
mRrj çns”k jktf’kZ V.Mu eqDr fo”ofo|ky;] ç;kxjkt  

   foKku ¼Lukrd½ dk;ZØe vf/kU;kl 2023&24 

dkslZ dksM % 

Course Code: CSSCHE-01 
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¼Course Title½ Atoms and Molecules 
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

1. voijekf.od d.kksa ds [kkstks dh o.kZu djsa A 

Describe discovery of sub-atomic Particles? 

 

2. gkbtsucxZ vfu'prrk dk fl)kar ,oa lksfMaxj fl)kar ds vuqiz;ksx gkbMªkstu o gkbMªkstu ds 

leku ijek.kq dks crk;saA 

Explain Heisenberg Uncertainty Principle and Schrodinger Equation and its Application 

to Hydrogen and Hydrogen- like Atoms ? 

 

3. oslij fl)kar dk mi;qZDr mnkgj.k ds lkFk le>k;saA 

Explain VSEPR Theory with the suitable examples? 

 

4. gkbMªkstu LIksDVªk dh foospuk dhft,A 
Describe hydrogen spectra? 

 

5. cksj ds ,VkWfed ekWMy ,oa mlesa iz;qDr ijek.kq f=T;k ds fpg~uksa ds vuqi;ksx dks le>k;saA 

Bohr’s Model of atom and use of expression of radius of an atom orbit. 

 

6. ijek.kq ukfHkd ds LFkkf;Ro ds N/P vkSlr vkSj le&fo"ke fl}kUr dh O;k[;k djsaA 

Explain stability of nucleus of an atom with respect to N/P ratio and odd-even rule. 

 

7. vk.kqfod LisDVªk ds izdkj crkb;sA  

Describe types of molecular spectra. 

 

8. lg la;kstd ca/k esa ^vk.kqfod d{kd fl}kUr^ dh foospuk dhft,A 

Describe ‘Molecular Orbital Theory’ of covalent bond. 



 

9. lksfMaxj rjax lw= dks fu#fir dhft,A 

Derive Schrodinger Wave Equation. 

 
 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

 Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. H2
+
, O2

-
 and N2  v.kqvksa ds ekSfydqyj vkfcZVy fp= cuk;sa ,oa muds ca/ku la[;k ds lkFk 

mudh izd`fr crkrs gq, pqcadh; o vpqcadh; dh Hkh O;k[;k djsaA 

Draw the Molecular Orbital Diagram of H2
+
, O2

-
 and N2 molecules and calculate their 

bond orders as well as tell about their properties, whether they are paramagnetic or 

diamagnetic ?  
 

2. cksj dk ijek.kq ekWMy le>kk;saA  

Explain Bohr’s Atom Model? 

 

 

3. HCl  ijek.kq dk ?kw.kZu LisDVªk dh O;k[;k djsaA 

Explain rotational spectra of HCl molecule? 

 

4. ukHkdh; lay;u] fo[k.Mu ,oa jsfM;ks MsfVax dks le>kk;saA 

Explain Nuclear Fission, Fusion and  Radioactive Dating ? 

 

 

5. v.kqvksa ds ladj.k ,oa lajpuk dh mnkgj.k lfgr O;k[;k djsA  
Define hybridization and structure of molecule with examples.  

 

 

6. CO2, H2O, NH3 ds f}&vk?kw.kZ dh O;k[;k djsaA 

CO2, H2O, NH3 explain their dipole moments  

 

7. gkbtucxZ ds vfuf’prk ds fl}kUr dh O;k[;k djsaA 

Explain ‘Hyzenberg Uncertainty Principle’. 

 

8. gkbMªkstu ca/k ds ^vUr% v.kqd^ ,oa okg~; v.kqd ca/kksa dks le>kb;sA 



What do you mean by ‘Inter-molecular’ and ‘Intra-molecular’ hydrogen 

bonding? 

 

9. ikmyh dk vietZu fl)kUr dh mnkgj.k lfgr O;k[;k djsA 

Explain Pauli's Exclusion Principle with the help of suitable explains. 

 

10.  X rRo ftldks 82X 
207  

ls fu#fir fd;k tkrk gS] mlds ijek.kq ds ukfHkd esa U;wVªkWuksa ,oa 

izksVªkuksa dh la[;k Kkr djsaA 

Find the number of protons and neutrons in the nucleus of an atom of an 

element X which is represented as 82X 
207

. 

 

11.  gkbMªkstu ds LisDVªk dh O;k[;k djsaA 

Explain the Hydrogen Spectra. 

 

12. /kkfRod ,oa v/kkfRod esa ca/k fof/k }kjk foHksn dhft,A 

Differenceate between Metalic and Non-metalic by bond theory. 
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

 

vf/kdre vad% 18 

Maximum Marks: 18 

 

1. vk/kqfud iSjsfMd lkj.kh dSls es.MyhQ lkj.kh ls fHkUu gS] le>k;saA 

Describe Modem Periodic Table how it is different from Medaleev’s Table? 

 

2. eq[; ukHkdh; vkos'k ] vk;uu ÅtkZ ] vk;uu foHko ,oa vk;u_.kkRedrk dks mnkgj.k lfgr 

le>k;saA 

Explain Effective Nuclear Charge, Ionisation Energy, Electron Affinity and 

Electronegativity with examples? 

 

3. oSlij ¼ VSEPR½ fl)kUr dk iz;ksx djrs gq, v.kq ,oa vk;uksa ds lajpuk dSls fu#fir fd;s 

tkrs gSa] le>kk;saA 

How to Prediction of Shapes of Molecules and Ions Using VSEPR Theory? 

 

4. bysDVªku ,QSfuVh fu/kkZj.k esa cksj&gcZj pØ }kjk mnkgj.k lfgr le>k;sa 
Explain Born-Haber cycle for determine the electron affinity with example?  

 

5. gkbMªkstu esa {kkjh; /kkrq ,oa gkbMªkstu ds lkekU; xq.kksa dh O;k[;k djsaA 
Explain properties of hydrogen shows similar to alkali metal and hydrogen?  

 

6. Mkbcksjsu ds lkis{k vYi bysDVªku v.kqvksa dh lajpuk ,oa xq.kksa dks le>kb;saA 

Show the structures and properties of electron deficient molecules with respect to 

diborane?  

 

7. p&Cykd rRoksa ds HkkSfrd ,oa jklk;fud xq.kksa dh lkisf{kd leh{kk dhft;sA 



Describe the comparative study of physical and chemical properties of p-block elements. 

 
8. vfØ; xSlksa dh vkorZ lkj.kh esa LFkku dh O;k[;k dhft;s ,oa tsukWu ds ¶yksjkbMks ds fuekZ.k 

,oa xq.kksa dks crk;saA 
Discuss the position of noble gases in the periodic table. Describe the                

preparation and properties of fluorides of Xenon. 

 
9. dkcZu ds vij#iksa MkWe.M] xzsQkbV ,oa QwYjhUl dh lajpuk ,oa xq.kksa dh O;k[;k djsaA 

Explain the structure and properties of Diamond, Graphite and Fullerenes of Carban 

allotropes. 

 
 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

 Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. ekWfydqyj vkfcZVy fl)kUr ,oa ijek.kq ds js[kh; vkfcZVyksa ds la;qDrhdj.k fof/k dks le>k;saaA 

Explain Molecular Orbital Theory and LCAO method? 

 

2. lYQj ds ijvkDlks ,flM ,oa Fkk;kslYQ;wfjd ,flM dh O;k[;k djsaA 

Explain Peroxoacids of Sulphur and Thiosulphuric Acids? 

 

3. le#id vkWDlhtu ds xq.kksa dh O;k[;k djsaA 

Describe Anomalous Behaviour of Oxygen? 

 

4. vfØ; xSlksa ,oa muds v.kqvksa dh O;k[;k djsaA 

Explain Noble Gases  and their Compounds ?  

 

5. vk;uu foHko ls D;k le>rs gSaA bUgsa izHkkfor djus okys dkjdksa dh O;k[;k djsaA 

What do you understand by the term Ionisation Potential? Discuss the factors affecting 

ionization potential. 

 

6. f}&/kqzo laca/k dh O;k[;k djsa ,oa yhfFk;e&eSxuhf’k;e ds f}&/kqzo laca/k dh O;k[;k djsaA 

Define diagonal relationship and explain Lithium-Magnesium (Li-Mg) diagonal 

relationship. 

 



7. oS|qr _.kkRedrk dks le>kkb;saA ;s vkorZ lkj.kh esa lewg ,oa vkorZ esa dSls cnyrs gSaA 

Define electronegativity. How does it change in a group and in a period in a periodic 

table? 

 

8. ukbVªkstu dk izFke vk;uu foHko vkDlhtu ls dSls T;knk gksrk gS le>k;saA 

Why the first ionization potential of nitrogen is greater than that of oxygen? Explain. 

 

9. gkbMªkstu ds fofHkUu leLFkkfudksa dks crk;sa ,oa xq.kksa dh O;k[;k djsaA  

What is the different isotopes of hydrogen? Give their characteristic properties. 

 

10. ¶yksjkbM vR;f/kd vkWDlhdkjd gS ;|fi Dyksjhu dh bysDVªku ca/kqrk vR;f/kd gksrh gS] O;k[;k 

djsaA 

Fluorine is the strongest oxidizing agent despite the electron afinity of chlorine being the 

highest. 

 

11. ladj.kh; ,oa var% ladj.kh; rRo D;k gksrs gSaA buds lkekU; xq.kksa dh O;k[;k djsaA 

What are transition and inner-transition elements? Describe the general characteristics of 

transition elements. 

 

12. fuEufyf[kr rRoksa ds oS|qr _.kkRedrk ,oa ijek.kq f=T;k ds c<+rs gq, Øe esa O;ofLFkr djsa  

B, C, O, F.   
Arrange the following in their increasing electro negativity and atomic radius B, C, O, F.   
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1. xSlksa ds nzohdj.k fy.Ms ,oa DykM~l fof/k }kjk le>kk;saA 

Describe Liquefaction of Gases with respect to Linde's Mcthod and Claude's Method? 

 
2. djukWV lkbfdy ,oa ,uVªkih dh O;k[;k djsA 

Explain the Carnot Cycle and Entropy? 

 
3. cszfol ySfVl ,oa fØLVy lajpuk dks muds fØLVy ry ,oa feyj b.Msfll ds lkFk O;k[;k 

djsaA 

Explain Bravais Lattices and Crystal Systems with Crystal Planes and Miller Indices? 

 
4. xSlh; xfrt fl)kUr ds lw{e igywvksa dks crk;saA 

What are the basic assumptions of Kinetic theory of gases?  

 
5. fxCl& gYeksM~l lw= fu#fir dhft,A 

Derive Gibbs - Helmholtz equation.  

 
6. ty ds HkkSfrd xq.k fp= cuk;saA xq.k] inkFkZ ,oa Lo=ar Øeksa dks crk;saA 

Define the term phase, component and degree of freedom. Draw the phase diagram of 

water system. 

 
7. Lor% Øe dks crk;saA bu Øeksa esa Lora= ÅtkZ ds fu;e dks le>k;saA  

What is "spontaneous process". Explain the role of free energy in these processes. 

 

8. dkWye dh oS|qr vojks/kdrk 0-05 eksy ¼<
-1

Na OH foy;u O;kl ICM ,oa 50lseh- 

5.55×10
3
 vkse½ eksyj pkydrk] pkydrk ,oa vojks/kdrk dh x.kuk dhft,A 



The electrical resistance of a column of 0.05 mol <
-1

Na OH solution of diameter ICM and 

length 50 cm is 5.55×10
3
 ohm. Calculate its resistivity, conductivity and molar 

conductivity. 

 
9. mRizsjd Øe esa vo’kks"k.k ds fu;e dks le>k;saA  

What is the role of desorption in the process of catalysis? 

 

 

 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

 

     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

 Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. VkjVu fl)kUr ,oa nzoh; fØLVy dh O;k[;k djsaA  

Explain Trouton's  Rule and Liquid Crystals?  

 

2. bUVªsfUld v/kZpkyd ,oa ,DlVªsfld v/kZpkyd dks crk;saA 

Explain Intrinsic Semiconductors and Extrinsic Semiconductors? 

 

3. vkn'kZ xSl esa Cp and Cv  ds chp ds lEcU/kksa dh O;k[;k djsaA  

Explain Relation between Cp and Cv of an Ideal Gas? 

 

4. twy FkkWelu izHkko dks le>k;saA  

Describe Joule-Thomson Effect? 

 

5. izFke Lrj vfHkfØ;k ds v/kZvk;qdky dh x.kuk dhft;sA 

Derive the equation for half life of first order reaction.  

 

6. mRiszjd ij laf{kIr fVIi.kh fyf[k;sA 

Write a note on catalyst.  

 

7. vk.kqfodrk ,oa vfHkfØ;k ds Lrjkas esa vUrj le>k;saA 

Distinguish difference between Molecularity and order of a reaction.  



 

8. fuEufyf[kr nks 'kCnkoyh ij fVIi.kh fy[ksaA 

v½ eksyjrk  

c½ eksyyrk  

Explain the following  2 terms. 

(i) Molarity   

(ii) Molality 

 

9. ty ds HkkSfrd xq.k fp= esa f=fcanq ij fVIi.kh fy[ksaA 

Write a note on Triple point of water phase diagram 

 

10. fØLVy ds czSx lw= fu#fir fdft,A 

Derive Bragg's Equation for crystals. 

 

11. vfHkfØ;k esa vfHkfØ;k nj ij rkieku ds izHkkoksa dks crk;saA 

What is the effect of temperature on the rate constant of a reaction?  

 
12. eksy izHkkT; dks mnkgj.k lfgr le>k;saA 

Explain the Mole fraction with example.  
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1. T;kfefr le#irk ,oa izdk'kh; le#irk ds xq.kksa dks mnkgj.k lfgr le>k;saA       

Describe Geometrical Isomerism and Optical Isomerism properties with examples? 

 

2. ,Fksu ,oa C;wVsu ds dUQjes'kuy leko;rk dks le>k;saA 

Explain Conformational Isomers and their Representation of Ethane and  Butane? 

 

3. ,flM ,oa csl dks izHkkfor djus okys dkjdksa dks mnkgj.k lfgr le>k;saA 

Describe factors affecting the Strengths of Acids and Bases with examples? 

 
4. leo;rk D;k gSA Vk;Vks; leko;rk dks mi;qDr mnkgj.k lfgr le>k;saA 

What is Isomerism? Explain tautomerism with suitable examples. 

 

5. csathu esa fÝfMy Øk¶V ,Ydkbys’u dks crk;sa ,oa vfHkfØ;k dh lhek ij ppkZ djsaA 
Explain Fridel-Crafts alkylation of benzene. Discuss its limitations Also. 

 

6. SN
1
 ,oa SN

2
 vfHkfØ;k dks mi;qDr mnkgj.k dh lgk;rk ls le>k;saA 

With the help of appropriate example, explain the SN
1
 and SN

2
 reactions. 

 

7. ladj.k D;k gS\ gkbMªksdkcZu esa sp
3 
,oa sp

2 
ladj.k ds izdkjksa dks crk;saA 

What is hybridization ? What are distinguishing features of sp
3
 and sp

2  
Hybridization in 

hydrocarbons? 

 



8. lg&la;kstd ca/kksa esa le#i ,oa fo"ke#i fo?kVu dks crk;saA mngkj.k esa izkjfEHkd] f}rh;d ,oa 

rr̀h;d dkcksZfu;e vk;u dks crk;saA 
Describe homolytic and heterolytic fission of co-valent bond. Explain the  stability of 

primary, secondary and tertiary carbonium ions. 

 
9. fuEufyf[kr vfHkfØ;kvksa esa  izpqj mRikn ds lajpuk ,oa fØ;kfof/k dks crk;saA 

Write the structure and mechanism of the major organic product in the following 

reactions. 
O

dil. NaOH

100oC  
OH

CHCl3

NaOH  
 

 

 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 
1. ,ydsu ,oa lkbDyks ,ydsu ds cukus dh fof/k crk;saA 

Explain Preparation of Alkanes and Cycloalkanes ? 

 
2. vkstksuksysfll ,oa MkbYl & ,YMj vfHkfØ;k dh O;k[;k djasA 

Explain Ozonolysis and Diels-Alder Reaction? 

 
3. ,fYMgkbM ,oa fdVksu ds xq.kksa dh O;k[;k djsaA 

Describe aldehydes and ketones properties? 

 
4. ,sjkSeSfVlhfV ,oa fÝfMy Øk¶V ,ydkbZys'ku o fÝfMy Øk¶V ,lhys'ku dks le>k;saA 

Describe aromaticity and Friedel-Craft Alkylation or Friedel-Crafts Acylation?  

 
5. ,fYdy DyksjkbM ,oa nzo iksVSf’k;e gkbMªkvkDlkbM  ,Ydksgy dk fuekZ.k djrs gSaA ijUrq 

,Dydksgfyd iksVSf’k;e gkbMªks DyksjkbM dh mifLFkfr esa ,fYdu eq[; mRikn ds #i esa izkIr 

gksrk gSA le>k;saA 

The treatment of alkyl chlorides with aqueous KOH leads to the formation of alcohols but 

in the presence of alcoholic KOH, alkenes are major products. Explain 

 



6. fuEufyf[kr ds  IUPAC uke fyf[k,A 

Write the IUPAC name of the following. 

OH

Cl

Cl

O  
               A                      B                        C 

 
7. dSuhtkjksa vfHkfØ;k ds Øe dks crk;saA 

Discuss the mechanism of cannizaro reaction? 

 

8. NMR LisDVªksLdksih ij ,d laf{kIr fVIi.kh fy[ksaA 

Write a note NMR spectroscopy? 

 
9. bUMksy fuekZ.k dh fof/k fy[ksaA 

Write the synthesis of indole. 

 
10. ekjdksuhdkWQ fu;e D;k gSA mnkgj.k lfgr le>k;saA 

What is Markonikoff's rule? Explain with example. 

 
11. VkjVfjd ,flM esa izdk’kh; leo;rk dks le>k;saA 

Discuss the optical isomerism in tartaric acid? 

 
12. C;wVsu ds ÅtkZ fp= dh O;k[;k djsaA 

Explain Butane energy diagram? 
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1. izksdSfj;kSfVd ,oa ;wdSfj;ksfVd dksf'kdk dh lajpuk dh O;k[;k djsaA 

Describe Architecture of Prokaryotic Cell and the Eukaryotic Cell? 

 

2. eksukslsdsjkbV,] MkblsdsjkbfVl ,oa ikWfylsdsjkbfVl ds xq.kksa dks mnkgj.k ds lkFk le>k;saA 

Describe Monosaccharides, Disaccharides and Polysaccharides properties with 

examples? 

 

3. olk ds tSfod fo'ks’krkvksa ,oa tSo f>Yyh dh mi;ksfxrk dks crk;saA 

Explain Biological Importance of Lipids and functions of biomembrane ? 

 

4. vipk;d 'kØjk D;k gS\ lqØksl nks vipk;d 'kØjkvksa ls curk gS ysfdu ;g vipk;d 'kØjk 

ds xq.kksa dks çnf’kZr ugha djrk gSA O;k[;k dhft;sA  

What are reducing sugars? Sucrose is made up of two reducing sugars however it does 

not show the property of a reducing sugar. Explain.  

 

5. c`gr~ [kfutksa vkSj ys’k rRoksa ds chp D;k varj gS\ fdUgh pkj ys’k rRoksa ds çeq[k dk;Z crkb;saA 

What is the difference between macro minerals and trace element? Write the main 

functions of any for trace elements.  

 

6. mu pkjksa rjhdksa dk la{ksi esa o.kZu dhft;s] ftuls ,atkbe lfØ;.k ÅtkZ dks de dj ldrs 

gSaA 

Briefly describe the four ways by which enzyme can lower the activation energy.  

 
7. fdlh dksf'kdk esa lajpukRed vkSj izdk;kZRed dkSu lh fo'ks"krk,¡ gksuh pkfg, rkfd mls thfor 

dksf'kdk dgk tk ldsA  



What structural and functional attributes must a call have to be called a living all 
 

8. mRizsfjr vfHkfØ;kvksa esa igyk pj.k ,atkbe&fØ;k/kj (ES) dk cuuk gksrk gSA mRikn ds 

fuekZ.k rd ds vU; lHkh pj.kksa dk o.kZu dhft,A  
Formation of enzyme-substrate complex (ES) is the first step in catalysed reactions. 
Describe the other steps till the formation of product. 
 

9. fofHkUu fyfiMksa dk o.kZu dqN mnkgj.k nsrs gq, dhft,A  
Describe various forms of lipid with a few examples. 

 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. vkj-,u-,- ds vkj&vkj-,u-,-] ,e&vkj-,u-,- ,oa Vh&vkj-,u-,- dh O;k[;k djsaA 

Describe Ribonucleic Acids (RNA)-Ribosomal RNA (r-RNA), Messenger RNA (m-

RNA) and Transfer RNA (t-RNA)?  

 
2. izksVhu dh lajpuk dks le>kk;sa A 

Explain Structure of Proteins? 

 
3. ,Utkbe ,oa vkblks,Utkbe dh O;k[;k djsaA 

Explain enzymes and Isoenzymes? 

 
4. foVkfeu dk oxhZdj.k muds tSfod mi;ksfxrk ,oa ty ?kqyu'khyrk ds vk/kkj ij djsaA 

Explain Biological Significance and Classification of  Vitamins and Water Soluble 

Vitamins? 

 

5. çksVhu tSo la’ys"k.k dh fdl çfØ;k t-RNA lfEefyr jgrk gS\ t-RNA ds lajpukRed 

vfey{k.kksa dk o.kZu dhft;sA 

In which process of protein biosynthesis, t-RNA is involved? Illustrate the gross 

structural features of t-RNA.  

 
6. DyksjksfQy v.kq jaxhu D;ksa gksrs gS\ ikni esa çdk’k dk vo’kks"k.k djus okys inkFkksZa ds vU; 

çdkj dkSu ls gS\ 

Why are chlorophyll molecules colored? What are the other types of light absorbing 

substances in plants?  

 

7. RNA ikWyhejsl ds dk;ksZa dh DNA ikWyhejsl ds dk;ksZa ls rqyuk dhft;sA vuqys[ku dk 

lekiu fdl çdkj gksrk gS\ 



Compare the function of RNA polymerase with DNA polymerase How is transcription 

terminated?  

 
8. dksf'kdk esa ijvkWDlhlkseksa vkSj ykblkslkseksa dk tuu fdl çdkj gksrk gS\ 

How are peroxisomes and lysosomes generated in a cell?  

 
9. dksf'kdkvksa esa dsafnzdk ¼U;wfDyvksyl½ dh Hkwfedk dk la{ksi esa o.kZu dhft, tks izksVhu la'ys"k.k 

esa lfØ; :i ls Hkkx ysrh gSA  
Describe briefly the role of nucleolus in the calls actively involved in protein synthesis 

 

10. :{k vr%izO;h tkyd (RER) vkSj fpdus vr%nzO;h tkyd (SER) ds chp varj crkb,A  

Differentiate between rough endoplasmic reticulam (RER) and smooth endoplasmic 

reticulam (SER). 

 

11. IykfT+eM D;k gksrs gS\ thok.kq esa budh Hkwfedk crkb,A  

What are plasmids? Describe their role in bacteria? 

 

12. izksVhu dh rr̀h;d lajpuk ls D;k rkRi;Z gSA  

What is meant by tertiary structure of proteins? 
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[k.M & ^v* 

Section ‘A’ 

nh?kZ mRrjh; iz'u 

Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

vf/kdre vad% 18 

Maximum Marks: 18 

 

1. bysDVªkseSxusfVd rajx ,oa gkbMªkstu ds ijek.kq LisDVªe dh O;k[;k djsaA 

Explain the Electromagnetic Radiation and the Atomic Spectrum of Hydrogen? 

 

2. v.kq lEkfefr dks oslij ¼VSEPR½ fl)kUr }kjk le>k;sa ,oa H2O and NH3 ds ikbaV xqzi 

fudkysaA 

Explain Molecular Symmetry through VSEPR theory and Point Groups of H2O and NH3 

Molecules? 

 

3. vojDr rajx ,oa H2O and  CO2  ds v.kqvksa ds LisDVªe dh O;k[;k djsaA  

Explain IR frequency and Spectrum of H2O and  CO2 Molecule? 

 
4. jeu LisDVªksLdksih rFkk blds mi;ksx dh O;k[;k dhft;sA vojDr rFkk jeu LisDVªeksa esa D;k 

varj gSA 

Explain the Raman Spectroscopy and its application. What are the differences between 

I.R and Raman spectra? 

 
5. mfpr fp=ksa dh lgk;rk ls çfrnhIr vkSj LQqjnhIr esa vUrj dh O;k[;k dhft;sA 

Using suitable diagram, explain the differences between fluorescence and 

phosphorescence.  

 
6. fuEufyf[kr inksa dh O;k[;k dhft;sA 

(i) jklk;fud l̀fr      (ii) jklk;fud fofue; 
Explain the following terms: 

(i) Chemical Shift    (ii) Chemical exchange    

 



7. bUÝkjsM LisDVªksLdksih dh foospuk dhft;sA ;g dkcZfud ;kSfxdksa dh [kkst esa fdl 

izdkj lgk;d gksrs gSA 

Discuss the principle of Infrared spectrum. How it helps in detection of organic 

compounds?  

 

8. foflfcy rFkk ijkcSxuh LisDVªksLdksih dh foLrkjiwoZd O;k[;k dhft;sA 

Describe in details about visible and ultraviolet spectroscopy.  

 

9. NRM LisDVªksLdksih ds fl)kUrksa dh O;k[;k dhft;sA 

Describe the principles of NMR spectroscopy.  
 

[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. vojDRk ,oa jeu LisDVªksLdksih ds vuqiz;ksx dks le>k;saA 

Explain the Applications of IR and Raman Spectroscopy?  

 
2. bysDVªkWfud LisDVªksLdksih esa iz;qDr gksus okys 'kCnksa&ØkseksQksj] vkDtksØkse] fgIlksØksfud foorZu] 

csUFkksØksfed foorZu] gkbijØksfed foorZu ,oa gkbIkksØksfed foorZu dks le>k;saA 

Explain Terms Used in Electronic Spectroscopy-Chromophore, Auxochrome, 

Hypsochromic Shift, Bathochromic Shift, Hyperchromic Shift and Hypochromic Shift? 

 
3. pktZ& VªkalQj LisDVªk dks mnkgj.k lfgr le>k;saA 

Explain Charge - Transfer Spectra with examples? 
 

4. tkscykWUldh fp= dh O;k[;k djsaA 

Explain Jablonski Diagrams? 

 
5. M~;wVhfj;e ds b- ,l- vkj LisDVªe esa çnf’kZr gksus okys fofHkUu f’k[kjksa dh mRifŸk dh mfpr 

fp= dh lgk;rk ls O;k[;k dhft;sA 

Using suitable diagrams, explain the origin of different peaks in the ESR origin spectrum 

of deuterium 

 

6. ty ds v.kq ds vojDr LisDVªe esa mifLFkr fofHkUu vo’kks"k.kksa dh ppkZ dhft;sA 

Discuss various bands appearing in the I.R. spectrum of water molecule.   

  



7. fQaxj fçaV jhtu ij fVIIk.kh djsa rFkk O;k[;k djsa fd D;ksa eSysbd ,flM] fQ;wesfjd ,flM ls 

mPp rajxksa dks vo’kksf"kr djrh gSA 

Write a short note on finger print region and explain why maleic acid absorbs at higher 

frequency as compared to fumeric acid.   

  

8. vki leko;oh gsDlsu rFkk 2&esfFky isUVsu esa nzO;eku LisDVªfefr }kjk fdl çdkj vUrj gS\  

How would you differentiate between the isomeric hexane and 2-methyl pentane using 

mass spectrum? 

 
9. fuEu esa ls os dkSu ls daiu IR LisDVªk v.kq gksaxs vkSj D;ksa\ H2, HCl, CO, CH3Cl, H2O, 

NH3, NH4Cl, CH3-CH3, C6H6, CCl4, CO2. 
 

Which of the following molecules will show a vibrational infrared spectrum and why 
H2, HCl, CO, CH3Cl, H2O, NH3, NH4Cl, CH3-CH3, C6H6, CCl4, CO2. 

 

10. la{ksi fVIi.kh **fQaxj fizUV** jhtu ds fo"k; ij djsa ,oa crk;s fd eSysbd ,flM] fQ;qesfjd 

,flM ls mPp rjaxksa dks vo'kksf"kr djrh gS D;ksaA  

 

Write a short note on finger print region and explain why does maleic acid absorb at a 
higher frequency as compared to fumeric acid? 
 

11. ,d inkFkZ dks 4358Å js[kk] ejdjh ls mRrsftr fd;k tkrk gSA jeu js[kk 4447Å ij fn[kkbZ nsrh 

gSA jeu foLFkkiu cm
1

esa x.kuk djsaA   
A sample was excited by the 4358Å line of mercury. A Raman line was observed at 

4447Å. Calculate the Ramanshift in cm
1

. 

 
12. Daiu&?kw.khZ vkbZ0vkj0 LisDVªk dks )h ijek.kqd ,oa cgqijek.kqd v.kqvksa dks H2O, CO2 o 

C2H2 ds lkis{k le>k;sA  
Explain Rotation-vibration, IR-spectra of Ditomic and polyatemic molecules with 
reference to H2O, CO2 and C2H2. 

 

13. dsfedy f'k¶V ij laf{kIr fVIi.kh dhft;s 

Write a note on chemical shift.  
 

14. v.kqvksa dk f[kpko ,oa >qdko dEiu D;k gS\ 

What is stretching and bending vibrations of molecule?  

 

15. ijkcSxuh LisDVªksLdksih esa ØkseksQksu rFkk vkDlksØkse dks ifjHkkf"kr dhft;sA 

Define the terms chromophone and auxochrome, in UV spectroscopy.  

 

16. bysDVªkfud Vªafl'ku ij laf{kIr fVIi.kh dhft;sA 
Write a note on electronic transition.  
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1- lglacU/k dks crkb;sA lglacU/k fdrus izdkj dk gksrk gSA lglacU/k ds dksfV ds xq.kkad dh 

lhek dks Hkh le>kb;sA  

Define correlation. What are the types of correlation. Also discuss the limits of the 

coefficient of rank of correlation. 

2- nh?kZòUr ds ekud lehdj.k dh LFkkiuk dhft,A  

        Derive standered equation of Ellipse. 

3- Qyu f(x) = [x] ds ifjlj dh O;k[;k dhft, ,oa f(x) dk xzkQ [khafp,A tgk¡ [x] egUre 
iw.kkZd Qyu gSA  

Discuss range of function f(x)= [x] and draw the graph of f(x), where [x] is the greatest 

integer function. 

4- fn;ss x;s vkdM+ksa ls Variance Kkr djks\ 

Calculate variance from following data? 

CI 0-10 10-20 20-30 30-40 40-50 

  f     5       8       12       7       2 

 

5- ;fn /kukRed integer ds Sum rFkk Square dk eku 30 gS rks og dk eku Kkr djsaA  

If the sum of a position integer and its square is 30. Then find the integer? 

6- ¼v½ fn;s x;s iz'u ds e/; dk dks.k Kkr djsaA 

     2y+x=7 rFkk 3y=2x+5 

      (a) Find the angle between 2y+x=7 and 3y=2x+5 



¼c½ Kkr djks  
 

          
         

               Obtain  
 

          
    

7- fn;s x;s  function ds fy;s Euler’s izes; ns[ksaA  

                   
 

 
  

Verity Euler’s theorem for the function. 

                   
 

 
  

8-  lHkh dsUnzh; izd̀fr dh ekiksa dks crk;saA rFkk blds iz;ksx] xq.k] nks"kksa dks crk;saA 

  Define measures of Central tendency and its applications, merits demerits  also.  
 

9- ekuk fd a, b, c, d pkj /kukRed la[;k;sa gSaA fn[kk;sa fd 
Let a, b, c, d be four +ve real numbers show that, 

 

 
       

 
                    

 

 

 

 

 [k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 

vf/kdre vad% 12 

Maximum Marks: 12 

uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

Note: Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. eku Kkr dhft, 

 

  

               Evaluate  

 

2. dsUnzh; ekiu izòfÙk dh O;k[;k dhft,A  

               Explain measure of central tendency. 

 

3. fn[kkb, fd   

             Show that  

 

4. DyLVj lSEifyx dh O;k[;k dhft,A  

                Explain cluster sampling. 

dnSineXlog
π
o 

dnSineXlog
π
o 

  0bbaab 

  0bbaab 



 

5.  fn;s x;s vkdM+ksa x1x2x3-----------------xn ds fy, fn[kk;s fd tgk¡       dk ek/; gSA  

  For the data X1X2X3…………………..Xn. where is        mean. 

 

6.   ;fn          
 

 
  rks ckbuksfe;y fMLVªhC;w’ku dk mean rFkk variance Kkr   

         djksA 

   if           
 

 
  the find the mean and variance of binominal distribution.   

7.   laf{kIr uksV fyf[k,& 

¼1½ ifjdYiuk ,oa blds izdkj    

              Hypothesis and its type. 

 

¼2½ ysoy vkWQ flXuhfQdsUl 

                Level of Significance. 

 

¼3½ Error ds izdkj fyf[k,A  

                Types of error.  

 

8. ;fn np = 12 ,oa npq = 8] rks Kkr djsa n= ?, p =?, q= ?. 

If np = 12 and npq = 8] then find the value of  n= ?, p =?, q= ?. 
 

9. Kkr djsa 
 

  
              

Calculte 
 

  
              

 

10. Kkr djsa                    
 

 
 

Calculte                    
 

 
 

 

11. x.kuk djsaA    +4    

Evaluate     +4    
 

12.  eku Kkr djsa&    4   3    

  Find    4   3     
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Long Answer Questions. 

 

uksV %  fdUgha rhu iz'uksa ds mRrj 800 ls 1000 'kCnksa esa fy[ksaA 

 Note:  Attempt any three Questions. Each question should be answered in 800 to 1000 
Words.  

vf/kdre vad% 18 

Maximum Marks: 18 

1. U;wfDy;ksQkby ,oa bysDVªksQkby dks SN1 and SN2 vfHkfØ;kvksa ds lkFk le>k;saA 

Describe Nucleophiles and Electrophiles with SN1 and SN2 reactions? 

 

2. izFkLFkkRed izHkko dks gSesV lw= }kjk le>k;saA 

Explain Substituent effect with Hammett Equation? 
 

3. ,sjkseSfVd bysDVªksfQfyd izLFkkRed fØ;kfof/k dks lYQksus'ku] ,ydkbys'ku ,oa ,lhys'ku }kjk 

le>k;saA 

Explain Mechanism of Aromatic Electrophilic Substitution with respect to, Sulphonation, 

Alkylation and Acylation? 
 

4. foafVax] ,YMksy ,oa dsfutkjks vfHkfØ;k dks le>k;saA 

Explain witting, Aldol and Cannizyaro reactions.  

 

5. dkcksZfuy inkFkksZ dh izd̀fr ,oa ty] ,Ydksgy vkfn ls vfHkfØ;k dks le>k;saA  

Explain nature and reactivity of carbonyl compounds with water, alcohol, etc. 

 

6. MkbZYl&,YMj ,oa vkstksuksfyfll dh fØ;kfof/k dks crk;saA  

Explain the reaction mechanism of Dials Alder reaction and Ozonolysis. 

 

7. dkUtwxsVsM ikWfybZUl ds v.kq d{kd fl)kUr dks crk;saA  
Explain the molecular orbital theory of conjugated polyenes. 

 

8. dkZfcu dh fØ;kfof/k lajpuk ,oa mRifRr dks crk;saA  
Explain generation, structure and reaction mechanism of carbenes 

 

9. izdk’kh; ,oa rkih; vfHkfØ;kvksa dks fofHkUu mnkgj.kksa }kjk crk;saA  
Differentiate the Photochemical and thermo chemical reactions with examples  



[k.M & c 

Section - B  

y?kq mRrjh; iz'u 

Short Answer Questions. 
vf/kdre vad% 12 

Maximum Marks: 12 
     uksV % fdUgha pkj iz'uksa ds mRrj 200 ls 300 'kCnksa esa fy[ksaA  

     Note:     Write any four questions. Answer should be given in 200 to 300 Words. 

 

1. ,sjkseSfVd bysDVªksfQfyd izLFkkRed fØ;kfof/k ,oa fu#i.k dh O;k[;k djsaA 

Describe Orientation and Reactivity in Aromatic Electrophilic Substitution?  
 

2. ,YkMkWYk ,oa dSfutkjks vfHkfØ;kvksa ds vfHkfØ;k vuqiz;ksx dks crk;saA 

Reactions Related to Aldol Condensation and Cannizzaro Reactions? 
 

3. dkWjfcUl ,oa csUtkbu dh vfHkfØ;kvksa] lajpuk ,oa fLFkjrk dh O;k[;k djsaA 

Explain structure, stability and reactions of Carbenes and Benzynes? 
 

4. Lora= d.kksa ds izFkLFkkRed vfHkfØ;k] la;qDrhdj.k vfHkfØ;k ,oa iquZjpukRed vfHkfØ;k dks 

le>k;saA  
Explain Free Radical Substitution Reactions, Addition Reactions and Rearrangements ? 
 

5. FkeksZMk;ufed ,oa dk;usfVd dUVªksy mRikn dks le>k;saA 

Explain thermodynamic and kinetic controlled products?  
 

6. vkDlhdj.k ,oa vipu vfHkfØ;k mnkgj.k lfgr le>k;saA 
Explain oxidation and reduction reactions with examples?  
 

7. E1 ,oa E2 ,fyfeus’ku vfHkfØ;k dks le>k;saA 
Explain E1 and E2, elimination reaction.  
 

8. isuflfyu ,oa ,sfLizu ij laf{kIr fVIi.kh fyf[k,A 

Write a note on penicillin and Aspirin. 
 

9. QksVkslsalflys’ku ij laf{kIr fVIi.kh fyf[k,A  
Write the note on photosensitization. 
 

10. eSdsfuTe ds vkblksVkWfid v/;;u ds ckjs esa crk;saA  
What is mechanism of isotopic study. 
 

11. vkS"kf/k;ksa ds izdkjksa dh O;k[;k mnkgj.k lfgr dhft,A  
Explain the types of Drugs with example. 
 

12. MkbZ ,oa ,stksUMkbZ dk oxhZdj.k djsaA  
Classification of Dyes, Azo-dyes and Drugs 

 


