetry. 

Estimating Zn & Cu in brass. a)4 Uaz,a u ) Aldct 

Unit III 

Unit IV 

Max.Marks: 20 

Q.7 Explain fragmentation mgdes of Mass speçtrometry 

Q.8 What are the main features of mass spectrum of alkanes. 

2.5 +2.5 

2.5 + 2.5 

5 

5 

5 

5 


