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E–3565 

B. Sc. (Part I) EXAMINATION, 2021 

(New Course) 

CHEMISTRY 

Paper First 

(Inorganic Chemistry) 

Time : Three Hours ]  [ Maximum Marks : 33 

uksV % lHkh ik¡p iz’uksa d¢ mŸkj nhft,A izR;sd bdkbZ ls ,d iz’u djuk 

vfuok;Z gSA ,d iz’u ds lHkh Hkkxksa ds mŸkj ,d LFkku ij 

fyf[k,A mŸkj la{ksi esa rFkk lVhd gks aA izR;sd iz’u ds lEeq[k 

vad n’kkZ;s x;s gSaA  

 Attempt all the five questions. One question from each 

Unit is compulsory. All parts of a question should answer 

at one place only. Be precise and to the point in your 

answer. Marks are shown against each question.  
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bdkbZ&1 

(UNIT—1) 

1- ¼v½ ladsr 
2
 dk D;k vFkZ gS \ dc ge 

2
 ds cnys *  in 

dk mi;ksx djrs gSa \     1
2

1    

What does the symbol 2  stand for ? When do we use 

*  instead of 2  ? 

¼c½ ikmyh ds vitoZu fl)kUr ls vki fuEufyf[kr dks dSls fl) 

djsaxs \  2 

Using Pauli’s exclusion principle, how will you prove 

that ? 

(i) ,d d{kd esa nks ls vf/kd bysDVªkWu ugha gks ldrsA  

An orbital cannot have more than two electrons.  

(ii) pkSFks eq[; d{kd esa 32 bysDVªkWu gksrs gSaA  

The fourth shell will contain 32 electrons.  

¼l½ izHkkoh ukfHkdh; vkos’k rFkk vkoj.kh izHkko ls vki D;k le>rs 

gSa \ ;s rRoksa ds ijek.oh; xq.kksa dks fdl izdkj izHkkfor djrs 

gSa \   1
2

1   

What do you mean by effective nuclear charge and 

screening effect ? How do these affect the atomic 

properties of elements ?  
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¼n½ v.kqvksa ds ca/k dks.k fdl izdkj electronegativity ls izHkkfor 

gksrs gSa \ 3NH  vkSj 3NF  rFkk 2H O  vkSj 2OF  dk 

mnkgj.k nsdj le>kb;sA  2  

How are bond angles of molecules affected by 

electronegativity ? Explain taking example of 3NH  

and 3NF  and 2H O  and 2OF .  

vFkok 

(Or) 

¼v½ D;k ;g laHko gS fd Nucleus ds pkjksa rjQ electron ds 

fuf’pr iFk dks ifjHkkf”kr fd;k tk ldrk gS \ vius mŸkj dh 

iqf”V ds fy,A bl ij vk/kkfjr fl)kUr dks le>kb,A  1
2

1  

Is it possible to define the exact path of electron around 

nucleus ? Explain the principle which prove your 

answer.  

¼c½ le>kb;s fd electron dk dks.kh; laosx Dok.Vhdr̀ gksrk gSA 

1
2

1   

Explain that angular momentum of an electron is 

quantised.  
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¼l½ A, B rFkk C rhu rRo gSaA B ,d mRd̀”V xSl gS] ysfdu He 

ugha gS] bl lwpuk ls fuEufyf[kr Vscy dks iw.kZ dhft, % 1
2

2   

rRo 

ijek.kq 

Øekad 

la;ksth d{k esa 

bysDVªkWu dh la[;k 

rRo dk 

lewg 

A Z – 1 ................. ................. 

B Z ................. ................. 

C Z + 1 ................. ................. 

bl lwpuk ls fuEufyf[kr dh O;k[;k dhft, % 

(i) rRo A dh bysDVªkWu ca/kqrk C ls vf/kd gSA  

(ii) rRo C dh vk;uu ÅtkZ dk eku A ls vf/kd gSA  

A, B and C are three elements. B is an inert gas but not 

He. With this information complete the following 

table : 

Element 
Atomic 

No. 

No. of 

electrons in 

valency 

shell 

Group to 

which element 

belongs 

A Z – 1 ................. ................. 

B Z ................. ................. 

C Z + 1 ................. ................. 
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Also explain the following : 

(i) Electron affinity of element A is more than that 

of C. 

(ii) Ionisation energy of element C is more than that 

of A. 

¼n½ laØe.k rRoksa dh ijekf.od f=T;kvksa ds ekuksa esa cgqr de 

vUrj gksrk gSA le>kb;s D;ksa \ 1
2

1  

There is small difference amongst the atomic radii of 

transitional elements. Explain why ?  

bdkbZ&2 

(UNIT—2) 

2- ¼v½ f=T;k vuqikr fu;e D;k gS \ ;fn /kuk;u dh f=T;k 0.95 Å 

rFkk _.kk;u dh f=T;k 1.81 Å gks] rks vk;fud fØLVy ds 

lhekUr f=T;k vuqikr dh x.kuk dhft, rFkk leUo; la[;k 

crkb,A       2 

What is radius ratio rule ? If radius of cation is 0.95 Å 

and those of anion is 1.81 Å, then calculate the limiting 

radius ratio of ionic crystal and also predict the 

coordination number.  

¼c½ /kkrq vkf/kD; nks”k ls mRiUu v/kZpkydrk rFkk F-dsUnz dh 

O;k[;k dhft,A 1
2

1   

Explain the semiconductivity and F-centre produced by 

metal excess defect.  
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¼l½ ßfdlh inkFkZ dh foys;rk tkyd ÅtkZ rFkk foyk;du ÅtkZ 

ij fuHkZj djrh gS] fdUrq nksuksa izHkko foijhr fn’kk esa dk;Z 

djrs gSa tcfd nksuksa ÅtkZ;sa vk;fud vkdkjksa ds O;qRØekuqikrh 

gksrh gaSAÞ bl dFku dh foospuk dhft,A  2 

“The solubility of a solid depends upon lattice energy 

and solvation energy, but the two effects act in 

opposite direction, while the two energies are inversely 

proportional to the ionic size.” Discuss this statement.  

¼n½ /kkrqvksa ds vk;fud foHko ls muds vkWDlkbMksa dh vEyh; ,oa 

{kkjh; izd`fr dk Kku dSls izkIr gksxk \ 1
2

1   

How will you get knowledge of acidic and alkaline 

nature of oxides of metals from their ionic potential 

values ?  

vFkok 

(Or) 

¼v½ fuEufyf[kr ds dkj.k nhft, % 2 

Give reasons of the following : 

(i) vf/kd vkosf’kr /kuk;u rFkk _.kk;u ls cus ;kSfxd ty 

esa vfoys; gSaA  

The ionic compounds having highly charged 

cations and anions are insoluble in water.  

(ii) AgCl jax esa lQsn gS] fdUrq AgI ihys jax dk gksrk gSA  

AgCl is white, while AgI yellow in colour.  



 [ 7 ] E–3565 

 P. T. O. 

¼c½ vfrO;kiu iêh rFkk #dkoV iêh esa D;k vUrj gS \ 1
2

1   

What is the difference between overlapping zone and 

forbidden zone ? 

¼l½ _.kk;u ds cM+s xksyksa ds ladqpu ls cuus okys fNnzksa dh  

O;k[;k fp= lfgr dhft,A 2 

Discuss with giving diagrams of formation of holes 

during the packing of large spheres of anions.  

¼n½ 
+Na Cl  ds ,d eksy fØLVyksa dh tkyd ÅtkZ dh x.kuk 

dhft,A   1
2

1   

Calculate the lattice energy for 1 mole crystal of 

+Na Cl .  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ lgla;kstd ca/k ds fuekZ.k esa ijek.kqvksa ds la;ksx ds nkSjku 

fLFkfrt ÅtkZ esa gksus okys ifjorZuksa dks fp= lfgr le>kb,A   

       2 

Illustrate and explain the variation of potential energies 

during the combination of atoms in the formation of 

covalent bond.  
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¼c½ ladfjr d{kd] ‘kq) ijek.oh; d{kd dh rqyuk esa vf/kd 

LFkk;h ca/k cukrs gSaA D;ksa \ 3NO  vk;u dk mnkgj.k nsdj 

le>kb,A  1
2

1   

Hybrid orbitals form more stable bonds than pure 

atomic orbitals. Why ? Explain by taking example of 

3NO ion.  

¼l½ ijek.oh; d{kdksa ds izHkkoh vfrO;kiu@la;ksx dh fofHkUu ‘krks± 

dks mnkgj.k lfgr le>kb;sA 2 

Explain the different conditions of effective 

combination or overlapping of atomic orbitals with 

example.  

¼n½ 3C–2e ca/k D;k gS \ Mkbcksjsu dh lajpuk ds vk/kkj ij 

le>kb;sA  1
2

1   

What is 3C–2e bond ? Explain on the basis of structure 

of diborane.  

vFkok 

(Or) 

¼v½ v.kqvksa dh vkd`fr ij ,dy ;qXe ds izHkko dks 3 2NH ,H O  

rFkk HF dk mnkgj.k nsdj le>kb,A  2 

Discuss the effect of lone pair in determining the shape 

of molecule giving example of 3 2NH ,H O  and HF.  
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¼c½ CO rFkk 2N  v.kqvksa ds vkf.od d{kd fp= esa D;k vUrj  

gS \   2 

What is the difference between molecular orbital 

diagram of CO and 2N  ?  

¼l½ vkca/k ÅtkZ rFkk ca/k fo;kstu ÅtkZ D;k gSa \ bl lEcU/k esa D 

vkSj E ds eku dk D;k egRo gS \ 1
2

1   

What are bond energy and bond dissociation energy ? 

What are the importance of value of D and E in this 

regard ?  

¼n½ ßf=Hkqth; f}fijkfeMh; lajpuk esa ik¡pkas ladfjr d{kd leku 

ugha gksrs gSaAÞ 5PCl  dk mnkgj.k ysdj bl dFku dh foospuk 

dhft,A   1
2

1   

“Five hybrid orbitals of trigonal bipyramidal structure 

are not same.” Discuss the statement by taking 

example of 5PCl . 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ {kkj /kkrqvksa ds gkbMªkbM~l ds izeq[k y{k.k D;k gSa \ 4LiAlH  

dh dkcZfud jlk;u esa D;k Hkwfedk gksrh gS \ 2 

What are the salient features of hybrides of alkali 

metals ? What is the role of 4LiAlH  in organic 

chemistry ? 
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¼c½ 
2+Ca  rFkk 

2+Mg  vk;u dk tSfod ra= esa D;k dk;Z gS \ 

foospuk dhft,A  2 

What are the functions of 2+Ca  ion and 2+Mg  ion is 

biosystem ? Discuss.  

¼l½ fuEufyf[kr ds dkj.k nhft, % 2 

Give reason of the following : 

(i) ukbVªkstu ,oa fcLeFk is.VkgSykbM ugha cukrsA  

Nitrogen and bismuth do not form pentahalide.  

(ii) 7IF  curk gS] ysfdu 7ClF ughaA   

7IF  is formed but not 7ClF .  

vFkok 

(Or) 

¼v½ vk;ksMhu ty esa v?kqyu’khy gS] ysfdu KI dh mifLFkfr esa og 

‘kh?kzrk ls ?kqy tkrh gSA le>kb;s D;ksa \ 2 

Iodine is sparingly soluble in water but in the presence 

of KI it dissolves readily. Explain why ?  

¼c½ ukbVªkstu ifjokj ds rRoksa ds gkbMªkbMksa dh vipk;d] {kkjh; 

rFkk ladqyu izdf̀r dks le>kb;sA  2 

Explain the reducing property, basic character and 

complexation tendency of hydrides of elements of 

nitrogen family.  
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¼l½ s-CykWd rRoksa ds vYdkby ,oa vjk;Yl ij fVIi.kh fyf[k,A 2 

Write notes on alkyls and aryls of s-block elements.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ fuEufyf[kr ds dkj.k Li”V dhft, % 2 

Clarify reasons for the following : 

(i) mRd̀”V xSlksa ds izFke vk;uu foHko mPp gksrs gSaA  

The first ionisation potentials of nobel gases are 

very high.  

(ii) vfØ; xSlsa ,dijek.oh; gksrh gSaA  

Inert gases are monoatomic.  

¼c½ 4XeOF  v.kq ds ladj.k dk izdkj crkrs gq, lajpuk dh 

vkdf̀r cukb;sA  2 

Draw structure of shape of 4XeOF  molecule giving 

types of hybridisation.  

¼l½ xq.kkRed fo’ys”k.k esa f}rh; lewg ds {kkjdh; ewydksa ds 

iF̀kDdj.k ds fl)kUr dks le>kb;sA  2 

Explain the principle of separation of basic radicals of 

second group in qualitative analysis.  
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vFkok 

(Or) 

¼v½ xq.kkRed fo’ys”k.k esa cQj foy;u dh D;k mi;ksfxrk gS \ 

QkWLQsV ewyd ds fu”dklu dk mnkgj.k ysdj le>kb;sA  2 

What is the utility of buffer solution in qualitative 

analysis ? Explain giving example of removal of 

phosphate radical.  

¼c½ mRd̀”V xSlsa fdu ifjfLFkfr;ksa esa ;kSfxdksa dk fuekZ.k djrh gSa \ 

fdUgha nks fof/k;ksa dks le>kb;sA 2 

What are the different conditions at which nobel gases 

form compounds ? Discuss any two methods.  

¼l½ fuvkWu ,oa vkxZu ds izeq[k mi;ksx fyf[k,A 2 

Write important uses of Neon and Argon.  
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