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Section-A         6*3=18 

Q1. Define Oxidation and Reduction with reference to Electrochemical Series and  

       it's application. 

bysDVªksdsfedy J`a[kyk ds lanHkZ esa v‚Dlhdj.k vkSj deh dks ifjHkkf"kr djsa vkSj blds 

ç;ksx 

Q2. Define energy of orbit with the help of Bohr Atomic Model. 

cksj ijek.kq e‚My dh lgk;rk ls d{kk dh ÅtkZ dks ifjHkkf"kr dhft,A 

Q3. Describe ionic bonding with reference to radius ratio rule and Lattice enthalpy 

by the Born Haber cycle. 

cksuZ gScj pØ }kjk f=T;k vuqikr fu;e vkSj tkyh ,UFkSYih ds lanHkZ esa vk;fud ca/ku dk 

o.kZu djsaA 

Section-B         3*4=12 

 

Q4. Define structure of H2O,  NH3 and CO2 with the help of Valence-Shell 

Electron Pair Repulsion (VSEPR) model. 

oSysal&'ksy bysDVª‚u tksM+h çfrd"kZ.k ¼ VSEPR½ e‚My dh lgk;rk ls H2O,  NH3 vkSj CO2 dh 

lajpuk dks ifjHkkf"kr djsaA 

Q5. Explain Electron affinity, Ionisation potential, Electro negativity of elements 

and their periodic trends.  

bysDVª‚u ca/kqrk] vk;uhdj.k {kerk] rRoksa dh fo|qr udkjkRedrk vkSj mudh vkofr ço`fÙk;ksa 

dh O;k[;k djsaA 

Q6. Define s-block elements according to electronic structure. 

bysDVª‚fud lajpuk ds vuqlkj ,l&Cy‚d rRoksa dks ifjHkkf"kr djsaA 

Q7.Properties and structure of Diborane,  Borazine and Hydrazine. 

fMcksjsu] cksjkftu vkSj gkbMªkftu ds xq.k vkSj lajpukA 
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Q1. What do you understand by term hybridization? Explain and illustrate sp, sp
2
 and sp

3
 

hybridization with suitable organic compound examples. 

ladj.k in ls vki D;k le>rs gSa \ mi;qä dkcZfud ;kSfxd mnkgj.kksa ds lkFk sp, sp
2
 vkSj sp

3 
ladj.k dh 

O;k[;k vkSj o.kZu djsaA 

Q2. Write a short note on the following: 

i) Inductive Effect ii) Resonance Effect 

iii) Steric Effects  iv)        Hyper conjugation 

fuEufyf[kr ij ,d laf{kIr fVIi.kh fyf[k,% 

i½ vkxeukRed çHkko ii½ vuqukn çHkko 

iii½ LVsfjd çHkko iv½ gkbij la;qXeu 

Q3. Explain any 3 of the following terms with example- 

(a) Enantiomer                   (b) Diastereomer  

(c) Racemic mixture                               (e) Optical activity.        

(f) Chiral molecule                                   (g) Stereogenic center        

fuEufyf[kr esa ls fdUgha 3 'kCnksa dks mnkgj.k lfgr le>kb,&  

¼,½ ,uSUVhvksej ¼ch½ Mk;LVsfj;ksej 

¼lh½ jslfed feJ.k ¼bZ½ v‚fIVdy xfrfof/kA 

¼,Q½ fpjy v.kq ¼th½ LVhfj;kstsfud dsaæ  

Section-B         3*4=12 

Q4. Give the basic concept of carbocation, carbanionion and free radicals and their stability of 

1
o
,2

o
, and 3

o
 carbons. 

dkcksZds'ku] dkcZfu;u vkSj eqä d.kksa dh ewy vo/kkj.kk vkSj 1
o
,2

o
, vkSj 3

o
 dkcZu dh mudh fLFkjrk nsaA 

Q5. Saytzeff and Hofmann Rules of elimination. 

lSVtsQ vkSj g‚QeSu mUewyu ds fu;eA 

Q6. Role of σ and π complexes in aromatic electrophilic substitution. 

lqxaf/kr bysDVªksfQfyd çfrLFkkiu esa σ vkSj π ;kSfxd dh HkwfedkA 

Q7. Reactivity of alkyl halides and allyl halides with examples. 

mnkgj.k lfgr ,sfYdy gSykbMksa vkSj ,fyy gSykbMksa dh vfHkfØ;k'khyrkA 
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Q1. Write a note on liquid crystals and explain the term viscosity of a liquid? 

æo fØLVy ij ,d fVIi.kh fyf[k, rFkk fdlh æo dh ';kurk 'kCn dh O;k[;k dhft, 

Q2. Derive an equation relating Cp and Cv? 

Cp vkSj Cv  ls lacaf/kr ,d lehdj.k O;qRiUu dhft, 

 

Q3. Discuss following method of determination of order of reaction. 

(i) Isolation method   (ii) Half life method 
çfrfØ;k ds Øe ds fu/kkZj.k dh fuEufyf[kr fof/k ij ppkZ djsaA 

1- vyxko fof/k    2- vk/kk thou fof/k 

 

Section-B         3*4=12 

 

Q4. Explain  Arrhenius Theory of Electrolytic Dissociation? 

bysDVªksykbfVd i`FkDdj.k ds vjgsfu;l fl)kar dh O;k[;k djsa\ 

Q5. What is Bragg’s equation? 

czSx dk lehdj.k D;k gS\ 

Q6. Explain the terms anisotropy and isotropy? 

vfulksVª‚ih vkSj vkblksVª‚ih 'kCnksa dh O;k[;k djsa\ 

Q7. Explain how heat of reaction is related to exothermic and endothermic reactions. 

crk,a fd çfrfØ;k dh xehZ ,DtksfFkfeZd vkSj ,aMksFkfeZd çfrfØ;kvksa ls dSls lacaf/kr gSA 
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Q1. Which set of compounds have C2v point group 
(A) H2O; SF4; PF4Cl     (B) SF6; BF3; C6H6 
(C) H2O; NH3; PCl5   (D) SF4; H2O2; CH4 

Q1. ;kSfxdksa ds fdl lsV esa C2v fcanq lewg gS  
(A) H2O; SF4; PF4Cl     (B) SF6; BF3; C6H6 
(C) H2O; NH3; PCl5   (D) SF4; H2O2; CH4 

Q2. Which of the following is paramagnetic and why? 

(a) [Fe(CN)6]4-   (b) [Ni(CO)4]  

 (c)  [Ni(CN)4]2-  (d) [CoF6]3- 

Q2. fuEufyf[kr esa ls dkSu vuqpqEcdh; gS vkSj D;ksa\ 

(a) [Fe(CN)6]4-   (b) [Ni(CO)4]  
 (c)  [Ni(CN)4]2-  (d) [CoF6]3- 

Q3. Draw the structure of XeF2, XeF4, XeF6, XeO3 and XeO4? 

Q3. XeF2, XeF4, XeF6, XeO3 and XeO4 dh lajpuk Mªk djsa 

 

Section-B         3*4=12 

 

Q4. Applications of HSAB principle with example? 

Q4. mnkgj.k ds lkFk HSAB fl)kar ds vuqç;ksx\ 

Q5. Give IUPAC name of the complex [Cr(NH3)5(H2O)](NO3)3.  

Q5. [Cr(NH3)5(H2O)](NO3)3. ; kSfxd dk IUPAC uke nsa 

Q6. Explain Lanthanoid   Contraction? 

Q6 ySaFksu‚bM ladqpu ds ckjs esa crk,a\ 

Q7. How much He and Ar present in earth’s atmosphere and their uses  

Q7. He vkSj Ar i`Foh ds ok;qeaMy esa fdruk mifLFkr gSa\ vkSj muds mi;ksxksa 
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Q1. Calculate λmax for the compound A and B 

;kSfxd , vkSj ch ds fy, λmax dh x.kuk djsa 

 

A B  
Q2. Discuss the structural features which may cause a bathochrornic or a hypsochrornic 

effect in an organic compound. 

lajpukRed fo'ks"krkvksa dh ppkZ djsa tks fdlh dkcZfud ;kSfxd esa ckFkksØksfuZd ;k 

gkbiksØksfud çHkko iSnk djrh gSaA 

Q3. Write CH3MgCl reaction with C2H5OH and CH3COOC2H5. 

C2H5OH और CH3COOC2H5 के साथ CH3MgCl प्रतिक्रिया लिखें 
C2H5OH vkSj CH3COOC2H5 ds lkFk CH3MgCl çfrfØ;k fy[ksa 

 

Section-B         3*4=12 

 

Q4. Describe with mechanism the preparation of ethers by dehydration of alcohols? 

,sYdksg‚y ds futZyhdj.k }kjk bZFkj cukus dh fØ;kfof/k lfgr o.kZu dhft,A 

Q5. How Soap if prepared from Glycerol? 
fXylj‚y ls lkcqu rS;kj fd;k tk, rks dSls\ 

Q6. Using IR spectroscopy, how will you distinguish, Intermolecular and intramolecular 

hydrogen bonding  

IR LisDVªksLdksih dk mi;ksx djds] vki varj&vk.kfod vkSj baVªkeksY;qyj gkbMªkstu 

c‚fUMax esa dSls varj djsaxs\ 

Q7. What is Esterification? Discuss its mechanism. 

,LVjhfQds'ku D;k gS\ bldh fØ;kfof/k dh foospuk dhft,A 
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Question 1-   Define phases of Water, critical point in phase diagram and  

   eutectic point. 

ç'u -1  ikuh ds pj.kksa dks ifjHkkf"kr djsa] pj.k vkjs[k esa egRoiw.kZ fcanq vkSj 

   xyuØkafrd fcanqA 

Question 2-   Define Thermodynamic Derivation of Law of Mass Action? 

ç'u -2 ekl ,D'ku ds dkuwu ds FkeksZMk;ukfed O;qRifÙk dks ifjHkkf"kr djsa\ 

Question 3-  Types of Electrochemical cell with example of Reversible cell  and   

Irreversible cell? 

ç'u -3  çfrorhZ lsy ds mnkgj.k ds lkFk bysDVªksdsfedy lsy ds çdkj vkSj 

vifjorZuh; lsy\ 

 

Section-B         3*4=12 

Question 4- How do we define anode and cathode? What sign - positive or 

negative - would you assign to anode and cathode in (a) a galvanic 

cell (b) an electrolytic cell? 

ç'u -4 ge ,uksM vkSj dSFkksM dks dSls ifjHkkf"kr djrs gSa\ D;k ladsr & 

ldkjkRed ;k udkjkRed & D;k vki ¼,½ ,d xSYosfud lsy ¼ch½ ,d 

bysDVªksykbfVd lsy esa ,uksM vkSj dSFkksM dks vlkbu djsaxs\ 

Question 5- Calculate the equilibrium constant at 298 K for the cell reaction 

taking place in the cell, 

Al(s)|Al
+3

 (c1)|| Cu
+2

 (c2)|Cu(s) 

ç'u -5 lsy esa gksus okyh lsy çfrfØ;k ds fy, 298 K ij larqyu fLFkjkad dh 

x.kuk djsa] 

Al(s)|Al
+3

 (c1)|| Cu
+2

 (c2)|Cu(s) 

Question 6- Define mechanism of corrosion with example? 

ç'u -6  la{kkj.k dh fØ;kfof/k dks mnkgj.k lfgr ifjHkkf"kr djsa\ 

Question 7- Define how to measurement of pH, Using pH Meter? 

ç'u -7 ifjHkkf"kr djsa fd ih,p ehVj dk mi;ksx djds ih,p dh eki dSls djsa\ 
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Question 1-  In a complex ion [FeF6]
3-

 determine the oxidation number of Fe, list  

the number of unpaired electrons and label whether the complex is 

paramagnetic or diamagnetic? 

ç'u -1 ,d lfEeJ vk;u [FeF6]
3-

 esa Fe dh v‚Dlhdj.k la[;k fu/kkZfjr djsa] 

v;qfXer bysDVª‚uksa dh la[;k lwphc) djsa vkSj yscy djsa fd ifjlj 

vuqpqacdh; gS ;k çfrpqacdh;\ 

Question 2-  Discuss the utility of Orgel Diagrams? What are their limitations? 

ç'u -2 v‚xsZy Mk;xzke dh mi;ksfxrk ij ppkZ djsa\ mudh lhek,¡ D;k gSa\ 
Question 3-  Consider the 18 electron rule as a guide and determine the value of n in  

the following complexes. 
(a)Na2Fe(CO)n        (b) W(η3-C5H5)(CO)n  (c) Cr(η3- C5H5)(CO)n(CH3)   

ç'u -3  18 bysDVª‚u fu;e ij fopkj djsa vkSj fuEufyf[kr  

esa n dk eku fu/kkZfjr djsaA 

(a)Na2Fe(CO)n  (b) W(η
3
-C5H5)(CO)n (c) Cr(η

3
- C5H5)(CO)n(CH3) 

Section-B         3*4=12 

Question 4-  Write note on Charge transfer spectra? 
ç'u -4  pktZ VªkalQj LisDVªk ij uksV fy[ksa\ 

Question 5-  Describe nephelauxetic series? 

ç'u -5  usQsy‚DlsfVd J`a[kyk dk o.kZu djsa\ 

Question 6-  V(CO)6 readily reacts with Na to give Na[V(CO)6]. Why? 

ç'u -6  V(CO)6 ds lkFk rqjar çfrfØ;k djds Na[V(CO)6].] nsrk gSA D;ksa\ 

Question 7- Discuss the structure of Borazine. 

ç'u -7  cksjkftu dh lajpuk dh foospuk dhft,A 
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Question 1- A organic compound with molecular formula C14H19N give the  

   following spectral data: 

UV :    (i) 222 nm εmax 20,400 

  (ii) 210 nm εmax 20,000 

IR : 3022 (m), 1600 (m), 1510 (m), 1680 (w), 750 and 

695 cm-1(m) 

NMR : (i) singlet 7.15 τ (3H), (ii) singlet 8.5 τ (3H),  

(iii) complicated 8.0 τ (4H), (iv) complicated 8.35 τ (4H), multiplet;  

3.45 τ (3H) and multiplet 2.95 τ (2H) 

Determine the structural formula of the compound. 

ç'u -1  vk.kfod lw= ds lkFk ,d dkcZfud ;kSfxd  C14H19N fuEufyf[kr 

o.kZØeh; MsVk nsrk gS% 

;woh%   (i) 222 nm εmax 20,400 

    (ii) 210 nm εmax 20,000 

vkbZvkj%  3022 (m), 1600 (m), 1510 (m), 1680 (w), 750 and 

695 cm-1(m) 

,u,evkj%  (i) singlet 7.15 τ (3H), (ii) singlet 8.5 τ (3H), (iii) 

complicated 8.0 τ (4H), (iv) complicated 8.35 τ 

(4H), multiplet; 3.45 τ (3H) and multiplet 2.95 τ 

(2H) 
;kSfxd ds lajpukRed lw= dk fu/kkZj.k djsaA 

Question 2-  What are organ- metallic compounds? Give the preparation and  

properties of organo-lithium Compounds? 
ç'u 2&  v‚xsZuks &/kkrq ;kSfxd D;k gSa\ v‚xsZuks&fyfFk;e ;kSfxdksa dh rS;kjh vkSj xq.k 

crk,a\ 

Question 3-  Chemical properties of amino acids? Use of Amino acids in  

Electrophoresis 
ç'u 3&  vehuks ,flM ds jklk;fud xq.k\ oS|qrd.klapyu esa vehuks ,flM dk 

mi;ksx\ 

Section-B         3*4=12 

Question 4-  Define Nitrogenous Bases? 
ç'u 4&  ukbVªkstuh {kkj dh ifjHkk"kk nhft,\ 

Question 5-  Give brief on Classification of Carbohydrates? 
ç'u 5&  dkcksZgkbMªsV ds oxhZdj.k ds ckjs esa la{ksi esa crk,a\ 

Question 6-  Define Erythro and Threo Diastereomers? 
ç'u 6&  ,fjFkzks vkSj fFkz;ks Mk;LVsjkselZ dks ifjHkkf"kr djsa\ 

Question 7- Oxidation states of sulfur organic compounds? 
ç'u 7&  lYQj dkcZfud ;kSfxdksa ds v‚Dlhdj.k crk,a \  
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Question 1-  Explain Born-Oppenheimer approximation and heat capacity of solids. 
ç'u 1&  cksuZ&vksisugkbej lfUudVu vkSj Bkslksa dh Å"ek {kerk dks le>kb,A 

Question 2-  Define Maxwell-Boltzmann distribution law for the distribution of 

molecular energies. 

ç'u 2&  vkf.od ÅtkZ ds forj.k ds fy, eSDlosy&cksYV~teSu forj.k fu;e dks 

ifjHkkf"kr djsa A 

Question 3- Define Why CO2 is both IR and Raman active? 

ç'u 3& ifjHkkf"kr djsa fd CO2 IR vkSj jeu nksuksa lfØ; D;ksa gS\ 

 

Section-B         3*4=12 

 

Question 4- Out of H2, O2, N2, HCl, CO, NO2, CO2, H2O and CH4 which will 

give a pure vibrational spectrum? 

ç'u 4& fuEufyf[kr H2, O2, N2, HCl, CO, NO2, CO2, H2O vkSj CH4 tks ,d 

'kq) daiu LisDVªe nsxk\ 

Question 5- Define Thermodynamic Quantities for Partition Function? 
ç'u 5& foHkktu lekjksg ds fy, FkeksZMk;ukfed ek=k dks ifjHkkf"kr djsa\ 

Question 6- Define types of nuclear reactions (n, p, α, β and γ). 

ç'u 6& ijek.kq çfrfØ;kvksa ds çdkj ¼ n, p, α, β  vkSj ½ dks ifjHkkf"kr djsaA 

Question 7- Define Mechanism of nuclear fission 
ç'u 7& ijek.kq fo[kaMu ds ra= dks ifjHkkf"kr djsa A 

 


