
 
VISHESH (JD) | CHEMISTRY DPPs BOOKLET-2 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-1 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

  

 

TARGET : JEE (Main + Advanced) 2021 
 


 
 

E ST  INFORM ATIO  

Course : VISHESH (JD) 

II--CCHHEEMMIISSTTRRYY  
 

DPP DPP 
DAILY PRACTICE PROBLEMS 

NO. B1 TO B11 

DPP 
 

1.  Course of the week as per plan :  

2.   Course covered till previous week :  

3. Target of the current week :  

4. DPP Syllabus : Chemical Bonding 

This DPP is to be discussed in the week (00.00.2018 to 00.00.2018) 

DPP No.# B1 (JEE-MAIN) 
Total Marks: 45         Max. Time: 33 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.12  (3 marks, 2 min.) [36, 24]  

Numerical Value Questions ('0' negative marking) Q.13 to Q.15  (3 marks, 3 min.) [09, 09] 
 

ANSWER KEY  
1. (B) 2. (D) 3. (C) 4. (A) 5. (C) 6. (C) 7. (B) 

8. (B) 9. (B) 10. (B) 11. (A) 12. (C) 13. (40) 14. (24) 

15. (11) 
 

 

1. Amongest LiCl, RbCl, BeCl2 and MgCl2, the compounds with the greatest and the least ionic charcter, 

respectively are 

 (A) LiCl and RbCl (B*) RbCl and BeCl2  (C) RbCl and MgCl2   (D) MgCl2 and BeCl2 

 LiCl, RbCl, BeCl2 o MgCl2 esa ls og ;kSfxd ftlds fy, vk;fud vfHky{k.k vfèkdre o U;wure Øe'k% gS % 

 (A) LiCl o RbCl  (B*) RbCl o BeCl2  (C) RbCl o MgCl2   (D) MgCl2 o BeCl2 
 

2. Which of the following is ionic ? 

 fuEu esa ls dkSu vk;fud gS ? 

 (A) KHF2 (s)  (B) CaC2 (s)  (C) PCl5 (s)  (D*) All (lHkh) 

Sol. K+ [HF2]– ;  Ca++ (C2)– –  ;  PCl4+ PCl6–   hence Ans (D) (vr% mÙkj (D)) 
 

3. Which of the following cannot conduct electricity ?    

 (A) Ionic compounds in aqueous state  (B) Metallic crystals in solid state 

 (C*) Polar covalent compounds in molten state (D) None of above 

 fuEu esa ls dkSulk fo|qr/kkjk dk izokg ugha dj ldrk gS\    

 (A) tyh; foy;u esa vk;fud ;kSfxd   (B) Bksl voLFkk esa /kkfRod fØLVy  

 (C*) xfyr voLFkk esa /kzqfo; lgla;kstd ;kSfxd (D) mijksDr esa ls dksbZ ugha 
 

4._ CaCN2 has :  

 (A*)  2 bonds, 2 bonds   (B)  3 bonds, 1 bond 

 (C)  1 bond, 2 bonds    (D)  3 bonds, 2 bonds 

 CaCN2 Eksa gksrs gS % 

 (A*)  2  cU/k, 2  cU/k (B)  3  cU/k, 1  cU/k (C)  1  cU/k, 2  cU/k (D)  3  cU/k, 2  cU/k 
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5. In SO2 molecule, there are two -bonds and two -bonds. The two -bonds are formed by : 

 (A) p–p overlap between S and O atoms  

 (B) sp2–p overlap between S and O atoms 

 (C*) one by p–p overlap and other by p–d overlap  

 (D) both by p–d overlap  

 SO2 v.kq esa ;gka ij nks -ca/k rFkk nks -ca/k gSA nks -ca/kks dk fuekZ.k gksrk gSA  

 (A) S vkSj O ijek.kqvksa ds e/; p–p vfrO;kiu ls 

 (B) S vkSj O ijek.kqvksa ds e/; sp2–p vfrO;kiu ls  

 (C*) ,d p–p vfrO;kiu }kjk rFkk vU; p–d vfrO;kiu }kjk 

 (D) nksuksa p–d vfrO;kiu }kjk  

Sol.  

 

6. Which of the following cannot be explained on the basis of Fajan’s Rules.  

 (A) Ag2S is much less soluble than Ag2O   

 (B) Fe(OH)3 is much less soluble than Fe(OH)2 

 (C*) BaCO3 is much less soluble than MgCO3 

 (D) Melting point of AlCl3 is much less than that of NaCl 

 QkWtku fu;e ds vk/kkj ij fuEu esa ls fdldks le>k;k ugha tk ldrk gSA  

 (A) Ag2S, Ag2O dh vis{kk de foys; gSA   (B) Fe(OH)3 , Fe(OH)2 dh vis{kk de foys; gSA  

 (C*) BaCO3 , MgCO3 dh vis{kk de foys; gSA  (D) AlCl3 dk xyukad NaCl dh vis{kk de gksrk gSA  

Sol. The order of solubility of  

  BeCO3 > MgCO3 > CaCO3 > SrCO3 > BaCO3 . 

 can only be explained on the basis of lattice energy rest others can be explained by Fajan's rule.  

 foys;rk dk Øe 

  BeCO3 > MgCO3 > CaCO3 > SrCO3 > BaCO3 . 

 bls dsoy tkyd ÅtkZ ds vk/kkj ij tcfd nwljks dks Qk;ku ds fu;e ls fudky ldrs gSA  

 

7. Orbital angular momentum of an electron in a particular subshell is 

h
5


. The maximum number of 

electrons having s = –
1

2
, present in this subshell is :    

 ,d fuf'pr midks'k esa ,d bysDVªkWu dk d{kh; dks.kh; laosx 
h

5


  gS] rc midks'k esa ik;s tkus okys bysDVªkWu 

ftuds ds fy, s = –
1

2
 gS] dh vf/kdre la[;k gS %  

 (A) 7   (B*) 9   (C) 11   (D) 18 

Sol. Orbital angular momentum = ( 1)
h

2
  ( 1)

h

2
= 5

h


   

  ( 1)  = 2 5 20      = 4. 

 hence maximum number of electrons in this subshell = 2(2 + 1) = 18. 

 half of electrons will have s = –
1

2
.  
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gy- d{kh; dks.kh; laosx =  ( 1)
h

2
  ( 1)

h

2
= 5

h


   

  ( 1)  = 2 5 20      = 4. 

 vr% bl midks'k esa vf/kdre bysDVªkWuksa dh la[;k = 2(2 + 1) = 18. 

 blesa vk/ks bysDVªkWuksa dk pØ.k s = –
1

2
 gksxkA 

 

8. Match list-I with list-II and choose the correct answer [M]   

 List-I  List-II 

(P) SO3 (1) Square planar 

(Q) ClO3
– (2) trigonal bipyramidal 

(R) ICI4– (3) pyramidal 

(S) PCl5 (4) trigonal planar 

 

 lwph-I dks lwph-II ds lkFk lqesfyr dhft, rFkk lgh mRrj dk p;u dhft;s %  
 

 lwph-I  lwph-II 

(P) SO3 (1) oxkZdkj leryh; (Square planar) 

(Q) ClO3
– (2) f=kdks.kh; f}fijkfeMy (trigonal bipyramidal) 

(R) ICI4– (3) fijkfeMy (pyramidal) 

(S) PCl5 (4) f=kdks.kh; leryh; (trigonal planar) 

 Codes (dksM) : 

  P Q R S   P Q R S 

 (A) 1 3 4 2  (B*) 4 3 1 2 

 (C) 4 2 1 3  (D) 1 2 4 3 

 

9. Least melting point is shown by the compound : 

 fdl ;kSfxd }kjk lcls de xyukad iznf'kZr fd;k tkrk gSa % 

 (A) PbCl2  (B*) SnCl4  (C) NaCl  (D) AlCl3 

Sol. Sn4+ has highest polarising power amongst Na+, Pb2+ and Al3+ because of smaller size and higher 

charge.  

So SnCl4 is most covalent and thus have least melting point.  

 NksVk vkdkj o mPpre vkos'k ds dkj.k Na+, Pb2+ o Al3+ ds lkis{k Sn4+ dh èkzqo.k {kerk vfèkdre gksrh gSA vr% 

SnCl4 vfèkd lgla;ksth gksrk gSA bl izdkj bldk xyukad lcls de gksrk gSA 
 

10. The average charge on each  O atom and average bond order of S–O bond in SO4
2– is : 

 SO4
2–  esa  izR;sd O ijek.kq ij vkSlr vkos'k o S–O ca/k dk vkSlr cU/k Øe fuEu gS % 

 (A) –1 & 1.67  (B*) – 1/2 & 1.5  (C) –1/2  & 1.67  (D) –1/2 & 1.33 

Sol.  
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11. The nodal plane in the -bond of ethene is located in - 

 (A*) the molecular plane  

 (B) a plane parallel to molecular plane 

 (C) a plane perpendicular to the molecular plane which bisects the carbon - carbon sigma bond at right 

angle 

 (D) a plan perpendicular to the molecular plane which contains the carbon-carbon -bonds 

 ,Fkhu ds - cU/k es uksMy ry dgk¡ fLFkr gksrk gS - 

 (A*) vkf.od ry esa 

 (B) vkf.od ry ds lekukUrj ry esa  

 (C) vkf.od ry ds yEcor~ ry tks fd ledks.k ij dkcZu&dkcZu flXek cU/k dks lef)Hkkftr djrk gaSA  

 (D) vkf.od ry ds yEcor ry ftlesa dkcZu&dkcZu -cU/k gksrk gSA  
 

12. Which of the following models best describes the bonding within a layer of the graphite structure ? 

 (A) metallic bonding    (B) ionic bonding 

 (C*) non-metallic covalent bonding  (D) van der Waals forces 

 fuEu esa ls dkSulk ekWMy] xzsQkbM lajpuk dh ijr ds vUrZxr cU/ku dks lcls vPNh rjg le>k ldrk gSA  

 (A) /kkfRod cU/ku      (B) vk;fud cU/ku 

 (C*) v/kkfRod lgla;ksth cU/ku   (D) okUMj okYl~ cy 

Sol. Graphite has layered structure. Layers are held by van der Waal’s forces and distance between two 

layers is 340 pm. Each layer is composed of planar hexagonal rings of carbon atoms. C – C bond 

length within the layer is 141.5 pm Each carbon atom in hexagonal ring undergoes sp2 hybridisation 

and make three sigma bonds with three neighbouring carbon atoms. Fourth electron forms a  bond. 

The electrons are delocalised over the whole sheet. 

gy % xzsQkbV dh lajpuk ijrh; gksrh gSA ijrsa okUMjoky cyksa }kjk lEcU/k gksrh gSa vkSj nks ijrks a ds e/; nwjh 340 pm 

gksrh gSA izR;sd ijr dkcZu ijek.kqvksa ds leryh; "kV~dks.kh; oy;ksa ls cuh gSA dkcZu ijek.kq ds ijr ds vUnj C – 

C ca/k yEckbZ dk eku 141.5 pm gSA "kV~dks.kh; oy; esa izR;sd dkcZu ijek.kq sp2 ladfjr voLFkk esa gksrk gS vkSj 

rhu fudVe dkcZu ijek.kqvksa ds lkFk rhu flXek () ca/k cukrk gSA pkSFkk bysDVªkWu  ca/k cukrk gSA lEiw.kZ ijr ij 

bysDVªkWu foLFkkuhd`r gksrs gSaA 

 

13. A mixture of 4.9 g H2SO4 and 200 ml of 
4

1
M H3PO3 (basicity = 2) was completely neutralised by x g 

NaOH. Calculate 5x.     

 4.9 g H2SO4 o 200 ml, 
4

1
M H3PO3 ({kkjdrk = 2) dk feJ.k x g NaOH ds }kjk iw.kZr;k mnklhuhÑr gksrk gSA 5x 

dh x.kuk dhft;sA  

Ans. (40) 

Sol. Moles of H2SO4  = 0.05 mol 

 H2SO4 es eksYl  = 0.05 eksy 

 1.0n
H

 mol eksy 

 05.0
1000

4

1
200

n
33POH 



 mol eksy 

   1.0n
H

 mol eksy 

    
OHtotalH

n2.0n  
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14. A 448  vessel contains O2(g) & CO2(g)  in 2 : 3 mole ratio at 2 atm & 0C. Calculate the no. of moles of 

CO2(g)  present in the vessel. (R = 0.0821 L-atm/mole-K)  

 2 atm rFkk 0C rki ij 448 yhVj ik=k esa O2(g) rFkk  CO2(g)  dk eksy vuqikr 2 : 3 gS] rks ik=k esa mifLFkr 

CO2(g)  ds eksyks dh la[;k Kkr dhft, (R = 0.0821 L-atm/mole-K)    

Ans. 24 

Sol. PTotal  V = nTotal  RT 

 nTotal = 
2 448

0.0821 273




 = 40 

 mole of CO2 = 
3

5
  40 = 24. 

Sol. P
dqy

  V = n
dqy

  RT 

 n
dqy

 = 
2 448

0.0821 273




 = 40 

 CO2 ds eksy = 
3

5
  40 = 24. 

15. Calculate the maximum total number of electrons in 31Ga with spin 
2

1
  which occupy orbitals having 

atleast one nodal plane.  

 31Ga esa 
2

1
  pØ.k ;qDr bysDVªkWuksa dh vf/kdre dqy la[;k ifjdfyr dhft, tks de ls de ,d uksM+y ry j[kus 

okys d{kdksa dks ?ksjrs gS\ 

Ans. 11 

Sol. 
110262622 p4d3s4p3s3p2s2s1  

               3           3            4      1 

 except 2z
d , all d-orbitals and p-orbitals have nodal plane.  

 2z
d  dks NksM+dj] lHkh d-d{kd rFkk p-d{kd uksM+y ry j[krs gSaA 

DPP  No. # B2 (JEE-ADVANCED)  
Total Marks: 35           Max. Time: 23 min. 
 

Multiple choice objective ('–1' negative marking) Q.1 to Q.5  (4 marks, 2 min.)  [20, 10]  

Comprehension ('–1' negative marking) Q.6 to Q.7   (3 marks, 2 min.)   [06, 04]  

Numerical Value Questions ('0' negative marking) Q.8 to Q.10  (3 marks, 3 min.) [09, 09] 
 

ANSWER KEY  
 

1. (A) 2. (ABD) 3. (ABC) 4. (ABD) 5. (AC) 6. (C) 7. (C) 

8. (06) 9. (5)  10. (9) 

 

 

1.* Which among the following molecules have sp3d hybridisation with one lone  pair of electrons on the 

central atom ?  

 fuEu esa ls dkSulk@dkSuls v.kq dsUnzh; ijek.kq ij bysDVªkWu ds ,d ,dkdh ;qXe ds lkFk sp3d ladfjr gS@gSaA 

 (i) SF4    (ii) [PCl4]+  (iii) XeO2F2   (iv) ClOF3 

 (A*) (i)   (B) (ii)   (C*) (iii)   (D*) (iv) 

Sol. (i) SF4  Steric no. LVhfjd la[;k = 5 

   Lone pair ,dkdh ;qXe = 1 
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 (ii) [PCl4]+ Steric no. LVhfjd la[;k = 4 

   Lone pair ,dkdh ;qXe = 0 

 (iii) XeO2F2 Steric no. LVhfjd la[;k = 5 

   Lone pair ,dkdh ;qXe = 1 

 (iv) ClOF3 Steric no. LVhfjd la[;k = 5 

   Lone pair ,dkdh ;qXe = 1 

 

2.* Which of the following statement(s) are incorrect for H3BO3 ?   

 (A*) It is an odd electron molecule. 

 (B*) It in water acts as proton donor. 

 (C) It in solid state have hydrogen bonding. 

 (D*) It is a useful primary standard for titrating against acids. 

 fuEu esa ls dkSuls dFku H3BO3 ds fy, lgh ugha gSa ? 

 (A*) ;g fo"ke bysDVªkWu v.kq gSA        

 (B*) ;g ty esa izksVksu nkrk dh rjg dh rjg dk;Z cukrk gSA  

 (C) ;g Bskl voLFkk esa gkbMªkstu ca/k j[krk gSA      

 (D*) ;g vEyksa ds lkFk izkFkfed vuqekid dh rjg iz;qDr gksrk gSA  

Sol. Orthoboric acid acts as lewis-acid in water not as proton donor (as it does not liberater H+ ion) because 

it completes its octet by accepting the OH– from water. 

  B(OH)3 + H2O  [B(OH)4]– + H+. 

 In the solid state, the B(OH)3 units are hydrogen bonded together in to two dimensional sheets with 

almost hyxagonal symmetry. The layered are quite a large distance apart (3.18 Å) and thus the crystal 

breaks quite easily into very fine particles. 

Sol. vkFkksZcksfjd vEy ty esa yqbl vEy dh rjg O;ogkj djrk gS uk fd izksVksu nkrk dh rjg (;g H+ vk;u ugha 

cukrk) D;ksadh ;g ty ls OH– ysdj viuk v"Vd iwjk djrk gSA  

  B(OH)3 + H2O  [B(OH)4]– + H+. 

 Bksl voLFkk esa B(OH)3 dh bdkbZ;ka "kV~dks.kh; leferh ds lkFk, ,d nqljs ls f}foeh; ijrksa ls gkbMªkstu ca/k ds 

}kjk tqMh gksrh gSA  

B

B H

H

BH

H

HH HH

B

B H

H

BH

H

H

H

HH

H

H

H
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3.* Which of the following statement(s) is/are correct from the point of view of molecular orbital?  

 (A*) Be2 is not a stable molecule  

 (B*) He2 is not stable but He2
+ is expected to exist 

 (C*) Bond strength of N2 is maximum amongst the homonuclear diatomic molecules 

 (D) The order of energies of molecular orbitals in F2 molecule is 

 E(2s) < E(*2s) < E(2px) = E(2py) < E(2pz) < E(*2px) = E(*2py) < E(*2pz) 

 vkf.od d{kd ds vk/kkj ij fuEu esa dkSulk¼ls½ dFku lgh gS@gSa % 

 (A*) Be2 LFkk;h v.kq ugha gS 

 (B*) He2 LFkk;h ugha gS ysfdu He2
+ LFkk;h gks ldrk gSA 

 (C*) leukfHkdh; f}ijek.oh; v.kqvks esa N2 dk ca/k lkeF;Z lcls vf/kdre gksrk gSA 

 (D) F2 v.kq esa vkf.od d{kdksa dh ÅtkZ dk Øe fuEu gS % 

 E(2s) < E(*2s) < E(2px) = E(2py) < E(2pz) < E(*2px) = E(*2py) < E(*2pz) 
 

4.* Which of the following statement(s) is/are true for the metallic bond ? 

 (A*) It is an electrical attraction between delocalised electrons and the positive part of the atom. 

 (B*) Transition metals may use inner d– electrons along with the outer s–electrons for metallic bonding. 

 (C) Strength of metallic bond does not depend on the type of hybrid orbitals participating in metallic 

bonding. 

 (D*) Strength of metallic bond is inversely proportional to the radius of metallic atom.  

 /kkfRod cU/k ds fy, fuEu esa dkSulk@dkSuls dFku lR; gS@gS \ 

 (A*) ;g ijek.kqvksa ds foLFkkfir bysDVªkWuks rFkk /kukRed Hkkx ds chp ,d fo|qrh; vkd"kZ.k gksrk gSA  

 (B*) /kkfRod cU/ku ds fy, laØe.k /kkrq ckâ; s–bysDVªkWuksa ds lkFk vkUrfjd d–bysDVªkWu iz;qDr djrs gSaA  

 (C) /kkfRod cU/ku esa Hkkx ysus okys ladfjr d{kdksa ds izdkj ij] /kkfRod cU/k dk lkeF;Z fuHkZj ugha djrk gSA  

 (D*) /kkfRod cU/k dk lkeF;Z] /kkfRod ijek.kq dh f=kT;k ds O;qRØekuqikrh gksrk gSA  

Sol. (A) It results from the electrical attractions among positively charged metal ions and mobile, delocalised 

electrons belonging to the crystal as a whole. 

  (B) In general, greater the number of  (n–1)d and ns electrons, stronger is the resultant bonding.  

 (C) Strength of metallic bond depend on the type of hybrid orbitals participating in metallic bonding.  

 (D) As the size of atom increases the attraction between the positive part of the atom and delocalised 

electrons decreases and thus the strength of the metallic bond decreases. 

gy- (A)  blds ifj.kkeLo:i] lEiw.kZ fØLVy esa /kuvkosf'kr /kkrq ijek.kq rFkk xfreku o foLFkkuhd`r bysDVªk Wu ds e/; 

fo|qr vkd"kZ.k mRiUu gksrk gSA  

  (B) lkekU;r% (n–1)d rFkk ns bysDVªkWuksa dh la[;k vf/kd gksus ij ifj.kkeLo:i izcy cU/k dk fuekZ.k gksrk gSA  

 (C) /kkfRod cU/k esa Hkkx ysus okys ladfjr d{kdksa ds izdkj ij /kkfRod cU/k lkeF;Z fuHkZj djrh gSA  

 (D) tSls&tSls ijek.kq ds vkdkj esa of̀) gksrh gS] ijek.kq ds /kukRed Hkkx rFkk foLFkkuhd`r bysDVªkWuksa ds e/; 

vkd"kZ.k esa deh vkrh gS rFkk bl izdkj /kkfRod cU/k ds lkeF;Z esa deh vkrh gSA   

 

5.* Which is /are correct order for net dipole moment : 

 (A*) HF > HCl > HBr > HI   (B) CH3– F > CD3 – F   

 (C*) SO2 > SO3     (D) CH3 – CH = CHCl (cis) > CH3 – CH = CHCl (trans) 

 ifj.kkeh f}/kzqo vk?kw.kZ ds fy, xyr Øe gS@gSa %  

 (A*) HF > HCl > HBr > HI  (B) CH3– F > CD3 – F   

 (C*) SO2 > SO3    (D) CH3 – CH = CHCl (lei{kh) > CH3 – CH = CHCl (foi{kh) 

Sol. Correct orders of dipole moment are 

 HF > HCl > HBr > HI (decreasing bond polarity) 

 CD3F >  CH3F  (D is more electro +ve than hydrogen) 
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 SO2 > SO3   (SO3 is symmetircal so dipole moment - 0) 

     

CH  3

H 

Cl

C = C
H 


CH  3

H 

(trans)

H

C = C
Cl 

(cis)  

Sol. f}/kzqo vk?kw.kZ dk lgh Øe gS& 

 HF > HCl > HBr > HI (ca/k /kqzo.krk de gksrh gS) 

 CD3F >  CH3F  (D , H dh rqyuk esa vf/kd fo|qr/kuh gS) 

 SO2 > SO3   (SO3 lefer gS vr% f}/kqzo vk?kw.kZ 'kwU; gksxk) 

       

CH  3

H 

Cl

C = C
H 


CH  3

H 

(trans)

H

C = C
Cl 

(cis)
  

  lei{k   foIk{k 

 

     0 

 COCl2      0 ; BeCl2  Cl – Be – Cl    = 0  

 TeCl4  

 

  0  ; CCl4    

Comprehension # 

 When a H-atom is bonded to a highly electronegative atom with lone pair of electron (say, Z) by a 

covalent bond, the bond pair of electrons is displaced towards the electronegative atom. When solitary 

electron of hydrogen atom lies away from it, its nucleus gets exposed and behaves as a bare proton. 

Such a bare hydrogen nucleus exerts a strong electrostatic attraction on the electronegative atom of the 

adjacent molecule. This interaction 

  ........... H


  
. .

:Z
 

........... H


  
. .

:Z
 

........... H


 
. .

:Z
 

 ........... 

 between hydrogen atom of one molecule and the electronegative atom of the other molecules is 

referred to as hydrogen bond. 

 Larger the electronegativity of the other atom, greater is the strength of hydrogen bond. For example, 

electronegativities of F, O and N decrease as F > O > N consequently, strengths of H-bonds decreases. 

 If the size of electronegative atom is large, its attractive force with hydrogen atom will be less and 

consequently, strength of H–bond will be less. Strength of H-bond increases with the increase in 

availability  of lone pair of electron on the electronegative element. The order of the availability of lone 

pair of electron is N > O > F. 

 The presence of two hydrogen atoms and two lone pair of electrons in each water molecule results in a 

three dimensional tetrahedral cage like structure. This accounts for the fact that ice is less dense than 

water at 0°C. If temperature is increased hydrogen bond starts breaking and molecule come closer. 

Which increases the density but after 4°C  density of water decreases with increase in temperature  

due to normal thermal expansion. 

vuqPNsn  # 

 tc H-ijek.kq ,d mPp fo|qr_.kh; ijek.kq ftlesa ,dkdh bysDVªkWu ;qXe mifLFkr gS] ds lkFk lgla;kstd ca/k }kjk 

caf/kr gksrk gSA caf/kr bysDVªkWu ;qXe ds bysDVªkWu mPp fo|qr_.kh; ijek.kq dh vksj foLFkkfir gksrs gSA tc H-ijek.kq 
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dk ,d bysDVªkWu blls nwj foLFkkfir gksrk gS rc bldk ukfHkd fn[kkbZ nsus yxrk gS rFkk vukPNsfnr (bore) izksVksu 

ds leku O;ogkj djrk gSA bl izdkj gkbMªkstu dk vukPNkfnr ukfHkd] lehiorhZ v.kq ds vf/kd fo|qr_.kh; 

ijek.kq dh vksj izcy fLFkj oS|qrfrdh vkd"kZ.k vuqHko djrk gSA  

  ........... H


  
. .

:Z
 

........... H


  
. .

:Z
 

........... H


 
. .

:Z
 

 ........... 

 gkbMªkstu ijek.kq rFkk nwljs v.kq ds fo|qr _.kh; ijek.kq ds e/; ;g vUr%fØ;k] H-ca/k dgykrh gSA nwljs ijek.kq 

dh fo|qr _.krk vf/kd gksus ij] gkbMªkstu ca/k dh lkeF;Z vf/kd gksrh gSA mnkgj.k ds fy, F, O rFkk N dh 

fo|qr_.krk fuEu Øe F > O > N esa ?kVrh gS vr% ca/k lkeF;Z Hkh blh Øe esa ?kVrh gSA  

 ;fn fo|qr_.kh ijek.kq dk vkdkj vf/kd gS] rc bldk gkbMªkstu ijek.kq ds lkFk vkd"kZ.k cy de gksxk] rFkk lkFk 

gh H-ca/k dh lkeF;Z Hkh de gksxhA fo|qr_.kh; rRo ij ,dkdh bysDVªkWu ;qXeksa dh miyC/krk esa o`f) gksus ij H-cèk 

dh lkeF;Z esa Hkh o`f) gksrh gSA ,dkdh bysDVªkWu ;qXeksa dh miyC/krk dk Øe N > O > F gSA  

 izR;sd ty v.kq esa nks gkbMªkstu ijek.kq rFkk nks ,dkdh bysDVªkWu ;qXeksa dh mifLFkfr ds ifj.kke Lo:i ,d f=kfofe; 

fiatjs leku (case like) lajpuk cu tkrh gSA  

 blds ifj.kkeLo:i 0°C rki ij cQZ dk ?kuRo ty dh rqyuk esa de gksrk gSA rki esa o`f) djus ij gkbMªkstu  

ca/k VwVuk izkjEHk djrs gS rFkk v.kq ikl&ikl vkus yxrs gSA tks fd blds ?kuRo esa o`f) djrs gS rFkk 4°C  rki ds 

i'pkr~ ty dk ?kuRo rki esa o`f) ds lkFk rkih; izlkj ds dkj.k ?kVrk gSA  

 

6. Which of the following substances does not form H-bond with water :  

 fuEu esa ls dkSulk] inkFkZ ty ds lkFk H-ca/k ugha cukrk gS % 

 (A) CH3CH2OH  (B)   (C*) CH3 – CH2 – CH3  (D)  

Sol. No polar bond of H–atom (N–H or O–H) is present in CH3–CH2–CH3, but in all other compound, it is 

present. 

 CH3–CH2–CH3, es H- ijek.kq (N–H ;k O–H) dk /kzqoh; cU/k mifLFkr ugh gksrk gSA ysfdu vU; ;kSfxd es /kzqoh; 

cU/k mifLFkr jgrk gSA  

 

7. Which of the above statement is true :

   When ice is melted, hydrogen bond starts breaking & molecule of water come closer by  

 moving into vacant space. As a result, density of water decreases upto 4°C. 

 .  Due to open cage like structure, ice has a relatively large volume for a given mass of  

 liquid water. 

 . In ice, there are four water molecules attached tetrahedrally.  

 (A) ,  and   (B)  and   (C*)  and    (D)  only 

 fuEu esa ls dkSuls dFku lR; gS %   

   tc cQZ fi?kyrh gS] rc H-ca/k VwVuk izkjEHk djrs gSa rFkk ty v.kq] fjDr LFkkuksa esa xfr ds dkj.k ikl&ikl 

 vkrs gSaA ifj.kkeLo:i] 4°C rki rd ty ds ?kuRo esa deh gksrh gSA  

 .  [kqys fiatjs leku lajpuk (open cage like structure) ds dkj.k] cQZ] fn;s x;s ty ds nzO;eku ds lkis{k 

 vf/kd vk;ru j[krk gSA  

 . cQZ esa pkj ty v.kq] leprq"Qydh; :i ls caf/kr gksrs gSaA 

 (A) ,  o   (B)  o   (C*)  o    (D)  dsoy 

Sol.  – density of water increases up to 4°C 
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  – in case of ice each water molecule is attached with four other molecules tetrahedrally forming a 

cage like structure. 

  – ty dk ?kUkRo 4°C rd c<+rk gSA 

  – cQZ dh fLFkfr es izR;sd ty v.kq pkj vU; v.kqvksa ds lkFk prq"Qydh; :i ls tqM+dj fiatjs uqek lajpuk 

cukrk gSA  

 

8. How many of the following molecules are polar?    

 fuEu esa ls fdrus v.kq /kqzoh; gSa\ 

 (i) CO2   (ii) SO2   (iii) NO2   (iv) SOCl2 

 (v) COCl2  (vi) BeCl2(g)  (vii) TeCl4  (viii) CCl4 

 (ix) ClO2 

Ans. 06 

Sol. CO2 O =
sp
C = O   = 0 ; SO2        0 

 NO2  

 

= O    0 ; SOCl2      0  

 ClO2        0 

 

9. The maximum number of electrons that can have principal quantum number, n = 3, spin, azimuthal 

quantum number, ms = –1/2 and  = 2      

 eq[; DokVae la[;k n =3, pØ.k] fnxa'kh DokVae la[;k ms = –1/2  o  = 2  j[kus okys bysDVªkWuksa dh vf/kdre la[;k 

gSA 

Ans. 5  

Sol.   

 So, electrons with spin quantum number ms = – 
1

2
& l = 2 will be = 5 

Sol.   

 blfy,] pØ.k DokVe la[;k (ms = – 
1

2
& l = 2) j[kus okys bysDVªkWu dh la[;k 5 gksxhA 

 

10. How many of the following will exhibit Hydrogen bonding in water ?   
 fuEu esa ls fdrus ty esa gkbMªkstu vkca/k n'kkZ;sxsa \ 

 CH3CN, C6H5OH, D2O, H3PO3, SO3, CO2, F2, KF, CH3COOH, CH3OCH3.  

Ans. 9 
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DPP No.# B3 (JEE-MAIN) 

Total Marks: 45         Max. Time: 33 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.12  (3 marks, 2 min.) [36, 24]  

Numerical Value Questions ('0' negative marking) Q.13 to Q.15  (3 marks, 3 min.) [09, 09] 
 

 

ANSWER KEY 
 

1. (C) 2. (A) 3. (B) 4. (B) 5. (B) 6. (D) 7. (C) 

8. (C) 9. (C) 10. (C) 11. (C) 12. (ABCD) 13. (85%) 14. (9) 

15. (4) 
 

 

1. Which of the following leads to formation of -antibonding molecular orbital ? 

 (A)      (B)   

 (C*) 
+

+

–

–

p-orbitalp-orbital

     (D)   

 fuEufyf[kr esa ls dkSu -izfrcUèkh vkf.od d{kd cukus ds i{k esa gS& 

 (A)      (B)   

 (C*)      (D)    

 

2. How many nodal plane is/are present in 1s bonding molecular orbital? 

 1s ca/kh vkf.od d{kdksa esa fdrus uksMy ry mifLFkr gS \ 

 (A*) zero ('kwU;)  (B) 1  (C) 2   (D) 3 
 

3. Which of the following pairs of species would you expect to have largest difference in magnatic 

 moment? 

 fuEu esa ls fdl Lih'kht ds ;qXe (pairs) ds pqEcdh; vk?kw.kksZa ¼magnatic moment½ esa vf/kdre vUrj gS \ 

 (A) O2 , O2
+  (B*) O2 ,O2

2–   (C) O2
+, O2

2–      (D) O2
– , O2

+ 

Sol. O2 = 2 unpaired e–  ¼v;qfXer e– ) ; O2
+ = 1 unpaired e–  ¼v;qfXer e– ) 

 O2
– = 1 unpaired e–  ¼v;qfXer e– ) ; O2

2– = 0 unpaired e–  ¼v;qfXer e– ) 

 

4. If the electronic configuration of 5B is written as 1s5, then it represents an arrangment with minimum 

energy. Which of the following is violated in such a case :    

 (A) Aufbau principle     (B*) Pauli’s Exclusion principle    

 (C) Hund’s rule      (D) Heisenberg’s uncertainty principle. 

 ;fn rRo 5B dk bysDVªkWfud foU;kl 1s5 ds :i esa fy[kk tkrk gS] rc ;g U;wure ÅtkZ ds lkFk O;oLFkk dks n'kkZrk 

gS rc bl ifjfLFkfr esa fuEu esa ls dkSuls fu;e dh vogsyuk (violated) gksrh gS % 

 (A) vkWQckÅ fl)kUr    (B*) ikÅyh dk viotZu fl)kUr 

 (C) gq.M dk fu;e    (D) gkbtucxZ dk vfuf'prrk dk fl)kUr 

Sol. 1s has only one orbital which can contain maximum 2 electrons. Hence Pauli's Exclusion principle is 

violated. 
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 1s dsoy ,d d{kd j[krk gSa tks fd vf/kdre 2 bysDVªkWu j[k ldrk gSA bl izdkj] ;gk¡ ikmyh ds viotZu 

fl)kUr dh vogsyuk gksrh gSA 
 

5. Which of the following is electron-deficient ? 

 fuEu esa ls dkSulk bysDVªkWu&U;wu gS \      

 (A) (SiH3)2  (B*) (BH3)2  (C) PH3    (D) (CH3)2   

Sol. (BH3)2   or (;k)  (B2H6) 

     

 It contains two 3 centre-2 electron bonds. (blesa nks 3 dsUæ-2 bysDVªkWu caèk gksrs gSA) 
 

6. According to molecular orbital theory , the paramagnetism of O2 molecule is due to the presence of  :  

 (A) unpaired electrons in the bonding  molecular orbital. 

 (B) unpaired electrons in the antibonding  molecular orbital.   

 (C) unpaired electron in the bonding  molecular orbitals.   

 (D*) unpaired electrons in the antibonding  molecular orbitals. 

 vkf.od d{kd ds fl)kUr ds vk/kkj ij O2 v.kq dk vuqpqEcdRo fuEu dh mifLFkfr ds dkj.k gksrk gSa% 

 (A)  ca/kh vkf.od d{kd esa v;qfXer bysDVªkWuksa dh mifLFkfr ds dkj.k 

 (B)  izfrca/kh vkf.od d{kd esa v;qfXer bysDVªkWuksa dh mifLFkfr ds dkj.k 

 (C)  ca/kh vkf.od d{kd esa v;qfXer bysDVªkWuksa dh mifLFkfr ds dkj.k 

 (D*)  izfrca/kh vkf.od d{kd esa v;qfXer bysDVªkWuksa dh mifLFkfr ds dkj.k 

Sol. According to MOT the O2 contains two electrons in 2p antibonding molecular orbitals as given below : 

 MOT ds vuqlkj uhps fn;s vuqlkj O2 ] 2p  izfrcU/kh d{kdksa es nks bysDVªkWu dks j[krk gSA 

 O2 (16) ; 1s2  *1s2 2s2 *2s2 2pz2 2px2 2py2 *2px1 *2py1  
 

7. Select the correct order(s).      
 (A) PH3 < AsH3 < NH3 < SbH3 : bond angle (B) F2O > H2O > Cl2O : bond angle 

 (C*) O2 < O3 < O2
2– : O – O bond length  (D) BF3 > BCl3 > BBr3 : bond angle 

 lgh Øe vFkok Øeksa dk p;u dhft;s % 

 (A) PH3 < AsH3 < NH3 < SbH3 : ca/k dks.k  (B) F2O > H2O > Cl2O : ca/k dks.k  

 (C*) O2 < O3 < O2
2– : O – O ca/k yEckbZ   (D) BF3 > BCl3 > BBr3 : ca/k dks.k 

 

Sol. (A) NH3 (106.6º) > PH3 (93.8º) > AsH3 (91.83º) > SbH3 (91.3º) – bond angle 

 (B) Cl2O (110.9º) > H2O (104.5°) > F2O (103.3º)  

 (C)     

 (D) All are trigonal planar (bond angle 120º).  

gy (A) NH3 (106.6º) > PH3 (93.8º) > AsH3 (91.83º) > SbH3 (91.3º) – ca/k dks.k 

 (B) Cl2O (110.9º) > H2O (104.5°) > F2O (103.3º)    
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 (C)      

 (D) lHkh lery f=kdks.kh; gS (ca/k dks.k 120º).  

 

8. The smallest bond angle among PF3, PCl3, PH3 and PI3 is in :   

 PF3, PCl3, PH3 o PI3 esa ls U;wure ca/k dks.k okyh Lih'khT+k fuEu gS : 

 (A) PF3   (B) PCl3  (C*) PH3  (D) PI3 

Sol. In PH3, bond angle is 93º, because of drago rule.  

 Mªsxks fu;e ds dkj.k PH3 esa ca/k dks.k 93º gSA 

 

9. Which of the following molecular orbital has nodal planes perpendicular to each other ?  

 fuEu esa ls dkSulk vkf.od d{kd ,d nwljs ds yEcor~ uksMy ry j[krk gS \    

 (A) 2s    (B) 2px  (C*) *2px  (D) *2pz  

Sol. * 2py has two nodal planes 
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gy% * 2py esa nks uksMy ry gksrs gSA 

  

  

  

  

10. The dipole moments of the given molecules are such that : 

 fuEu v.kqvksa esa f}/kqzo vk?kw.kZ dk mfpr Øe fuEu gS % 

 (A) BF3 > NF3 > NH3 (B) NF3 > BF3 > NH3 (C*) NH3 > NF3 > BF3 (D) NH3 > BF3 > NF3 . 

Sol. The dipole moment of BF3 , NF3 and NH3 respectively is zero, 0.24D and 1.46D.  

 BF3 , NF3 rFkk NH3 dk f}/kzqo vk?kzq.kZ Øe'k% 'kwU;, 0.24D o 1.46D gksrk gSA   

 

11. The type of molecular force of attraction present in the following compound is  :  

 (A) Intermolecular H-bonding   (B) Intramolecular H-bonding 

 (C*) Both (A) and (B)    (D) None of these 

 fuEu ;kSfxdksa esa mifLFkr vkd"kZ.k ds vkf.od cy dk izdkj gS  :   

 (A) vUrjkf.od H-ca/ku (B) vUr%vkf.od H-ca/ku (C*) (A) o (B) nksuksa (D) buesa ls dksbZ ugha 
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12. The electronic configuration of C, if Hund's rule is not necessarly followed, can be :  

 ;fn gq.M ds fu;e dk ikyu vko';d ugha gks] rc C, dk bysDVªkWfud vfHkfoU;kl gks ldrk gS@gSa : 

 (A*)     (B*)     

 (C*)     (D*)   

 

13. The dipole moment of HBr is 7.95 debye and the intermolecular separation is 101.94 10 m  Find the % 

ionic character in HBr molecule. 

 HBr dk f}/kzwo vk/kw.kZ 7.95 fMckbZ gSa rFkk vUrkZf.od i`Fkd~ dj.k 101.94 10 m  gSaA  HBr v.kq esa % vk;fud 

y{k.k Kkr dhft,A  

Ans. 85% 

 

14. Find the sum of number of P-P bonds and P-S bonds in a molecule of P4S3. 

 P4S3 ds ,d v.kq esa mifLFkr P-P ca/kks rFkk P-S cU/kksa dh la[;k dk ;ksx Kkr dhft, \  

Ans. 9 

Sol. No. of P-P bonds = 3    

 No. of P-S bonds = 6 

gy- P-P ca/kks dh la[;k = 3    

 P-S ca/kks dh la[;k = 6 

 

15. An unknown gas SOx diffuses slowly than O2 but faster than SF2. Considering that x is a positive 

integer, find ratio of rate of diffusion of He w.r.t. SOx.  

 ,d vKkr xSl SOx, O2 dh vis{kk /kheh xfr ls folfjr (diffuses) gksrh gS] ysfdu SF2 dh vis{kk rhozrk ls 

folfjr gksrh gSA ekuk fd x ,d /kukRed iw.kkZad gS] SOx ds lkis{k He ds folj.k dh nj dk vuqikr Kkr dhft,A 

Ans. 4 

Sol. SOx  x = 2, 
2

He

SO

r

r
 = 

64

4
 = 4 Ans. 
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DPP No.# B4 (JEE-ADVANCED)  
Total Marks: 40           Max. Time: 28 min. 
 

Multiple choice objective ('–1' negative marking) Q.1 to Q.5  (4 marks, 2 min.)  [20, 10]  

Numerical Value Questions ('0' negative marking) Q.6 to Q.9   (3 marks, 3 min.) [12, 12] 

Match the Following    (no negative marking) Q.10    (8 marks, 6 min.)  [08, 06] 
 

ANSWER KEY 
 

1. (AC) 2. (AB) 3. (ABCD) 4. (BCD) 5. (AD) 6. (5)  7. (9) 

8. (5) 9. (3)  10. (A)  q ,  (B)  (s) ,  (C)  p ,  (d)  r 

 

1.* Which of the following reaction(s) is /are follow the relationship, log
p

c

K

K
  – log RT = 0  

 fuEu esa ls dkSulh vfHkfØ;k log
p

c

K

K
– log RT = 0 lEcU/k dk ikyu djrh gSA 

 (A*) PCl5(g)   PCl3(g) + Cl2(g)  (B) 2SO2(g) + O2(g)  2SO3(g)  

 (C*) 4NH3(g) + 5O2(g)  4NO(g) + 6H2O(g)  (D) N2(g) + 3H2(g)  2NH3(g)  

Sol. Using (mi;ksx djrs gq,)  KP = KC (RT)ng 

 so (blfy,), log P

C

K

K
 = ng log RT 

 so (blfy,), ng = +1. 

 

2.* Which of the following graphs is/are correct for the given reaction , 

  H2 (g) + CO2 (g)  H2O (g) + CO (g) . 

 Assume initially only  H2 & CO2 are present . 

 fn xbZ vfHkfØ;k H2 (g) + CO2 (g)  H2O (g) + CO (g) ds fy, fuEu es ls dkSulk xzkQ lgh gSA  

 vuweku yxkkrs gS fd izkjfEHkd :i ls ek=k H2 o CO2 mifLFkr gSA 

 (A*)

 

 

H2 or CO2 

H2O or CO c
o

n
c
.

 

time    

(B*) 

 

H2  

H2O or CO c
o

n
c
.

 

time   

CO2 

 

(C) 

 

CO2 

H2O or CO c
o

n
c
.

 

time   

H2  

(D) 

 
H2  

CO 

c
o

n
c
.

 

time   

CO2 

H2O 

  
 
 

3.* The equilibrium of which of the following reactions will not be disturbed by the addition of an inert gas at 

constant volume and constant temperature ?        

 fuEu esa dkSulh vfHkfØ;kvksa ds fy, fu;r rki ij rFkk leku vk;ru ij vfØ; xSl dks feykus ij lkE; izHkkfor 

ugha gksrk gS % 

 (A*) H2(g) + I2(g)  2HI(g)   (B*) N2O4(g)  2NO2(g) 

 (C*) CO(g) + 2H2(g)  CH3OH(g)  (D*) C(s) + H2O(g)  CO(g) + H2(g) 

Sol. Addition of inert gas at constant volume has no effect on equilibrium concentrations for any chemical 

reaction. 

Sol. fu;r vk;ru ij ik=k esa vfØ; xSl feykus ls fdlh Hkh jklk;fud vfHkfØ;k ds fy, lkE; lkUnzrk ij dksbZ izHkko 

ugha iM+rk gSA  
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4.* The exothermic formation of ClF3  is represented by the equation :     

 Cl2 (g) + 3F2 (g)  2ClF3 (g) ; rH = – 329 J 

 which of the followings will decrease the quantity of ClF3  in an equilibrium mixture of Cl2 , F2 and ClF3.  

 (A) Adding F2      (B*) Increasing the volume of container 

 (C*) Adding inert gas at constant pressure (D*) Increasing the temperature  

 fuEu lehdj.k }kjk ClF3 dh Å"ek{ksih lEHkou dks iznf'kZr fd;k tkrk gSA  

 Cl2 (g) + 3F2 (g)  2ClF3 (g) ; rH = – 329 J 

 Cl2 , F2 vkSj ClF3 ds ,d lkE; feJ.k esa fuEu esa ls fdlds }kjk ClF3  dh ek=kk de gksxh % 

 (A) F2 feykus ij       (B*) ik=k dk vk;ru c<+kus ij  

 (C*) leku nkc ij vfØ; xSl feykus ij   (D*) rkieku c<+kus ij  

Sol. CI2(g) + 3F2(g)    2CIF3(g) ; H = – 329 kJ. Favourable conditions to decrease ClF3 : 

 (i) Increase in temperature, (ii) Addition of inert gas, (iii) Increase in volume. 

gy- CI2(g) + 3F2(g)    2CIF3(g) ; H = – 329 kJ. ClF3 dh ek=kk esa deh ds fy, vuqdwy ifjfLFkfr;k¡ 

 (i) rki esa o`f)] (ii) vfØ; xSl feykus ij ¼leku nkc ij½] (iii) vk;ru esa o`f)A 

 

5.* For the equilibrium CuSO4.5H2O(s)  CuSO4.H2O(s) + 4H2O(g), the equilibrium constant  

Kp = 2.56 × 10–10 atm4 at 27ºC. Now, if an air sample 40% saturated with water vapour is exposed to 

the above reaction at equilibrium, which of the following statement(s) is/are correct :    

 Given : Saturated vapour pressure of water at 27ºC is 12.5 torr. 

 (A*) Mass of CuSO4.5H2O will increase.  (B) Mass of CuSO4.5H2O will decrease. 

 (C) Mass of CuSO4.H2O will increase.  (D*) Mass of CuSO4.H2O will decrease. 

 27ºC rki ij ,d lkE; CuSO4 5H2O(s)  CuSO4.H2O(s) + 4H2O(g) ds fy,] lkE; fu;rkad Kp= 2.56 × 

10–10 atm4 gSA vc] ;fn tyok"i ls 40% lar`Ir ok;q ds ,d izkn'kZ dks mDr vfHkfØ;k ds lkE; ij ls izokfgr 

fd;k tk,] rc fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa :  

 fn;k gS : 27ºC ij] ty dk lar`Ir ok"i nkc = 12.5 VkWj gSA  

 (A*) CuSO4.5H2O ds nzO;eku esa o`f) gksrh gSA  (B) CuSO4.5H2O ds nzO;eku esa deh gksrh gSA  

 (C) CuSO4.H2O ds nzO;eku esa o`f) gksrh gSA  (D*) CuSO4.H2O ds nzO;eku esa deh gksrh gSA  

Sol.  Kp = (pH2O)4 = 2.56 × 10–10 atm4 

  pH2O = 4 × 10–3 atm = 4 × 10–3 × 760 = 3.04 torr. 

 Partial pressure of water vapour in air = 
40

100
 × 12.5 = 5 

 So, the amount of water vapour in air should decrease to decrease value of partial pressure of water 

vapour from 5 torr to the equilibrium value (3.04 torr). 

 so, mass of CuSO4.5H2O will increase and mass of CuSO4.H2O will decrease. 

Sol.  Kp = (pH2O)4 = 2.56 × 10–10 atm4 

  pH2O = 4 × 10–3 atm = 4 × 10–3 × 760 = 3.04 torr. 

 ok;q esa] ty ok"i dk vkaf'kd nkc =
40

100
 × 12.5 = 5 

 vr% ty ok"i ds vkaf'kd nkc ds eku 5 VkWj ls lkE; eku] (3.04 VkWj) rd de djus ds fy, ok;q esa] ty ok"i dh 

ek=kk esa deh gksuh pkfg,A blfy,] CuSO4.5H2O ds nzO;eku esa o`f) gksxh rFkk CuSO4.H2O ds nzO;eku esa deh 

gksxhA 
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6. In how many of the following species, the underlined atom has fractional oxidation number (on an 

average)?  

 fuEu esa ls fdruh iztkfr;ksa esa js[kkafdr ijek.kq fHkUukad vkWDlhdj.k vad j[krk gS ¼vkSlr :i ls½\ 

 N2O3, Fe3O4, Na2S4O6, KO2, Na2S5, KMnO4, MnO2, C3O2    

Ans. 5  

Sol. Fe3O4,  Fe dk O.N. = 
8

3
   KO2, O dk O.N. = –

1

2
 

 Na2S4O6, S dk O.N. = 
5

2
   Na2S5, S dk O.N = –

2

5
 

       C3O2, C dk O.N. =  + 
4

3
 

 

7. For the reaction 2C  2A, the graph between concentration and time is shown as   

 2C  2A, vfHkfØ;k ds fy, lkanzrk rFkk le; dks fuEu xzkQ ds }kjk çnf'kZr fd;k tkrk gSA 

       
 what is the value of Kc for the reaction? vfHkfØ;k ds fy, Kc dk eku gS % 

Ans. 9. 

Sol. 2C  2A   KC =  =  = 9 

  Kc of  2 C  2A is 9.  

  (2 C  2A  ds fy, Kc = 9 gSA½ 
 

8. By how many of the following ways, the concentration of CO2 can be increased at equilibrium ? 

 CO(g) + H2O (g)   CO2(g) + H2(g)    H = + ve      

 (a) By increasing temperature (V = constant) (b) By decreasing volume (T = constant) 

 (c) By increasing volume (T = constant)  (d) By adding more CO(g) (V, T = constant) 

 (e) By removing H2(g) (V, T = constant) (f) By adding inert gas  (P, T = constant) 

 (g) By adding inert gas  (V, T = constant) (h) By increasing pressure (T = constant) 

 (i) By addition of catalyst (P, V, T = constant) 

 fdrus rjhds ls] lkE; ij CO2 dh lkUnzrk esa of̀) gks ldrh gS ? 

 CO(g) + H2O (g)   CO2(g) + H2(g)    H = + ve     

 (a) rkieku esa of̀) dj (V = fu;r)   (b) vk;ru esa deh dj (T = fu;r) 

 (c) vk;ru esa o`f) dj (T = fu;r)   (d) vkSj vf/kd CO(g) dh ek=kk dks feykdj (V, T = fu;r) 

 (e) H2(g) dks fudkydj (V, T = fu;r)  (f) vfØ; xSl dks feykdj (P, T = fu;r) 

 (g) vfØ; xSl dks feykdj (V, T = fu;r)  (h) nkc esa o`f) dj (T = fu;r) 

 (i) mRizsjd dks feykdj (P, V, T = fu;r) 

Ans. 5 

Sol. (a, b, d, e, h) 
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9. Consider the following reversible reactions : 

  A + B  P ; KC = 6 

  2B + C   2D ; KC = 4 

 Hence, what will be the KC for the reaction, 

  A + D  P + 
C

2
 

 fuEu mRØe.kh; vfHkfØ;kvksa ij fopkj dhft, : 

  A + B  P ; KC = 6 

  2B + C  2D ; KC = 4 

 rc vfHkfØ;k  A + D  P +  
C

2
ds fy, KC dk eku D;k gksxk \ 

Ans. 3  

Sol. Eq. (i) + {EQ. (ii)} × 
1

2

 
 
 

 

 So, KC = 6 × (4)– 1 / 2  = 3 

 

10. Match the following . (fuEu dks lqesfyr dhft,A) 

Reaction 

(Homogeneous gaseous phase) 

vfHkfØ;k ¼lekaxh xSlh; voLFkk½ 

Degree of dissociation of reactant in terms of equilibrium 

constant 

lkE;koLFkk fu;rkad ds inksa esa vfHkdeZd ds fo;kstu dh ek=kk 

A A + B    2 C (p)    k 1 k  

B 2 A    B + C (q)    k 2 k  

C A + B    C + D (r)  2 k 1 2k  

D AB  
1

2
 A2 + 

1

2
B2 (s) 

2 k

1 2 k
 

 

Ans. (A)  q ,  (B)  (s) ,  (C)  p ,  (d)  r 

 

DPP No. B5 (JEE-MAIN) 
Total Marks: 45         Max. Time: 33 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.12  (3 marks, 2 min.) [36, 24]  

Numerical Value Questions ('0' negative marking) Q.13 to Q.15  (3 marks, 3 min.) [09, 09] 
 

ANSWER KEY 
 

1. (A) 2. (C) 3. (A) 4. (B) 5. (B) 6. (D) 7. (D) 

8. (D) 9. (C) 10. (C) 11. (C) 12. (B) 13. (300)  14. (7)  

15. (2)   
 

1. For the reaction : N2O4 (g)   2NO2 (g) at 360 K, the value of Kc = 0.4 mole lit–1. The value of Kp for 

the reaction at the same temperature would be :    

 360 K ij N2O4 (g)   2NO2 (g) vfHkfØ;k ds fy;s Kc = 0.4 mole lit–1 gSA leku rki ij vfHkfØ;k ds fy;s Kp 

dk eku D;k gksxk %  

 (A*) 12 atm  (B) 1.2 atm  (C) 1.2 × 103   atm (D) 1.33 × 10–2 atm 
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2. For the equilibrium PCI5 (g)   PCI3 (g) + CI2(g) in a closed vessel, Kp is found to be double of Kc. 

This is attained when :        

 PCI5 (g)  PCI3 (g) + CI2(g)  

 ,d can ik=k esa mijksDr lkE; ds fy,] Kp dk eku Kc ls nksxquk gSA ;g çkIr gksrk gS tc %  

 (A) T = 2 K  (B) T = 17.22 K  (C*) T = 24.36 K (D) T = 6.09 K  

Sol. Kp = Kc (RT)n  

 2Kc = Kc (RT)n  

 2 = (RT)1 

 T =
2

0.0821
 = 24.36 K 

 

3. For the given reaction at equilibrium :        

 lkE; ij fuEu vfHkfØ;k gksrh gS % 

  AgNO3(s)  Ag(s) + NO2(g) + 
1

2
O2(g) 

 If total pressure at equilibrium is P, then Kp for the given reaction will be : 

 ;fn lkE; ij dqy nkc P gS rks nh xbZ vfHkfØ;k ds fy, Kp gksxk & 

 (A*) Kp = 
3 / 2

2

3
P3/2 (B) Kp = 

1/ 2

2

3
P1/2 (C) Kp = 

2 / 3

1

3
P3/2 (D) Kp =

2/ 3

1

3
 P3/2 

Sol. AgNO3(s)  Ag(s) + NO2(g) + 
1

2
O2(g) 

        p1      p1/2 

 Total pressure ¼dqy nkc½ = p1 +  1p

2
= 13p

2
 = P (given fn;k x;k gS) 

  p1 = 
2P

3
  ..... (A) 

 Kp = 
2NOp  × 

2

1/ 2
Op  = p1 ×

1/ 2

1p

2

 
  

  =
3 / 2

2

3
 P3/2  (using (A)) (A) ¼dk mi;ksx dj½ 

 

4. The number of moles of chromite ore (FeCr2O4) that can be produced by allowing 0.2 moles of Fe, 0.3 

moles of Cr and 0.4 moles of O2 to combine according to the following reaction :   

   Fe + 2Cr + 2O2   FeCr2O4 

 ØksesV v;Ld (FeCr2O4) ds fdrus eksy mRikfnr gksxs tc Fe ds 0.2 eksy, Cr ds 0.3 eksy o O2 ds 0.4 eksy fuEu 

vfHkfØ;k ds vuqlkj fØ;k djrs gSA  

   Fe + 2Cr + 2O2   FeCr2O4 

 (A) 0.2   (B*) 0.15  (C) 0.9   (D) 0.3 

Sol.  Fe   +   2Cr    +   2O2    FeCr2O4 

 Mole 0.2 0.3  0.4 

   L.R.       
0.3 1

2


 = 0.15 mole 

 

5. The graph which will be representing all the equilibrium concentrations for the reaction   

  N2O4(g)  2NO2 (g) will be :  

 (the concentrations of N2O4 (g) and of NO2 (g) for which the following reaction will be at equilibrium will 

lie on which of the following graphs)  
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 og vkjs[k tks fuEu vfHkfØ;k N2O4(g)  2NO2(g) ds fy,] lHkh lkE; lkUnzrkvksa (equilibrium 

concentrations) dks iznf'kZr djrk gSA 

 (N2O4 (xSl) rFkk NO2 (xSl) dh lkUnzrk,sa] ftuds fy, vfHkfØ;k lkE; ij gksxh ] fuEu esa ls dkSulk vkjs[k mudks 

iznf'kZr djsxkA½ 

 (A) [NO ]2

[N O ]2 4  

 (B*) [NO ]2

[N O ]2 4  

 (C) 
[NO ]2

[N O ]2 4  

 (D) [NO ]2

[N O ]2 4  

  

 

Sol. All the equilibrium concentrations will satisfy the equation  

  K = 
2

2

2 4

[NO ]

[N O ]
  y2 = kx the required parabolic graph  

 lHkh lkE; lkUnzrk,]¡ lehdj.k dks larq"V djrh gSA 

  K =  
2

2

2 4

[NO ]

[N O ]
  y2 = kx vko';d ijoy; vkjs[k gSA  

 

6. In a reversible chemical reaction having two reactants in equilibrium with one product, if the initial 

concentration of both the reactants is doubled, then the equilibrium constant will :  

 (A) also be doubled    (B) be halved  

 (C) become one fourth    (D*) remain the same.  

 ,d mRØe.kh; jklk;fud vfHkfØ;k esa nks fØ;kdkjd] ,d mRikn ds lkFk lkE; ij gSaA ;fn nksuksa fØ;kdkjdksa dh 

çkjfEHkd lkUnzrk  dks nqxquk dj nas] rc lkE;koLFkk fu;rkad % 

 (A) nqxquk gks tk;sxk (B) vk/kk gks tk;sxk (C) ,d pkSFkkbZ jg tk;sxk (D*) vifjofrZr jgsxk 

 

7. The number of Br¯ ions in 2.67gram AlBr3 is (NA = 6  1023) :  

 2.67 xzke AlBr3 esa Br¯ vk;uksa dh la[;k gS (NA = 6  1023)    

 (A) 1.5  1022  (B) 1.8 1021  (C) 6 1021  (D*) 18 1021 

Sol. Number of moles of AlBr3 =
267

67.2
  = 0.01 

 Number of Br ¯ ions = 0.01 NA  3 = 18 1021 

Sol. AlBr3 ds eksyksa dh la[;k = 
267

67.2
 = 0.01 

 Br¯ vk;uksa dh la[;k = 0.01 NA  3 = 18 1021 

 

8. Volume of H2 evolved at STP on complete reaction of 27g of aluminium with excess of aqueous NaOH 

would be: Al + NaOH + H2O  Na [Al(OH)4] + H2     

 (A) 22.4 litres  (B) 44.8 litres  (C) 67.2 litres  (D*) 33.6 litres 

tyh; NaOH ds vkf/kD; ds lkFk, 27 xzke ,Ykqfefu;e dh iw.kZ vfHkfØ;k ls fu"dkflr H2 dk STP ij vk;ru fuEu gS%  

 Al + NaOH + H2O  Na [Al(OH)4] + H2   

 (A) 22.4 yhVj  (B) 44.8 yhVj  (C) 67.2 yhVj  (D*) 33.6 yhVj 

Sol.   2Al          +    2NaOH  + 6 H2O    2Na [Al(OH)4] + 3H2 

 mole    Al = 
27

27
 = 1 mole        (excess) 

 from mole–mole analysis 
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  Aln

2
 = 2Hn

3
 (Here n = mole) 

  
2Hn = 

3

2
× Aln   

3

2
×1 

  
2Hn =

3

2
  

 
2Hvol = 

3

2
× 22.4  (at S.T.P) = 33.6 Lit.   

gy %  2Al          +    2NaOH  + 6 H2O    2Na [Al(OH)4] + 3H2 

 eksy  Al = 
27

27
 = 1 eksy (vkf/kD;) 

 eksy&eksy fo'ys"k.k ls 

   Aln

2
= 2Hn

3
   (;gk¡ n = eksy) 

  
2Hn = 

3

2
× Aln    

3

2
×1  

  
2Hn =

3

2
  

 
2Hvol = 

3

2
× 22.4  (S.T.P ij) = 33.6 Lit.  

 

9. For the reaction A(g) + B(g)  C(g) at equilibrium, the partial pressure of the species are PA = 0.15 

atm,  

PC = PB = 0.30 atm. If the capacity of reaction vessel is reduced, the equilibrium is re-established. In the 

new situation, partial pressure A and B become twice. What is the partial pressure of C :  

 A(g) + B(g)  C(g) vfHkfØ;k ds fy;s lkE; ij Lih'kht ds vkaf'kd nkc PA = 0.15 atm, PC = PB = 0.30 atm 

gSaA ;fn vfHkfØ;k ik=k dh {kerk esa deh dh tkrh gS vkSj lkE; iquZLFkkfir gksrk gS] rks ubZ ifjfLFkfr esa A vkSj B dk 

vkaf'kd nkc nqxquk gks tkrk gSA rc] C dk vkaf'kd nkc D;k gksxk % 

 (A) 0.3 atm  (B) 0.6 atm  (C*) 1.2 atm  (D) 1.8 atm 

Sol.  A(g) + B(g)  C(g) 

 eq.1 0.15    0.3      0.3 ; Kp =  
0.3

0.3 0.15
= 

20

3
 

 eq.2  0.3     0.6      PC ;  cP

0.3 0.6
= 

20

3
 

  PC = 1.2 atm 

 

10. At low pressure, if RT = 2 a.P , then the volume occupied by one mole of vander Waal's gas is :  

 ;fn fuEu nkc ij, RT = 2 a.P  gS] rks ,d eksy okW.MjokWYl xSl }kjk ?ksjk x;k vk;ru gSA   

 (A) 
2RT

P
  (B) 

2P

RT
   (C*) 

RT

2P
  (D) 

2RT

P
 

Sol. At low pressure, fuEu nkc ij  

 
2

a
P

V

 
  

 (V) = RT 

 i.e., PV2 –RTV + a = 0 
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 V = 
2 2RT R T – 4Pa

2P


 =

RT

2P
  

 

11. The value of  
1PK and 

2PK  for the reactions  

  X     Y + Z   ...... (1)  

 and  A     2B   ...... (2)  

 are in the ratio of 9 : 1. If the degree of dissociation of X and A be equal, then total pressure at 

equilibrium (1) and (2) are in the ratio     

 vfHkfØ;k            

  X   Y + Z   ...... (1)  

 rFkk A  2B   ...... (2)  

 ds fy, 
1PK  rFkk 

2PK  ds ekuksa dk vuqikr Øe'k%  

 9 : 1 gSA ;fn X rFkk A ds fo;kstu dh ek=kk leku gS rc lkE; ij (1) rFkk (2) ds dqy nkcksa dk vuqikr gSA  

 (A) 3 : 1   (B) 1 : 9   (C*) 36 : 1   (D) 1 : 1  

Sol.   X     Y + Z     A    2B    

 At  t=0 1   0     0   At  t=0 1     0  

 At  t =teq 1–          At  t = teq 1–   2


1PK 

1 1

1

P P
1 1

1–
P

1

 


   


 

.............(i)  
2PK 

2
2
22

2

4
P

(1 )

1–
P

1



 



 

.............(ii) 

 Divide equation (i) by (ii) we get  

 lehdj.k (i) esa (ii) dk Hkkx nsus ij  

 1P

2

K

K
 = 

1

4
1

2

P

P
  1

2

P

P
 =

36

1
   P1 : P2 = 36 : 1 

 

12. A reaction mixture containing H2, N2 and NH3 has partial pressure 2 atm, 1 atm and 3 atm respectively 

at 725 K. If the value of KP for the reaction, N2 + 3H2  2NH3 is 4.28  10–5 atm–2 at 725 K, in which 

direction the net reaction will go :      

 (A)  Forward      (B*) Backward   

 (C) No net reaction     (D) Direction of reaction cannot be predicted  

 725 K ij] ,d vfHkfØ;k feJ.k esa H2, N2 rFkk NH3 ds vkaf'kd nkc Øe'k% 2 atm, 1 atm rFkk 3 atm gS ;fn 725 

K ij] vfHkfØ;k N2 + 3H2  2NH3 ds fy, Kp dk eku 4.28  10–5 atm–2 gS rc ifj.kkeh vfHkfØ;k fdl fn'kk 

esa xfr djsxhA  

 (A)  vxz fn'kk esa       (B*) i'p fn'kk esa  

 (C) fdlh Hkh fn'kk esa ugha     (D) vfHkfØ;k dh fn'kk dk vuqeku ugha yxk;k tk ldrk gSA 

Sol. N2 + 3H2  2NH3, KP = 4.28 × 10–5 atm–2 

 Reaction Qnotient, vfHkfØ;k HkkxQy QP = 3

2

2
NH

3
N 2

P

P (PH )
  = 

3

a

1 (2)
 =

9

8
  

 QP > KP,    Reaction will go Backward. vfHkfØ;k i'p~ fn'kk dh vksj xfr djsxhA 
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13. If the density of a gas sample is 4 g/L at pressure 1.2  105 Pa. Find out the value of vRMS (in m/s)    

 ;fn 2  105 Pa nkc ij xSl ds ,d uewus dk ?kuRo 4 g/L gks rks vRMS dk eku Kkr dhft;sA    

Ans. 300 m/s  

Sol. vRMS = 
3RT

M
 = 

3P


 = 

53 1.2 10

4

   = 300 m/s 

 

14. If the de-Broglie wavelength of electron in pth orbit of He+ ion is 11.66 Å, find the value of p. Given 

radius of Ist orbit of H-atom is 0.53 Å.        

 ;fn He+ vk;u dh pth d{kk esa bySDVªkWu dh rjax nS/;Z 11.66 Å gS] rc p dk eku Kkr dhft,A ¼fn;k gS % H-ijek.kq 

dh izFke d{kk dh f=kT;k 0.53 Å gSA)       

Ans. 7  

Sol.  2rn = n  2 × 
22

7
 × 0.53 × 

2n

2
 = n × 11.66 

  n = 7. 

 

15. The number of vacant hybrid orbitals which participate in the formation of 3-centre 2 electron bonds i.e., 

banana bonds in diborane structure is :  

 Mkbcksjsu lajpuk esa fjDr ladfjr d{kdksa dh la[;k crkb;s tks 3-dsUnz 2 bysDVªkWu ca/k vFkkZr~ cukuk ca/k (banana 

bonds) fuekZ.k esa Hkkx ysrs gSaA  

Ans. 2   

Sol.     

 No of vacant sp3 hybrid orbitals participating in the formation of banana bonds are 2.  

 cukuk ca/k (banana bonds) ds fuekZ.k esa Hkkx ysus okys fjDr sp3 ladfjr d{kdksa dh la[;k 2 gSA 

 

DPP  No. # B6 (JEE-ADVANCED)  
Total Marks: 41           Max. Time: 27 min. 
 

Multiple choice objective ('–1' negative marking) Q.1 to Q.6  (4 marks, 2 min.)  [24, 12]  

Numerical Value Questions ('0' negative marking) Q.7 to Q.9   (3 marks, 3 min.) [09, 09] 

Match the Following    (no negative marking) Q.10    (8 marks, 6 min.)  [08, 06] 
 

ANSWER KEY 
 

1. (BCD) 2. (AC) 3. (ABCD) 4. (ABC) 5. (ACD) 6. (AC) 7. (9)  

8. (3) 9. (6) 10. (A) t ; (B) p,q,t ;  (C) p,r ; (D) q,s 
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1.* For a real gas under low pressure conditions, which of the following graph is/are incorrect ?  
 U;wu nkc ij ,d okLrfod xSl ds fy,] fuEu esa ls dkSulk@ls oØ lgh ugh gSA      

 (A)   (B*)   (C*)   (D*)  

Sol. At low pressure vander waal's equation for a real gas is given as  

 Z = 1 – 
a

RTV
 

 intercept = 1  

 slop = –ve  

Sol. U;wu nkc ij okLrfod xSl ds fy, ok.Mj okWy lehdj.k fuEu izdkj nh tkrh gSA  

 Z = 1 – 
a

RTV
 

 vUr% [k.M = 1  

 <ky = –ve 

 

2.* An industrial fuel, ‘water gas’, which consists of a mixture of H2 and CO can be made by passing steam 

over red-hot carbon. The reaction is  C(s) + H2O(g)  CO(g) + H2(g), H = +131 kJ 

 The yield of CO and H2 at equilibrium would be shifted to the product side by 

 (A*) raising the partial pressure of the steam (B) adding hot carbon 

 (C*) raising the temperature   (D) reducing the volume of the system 

 vkS|ksfxd bZa/ku, ‘ty xSl’, tks fd H2 rFkk CO ls cuh gksrh gS dh Hkki dks jDr r`Ir dkcZu ls izokfgr djds cuk;h 

tkrh gSaA vfHkfØ;k fuEu gSa &  C(s) + H2O(g)  CO(g) + H2(g), H = +131 kJ 

 lkE;oLFkk ij CO rFkk H2 dh yfC/k mRikn dh vksj] fuEu }kjk foLFkkfir dh tk ldrh gSA   

 (A*) Hkki ds vkisf{kd nkc esa of̀) }kjk  (B) xeZ dkcZu feykus ij   

 (C*) rkieku esa o`f) }kjk     (D) ra=k dk vk;ru ?kVk dj 

 

3.* Which of the following can act both as a Bronsted acid & a Bronsted base (amphiprotic species) : 

 fuEu esa ls dkSulk¼ls½ czkWUlVsM vEy rFkk czkWUlVsM {kkj nksuksa dh rjg O;ogkj ¼mHk;/kehZ Lih'kht½ dj ldrk¼rs½ 

gS¼gSa½%   

 (A*) NH3  (B*) H2PO3
–  (C*) HCO3

  (D*) OH

4.* Which of the following statements is/are incorrect at 25°C :      

 (A*) pKa for H3O+ is 15.74   (B*) Percentage dissociation of water is 1.8 × 10–9 %  

 (C*) pKa + pKb = pKw for HCl & ClOH  (D) pKb for OH– is –1.74 

 fuEu esa dkSulk dFku 25ºC ij vlR; gS % 

 (A*) H3O+ dk pKa eku 15.74 gksrk gSA  (B*) ty ds vk;uu dh çfr'krrk 1.8 × 10–9 % gksrh gSA  

 (C*) HCl ,oa ClOH ds fy;s, pKa + pKb = pKw gksxkA (D) OH– dk pKb eku –1.74 gksrk gSA   

Sol. pKa (H3O+) = –1.74 = pKb of OH–  

 pKa +  pKb = 14 only for conjugate acid base pair. 

  = 1.8 × 10–9  or 1.8 × 10–7 % for H2O.  

Sol. pKa (H3O+) = –1.74 = OH– dk pKb 

 pKa +  pKb = 14 dsoy la;qXeh vEy {kkj ;qXe ds fy, 

  = 1.8 × 10–9  vFkok H2O ds fy, 1.8 × 10–7 % 
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5.* Which of the following increases with dilution at a given temperature : 

 (A*) pH of 10–3 M acetic acid solution   

 (B) pH of 10–3 M aniline solution 

 (C*) degree of dissociation of 10–3 M acetic acid solution  

 (D*) degree of dissociation of 10–3 M aniline solution 

 fn;s x, rki ij fuEu esa ls fdlesa] ruqrk ds lkFk o`f) gksrh gS %      

 (A*) 10–3 M ,lhfVd vEy dh pH    (B) 10–3 M ,uhyhu ds foy;u dh pH  

 (C*) 10–3 M ,lhfVd vEy ds fo;kstu dh ek=kk  (D*) 10–3 M ,uhyhu ds fo;kstu dh ek=kk  

Sol. Degree of dissocation of WA & WB will increase. 

 [H+] in WA and [OH–] in WB will decrease so pH of WA and pOH of WB will increase.  

gy % WA rFkk WB  ds fo;kstu dh ek=kk] esa of̀) gksxhA  

 WA esa [H+] rFkk WB esa [OH–] esa deh gksxh blfy,] WA dh pH rFkk WB dh pOH esa o`f) gksxhA 

 

6.* Which of following solutions can act as buffer ? 

 fuEu es ls dkSulk¼ls½ foy;u] cQj dh rjg dk;Z dj ldrk¼rs½ gS@gSa \  

 (A*) NaHS + Na2S (B) NaNO3 + HNO3 (C*) H3PO4 + NaH2PO4 (D) KCl + KOH 
 

7. The density of an equilibrium mixture of N2O4 and NO2 at 1 atm and 
2400

7
K is 1.84 g/L. Calculate Kc for 

the equilibrium :  N2O4(g)  2NO2(g) 

 1 atm rFkk 
2400

7
K ij N2O4 rFkk NO2 ds ,d lkE; feJ.k dk ?kuRo 1.84 g/L gSA lkE; ds fy, Kc ifjdfyr 

dhft,:  N2O4(g)  2NO2(g)    

Ans. 9  

Sol. 1M  0    ......... initial 

 N2O2   2NO2 

 (1 – x)  2x    ......... at eqb. 

 Mol. wt. of mix. feJ.k dk v.kqHkkj = 
92(1 x) 46 2x

1 x

  


 = 

92

1 x
 

 We have, ¼ge j[krs gSA½ p = 
dRT

M
 

   1 = 
1.84 x 1/12 x 2400 / 7

92 / (1 x)
 

   x = 0.75 

  Kc = 
2(2x)

1 x
 = 

24 0.75

1 0.75




 = 9.0 

 

8. The total number of different kind of buffers obtained during the titration of H3AsO4 with NaOH are : 

 NaOH ds lkFk H3AsO4 ds vuqekiu ds nkSjku fdrus çdkj ds cQj çkIr gksrs gSa \ 

Ans. 3 

Sol. NaH2AsO4 + H3AsO4; NaH2AsO4 + NaHAsO4
– ; Na2HAsO4 + Na3AsO4. 

 

9. How many of the following species on mixing with water produce acidic solutions ? 

 fuEu esa ls fdruh Lih'kht ty ds lkFk fefJr djus ij vEyh; foy;u nsrh gS \   

 FeCl3 ; CuSO4 ; CO2 ; NaCl ; KCN ; NH4Cl ; C6H5NH3
+Cl– ; BCl3, CaCO3; 

Ans. 6 

Sol. FeCl3, CuSO4, CO2, NH4Cl ; C6H5NH3
+Cl– ; BCl3. 
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10. Match the column : 

 Column-I  Column-II 

(A) NaCl (aq.) (p) Significant cationic hydrolysis 

(B) CH3COONH4 (aq.) (q) Significant anionic hydrolysis 

(C) K2SO4. Al2(SO4)3.24H2O (aq.) (r) Acidic (pH < 7) 

(D) NaCN (aq) (s) Basic (pH > 7) 

  (t) pH is independent of concentration 

 fuEu dks lqesfyr dhft,&        

 Column-I  Column-II 

(A) NaCl (aq.) (p) lkFkZd /kuk;fud ty-vi?kVu 

(B) CH3COONH4 (aq.) (q) lkFkZd _.kk;fud ty-vi?kVu 

(C) K2SO4. Al2(SO4)3.24H2O (aq.) (r) vEyh; (pH < 7) 

(D) NaCN (aq) (s) {kkjh; (pH > 7) 

  (t) pH dk eku lkUnzrk ls Lora=k gSA 

 Given fn;k x;k gS : Ka1 = 5 × 10–7, Ka2 = 5 × 10–11 for H2CO3 

    Ka(CH3COOH) = 1.8 × 10–5 ; Kb(NH4OH) = 1.8 × 10–5  

Ans. (A) t ; (B) p,q,t ;  (C) p,r ; (D) q,s 

 

DPP No.# B7 (JEE-MAIN) 
Total Marks: 45         Max. Time: 33 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.12  (3 marks, 2 min.) [36, 24]  

Numerical Value Questions ('0' negative marking) Q.13 to Q.15  (3 marks, 3 min.) [09, 09] 
 

ANSWER KEY 
 

1. (B) 2. (B) 3. (C) 4. (D) 5. (B) 6. (D) 7. (A) 

8. (C) 9. (A) 10. (B) 11. (C) 12. (B) 13. (3) 14. (2) 

15. (6) 
 

 

1. Several acids are listed below with their respective equilibrium constants :  

 HF(aq) + H2O() 
 
H3O+ (aq) + F (aq)   Ka = 7.2 × 104  

 HS(aq) + H2O()  H3O+ (aq) + S2  (aq)  Ka = 1.3 × 1011 

 CH3COOH(aq) + H2O()  H3O+(aq) + CH3COO (aq) Ka = 1.8 ×105 

 Which is the strongest acid and which acid has the strongest conjugate base ? 

 (A) HF and HF  (B*) HF and HS– (C) HS– and HF  (D) HS– and CH3COOH  

 dqN vEyksa dks muds lEcaf/kr lkE; fLFkjkadksa ds vk/kkj ij uhps lwphc) fd;k x;k gS % 

 HF(aq) + H2O()  H3O+ (aq) + F (aq)  Ka = 7.2 × 104  

 HS(aq) + H2O()  H3O+ (aq) + S2  (aq)  Ka = 1.3 × 1011 

 CH3COOH(aq) + H2O()  H3O+(aq) + CH3COO (aq) Ka = 1.8 × 105 

 çcyre vEy dkSulk gS rFkk dkSulk vEy] çcyre la;qXeh {kkj j[krk gS \ 

 (A) HF rFkk HF  (B*) HF rFkk HS–  (C) HS– rFkk HF  (D) HS– rFkk CH3COOH  

Ans. Strongest acid HF; weakest acid HS– and weakest acid (HS–) has the stongest conjugate base. 

 çcyre vEy HF;  nqcZy vEy HS–  rFkk nqcZyre vEy (HS–) çcyre la;qXeh {kkj j[krk gSA 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


 
VISHESH (JD) | CHEMISTRY DPPs BOOKLET-2 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-28 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

2. What is the percent ionization of a 0.01 M HCN solution : Given Ka = 6.4  10–9.   

 0.01 M  HCN foy;u dk çfr'kr vk;uu D;k gS \ [Ka = 6.4 × 10–9] . 

 (A) 8 × 10–4 %  (B*) 0.08 %  (C) 8 × 10–3 %  (D) 0.8 % 

 

3. The following equilibria are given : 

 N2 + 3H2  2NH3 K1 

 N2 + O2  2NO K2 

 H2 + 
1

2
O2  H2O K3 

 The equilibrium constant of the reaction : 

 2NH3 + 
5

2
O2   2NO + 3H2O in terms of K1, K2 and K3 is :   

 fuEu lkE; fn;s x;s gSa %  

 N2 + 3H2  2NH3 K1 

 N2 + O2  2NO K2 

 H2 + 
1

2
O2  H2O K3 

 vfHkfØ;k 2NH3 + 
5

2
O2  2NO + 3H2O dk lkE; fu;rkad K1, K2 o K3 ds inksa esa fuEu gS % 

 (A) 1 2

3

K K

K
  (B) 

2
1 3

2

K K

K
  (C*) 

3
2 3

1

K K

K
  (D) K1 K2 K3 

Sol. (I) N2 + 3H2  2NH3; K1 = 
2

3
3

2 2

[NH ]

[N ][H ]
  (II) N2 + O2  2NO; K2 = 

2

2 2

[NO]

[N ][O ]
 

 (III) H2 + 
1

2
O2  H2O; K3 = 

1
2

2

2 2

[H O]

[H ][O ]
 

 (IV) 2NH3 +  
5

2
O2  2NO + 3H2O; Kc = 

5
2

2 3
2

2
3 2

[NO] [H O]

[NH ] [O ]
 = 

3
2 3

1

K K

K
 

 

4. Calculate pH of  following solutions :   

 fuEu foy;uksa ds pH dh x.kuk dhft, % 

 (a) 10–2 N H2SO4 (b) 10–2 M Ba(OH)2 

 (A) 1.7, 12.3  (B) 2, 12  (C) 1.7, 12  (D*) 2, 12.3  

 

5. pH of a strong acid solution is 3. On dilution, its pH changes to 5. How many times the dilution has 

takes place :  

 (A) 2 times     (B*) 100 times 

 (C) 5/3 times     (D) this is not possible with dilution 

 ,d çcy vEy ds foy;u dh pH 3  gSA ruq djus ij bldh pH ifjofrZr gksdj 5 gks tkrh gSA rks crkb;s bl 

foy;u dks] fdrus xquk ruq fd;k x;k \  

 (A) 2 xquk  (B) 100 xquk  (C) 5/3 xquk  (D) ruqdj.k ls ;g lEHko ugha gS 

 

6. pH of 10–8 N NaOH solution is :       

 10–8 N NaOH foy;u dh pH fuEu gS %       

 (A) 7.2    (B) 6.8    (C) 6.98  (D*) 7.02 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


 
VISHESH (JD) | CHEMISTRY DPPs BOOKLET-2 

 

 

Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
PAGE NO.-29 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 
    

7. A solution is prepared by urea and water. If mole fraction of water is 0.8 in the solution. Find the ratio of 

mass of urea & water.   

 ;wfj;k o ty }kjk ,d foy;u cuk;k x;kA ;fn foy;u esa ty dh eksy fHkUu 0.8 gS rks ;wfj;k o ty ds nzO;eku 

dk vuqikr Kkr dhft,A 

 (A*) 
5

6
   (B) 

6

5
   (C) 

1

1
         (D) 

4

1
 

Sol. urea

water

W 0.2 60 5

W 0.8 18 6


 


 

Sol. 
W 0.2 60 5

W 0.8 18 6


 



;wfj;k

ty

 

 

8. Which of the following salts does not undergo hydrolysis :     

 fuEu esa ls dkSuls yo.k dk ty vi?kVu ugha gksrk gS %  

 (A) CH3COONH4 (B) FeCl3.6H2O  (C*) KCl  (D) KCN 

 

9. Which of the following complex is nonionizable in aqueous solution ? 

 fuEu esa ls dkSu lk ladqy tyh; foy;u esa vk;u ugh cuk;sxkA 

 (A*)  [Co (NH3)3Cl3] (B)  [Co(NH3)4Cl2 ]Cl (C)  [Co(NH3)6 ]Cl3 (D)  [Co(NH3)6]Cl2 

 

10. Which of the following ligands is expected to be bidentate ligand? 

 (A) Thiocyanate  (B*) Oxalate   (C) Ethanamine   (D) Ethanenitrile 

 

 fuEu esa ls dkSu lk fyxs.M] f}nUrqd fyxs.M gksuk pkfg, \ 

 (A) Fkk;kslk;usV  (B*) vkWDlsysV  (C) ,Fksu,ehu   (D) ,FksukbVªkby 

 

11. Maximum coordination number of EDTA is  

 EDTA dh vfèkdre leUO; la[;k gS % 

 (A) 4   (B) 5   (C*) 6   (D) 8 

 

12. The ambidentate as well as monodentate ligand is : 

 mHk;nUrqqd ds lkFk&lkFk ,dy narqd fyxs.M gS % 

 (A) NH2–NH2  (B*) OCN–  (C) N3
–.   (D) gly 

Sol. NH2–NH2, OCN–, N3
– are monodentate ligand where as dmg–1 is bidentate ligand and OCN– is a 

ambidentate also.  

gy NH2–NH2, OCN–, N3
– ,dy narqd fyxs.M gS tcfd dmg–1 f}narqd fyxs.M gS rFkk OCN– ,d mHk;narqd fyxs.M 

Hkh gSA  

 

13. If the number of N-atoms in 1 molecule of Hyponitrous acid is x and the basicity of Boric acid is y, find 

the sum (x + y). 

 ;fn gkbiksukbVªl vEy ds ,d v.kq esa] N-ijek.kqvksa dh la[;k x gS rFkk cksjhd vEy dh {kkjdrk y gSA rc (x + y) dk 

eku Kkr dhft, \ 

Ans. 3 

Sol. Hyponitrous acid = H2N2O2   x = 2 

 Basicity of Boric acid = y = 1 

  x + y = 2 + 1 = 3. 
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gy- gkbiksukbVªl vEy = H2N2O2   x = 2 

 cksjhd vEy dh {kkjdrk = y = 1 

  x + y = 2 + 1 = 3. 

 

14. Calculate % degree of dissociation of 0.5 M NH3 at 25°C in a solution of pH  = 12   

 ,d foy;u ftldh pH = 12 gS esa 25º C ij 0.5 M NH3 ds fo;kstu dksfV ds % dh x.kuk djksA 

Sol. NH4OH  NH4
+ + OH- 

  C              0 0  

 C(1–)   C C 

 C= 10–2    pH = 12  

  = 
210

5



 = 2  10–2 or 2%  pOH = 12  

     [OH–] = 10–2   

 Ans. 2% 

 

15. Hydrogen gas saturated with water vapour is confined under a piston in a container with confined 

volume 10 litres as shown. The container also contains some liquid water. The partial pressure of H2 

over liquid water is 80 cm of Hg column. If now the piston is moved such that confined volume is 

doubled, then find final total pressure over water  liquid in the container. (aq. tension = 20 cm of Hg 

column)   

 (Neglect volume of liquid H2O). (Report your answer as y, where y =
Total pressure in cm of Hg

10
)  

 

 ,d 10 yhVj vk;ru okys fiLVu ;qDr ik=k esa ty ok"i ls lar`Ir gkbMªkstu xSl dks fp=kkuqlkj j[kk tkrk gSA ik=k 

esa dqN ek=kk esa nzo ty Hkh mifLFkr gSA nzo ty ds Åij] H2 dk vkaf'kd nkc] Hg dkWye ds 80 cm ds cjkcj gSA 

;fn vc fiLVu dks bl izdkj xfr djk;k tk;s fd ik=k dk vk;ru nqxquk gks tk,] rc ik=k esa nzo ty ds Åij 

dqy nkc D;k gksxk \ (H2O dk i`"Bh; ruko= 20 cm of Hg) (H2O nzo ds vk;ru dks ux.; yhft;s)          

 (viuk mÙkj y ds :i esa nhft,] tgk¡ y = 
Hg )

10

dqy nkc ¼  d s lseh - esa
) 

 
Ans. 6 

Sol. Pressure of H2 gas = 80 cm of Hg 

 Now, if the volume of the piston is doubled, then V.P. of water won’t change but pressure of H2 will 

become half 

  
2HP  = 40 cm of Hg 

  V. P. of water = 20 cm of Hg 

 Total pressure = 20 + 40 = 60 cm of Hg. 

 Therefore, answer = 60/10 = 6. 
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Sol. H2 xSl dk nkc = Hg dk 80 cm 

 vc ;fn ik=k ds vk;ru dks nqxquk dj fn;k tk,] rc ty dk V.P. ifjofrZr ugha gksrk gS] ijUrq H2 dk nkc vk/kk 

gks tkrk gSA 

  
2HP  = 40 cm of Hg 

  H2O dk V. P. = 20 cm of Hg 

 dqy nkc = 20 + 40 = 60 cm of Hg. 

 vr% mÙkj = 60/10 = 6. 

 

DPP  No. # B8 (JEE-ADVANCED)  

Total Marks: 39           Max. Time: 27 min. 
 

Multiple choice objective ('–1' negative marking) Q.1 to Q.4  (4 marks, 2 min.)  [16, 08]  

Comprehension ('–1' negative marking) Q.5 to Q.6   (3 marks, 2 min.)   [06, 04]  

Numerical Value Questions ('0' negative marking) Q.7 to Q.9  (3 marks, 3 min.) [09, 09] 

Match the Following    (no negative marking) Q.10    (8 marks, 6 min.)  [08, 06] 
 

ANSWER KEY 
 

1. (ABC) 2. (BD) 3. (CD) 4. (ABC) 5. (C) 6. (C) 7. (3)  

8. (4) 9. (9) 10. (A) –q, (B) –p, (C) –s, (D) –r 
 

 

1.* Which of the following statement(s) is/are correct ? 

 (A*) The electronic configuration of Cr is [Ar] 3d54s1. (Atomic number of Cr = 24). 

 (B*) The magnetic quantum number may have a negative value. 

 (C*) In silver atom, 23 electrons have a spin of one type and 24 of the opposite type.  

 (Atomic number of Ag = 47) 

 (D) The average oxidation state of nitrogen in HN3 is –3. 

 fuEu esa ls dkSulk dFku lgh gS@gSa \ 

 (A*) Cr dk bysDVªkWfud foU;kl [Ar] 3d54s1 gS (Cr dk ijek.kq Øekad = 24). 

 (B*) pqEcdh; DokaVe la[;k ,d _.kkRed eku j[krk gSA 

 (C*) flYoj ijek.kq esa, 23 bysDVªkWu ,d izdkj dk pØ.k o 24 bysDVªkWu foijhr izdkj dk pØ.k j[krs gSA 

 (Ag dk ijek.kq Øekad = 47) 

 (D) HN3 esas ukbVªkstu dh vkSlr vkWDlhdj.k voLFkk –3 gsa 

 

2.* Which of the following complex(s) ions obeys Sidgwick’s effective atomic number (EAN) rule ?  

 fuEu ladqy vk;uksa esa ls dkSu flM~fod izHkkoh ijek.kq Øekad (EAN) fu;e dk ikyu djrs gS \ 

 (A) [Fe(CN)6]3–  (B*) [Fe(CN)6]4–  (C) [Cr(NH3)6 ]3+  (D*) [Ni(CO)4] 

Sol. (B) E.A.N. = 26 – 2 + 12 = 36 

 (D) E.A.N. = 28 + 8 = 36 

 

3.* Which of the following complex(s) will give white precipitate with BaCl2  solution ? 

 fuEu esa ls dkSulk@dkSuls ladqy BaCl2 foy;u ds lkFk fØ;k dj lQsn vo{ksi nsrk gSA 

 (A) [Cr(NH3)5SO4] Cl (B) [Co(NH3)4Cl2]NO2 (C*) [Cr(NH3)5Cl] SO4 (D*) [Cr(NH3)5Br] SO4  
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4.* The 'brown ring' formed at the junction of two layers in the test of nitrate is due to the formation of a 

complex ion, [Fe(H2O)5NO]2+. Which of the following statement(s) is/are correct for this complex.  

[ = 3.87 B.M.]? 

 (A*) Oxidation state of Fe is +1 and NO exists as NO+. 

 (B*) The complex ion is in octahedral geometry as attained by sp3d2 hybridisation 

 (C*) The complex is paramagnetic and has three unpaired electrons due to transfer of electron from NO 

to Fe2+. 

 (D) The complex is in octahedral geometry as attained by d2sp3 hybridisation. 

 ukbVªsV ds ijh{k.k esa] nks ijrksa ds feyku fcUnq (at the junction) ij] ladqy vk;u [Fe(H2O)5NO]2+ ds fuekZ.k ds 

dkj.k] ,d **Hkwjh oy;** dk fuekZ.k gksrk gSA bl ladqy ds fy, fuEu esa ls dkSulk@dkSuls dFku lR; gS@gS aA  

[ = 3.87 B.M.] ? 

 (A*) Fe dh vkWDlhdj.k voLFkk +1 rFkk NO, NO+ds :i esa vfLrRo j[krk gSA  

 (B*) ladqy vk;u sp3d2 ladj.k }kjk] v"VQydh; T;kferh j[krk gSA  

 (C*) ladqy vuqpqEcdh; gS rFkk NO ls Fe2+ dks bysDVªkWu LFkkukUrj.k ds dkj.k rhu v;qfXer bysDVªkWu j[krk gSA  

 (D) ladqy vk;u d2sp3 ladj.k }kjk] v"VQydh; T;kferh j[krk gSA  

Sol.  
2 5[Fe(H O) NO]

 

  

 Number of unpaired electrons = 3 ; So,  = 3(2 3)  = 3.87 B.M.  

gy %  
2 5[Fe(H O) NO]

 

 

 

 v;qfXer bysDVªkWu dh la[;k = 3 ; vr%   = 3(2 3)  = 3.87 B.M.  
 

Comprehension # (Q.5 to 6)  

 According to crystal field theory, a stronger ligand produces larger . Due to this electrons get paired up 

in the presence of strong ligands. Hence, a metal ion in a complex with same coordination number 

show different magnetic behaviour in the presence of different ligands.  

 The splitting of d orbitals along with presence of empty orbitals and electrons may result into colour of 

complexes. 

vuqPNsn # (iz'u la[;k 5 ls 6 rd)  

 fØLVy {ks=k fl)kUrkuqlkj] ,d izcy fyxs.M o`gn~  cukrk gSA blds dkj.k izcy fyxs.M dh mifLFkfr esa bysDVªkWu 

;qfXer gks tkrs gSaA vr% leku lEkUo; la[;k okys ,d ladqy esa ,d /kkrq vk;u fofHkUu fyxs.Mksa dh mifLFkfr esa 

fHkUu pqEcdh; O;ogkj n'kkZrs gSA d d{kdks ds foikVu ds lkFk] fjDr d{kdksa o bysDVªksuksa dh mifLFkfr ds 

ifj.kke&Lo:i] ladqy jaxhu gksrs gSA 

 

5. Which of the following complexes is a paramagnetic inner orbital complex?    

 fuEUk esa ls dkSulk ladqy ,d vuqpqEcdh; vkUrfjd d{kd ladqy gS \ 

 (A) [Fe(CN)6]4–  (B) [CoCl4]2–  (C*) [Cu(NH3)4]2+ (D) [Ni(CN)4]2– 

Sol. [Fe(CN)6]4– 
 Fe2+, t2g

6  eg
0 

 diamagnetic,  inner orbital 
 

 [CoCl4]2–   
 Co2+, t2g

5 eg
2 

 paramagnetic, outer orbital 
 

 [Cu(NH3)4]2+ 
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 Cu2+,  d9  square planar, dsp2    
 paramagnetic, inner orbital 
 

 [Ni(CN)4]2– 
 Ni2+  d8, square planar 
 inner orbital, diamagnetic 

gy % [Fe(CN)6]4– 

 Fe2+, t2g
6  eg

0 

 izfrpqEcdh; vkUrfjd d{kd 
 

 [CoCl4]2–   
 Co2+, t2g

5 eg
2 

 vuqpqEcdh;  cká d{kd 
 

 [Cu(NH3)4]2+ 

 Cu2+,  d9  oxZ leryh;, dsp2    

 vuqpqEcdh;, vkUrfjd d{kd 
 

 [Ni(CN)4]2– 

 Ni2+  d8, oxZ leryh; 

 vkUrfjd d{kd] izfrpqEcdh; 

 

6. Which of the following pair of species is coloured in aqueous solution?   

 fuEu esa ls dkSulh iztkfr;ksa dk ;qXe tyh; foy;u esa jaxhu gS \ 

 (A) CuSO4, CaCl2 (B) CuSO4, CuCl (C*) KMnO4, CuSO4 (D) CuCl2, ZnCl2 

Sol. Cu2+  blue coloured 

 Cu+, Ca2+, Zn2+ salts are colourless. 

 KMnO4 is purple coloured. 

gy % Cu2+  uhyk jax 

 Cu+, Ca2+, Zn2+ yo.k jaxghu gSA 

 KMnO4 tkequh jax dk gSaA  

 

7. Number of bidentate monoanionic ligands among the following are : 

 Acetylacetonato, Oxalato, Dimethylglyoximato, Glycinato, Azido, Ethylenediaminetetracetato, 

Propylenediamine 

 fuEu esa ls f}nUrqd ,d_.kk;fud fyxs.M dh la[;k gSa % 

 ,flfVy,flVksusVk,  vkWDlsysVks, MkbesfFkyXykbvkWDlhesVks, XykbflusVks, ,tkbMks, ,fFkyhuMkb,ehuVsVªk,flVsVks, 

izksfiyhuMkb,ehu 

Ans. 3  

Sol. Bidentate monoanionic ligands are Acetylacetonato, Dimethylglyoximato, Glycinato. 

Sol. f}nUrqd ,d_.kk;fud fyxs.M fuEu gSa : ,flfVy,flVksusVks, MkbesfFkyXykbvkWDlhesVks , XykbflusVksA 

 

8. Number of complexes that are paramagnetic in nature with number of unpaired electrons (n  2) are : 

 ,sls ladqyksa dh la[;k ftudh izd`fr vuqpqEcdh; gS rFkk buesa v;qfXer bysDVªkWu dh la[;k (n  2) gSa % 

 1. [MnCl4]2–   2. [Mn2(CO)10]    3. [V(CO)6]–  4. [Ni(H2O)6]Cl2  

 5. [Pt(NH3)2Cl2]  6. [Co(NH3)2(H2O)4]Cl2   7. [Ni(CN)4]2–   8. [Cu(H2O)4]2+  

 9. K3[Cr(CN)6] 

Ans. 4. 

Sol. [MnCl4]2–, [Ni(H2O)6]Cl2,  [Co(NH3)2(H2O)4]Cl2,  K3[Cr(CN)6]. 
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9. Number of chelate rings in [Cr(ox)3]3– = a 

 Number of chelate rings in [Co(en) (NH3)2(Py)2]3+ = b 

 Number of chelate rings in [Fe(EDTA)]– = c 
 Number of chelate rings in brown ring complex [Fe(H2O)5(NO)]SO4  = d 

 Calculate the value of (a + b + c + d) is.......... 

 [Cr(ox)3]3–  esa fdysV oy;ksa dh la[;k = a 

 [Co(en) (NH3)2(Py)2]3+ esa fdysV oy;ksa dh la[;k  = b 

 [Fe(EDTA)]–   esa fdysV oy;ksa dh la[;k = c 

 Hkwjs oy; ladqy [Fe(H2O)5(NO)]SO4 esa fdysV oy;ksa dh la[;k  = d 

 (a + b + c + d) ds eku dh x.kuk djksA 

Ans. 9 

Sol. a = 3, b = 1, c = 5, d = 0   (a + b + c + d) = 9 

 

10. Match the compounds of List I with the appropriate Hybridisation in List II  

 List-I   List-II  

 (Complex)  (Hybridisation) 

(A) [Cr(H2O)3(NO2)3] (p) sp3d2 

(B) [Ni(H2O)2Cl2(en)] (q) d2sp3 

(C) [Pt(NH3)2Cl2] (r) sp3   

(D) [Ni(CO)4] (s) dsp2 

 lwph I esa fn;s x;s ;kSfxdks dks lwph II esa fn, x;s mi;qDr ladj.k ds lkFk lqesfyr dhft,  

 lwph-I  lwph-II 

 (ldqay)  (ladj.k) 

(A) [Cr(H2O)3(NO2)3] (p) sp3d2 

(B) [Ni(H2O)2Cl2(en)] (q) d2sp3 

(C) [Pt(NH3)2Cl2] (r) sp3   

(D) [Ni(CO)4] (s) dsp2 

Ans. A–q, B–p, C–s, D–r 

Sol. Refer class notes 
 

DPP No.# B9 (JEE-MAIN) 
Total Marks: 45         Max. Time: 33 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.12  (3 marks, 2 min.) [36, 24]  

Numerical Value Questions ('0' negative marking) Q.13 to Q.15  (3 marks, 3 min.) [09, 09] 
 

ANSWER KEY 
 

1. (A) 2. (B)  3.  (C) 4. (A) 5. (C) 6. (B) 7. (C) 

8. (D) 9. (A) 10. (B) 11. (D) 12. (C) 13. (2) 14. (3)  

15. (0) 
 

 

1. Calculate the pH of solution obtained by mixing 100 ml of 0.01 M HCl solution & 100 ml of 0.02 M 

H2SO4 solution. 

 0.01 M HCl ds 100 ml rFkk foy;u 0.02 M H2SO4 ds 100 ml ds foy;u dks feykus ij izkIr foy;u dh pH D;k 

gksxh \   

 (A*) 1.6   (B) 1.82   (C) 2   (D) 1.7 
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2. 

 

The preparation of SO3(g) by reaction          

 SO2 (g) + 
1

2
O2 (g)  SO3 (g)    

is an exothermic reaction. If the preparation follows the following 

temperature-pressure relationship for its % yield, K1, K2 and K3 are the 

equilibrium constant for the given reaction at temperature T1, T2 and T3 

respectively. The correct option is :   

 (A) T3 > T2 > T1  (B*) T3 < T2 < T1 

 (C) K1 = K2 = K3  (D) Nothing could be predicted about temperature through given information. 

 

2. 

 

SO2 (g) + 
1

2
O2 (g)  SO3 (g) 

vfHkfØ;k ds }kjk SO3(g) dk la'ys"k.k gksrk gS tks fd m"ek{ksih vfHkfØ;k gS bldh 

% yC/kh ds fy, rkieku nkc lEcU/k ds vuqlkj vfHkfØ;k ds fy, rkieku  T1, T2 

rFkk T3 ij Øe'k% lkE;koLFkk fu;rkad K1, K2 rFkk K3 gS rks lgh fodYi gksxkA  

 
 (A) T3 > T2 > T1  (B*) T3 < T2 < T1 

 (C) K1 = K2 = K3  (D) nh xbZ lwpuk ds vk/kkj ij rkieku dk vuqeku ugha yxk;k tk ldrk gSA 

 

3.  In which of the following cases, the aqueous solution is not basic : 

 I .  BeCl2  II. LiCN   III. (NH4)2C2O4  IV. C5H6NBr V. NaF 

 (A) II & V only  (B) I & IV only   (C*) I, III & IV  (D) I & III Only  

 fuEu esa ls dkSulk tyh; foy;u {kkjh; ugha gS % 

 I .  BeCl2  II. LiCN   III. (NH4)2C2O4  IV. C5H6NBr V. NaF 

 (A) dsoy II rFkk V  (B) dsoy I rFkk IV   (C*) I, III rFkk IV  (D) dsoy I rFkk III 

 

4. [Co(NO2)3Cl3] and [Co(ONO)3Cl3] shows :       

 (A*) linkage isoemrism    (B) geometrical isomerism 

 (C) coordination isomerism   (D) none of the above       

 [Co(NO2)3Cl3] rFkk [Co(ONO)3Cl3] n'kkZrk gS %       

 (A*) ca/ku leko;ork    (B) T;kferh; leko;ork 

 (C) çdk'kh; leko;ork    (D) dksbZ ugha 

Sol. Linkage isomerism :  This type of isomerism is shown by complexes which have an ambidentate 

ligand present in it.  NO–
2, CN–, SCN– are ambidentate ligands as each of them contain more than one 

donor atoms. In one structure only one donor atom is bonded to metal atom. e.g.,  : [Co (NO2)3CI3] and 

[Co (ONO)3 CI3] In first case, N is donor atom and in second case O is donor atom. 

gy- ca/ku leko;ork : bl çdkj dh leko;ork ladqy }kjk n'kkZ;h tkrh gSaA  NO–
2, CN–, SCN– mHk;/kehZ fyxsUM gksrs gS 

D;ksafd çR;sd esa ,d ls vf/kd nkrk ijek.kq gksrs gSaA  

 ,d vkd`fr esa dsoy nkrk ijek.kq /kkrq ijek.kq ls ca/ks gksrs gSaA vFkkZr~ [Co (NO2)3CI3] rFkk [Co(ONO)3 CI3] çFke 

fLFkfr esa] N nkrk ijek.kq gksrk gSaA rFkk f}rh; fLFkfr esa O nkrk ijek.kq gksrk gSaA 

 

5. [Co(NH3)5Br]SO4 and [Co(NH3)5SO4]Br are examples of which of the following type of isomerism ?  

(A) Linkage  (B) Geometrical  (C*) Ionization  (D) Optical isomerism 

 [Co(NH3)5Br]SO4 vkSj [Co(NH3)5SO4]Br fuEufyf[kr esa ls fdl leko;ork dk mnkgj.k gSa \   

 (A) ca/ku   (B) T;kferh;  (C*) vk;uu  (D) çdk'kh; leko;ork 
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Sol. Ionisation isomerism occurs when the counter ion in a coordination compound is itself a potential ligand 

and can displace a ligand which can then become the counter ion. Here exchange of SO4
2– and Br– 

ions take place. 

gy- vk;uu leko;ork rc ik;h tkrh gS tc ,d milgla;ksth ;kSfxd esa Lo;a izfrvk;u gh ,d LFkSfrd fyxs.M gksrk gS 

rFkk ,d fyxs.M dks foLFkkfir djds mls izfrvk;u cuk nsrk gSA ;gk¡ SO4
2– rFkk Br– vk;u dk fofue; gksrk gSaA 

 

6. Fac-Mer isomerism is associated with which one of the following complexes ? (M = central metal)  

 Qydh;-js[kkf'kad leko;ork fuEu esa ls dkSuls ladqy ls lEcfU/kr gS \ (M = dsUnzh; /kkrq)  

 (A) [M(AB)2]  (B*) [Ma3b3]  (C) [M(AA)3]  (D) [Ma2b2cd] 

Sol.  M
|

fac–

|
Co
|

mer–

a

a

a

b
b

b

a

a
a

b b

b

  M
|

Qydh;–

|
Co
|

js[kkf'kad–

a

a

a

b
b

b

a

a
a

b b

b

    

 

7. Which of the following will not show geometrical isomerism ? 

 fuEu esa ls dkSulk T;kferh; leko;ork ugha n'kkZrk gS \ 

 (A) [Cr(NH3)4Cl2]Cl (B) [Co(en)2Cl2]Cl  (C*) [Co(NH3)5NO2]Cl2  (D) [Pt(NH3)2Cl2] 

Sol.    It exists in one form only. ;g dsoy ,d gh voLFkk esa ik;k tkrk gSA 

 

8. Among the following which is not the -bonded organometallic compound? 

 fuEu esa ls dkSulk -caf/kr dkcZ/kkfRod ;kSfxd ugha gS\ 

 (A) K[PtCl3(2 – C2H4)] (B) Fe(5 – C5H5)2 (C) Cr(6 – C6H6)2  (D*) (C2H5)4Pb 

 

Sol. In (C2H5)4Pb (organometallic compounds of lead) single bonds are present in 

form of sigma bond. pi bonded organometallic compound includes organometllic 

compounds of alkenes, alkynes and some other carbon containing compounds 

having pi electrons in their molecular orbitals.   
 

Sol. (C2H5)4Pb (fVu ds dkcZ/kkfRod ;kSfxd) esa cU/k ds :i esa ,dy cU/k mifLFkr jgrs gSaA 

-caf/kr dkcZ/kkfRod ;kSfxd muds vkf.od d{kdksa esa bySDVªkWu j[kus okys ;kSfxd ;qDr 

,Ydhu] ,Ydkbu o dqN vU; dkcZu ds dkcZ/kkfRod ;kSfxd lfEefyr jgrs gSA 
 

 

9. The pair of species with the same bond order is :      

 Lih'kht ds ftl ;qXe esa vkcU/k Øe ,d leku gSa] og gS % 

 (A*) O2
2– , B2   (B) O2

+, NO+  (C) NO, CO  (D) N2, O2   

Sol. Both O2
2– and B2 had bond order equal to 1. 

 O2
2– rFkk B2 nksuksa dk cU/k Øe 1 gSA 

 

10. Among the following metal carbonyls, the C–O bond length is largest in :   

 fuEufyf[kr /kkrq dkcksZfuyksa esa ls fdlesa C–O vkca/k Øe lcls mPp gS \    

 (A) [Mn(CO)6]+  (B*) [V(CO)6]¯  (C) [Cr(CO)6)]  (D) [Fe(CO)5] 

Sol. As formal negative charge increases on the complex the tendency of  back bonding between metal ion 

and CO increases and thus the bond order of CO decreases. Hence the CO bond order is lowest in 

[V(CO)6]¯ . 
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 Bond length  
1

Bond order
. 

Sol. tSls vkWipkfjd _.kkRed vkos'k ladqy ij c<+rk gS oSls gh /kkrq vk;u rFkk CO ds e/;  i'p cU/k dh izofrZ c<+rh 

gSA blfy, CO dk cU/k Øe ?kVrk gSA bl izdkj [V(CO)6]¯ esa CO dk cU/k Øe lcls fuEu gksrk gSA 

 ca/k yEckbZ 
1

ca/k Øe
   

 

11. Which of the following is optically active ?  

 (A) [Pt(Br)(Cl)(N3)(SCN)]2–    (B) tans–[Co(en)2(SCN)2] 

 (C) fac–[Co(H2O)3F3]    (D*) [Co(gly)3]  

 fuEu esa ls dkSu izdk'kh; :i ls lfØ; gS \ 

 (A) [Pt(Br)(Cl)(N3)(SCN)]2–    (B) foi{k–[Co(en)2(SCN)2] 

 (C) Qsd~ (fac)–[Co(H2O)3F3]   (D*) [Co (gly)3]   

 

12. Which of the following statements is INCORRECT ?   

 (A) Complex [Co(NH3)4(H2O)Cl]Br2 can show both hydrate as well as ionization isomerism. 

 (B) Complex [Co(NH3)5(H2O)](NO3)3 can show hydrate isomerism. 

 (C*) Complex [Pt(NH3)4][PtCl6] cannot show coordination isomerism. 

 (D) [Co(NH3)4(NO2)Cl]Cl can show both ionization as well as linkage isomerism. 

 fuEu esa ls dkSulk dFku lR; ugha gSa %  

 (A) ladqy [Co(NH3)4(H2O)Cl]Br2 gkbMªsV leko;ork rFkk vk;uu leko;ork nksuksa dks iznf'kZr dj ldrk gSA  

 (B) ladqy [Co(NH3)5(H2O)](NO3)3 gkbMªsV leko;ork iznf'kZr dj ldrk gSA  

 (C*) ladqy [Pt(NH3)4][PtCl6] milgl;ksatd leko;ork iznf'kZr ugha dj ldrk gSA  

 (D) ladqy [Co(NH3)4(NO2)Cl]Cl vk;uu leko;ork rFkk fyadst leko;ork] nksuksa iznf'kZr dj ldrk gSA 

Sol. (A) [Co(NH3)4(H2O)Cl]Br2 and [Co(NH3)4Br2]Cl.H2O ; ionization as well as hydrate isomers. 

 (B) [Co(NH3)5(H2O)](NO3)3 and [Co(NH3)5(NO3)](NO3)2H2O hydrate isomers. 

 (C) [Pt(NH3)4]2+ [PtCl6]2–  and  [Pt(NH3)4Cl2]2+    [PtCl4]2– 

  Pt(II)   Pt(IV)  Pt(IV)  Pt(II) 

 (D) [Co(NH3)4(NO2)Cl]Cl; [Co(NH3)4(ONO)Cl]Cl linkage isomer and [Co(NH3)4Cl2]NO2 ionization isomer. 

gy %  (A) [Co(NH3)4(H2O)Cl]Br2 rFkk [Co(NH3)4Br2]Cl.H2O ; vk;uu rFkk gkbMªsV leko;oh 

 (B) [Co(NH3)5(H2O)](NO3)3 rFkk [Co(NH3)5(NO3)](NO3)2H2O gkbMªsV leko;oh  

 (C) [Pt(NH3)4]2+ [PtCl6]2–  rFkk [Pt(NH3)4Cl2]2+    [PtCl4]2– 

  Pt(II)   Pt(IV)  Pt(IV)  Pt(II) 

 (D) [Co(NH3)4(NO2)Cl]Cl; [Co(NH3)4(ONO)Cl]Cl  fyadst leko;oh rFkk [Co(NH3)4Cl2]NO2 vk;uu leko;oh 

 

13. Find the solubility of As2S3 in a10–2M Na2S solution assuming no hydrolysis of cationic or anionic part.  

Given : Ksp for As2S3 = 
1

625
× 10–24. Report your answer as Y where : solubility (in mol/L) = Y × 10–11. 

 ,d 10–2M Na2S foy;u esa As2S3 dh foys;rk Kkr dhft;s \ ¼ekuk fd] /kuk;fud vFkok _.kk;fud Hkkx dk 

fdlh Hkh izdkj dk ty vi?kVu ugha gksrk gS½ ¼fn;k gS : As2S3 ds fy, Ksp = × 10–24) viuk mÙkj Y ds :i esa 

nhft;s tgk¡ foys;rk (mol/L esa) = Y × 10–11. 

Ans. 2 

Sol. As2S3  2As3+ + 3S2– 

           2S     3S + 10–2 

     10–2 
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 Now, [As3+]2 [S2–]3 = Ksp 

  (2S)2 (10–2)3 = –241
10

625

 
 

 
  S= 2 × 10–11 mol/L.  Y = 2 

 

14. The bond order of the underlined species; NOHSO4 is :  

 js[kkafdr Lih'kht NOHSO4 dk ca/k Øe gSA  

Ans. 3  

Sol. NOHSO4 exists as NO+ and HSO4– ; NO+ is derivative of oxygen and isoelectronic with O22+ . Bond order 

is 1/2  (10 – 4) = 3.  

gy % NOHSO4, NO+ o HSO4– ds :i esa vfLrRo j[krk gSA NO+ vkWDlhtu dk O;qRiUu gS rFkk O22+ ds lkFk 

lebysDVªkWfud gSA ca/k Øe 1/2  (10 – 4) = 3 gSA 

 

15. What is the spin only magnetic moment value (in Bhor magneton units) of [V(CO)6]–  

 [V(CO)6]–  dk izpØ.k ek=k pqEcdh; vk?kw.kZ (spin only magnetic moment) ewY; cksj eSxzsVku bdkbZ (Bohr 

magneton units) esa D;k gksxk % 

Ans. 0 

Sol. The Vandium is in –1 oxidation state and CO is a strong field ligand so compels for the pairing of 

electrons. Thus the complex has d2 sp3 hybridisation and is diamagnetic.  

 [V(CO)6]–     

 BM = n(n 2)  = 0 as there is no unpaired electrons.   

 

gy % ladqy esa osusfM;e dh vkWDlhdj.k voLFkk –1 gS rFkk CO ,d izcy fyxsaM gS vr% ;g bysDVªkWuksa dks ;qXeu ds fy, 

ck/; djrk gSA bl izdkj ladqy dk ladj.k d2 sp3 gS rFkk ;g izfrpqEcdh; gksxkA  

 [V(CO)6]–    

 BM = n(n 2)  = 0 D;ksafd blesa ,d Hkh v;qfXer bysDVªkWu mifLFkr ugha gSA 

 
 

DPP  No. # B10 (JEE-ADVANCED)  
Total Marks: 39           Max. Time: 27 min. 
 

Multiple choice objective ('–1' negative marking) Q.1 to Q.4  (4 marks, 2 min.)  [16, 08]  

Comprehension ('–1' negative marking) Q.5 to Q.6   (3 marks, 2 min.)   [06, 04]  

Numerical Value Questions ('0' negative marking) Q.7 to Q.9  (3 marks, 3 min.) [09, 09] 

Match the Following    (no negative marking) Q.10    (8 marks, 6 min.)  [08, 06] 
 

ANSWER KEY 
 

1. (BD)  2. (ACD) 3. (AD) 4. (ABD) 5. (B) 6. (A) 7. (02)  

8. (4) 9. (4)   10. (A) - p, q, r ; (B) - q ; (C) - p, s ; (D) - p, s 
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1.* Consider the following relations for EMF of an electrochemical cell : 

 (i) EMF of cell = (Oxidation potential of anode) – (Reduction potential of cathode) 

  (ii) EMF of cell = (Oxidation potential of anode) + (Reduction potential of cathode) 

 (iii) EMF of cell = (Reduction potential of anode) + (Reduction potential of cathode) 

  (iv) EMF of cell = (Oxidation potential of anode) – (Oxidation potential of cathode)  

 Which of the above relation(s) is/are correct 

 ,d oS|qr jklk;fud lSy ds fo|qr okgd cy (EMF) ds fy, fuEu lEcU/k ij fopkj dhft, %  

 (i) lsy dk EMF = (,uksM dk vkWDlhdj.k foHko) – (dSFkksM dk vip;u foHko) 

  (ii) lsy dk EMF = (,uksM dk vkWDlhdj.k foHko) + (dSFkksM dk vip;u foHko) 

 (iii) lsy dk EMF = (,uksM dk vip;u foHko) + (dSFkksM dk vip;u foHko) 

  (iv) lsy dk EMF = (,uksM dk vkWDlhdj.k foHko) – (dSFkksM dk vkWDlhdj.k foHko)  

 mijksDr lEcU/kksa esa ls dkSulk@dkSUkls lgh gS \  

 (A) (i)    (B*) (ii)    (C) (iii)     (D*) (iv)  

 

Sol. EMF of a cell = Reduction potential of cathode – Reduction potential of anode  

 = Reduction potential of cathode + Oxidation potential of anode 

 = Oxidation potential of anode – Oxidation potential of cathode.  

Sol. lsy dk EMF = dSFkksM dk vip;u foHko – ,uksM dk vip;u foHko 

 = dSFkksM dk vip;u foHko + ,uksM dk vkWDlhdj.k foHko 

 = ,uksM dk vkWDlhdj.k foHko – dSFkksM dk vkWDlhdj.k foHko 

 

2.* Among the following samples, the same number of molecules are in :    

 (A*) 28 g of N2  (B) 27 g of H2O  (C*) 46 g of C2H5OH (D*) 56 g of C4H8 

 fuEu izkn'kksZa esa ls fdlesa v.kqvksa dh la[;k leku gS % 

 (A*) N2 ds 28 xzke (B) H2O ds 27 xzke (C*) C2H5OH ds 46 xzke (D*) C4H8 ds 56 xzke 

Sol. (A) No. of molecules = 
28

28
  NA = NA  (B) No. of molecules = 

27

18
 NA = 1.5 NA  

 (C) No. of molecules = 
46

46
 NA = NA  (D) No. of molecules =

54

54
   NA = NA 

gy  (A) v.kqvksa dh la[;k = 
28

28
  NA = NA  (B) v.kqvksa dh la[;k =

27

18
   NA = 1.5 NA  

 (C) v.kqvksa dh la[;k = 
46

46
   NA = NA   (D) v.kqvksa dh la[;k = 

54

54
  NA = NA 

 

3.* For the cell TI | TI+ (0.001 M) | | Cu2+ (0.1 M) | Cu. Ecell at 25°C is 0.83 V, which can be increased- 

 (A*) by increasing [Cu2+]    (B) by increasing [Tl+] 

 (C) by decreasing [Cu2+]    (D*) by decreasing [Tl+]  

 25ºC ij TI | TI+ (0.001 M) | | Cu2+ (0.1 M) | Cu lsy ds fy, Ecell 0.83 V gS rks bls fdl çdkj c<+k;k tk 

ldrk gSA  

 (A*) [Cu2+] c<+kus ls  (B) [Tl+] c<+kus ls  (C) [Cu2+] ?kVkus ls  (D*) [Tl+] ?kVkus ls  

Sol. Ecell increases by increasing concentration of oxidised species at cathode and by increasing 

concentration of reduced species at anode. 

 Or by decreasing concentration of reduced species at cathode on decreasing concentration of oxidixed 

species at anode. 
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Sol. ElSy dk eku dSFkksM+ ij vkWDlhdkjh Lih'kht dh lkUnzrk esa o`f) djus rFkk ,uksM+ ij vipk;d Lih'kht dh lkUnzrk 

esa o`f) djus ls c<+rk gSA  

 ;k dSFkksM+ ij vipk;d Lih'kht dh lkUnzrk esa deh djus rFkk ,uksM ij vkWDlhdkjh Lih'kht dh lkUnzrk esa deh 

djus ls ElSy dk eku c<+rk gSA 
 

4.* Make out the right combination of cell and condition for the spontaneity :  

 lsy dk lgh la;kstu rFkk lkFk gh Lor% izofrZrk dh ifjfLFkfr crkb;s &    

 (A*) Pt (H2) | HCl | Pt (H2) ; P1 > P2  (B*) Zn | Zn2+ (C1) || Zn2+ (C2) | Zn ; C2 > C1 

            P1   1M         P2 

 (C) Pt (Cl2) | Cl– (C1) || Cl– (C2) | Pt (Cl2); C2 > C1 (D*) Pt (H2) | HCl (C1) || HCl (C2) | Pt (H2) ; C2 > C1 

        1 atm             1 atm         1 atm             1 atm 

Sol. For spontaneity, Ecell > 0 

   Eºcell = 0 for concentration cell. 

 (A) Anode : H2  Zn+ + 2e– 

        Cathode : Zn+ + 2e–  H2 

   H2 / anode  H2 / cathode 

   Ecell = –
0.0591

2
log 2

2

H / cathode

H / anode
 = –

0.0591

2
log 2

1

P

P
 = +ve 

 (B) Anode : Zn (s)  Zn2+ + 2e– 

          Cathode : Zn2+ + 2e–  Zn (s) 

   Zn2+ / cathode  Zn2+ / anode 

   Ecell = –
0.0591

2
log

2

2

Zn / anode

Zn / cathode




 = –

0.0591

2
log 2

1

P

P
 = +ve 

Sol. Lor% ds fy,, ElSy > 0 

 lkfUnzr lSy ds fy, EºlSy = 0 

 (A) ,uksM: H2  Zn+ + 2e– 

        dSFkksM : Zn+ + 2e–  H2 

   H2 / ,uksM  H2 / dSFkksM 

   ElSy = –log = –log = +ve 

 (B) ,uksM: Zn (s)  Zn2+ + 2e– 

         dSFkksM : Zn2+ + 2e–  Zn (s) 

   Zn2+ / dSFkksM  Zn2+ / ,uksM 

   ElSy = –
0.0591

2
log

2

2

Zn / anode

Zn / cathode




 = –

0.0591

2
log 2

1

P

P
 = +ve 

Comprehension #  

 

 Given (fn;k x;k gS) 
2

º

Zn |Zn
E


 = – 0.76 V,  

2

º

Cu |Cu
E


 = 0.34 V 

 Now, answer the following questions : (vc fuEu iz'uksa ds mRrj nhft, %) 
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5. The emf of cell at 200K is : [Given :  
2.303 R

F


 = 2  10–4 and assume that E0 values are independent of 

temperature.]     

 200K rki ij lsy dk emf fuEu gS % [fn;k gS :  
2.303 R

F


 = 2  10–4 rFkk ekuks fd E0 ds eku] rki ij fuHkZj ugha 

djrsA] 

 (A) 1.7 V  (B*) 1.08 V  (C) 1.09 V  (D) 1.10 V 

Sol. Ecell  = E0
cell – 

2.303RT

nF
log

2

2

(Zn )

(Cu )




  = 0.76 + 0.34 – 

2.303 8.31 200

2 96500

 


log

2

0.2
 = 1.08 volt. 

 

6. At what conc of Cu2+, emf of the cell will be zero (at 298K) : (Assume concentration of Zn2+ to remain 

same, log 2 = 0.3 & 
2.2

0.059
 = 37.3)       

 Cu+2 vk;u dh fdl lkanzrk ij lsy dk emf ¼298K rki ij½ 'kwU; gks tkrk gS % ¼;g ekusa fd Zn+2 dh lkUnzrk 

leku jgrh gS] log 2 = 0.3 rFkk 
2.2

0.059
 = 37.3½ 

 (A*) 1 × 10–37   (B) 1. 19 × 10–20  (C) 3.78 × 10–4  (D) 0.0068 

Sol. Ecell = 1.1 – 
0.059

2
log

2

[2]

[Cu ]
 = 0  

 log
2

[2]

[Cu ]
 = 

1.1 2

0.059


 = 37.3  

2

2

[Cu ]
 = 2 × 1037   [Cu2+] = 1 × 10–37 M 

 

7. At a certain temperature, the equilibrium constant (Kc) is 4/9 for the reaction : 

  CO(g) + H2O(g)  CO2(g) + H2(g) 

 If we take 10 mole of each of the four gases in a one-litre container, what would be the equilibrium mole 

percent of H2 (g), Report your answer by dividing 10.    

 vfHkfØ;k CO(g) + H2O(g)  CO2(g) + H2(g) ds fy,] fdlh fuf'pr rki ij lkE;koLFkk fLFkjkad (Kc), 4/9  

gSA ;fn ,d yhVj ik=k esa pkjksa xSlksa ds 10 eksy fy;s x;s gksa] rks lkE;koLFkk ij H2(g) dk eksy izfr'kr D;k gksxk] 

mÙkj 10 ls foHkkftr djds fyf[k,A    

Ans. 02  

Sol. We have, 10 mole   10 mole    10 mole     10 mole  Initial moles 

   CO(g)  +  H2O(g)     CO2(g)  +  H2(g) 

   10 + x  10 + x  10 – x     10 – x  Moles at eqb. or concentration at eq. 

 where x is the number of moles of each reactant changed to the products at equilibrium. 

  K = 
2

2

(10 x)

(10 x)




 = 4/9 (given) or 

10 x

10 x




 = 3/2 ; x = 2 

 Mole percent of H2 (g) at equilibrium = 
10 x

40


 × 100 = 20  

20

10
 = 2 

Sol. ge j[krs gS, 10 eksy   10 eksy    10 eksy      10 eksy izkjfEHkd eksy 

   CO(g)  +  H2O(g)     CO2(g)  +  H2(g) 

   10 + x  10 + x  10 – x     10 – x  lkE; ij eksy ;k lkE; ij lkUnzrk 

 tgk¡ x izR;sd vfHkdeZd ds eksyksa dh la[;k gS tks lkE; ij mRikn esa ifjofrZr gksrh gSA 

  K = 
2

2

(10 x)

(10 x)




 = 4/9 (fn;k x;k gS)  ;k 

10 x

10 x




 = 3/2 ; x = 2 

 lkE; ij H2(g) eksy izfr'kr = 
10 x

40


 × 100 = 20  

20

10
 = 2 
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8. Which of the following aqueous solutions have pH > 7 at 25ºC :   

 25ºC ij fuEu esa ls dkSuls tyh; foy;u pH > 7 j[krs gS % 

 CuSO4,  KOH,   AlCl3,   HCOOH,  K2C2O4,  Na2S,   

 CO2,   KHCO3,  C6H5NH3Cl 

Ans. 4 

 

9. How many of the following metals will not displace Hydrogen (H2) from HCl ?  

fuEu esa ls fdrus /kkrq;s HCl esa ls gkbMªkstu (H2) eqDr ugha djsxsa \ 

 Zn, Hg, Fe, Ag, Mg, Au, Cu, Li, Cs. 

Ans. 4    

Sol. Hg, Ag, Au, Cu  

 

10. Match Matrix (
Ag / Ag

Eº   = 0.8, KSP(AgCl) = 10–10).     

 Column – I  Column – II  

(A)  Pt, H2 (0.1 bar) | H+ (0.1 M) || H+ (1 M) | H2 (0.01 bar), Pt (p)  Concentration cell 

(B)  Ag | AgCl (KCl, 0.1M) || Ag+ (0.01M) | Ag (q) Ecell > 0 

(C)  Cu | Cu2+ (0.1 M) || Cu2+ (0.01 M) | Cu (r)  Eºcell = 0 but cell is working. 

(D)  Pt,Cl2 (1bar) | HCl (0.1 M) || NaCl (0.1M) | Cl2, Pt (1 bar) (s) non working condition 

 fuEu dks lqesfyr dhft, % (
Ag / Ag

Eº   = 0.8, KSP(AgCl) = 10–10).  

 dkWye – I  dkWye – II  

(A)  Pt, H2 (0.1 bar) | H+ (0.1 M) || H+ (1 M) | H2 (0.01 bar), Pt (p)  lkUnzrk lSy 

(B)  Ag | AgCl (KCl, 0.1M) || Ag+ (0.01M) | Ag (q) Elsy > 0 

(C)  Cu | Cu2+ (0.1 M) || Cu2+ (0.01 M) | Cu (r)  Eºlsy = 0 ysfdu lsy dk;Zdkjh gSA 

(D)  Pt,Cl2 (1bar) | HCl (0.1 M) || NaCl (0.1M) | Cl2, Pt (1 bar) (s) dk;Zdkjh voLFkk esa ugha gSA 

Ans. (A) - p, q, r ; (B) - q ;  (C) - p, s ; (D) - p, s 

Sol. (A) Ecell = –
0.059

2
log 2

2

2
H c a

2
H a c

(P ) [H ]

(P ) [H ]




,  

 Eºcell = –
0.059

2
log

2

2

0.01 (0.1)

(0.1) (1)




 = 

0.059

2
  3 = +ve 

 (B) cell reaction Ag+ + Cl– = AgCl(s)   

 lSy vfHkfØ;k Ag+ + Cl– = AgCl(s)   

 = Ecell = Eºcell – 
0.059

1
log

1

[Ag ][Cl ] 
    

 = Eºcell – 
0.059

1
log

1

0.01 0.1
  

 = Eºcell – 0.059  3  

 ysfdu but Eºcell = 
0.059

1
log

1

Ksp
  = 0.059  10  

 vr% so  Ecell = 0.059  10 – 0.059  3  

 Eºcell  0 and not conc cell  rFkk lkUnzrk lSy ugh gSA  

 (C) Ecell = 0 – 
0.059

2
log

2
a

2
c

[Cu ]

[Cu ]




 = –

0.059

2
log

0.1

0.01
 = –ve 

 (D) Ecell = – 
0.059

2
log c

a

[Cl ]

[Cl ]




 = 

0.059

2
log

0.1

0.1
 = 0 
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DPP No.# B11 (JEE-MAIN) 
Total Marks: 45         Max. Time: 33 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.12  (3 marks, 2 min.) [36, 24]  

Numerical Value Questions ('0' negative marking) Q.13 to Q.15  (3 marks, 3 min.) [09, 09] 
 

ANSWER KEY 
 

1. (A) 2. (B) 3. (A)  4. (D) 5. (D) 6. (A) 7. (B) 

8. (B) 9. (A) 10. (B) 11. (B) 12. (A) 13. (2)  14. (1) 

15. (4) 
 

 

1. Standard reduction potentials of the half reactions are given below :   

  F2(g) + 2e–  2F–  (aq) ;  Eº = + 2.85 V  

  Cl2(g) + 2e–  2Cl– (aq) ;  Eº = + 1.36 V  

  Br2(l) + 2e–  2Br– (aq) ;  Eº = + 1.06 V  

  2(s) + 2e–  2– (aq) ;   Eº = + 0.53 V 

 The strongest oxidising and reducing agents respectively are : 

 (A*) F2 and –  (B) Br2 and Cl–  (C) Cl2 and Br–  (D) Cl2 and 2  

 v/kZ vfHkfØ;k ds ekud vip;u foHko uhps fn;s x;s gSa %      

  F2(g) + 2e–  2F–  (aq) ;  Eº = + 2.85 V  

  Cl2(g) + 2e–  2Cl– (aq) ;  Eº = + 1.36 V  

  Br2(l) + 2e–  2Br– (aq) ;  Eº = + 1.06 V  

  2(s) + 2e–  2– (aq) ;   Eº = + 0.53 V 

 izcyre mipk;d rFkk vipk;d Øe'k% gSa %  

 (A*) F2 rFkk –  (B) Br2 rFkk Cl–  (C) Cl2 rFkk Br–  (D) Cl2 rFkk 2  

Sol. Eº more positive, reducing agent will be greater. 

 Eº dk eku vf/kd gksus ij izcy vipk;d gksxkA 

 

2. Z vs P graph is plotted for 1 mole of three different gases X, Y and Z at temperature T1.      

 rkieku T1 ij rhu fofHkUu xSlksa X, Y rFkk Z izR;sd ds 1 eksy ds fy,] Z dk P ds lkis{k vkjs[k fuEu gS %  

X

Y

Z

P

Z
T1

  
 Then, which of the following graph is incorrect if the above plot is made for 1 mole of each gas at T2 

temperature (T2 < T1) :           

 rc buesa ls dkSulk vkjs[k xyr gS] ;fn izR;sd xSl ds 1 eksy ds fy, T2 rki (T2 < T1) ij mijksDr vkjs[k cuk;k 

tkrk gks%  

 (A) 

X
Y

Z

P

Z

 

 (B*) 

X

Y

Z

P

Z

 

 (C) 

X
Y

Z

P

Z

 

 (D) 

X
Y

Z

P

Z
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3. The emf of the following Daniell cell at 298 K is E1  

  Zn | ZnSO4 (0.01M) | | CuSO4 (1.0M) | Cu  

 When concentration of ZnSO4 is 1.0 and that of CuSO4 is 0.01 M, the EMF changed to E2. What is the 

relationship between E1 and E2 ?         

298 K ij Msfu;y lSy dk EMF, E1 gS % 

  Zn | ZnSO4 (0.01M) | | CuSO4 (1.0M) | Cu  

 tc ZnSO4 dh lkUnzrk 1.0 gS rFkk CuSO4 dh 0.01 M gS rks, EMF E2 gks tkrk gSA E1 o E2 ds chp D;k lEc/k gS   

(A*) E1 > E2  (B) E1 < E2  (C) E1 = E2  (D) E2 = 0 , E1  0 

 

4. If the Eºcell for a given reaction has a negative value, then which of the following gives the correct 

relationships for the values of Gº and Keq ?      

 ;fn ,d vfHkfØ;k ds fy, EºlSy dk _.kkRed eku gS rks fuEu esa ls dkSu Gº rFkk Keq ds eku ds fy, lgh lEcU/k 

crkrk gS\ 

 (A) Gº > 0 ; Keq > 1 (B) Gº < 0 ; Keq > 1 (C) Gº < 0 ; Keq < 1 (D*) Gº > 0 ; Keq < 1 

Sol. Gº = – nEºF 

 Eºcell  > 0 

 Gº = – RTnKeq 

 Gº >0   ; Keq < 1 

 

5. Two aqueous solutions A and B containing solute CuSO4 and NaBr respectively were electrolysed 

using latinum electrodes. The pH of the resulting solutions will show a/an :  

 (A) Increase in both the solutions   (B) Decrease in both the solutions  

 (C) Increase in A and decrease in B  (D*) Decrease in A and increase in B 

 nks tyh; foy;u A rFkk B esa] foys; Øe'k% CuSO4 rFkk NaBr mifLFkr gSaA buesa IySfVue bySDVªksM dk mi;ksx 

djrs gq;s] oS|qr vi?kVu dj;k x;kA rc ifj.kkeh foy;uksa ds pH esa D;k ifjorZu iznf'kZr gksxk :  

 (A) nksuksa foy;uksa ds pH esa o`f) gksxh   (B) nksuksa foy;uksa ds pH esa deh gksxhA  

 (C) A ds pH esa o`f) rFkk B ds pH esa deh gksxh (D*) A ds pH esa deh rFkk B ds pH esa o`f) gksxhA 

Sol. In solution A :  Cu2+ + 2e– Cu ; 2H2O O2 + 4H+ + 4e–
 (pH decreases) 

 In solution B :  2Br– Br2 + 2e– ; 2H2O + 2e– H2 + 2OH– (pH increases) 

gy- foy;u A  esa : Cu2+ + 2e– Cu ; 2H2O O2 + 4H+ + 4e–
 (pH esa deh) 

 foy;u B esa :  2Br– Br2 + 2e– ; 2H2O + 2e– H2 + 2OH– (pH esa o`f)) 

 

6. Electrolysis of which of the following aqueous solutions results in electrolysis of water only?  

 fuEu esa ls fdl tyh; foy;u ds oS|qr vi?kV~u ds ifj.kkeLo:i dsoy ty dk oS|qr vi?kV~u gksrk gS \ 

 (A*) NaF  (B) KCl   (C) RbBr  (D) LiI 
 

7. When a quantity of electricity is passed through CuSO4 solution, 0.16 g of copper gets deposited. If the 

same quantity of electricity is passed through acidulated water, then the volume of H2 liberated at STP 

will be [Given : at wt. of Cu = 64] :         

 tc CuSO4 esa ls oS|qr dh ek=kk izokfgr dh tkrh gS rks 0.16 g dkWij fu{ksfir gksrh gSA ;fn oS|qr dh leku ek=kk 

vEyhd`r ty esa ls izokfgr dh tkrh gS rks STP ij eqDr gq;h H2 dk vk;ru fdruk gksxkA [fn;k gS: Cu dk ijek.kq 

Hkkj = 64] 

   (A) 4.0 cm3  (B*) 56 cm3  (C) 604 cm3  (D) 8.0 cm3 
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8. What is the time (in sec) required for depositing all the silver present in 125 mL of 1 M AgNO3 solution 

by passing a current of 241.25 A ? (1 F = 96500 C)     

 241.25 A dh ,d /kkjk çokfgr dj  1 M AgNO3 foy;u ds 125 mL esa mifLFkr lHkh flYoj dks fu{ksfir djus ds 

fy, vko';d le; ¼lSd.M esa½ D;k gS \ (1 F = 96500 C)     

 (A) 10     (B*) 50    (C) 1000    (D) 100 

Sol. Given, 125 mL of 1 M AgNO3 solution. It means that 

   1000 mL of AgNO3 solution contains = 108 g Ag. 

   125 mL of AgNO3 solution contains = 
1000

125108

 
 g Ag  = 13.5 g Ag 

   108 g of Ag is deposited by = 96500 C 

   13.5 g of Ag is deposited by = 
108

96500

 
 × 13.5  = 12062.5 C 

   Q = it or  
t

Q
t 

 
 = 50

25.241

5.12062


 
 

Sol. fn;k x;k gS] 125 mL, 1 M AgNO3 foy;uA bldk vFkZ gS 

   1000 mL AgNO3 foy;u j[krk gS = 108 g Ag. 

   125 mL AgNO3 foy;u j[krk gS = g Ag  = 13.5 g Ag 

  108 g Ag fu{ksfir gksrk gS = 96500 C 

   13.5 g Ag fu{ksfir gksrk gS = 
108

96500

 
 × 13.5  = 12062.5 C 

  Q = it ;k 
t

Q
t 

 
 = 50

25.241

5.12062


 
  

 

9. 10–2  mole of NaOH was added to 10 litre of water at 25°C. The pH will change by :   

 10 yhVj ty esa NaOH ds 10–2  eksy feyk;s tkrs gSaA rc pH ifjorZu fuEu ls gksxk % 

 (A*) 4   (B) 3   (C) 11    (D) 10 

Sol. Initially pH = 7 

 finally [NaOH] = 10–3   so pOH = 3 

     pH = 11 

 so (pH) = 4 

Sol. izkjfEHkd pH = 7 

 vfUre [NaOH] = 10–3   blfy, pOH = 3 

      pH = 11 

 blfy, (pH) = 4 

 

10. The resistance of a 
10

M
KCl solution is 250 . The molar conductance of the solution if the electrodes in 

the cell are 7 cm apart and each has an area of 7 sq. cm will be: 

 ,d 
10

M
 KCl foy;u dk izfrjks/k 250  gS ;fn lsy esa bysDVªkWM ds chp dh nwjh 7 cm rFkk izR;sd dk {ks=kQy  

7 oxZ cm gS rks foy;u ds fy, eksyj pkydrk dk eku gksxkA 

 (A) 20 –1 cm2 mol–1  (B*) 40 –1 cm2 mol–1   (C) 50 –1 cm2 mol–1  (D) 80 –1 cm2 mol–1 
 

Sol. R = 


1

 
 

A



 
  = 

250

1

 
 × 

7

7

 
 = 0.004 –1 cm–1 

 m   = 
1.0

004.0

 
 × 1000 –1 cm2 eq–1 = 40 –1 cm2 mol–1 .  
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11. The conductivity of 0.1 N NaOH solution is 0.022 S cm–1. To this solution equal volume of 0.1 N HCl 

solution is added which results into decrease of conductivity of solution to 0.0055 S cm–1. The 

equivalent conductivity of NaCl solution in S cm2 equiv–1 is : 

 0.1 N NaOH foy;u dh pkydrk] 0.022 S cm–1 gSA bl foy;u esa 0.1 N HCl ds leku vk;ru dks feykus ij 

foy;u dh pkydrk esa deh gksrh gS rFkk foy;u dh pkydrk 0.0055 S cm–1 gks tkrh gSA NaCl foy;u dh 

rqY;kad pkydrk] S cm2 equiv–1 esa gS % 

 (A) 0.011  (B*) 110  (C) 0.0055  (D) 55.0 

Sol. Normality of resulting solution ¼ifj.kkeh foy;u dh ukWjeyrk½ =
V2

V1.0

 
 = 0.05 N 

  eq. = 
N

1000K

 
 =

05.0

10000055.0 

 
  = 110 

 

12. Which of the following correctly represents the equivalent conductivity of Aluminum sulphate 

(Eq(Al2(SO4)3)) where equivalent conductivities of Al+3 and SO4
–2 are 1 and 2 respectively?  

 ,Y;qfefu;e lYQsV (Eq(Al2(SO4)3)) dh rqY;kadh pkydrk dk fuEu esa ls dkSulk lgh izn'kZu gS tgk¡ Al+3 rFkk 

SO4
–2 dh rqY;kadh pkydrk Øe'k% 1 rFkk 2 gS\ 

 (A*) 1 + 2    (B) 31 + 22   (C) 1 / 3 + 2 / 2  (D) 21 + 32  
 

13. Find total moles of S8 obtained if all S from 3 mole of S4N4 and 196 g H2SO4 and 128 g SO2 is 

converted into S8.         

 izkIr S8 ds dqy eksy Kkr dhft;s] ;fn 3 eksy S4N4 o 196 xzke H2SO4 o 128 xzke SO2 ls izkIr lHkh S dks S8 esa 

ifjofrZr fd;k tkrk gksA 

Ans. 2  

Sol. Moles of S (S ds eksy) = 3 × 4 + 
196 128

1 1
98 64

    = 12 + 2 + 2 = 16 moles 

 Moles of S8 (S8 ds eksy) = 
16

8
 = 2 

 

14. In the adjacent diagram the electrolytic cell contains 1 L of an aqueous 1 M Copper (II) sulphate 

solution. If 0.4 mole of electrons are passed through the cell, the molar concentration of copper ion after 

passage of the charge will be : 

 fn;s x;s fp=k esa oS|qr vi?kV~; lsy ,d tyh; 1 M dkWij (II) lYQsV foy;u dk 1 yhVj j[krk gSaA ;fn lsy ds 

}kjk bysDVªkWu ds 0.4 eksy izokfgr fd;s x;s rks vkos'k ds izokfgr gksus ds ckn dkWij vk;u dh eksyj lkUnzrk D;k 

gksxhA         

 
Ans. 1 

Sol. Number of moles of Cu2+ discharged from anode = number of moles of Cu2+ deposited at cathode. 

gy- ,sukSM ls fujkosf'kr ¼eqDr gq,½ Cu2+ ds eksyksa dh la[;k = dSFkkSM+ ij fu{kssfir Cu2+ ds eksyksa dh la[;k 
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15. How many of the following metals have positive standard oxidation potential (SOP) ? 

 fuEu esa ls fdruh /kkrqvksa dk ekud vkWDlhdj.k foHko (SOP) /kukRed gS\ 

 Zn, Cu, Mg, Rb, Al, Ag   

Ans. 4 

Sol. Refer notes. uksV~l nsf[k;sA 

 

DPP  No. # B12 (JEE-ADVANCED)  

Total Marks: 40           Max. Time: 26 min. 
 

Multiple choice objective ('–1' negative marking) Q.1 to Q.5  (4 marks, 2 min.)  [20, 10]  

Comprehension ('–1' negative marking) Q.6 to Q.7   (3 marks, 2 min.)   [06, 04]  

Numerical Value Questions ('0' negative marking) Q.8 to Q.9   (3 marks, 3 min.) [06, 06] 

Match the Following    (no negative marking) Q.10    (8 marks, 6 min.)  [08, 06] 
 

ANSWER KEY 
 

1. (ABD) 2. (ABC) 3. (AD) 4. (BC) 5. (ACD) 6. (A) 7. (C) 

8. (6) 9. (3) 10. (A  p,q, r) ; (B  p, q, r) ; (C q, s) ; (D  r). 
 

 

1.* In electrolysis of Al2O3 by Hall-Heroult process :         

 (A*) cryolite Na3[AlF6] lowers the melting point of Al2O3 and increases its electrical conductivity.  

 (B*) Al is obtained at cathode  and probably CO2 at anode  

 (C) electrolysis is carried out in aqueous medium 

 (D*) anode consist of graphite 

 gkWy&gsjkYV fof/k ds }kjk Al2O3 ds fo|qr vi?kVu esa % 

 (A*) Øk;ksykbZV Na3[AlF6], Al2O3 ds xyukad dks de djrk gS rFkk bldh fo|qr pkydrk dks c<+krk gSA  

 (B*) Al dSFkksM+ ij izkIr gksrk gS rFkk lEHkor;k CO2 ,suksM ij izkIr gksrh gSA  

 (C) fo|qr vi?kVu tyh; ek/;e esa fd;k tkrk gSA 

 (D*) ,suksM xzsQkbV ls cuk gksrk gSA 

Sol. Na3[AlF6]  3NaF + AlF3  

 NaF and  AlF3 both are ionic compounds and so ionise to give ions. This increases the electrical 

conductivity and lowers the melting point of Al2O3 . 

 At cathode : Al3+ (melt) + 3e–  Al. 

 At anode :    C(s) + O2– (melt)  CO (g) + 2e– ;        C(s) + 2O2– (melt)  CO2 (g) + 4e–. 

gy- Na3[AlF6]  3NaF + AlF3  

 NaF, AlF3 nksuksa vk;fud ;kSfxd gS tks vk;fur gksdj vk;u nsrs gSA blfy;s fo|qr pkydrk c<+krs gSA rFkk  Al2O3 

ds xyukad fcUnq dks de djrs gSA 

 dSFkksM : Al3+ (xfyr) + 3e– Al. 

 ,uksM %  C(s) + O2– (xfyr)  CO (g) + 2e– ; C(s) + 2O2– (xfyr)  CO2 (g) + 4e–. 

 

2.* Which of the following statement(s) is/are correct ?  

 (A*) Main function of the collectors in metallurgy is make the ore hydrophobic. 

 (B*) Silver is obtained by a hydrometallurgical operation.  

 (C*) Lime stone is used as flux in the extraction of iron from haematite ore.  

 (D) None of these 
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 fuEu esa ls dkSulk@dkSuls dFku lgh gS \ 

 (A*) /kkrqdeZ esa laxzkgdksa dk eqq[; dk;Z v;Ld dks ty fojks/kh cukrk gSA  

 (B*) flYoj tyh; /kkrq fu"d"kZ.k (hydrometallurgical) çØe }kjk çkIr gksrh gSA 

 (C*) gsesVkbV v;Ld ls vk;ju ds fu"d"kZ.k esa ykbe LVksu xkyd dh rjg ç;qDr gksrk gSA 

 (D) buesa ls dksbZ ughaA 

 

3.* Which of the following complexe(s) is / are diamagnetic ?   

 [Pt (NH3)4]2+   [Co (SCN)4]2–   [Cu (en)2]2+  [Hg4]2– 

 square planar  tetrahedral  square planar  tetrahedral 

     (i)        (ii)          (iii)        (iv)  

 (A*) (i)    (B) (ii)    (C) (iii)   (D*) (iv) 

 fuEu esa ls dkSuls ladqy izfrpqEcdh; gS@gaS ? 

 [Pt (NH3)4]2+   [Co (SCN)4]2–   [Cu (en)2]2+   [Hg4]2– 

 oxZ leryh;    prq"Qydh;   oxZ leryh;     prq"Qydh;  

        (i)           (ii)         (iii)        (iv)  

 (A*) (i)    (B) (ii)    (C) (iii)   (D*) (iv) 

Sol. (i) 78Pt(II) has 5d8 configuration, all electrons are paired ; so diamagnetic. 
 

 (ii) 27Co2+ has 3d7 configuration ; SCN– is weak field ligand. So the complex is paramagnentic with 
three unpaired electrons. 

 

 (iii) 29Cu2+ has 3d9 configuration; complex is paramagnetic with one unpaired electron. 
 

 (iv) 80Hg2+ has 5d10 configuration ; all electrons are paired so diamagnentic. 

 (i) 78Pt(II) dk foU;kl 5d8 gS] lHkh bysDVªksu ;qfXer gS] vr% ;g izfrpqEcdh; gSA  
 

 (ii) 27Co2+ dk foU;kl 3d7 gS] SCN– ,d nqcZy {ks=k fyxs.M gS] vr% ladqy rhu v;qfXer bysDVªksu ds lkFk 

vuqpqEcdh; gSA  
 

 (iii) 29Cu2+ dk foU;kl 3d9 gS] ladqy ,d v;qfXer bysDVªksu ds lkFk vuqpqEcdh; gSA  
 

 (iv) 80Hg2+ dk foU;kl 5d10 gS] lHkh bysDVªksu ;qfXer gaS] vr% ladqy izfrpqEcdh; gSA  
 

4.* BCI3 does not exist as dimer but BH3 exist as dimer (B2H6) because: 

 (A) Chlorine is more electronegative than hydrogen  

 (B*) There is p-p back bonding in BCI3 but BH3 does not contain such bonding  

 (C*) Large sized chlorine atoms do not fit between the small boron atoms whereas small sized 

hydrogen atoms get fitted between boron atoms 

 (D) All are correct reason 

 BH3 f}yd (B2H6) ds :i esa jgrk gS tcfd BCI3 f}yd ugha cukrk D;ksafd % 

 (A)  gkbMªkstu dh rqyuk esa Dyksjhu vf/kd fo|qr_.kkRed gSA 

 (B*) BCl3 esa p-pi'p~ ca/k gksrs gS tcfd BH3  esa bl çdkj dk ca/ku ugh gksrk gSA 

 (C*) Cl dk vkdkj cMk gksus ds dkj.k ;s nks cksjkWu ijek.kq ds e/; O;ofLFkr ugha gks ikrs tcfd H dk vkdkj NksVk 

gksus ds dkj.k ;s nks cksjkWu ijek.kq ds e/; O;ofLFkr gks tkrs gSA 

 (D) lHkh lgh dkj.k gSA 

 

5.* Which one of the following statements is/are correct ? 

 (A*) Tin is extracted by carbon reduction (smelting) 

 (B) Aluminium is extracted by Hall’s process which involves carbon reduction.     

 (C*) Extraction of lead does not involve bessemerisation  

  (D*) Gold is extracted by cyanide process  
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 fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa \ 

 (A*) fVu dk fu"d"kZ.k dkcZu vip;u ¼izxyu½ }kjk gksrk gSA  

 (B) ,Y;qfefu;e dk fu"d"kZ.k gkWy fof/k }kjk gksrk gS ftlesa dkcZu vip;u gksrk gSA 

 (C*) ysM ds fu"d"kZ.k esa cslsejhdj.k izfØ;k fufgr ugha gksrh gSA 

  (D*) xksYM dk fu"d"kZ.k lk;ukbM fof/k }kjk gksrk gSA 

Sol. Aluminium is extractecd by Hall-Heroult process (electrolytic reduction).  

 ,Y;qfefu;e dk fu"d"kZ.k gkWy fof/k }kjk gksrk gS ¼oS|qr vi?kV; vip;u½ 

 

Comprehension # 

  

 

 

The Ellingham diagram for zinc, aluminium and 

carbon converting into corrosponding oxide as 

shown below: 

 
 

 vuqPNsn 

  

 

 

ftad] ,Y;qfefu;e rFkk dkcZu dks] buds lEcfU/kr 

vkWDlkbMksa esa ifjorZu ds fy,] fuEu ,fyaxe&vkjs[k 

(Ellingham diagram)  n'kkZ;k x;k gS% 

 
 

6. At 1000º, Gº for Al  Al2O3 is –910 kJ/mole of O2 and Gº for C  CO is –430 kJ/mole of O2. What 

will be Gº of reduction of 1 mole Al2O3 by carbon at 1000ºC  

 1000ºC ij] Al  Al2O3 ds fy, Gº = –910 kJ izfr O2 ds eksy gS rFkk C  CO ds fy, Gº = –430 kJ izfr 

O2 ds eksy gS rc 1000ºC ij] 1 eksy Al2O3 ds dkcZu }kjk vip;u ds fy, Gº dk eku D;k gksxkA  

 (A*) + 720 kJ  (B) + 480 kJ  (C) + 960 kJ  (D) +240kJ 

Sol. Al2O3  +  3C   3CO + 2Al  GºR = ? 

 
4

3
Al  +  O2  

2

3
 Al2O3  Gº = –910 

 2C +  O2   2 CO  Gº =–430 

     GºR =
3

2
 (–430) –

3

2
 (–910) = 720 kJ  

 

7. At what temperature zinc has more affinity for oxygen than carbon :   

 (A) 1000ºC  (B) 1500ºC  (C*) 500ºC  (D) All have equal affinity 

 fdl rki ij] ftad dkcZu dh rqyuk esa vkWDlhtu ls vf/kd ca/kqrk j[ksxk :  

 (A) 1000ºC  (B) 1500ºC  (C*) 500ºC  (D) lHkh leku cU/kqrk j[krs gSaA  
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Sol. The temperature at where Gº is more –ve, there will more affinity for oxygen. 

 og rki tgk¡ ij] Gº dk eku vf/kd _.kkRed gksxk] ogk¡ vkWDlhtu ds izfr vf/kd ca/kqrk gksxhA  

 

8. Which of the following ores do not contain more than one metal in their composition. Argentite, Barytes, 

Magnesite, Fluorspar, Carnalite, Dolomite, Chalcocite, Asbestos, Calamine.  

 fuEu esa ls fdrus v;Ld buds laxBu esa ,d ls vf/kd /kkrq ugha j[krs gSA vtsZUVkbM] cSjkbV~l] eSXuslkbV] 

QyksLikj] dkusZykbV] MksyksekbV] pkydkslkbV] ,LcslVl] dsykekbuA 

Ans. 6 

Sol. Magnesite, Fluorspar, Chalcocite, Argentite, Calamine, Barytes 

 eSXuslkbV] QyksLikj] pkydkslkbV] vtsZUVkbV] dsykekbu] cSjkbV 

 

9. Among the following metals how many metals are extracted by self-reduction method from their 

respective ores. Hg, Zn, Cu, Al, Mg, Pb, Fe, Sn.     

 fuEu /kkrqvksa Hg, Zn, Cu, Al, Mg, Pb, Fe, Sn esa ls buds lEcfU/kr v;Ldksa esa ls Lo vip;u }kjk fdruh /kkrqvksa 

dk fu"d"kZ.k gksrk gSaA  

Ans. 3 

Sol. 2HgS + 3 O2 2HgO + 2SO2  ;  2HgO + HgS   3Hg + SO2  

 Cu2S + 3O2  3Cu2O + 2 SO2 ; 2Cu2O + Cu2S 6Cu + SO2  

 2PbS + 3O2  2PbO + 2 SO2 ; 2PbO + PbS  3Pb + SO2  



10. Match the column: 

 Column – I  Column – II 

(A)  Chalcopyrites (p) Self – reduction 

(B)  Galena (q) Sulphur containing ore 

(C)  Argentite (r) Carbon reduction 

(D)  Malachite (s) Leaching followed by displacement method. 

 fuEu dks lqesfyr dhft,A 

 dkWye – I  dkWye – II 

(A)  pkydksikbjkbfVt (Chalcopyrites) (p) Lor% vip;u 

(B)  xSysuk (Galena) (q) lYQj ;qDr v;Ld 

(C)  vtsZUVkbV (Argentite) (r) dkcZu vip;u 

(D)  eSysdkbV (Malachite) (s) jklk;fud vip;u ¼fu{kkyu½ ds i'pkr~ foLFkkiu fof/k 

Ans. (A  p,q, r) ; (B  p, q, r) ; (C q, s) ; (D  r). 

Sol. (A) CuFeS2 ; Cu2S + 2 Cu2O  6 Cu + SO2 ; Cu2O + C  2 Cu + CO     

 (B) PbS ; PbS + 2PbO  3Pb + SO2 ; PbO + C Pb + CO ; PbO + CO  Pb  + CO2  

 (C) Ag2S; Cyanide process, leaching with alkali metal cyanide followed by displacement with zinc dust. 

 Ag2S; lk;ukbM izØe] {kkjh; /kkrq lk;ukbM ds lkFk jklk;fud vip;u ¼fu{kkyu½ ds i'pkr~ ftad pw.kZ ds lkFk 

foLFkkiu gksrk gSA  

(D) CuCO3. Cu(OH)2 ; Calcination fuLrkiu CuO + C Cu + CO  
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DPP No.# B13 (JEE-MAIN) 
Total Marks: 45         Max. Time: 33 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.12  (3 marks, 2 min.) [36, 24]  

Numerical Value Questions ('0' negative marking) Q.13 to Q.15  (3 marks, 3 min.) [09, 09] 
 

ANSWER KEY 
 

1. (C) 2. (C) 3. (D) 4. (D) 5. (A) 6. (A) 7. (B) 

8. (D) 9. (A) 10. (B) 11. (A) 12. (C) 13. (3) 14. (6)  

15. (6) 
 

 

1. Which of the following is a wrong order with respect to the property mentioned against each:  

 (A) (NO)– > (NO) > (NO)+ [Bond length]  (B) H2 > H2
+ > He2

+ [Bond energy] 

 (C*) O2
2– > O2 > O2

2+ [Paramagnetic moment] (D) NO2
+ > NO2 > NO2

– [Bond angle] 

 Lih'khtksa ds Øeksa lkeus of.kZr fd, x, xq.kksa ds lanHkZ esa] fuEu esa ls dkSu Øe xyr gS &   

 (A) (NO)¯ > (NO) > (NO)+ [cU/k yEckbZ]  (B) H2 > H2
+ > He2

+ [cU/k ÅtkZ] 

 (C*) O2
2– > O2 > O2

2+ [vuqpqEcdh; vk/kw.kZ]  (D) NO2
+ > NO2 > NO2

– [cU/k dks.k] 

Sol.    NO–  >  NO   >  NO+  (bond length) 

 Bond order  2.0 2.5 3 
 

   H2  >  H2
+   >  He2

+  (bond energy) 

 Bond order  1 0.5 0.5 

      (more antibonding) 
 

   NO2
+  >  NO2   >  NO2

–  (bond length) 

 Bond angle 180º 133º 115º 
 

   O2
2–  >  O2

2+   >  O2  (paramagnetic moment) 

       No. of unpaired e– 0 0 2   

 

gy%    NO–  >  NO   >  NO+  (ca/k yEckbZ) 

 ca/k Øe  2.0 2.5 3 
 

   H2  >  H2
+   >  He2

+  (ca/k ÅtkZ) 

 ca/k Øe  1 0.5 0.5 

      (vf/kd vca/kh) 
 

    NO2
+  >  NO2   >  NO2

–  (ca/k yEckbZ) 

 ca/k dks.k   180º 133º 115º 

    O2
2–  >  O2

2+   >  O2  (vuqpqEcdh; vk?kw.kZ) 

  v;qfXer e– dh la[;k 0 0 2 

 

2. PbS 
air /

Roasting


  X ,     X + PbS   Pb + SO2 

 ‘X’ is : 
 (A) PbO  (B) PbO2    (C*) PbO and PbSO4    (D) PbO2 and PbO 

 PbS 
/ 


ok; q

HktZu
 X ,     X + PbS  Pb + SO2 

 ‘X’ gSA  

 (A) PbO  (B) PbO2    (C*) PbO rFkk PbSO4    (D) PbO2 rFkk PbO 

Sol. PbS + O2  PbO + SO2 

 PbS + 2O2  PbSO4 
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3. In the process of extraction of silver, 

    
 Identify the complexes [P] and [Q].      

 flYoj ds fu"d"kZ.k izØe esa]  

    

 ladqy [P] o [Q] dks igpkfu;s \  

 (A) P = [Ag(CN)4]–, Q = [Zn(CN)4]2–   (B) P = [Ag(CN)4]–, Q = [Zn(CN)6]4– 

 

 (C) P = [Ag(CN)4]3–, Q = [Zn(CN)4]2–  (D*) P = [Ag(CN)2]–, Q = [Zn(CN)4]2– 

 

Sol. 2Ag + 4CN– + H2O + 
1

2
O2   2[Ag(CN)2]–  + 2OH– 

 2[Ag(CN)2]– + Zn  [Zn(CN)4]2–  + 2Au


4. Blister copper is refined by stirring molten impure metal with green logs of wood because such a wood 

liberates hydrocarbon gases (like CH4). This process X is called ________ and it is used to purify the 

metal that initially contain impurities of Y.  Y is _______.    

 (A) X = poling, Y = CuO2   (B) X = cupellation, Y = CuO 

 (C) X = cupellation, Y = ZnO   (D*) X = poling, Y = Cu2O 

 ydM+h ds gjs xV~Bs (green logs of wood) ds lkFk xfyr v'kq) /kkrq dks fgykdj QQksysnkj rkack (Blister copper) 

dks ifj'kksf/kr fd;k tkrk gS] D;ksafd bl izdkj dh ydM+h gkbMªk sdkcZu ¼xSl tSls fd CH4) dks eqDr djrh gSA ;g 

izØe X ________ dgykrk gS rFkk ;g /kkrq dks 'kq) djus esa iz;qDr fd;k tkrk gS] tks fd izkjEHk esa /kkrq Y dh 

v'kqf);k¡ j[krk gSA Y _______ gksrk gSA 

 (A) X = ikWfyax, Y = CuO2    (B) X = [kiZj.k, Y = CuO 

 (C) X = [kiZj.k, Y = ZnO    (D*) X = ikWfyax, Y = Cu2O 

Sol. Poling is a purification process which is used for metals which contains their own oxide as impurity. 

 ikWfyax ,d 'kqf)dj.k izØe gksrk gS] tks mu /kkrqvksa ds }kjk iz;qDr fd;k tkrk gS] tks Loa; ds vkWDlkbM dks v'kq)rk 

ds :i esa j[krs gSA



5. In which of the following coordination entities the magnitude of 0 (CFSE in octahedral field) will be 

minimum? (At No Co = 27). 

 fuEu esa ls fdl milgla;ksth çfof"V esa 0 dk ifjek.k (CFSE v"VQydh; {ks=k esa) U;wure gksxk\ (At No Co = 

27) 

 (A*) [Cr(H2O)6]3+  (B) [Cr(NH3)6]3+   (C) [Cr(CN)6]3–   (D) [Cr(en)3]3+  

Sol. As in all the given complex the central metal atom is same and contains same number of d electrons, 

thus CFSE is decided by ligands. In case of weak field ligand, CFSE is minimum. H2O is a weak field 

ligand, Hence, in [Cr(H2O)6]3+ CFSE is minimum. 

 tSls dh lHkh fn;s x;s ladqy esa dsUnzh; /kkrq ijek.kq leku gksrs gS rFkk d bySDVªkWuksa dh la[;k leku j[krk gS] bl 

izdkj CFSE dks fyxsaMksa }kjk fu/kkZfjr fd;k tkrk gSA nzqcZy {ks=k fyxsaM dh fLFkfr esa CFSE U;wure gksrk gSA H2O 

,d nqcZy {ks=k fyxsaM gksrk gSA vr% [Cr(H2O)6]3+ esa] CFSE U;wure gksrk gSA 
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6. Match List-I (complex ions) with List-II (CFSE) and select the correct answer using the codes given 

below the lists : 

  List-I  List-II 

(P)  [Mn(H2O)6]2+ 1. 0.6 0 

(Q)  [Cr(H2O)6]2+ 2. 0.4 0 

(R)  [Fe(H2O)6]2+ 3. 0 

(S)  [Cr(H2O)6]3+ 4. 1.2 0 

 lwph-I (ladqy vk;u) dks lwph -II (CFSE) ds lkFk lqesfyr dhft;s rFkk nh xbZ lwfp;ksa esa dwVksa ds vk/kkj ij vius 

mÙkj dk p;u dhft;s& 

 lwph-I  lwph-II 

(P)  [Mn(H2O)6]2+ 1. 0.6 0 

(Q)  [Cr(H2O)6]2+ 2. 0.4 0 

(R)  [Fe(H2O)6]2+ 3. 0 

(S)  [Cr(H2O)6]3+ 4. 1.2 0 

 Code :  dwV 

  P Q R S   P Q R S 

 (A*)  3 1 2 4  (B)  1 2 3 4 

 (C)  4 3 2 1  (D)  None of these buesa ls dksbZ ughaA  

Sol. (P) 3 × (– 0.4) + 2 × 0.6 = 0. 

 (Q) 3 × (– 0.4) + 1 × 0.6 = – 0.60. 

 (R) 4 × (– 0.4) + 2 × 0.6 = – 0.40. 

 (S) 3 × (– 0.4) + 0 × 0.6 = – 1.20. 

 

7. Match column I with column II and select the correct answer using the codes given below the lists :  

 Column I  Column II 

I.  Cyanide process. (a)  Ultra pure Ge 

II.  Froth floatation process. (b)  Pine oil. 

III.  Electrolytic reduction. (c)  Extraction of Al. 

IV.  Zone refining. (d)  Extraction of Au. 

 (A) I–(c), II–(a), III–(d), IV-(b)   (B*) I–(d), II–(b), III–(c), IV–(a)  

 (C) I–(c), II–(b), III–(d), IV-(a)   (D) I–(d), II–(a), III–(c), IV-(b)   

 dkWye I dks dkWye II ls lqesfyr dhft;s rFkk nh x;h lwph;ksa ds dwVksa ds mi;ksx }kjk lgh mÙkj dk p;u dhft,A  

      dkWye I  dkWye II 

I.    lk;ukbM çØe (a)  vfr'kq) Ge 

II.   >kx Iyou izØe (b)  phM+ dk rsy (Pine oil) 

III.  oS|qr&vi?kV~u vip;u  (c)  Al dk fu"d"kZ.k 

IV.  e.My ifj"dj.k (Zone refining)  (d)  Au dk fu"d"kZ.k 

 (A) I–(c), II–(a), III–(d), IV-(b)   (B*) I–(d), II–(b), III–(c), IV–(a)  

 (C) I–(c), II–(b), III–(d), IV-(a)   (D) I–(d), II–(a), III–(c), IV-(b)  

Sol. (I) 4Au / Ag (s) + 8CN–(aq) + 2H2O(aq) + O2(g)  4[Au / Ag (CN)2]–(aq) + 4OH–(aq)  

      2[Au / Ag (CN)2]–(aq) + Zn(s)  2Au / Ag (s) + [Zn(CN)4]2– (aq) 

 (II) This method is based on the fact that gangue and ore particles have different degree of wettability 

with water and pine oil; the gangue particles are preferentially wetted by water while the ore particles 

are wetted by oil.  
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 (III) Electrolytic reduction (Hall-Heroult process) :  

 The purified Al2O3 is mixed with Na3AlF6 (cryolite) or CaF2 (fluorspar) ) which lowers the melting point of 

the mixture and increases conductivity. The fused matrix is electrolysed. The electrolytic reactions are : 

  Cathode : Al3+  (melt) + 3e–   Al(l) 

  Anode :  C(s) + O2– (melt)  CO(g) + 2e– 

    C(s) + 2O2– (melt)  CO2 (g) + 4e– 

 (IV) This process is used when metals are required in very high purity, for specific application. For 

example pure Si and Ge are used in semiconductors and hence are purified by this method. Zone 

refining method is based on the principle that an impure molten metal on gradual cooling will deposit 

crystals of the pure metal, while the impurities will be left in the remaining part of the molten metal.  
 

gy% (I) 4Au / Ag (s) + 8CN–(aq) + 2H2O(aq) + O2(g)  4[Au / Ag (CN)2]–(aq) + 4OH–(aq)  

      2[Au / Ag (CN)2]–(aq) + Zn(s)  2Au / Ag (s) + [Zn(CN)4]2– (aq) 

 (II) ;g fof/k bl rF; ij vk/kkfjr gS fd viv;Ld o v;Ld d.kksa dh ty rFkk phM+ ds rsy ds lkFk Hkhxus ek=kk 

fHkUu gksrh gSA viv;Ld d.kksa dks ty }kjk tcfd v;Ld d.kksa dks rsy }kjk Hkhxks;k tkrk gSA 

 (III) oS|qr&vi?kVuh vip;u (gkWy-gsjkYV izØe) :  

 'kq) Al2O3, Na3AlF6 (Øk;ksykbV) ;k CaF2 (¶yksjLikj) ds lkFk fefJr gksrk gSA ftlls feJ.k dk xyukad de gksrk 

gS rFkk pkydrk izkIr gksrh gSA xfyr viv;Ld fo|qrvi?kV~; gSA oS|qrvi?kVuh; vfHkfØ;k gS& 

  dSFkksM : Al3+  (xfyr) + 3e–   Al(l) 

  ,uksM : C(s) + O2– (xfyr)  CO(g) + 2e– 

   C(s) + 2O2– (xfyr)  CO2 (g) + 4e– 

 (IV) tc /kkrq,sa vR;f/kd 'kq) voLFkk esa pkfg, gksrh gS rc ;g izØe iz;qDr djrs gSaA mnkgj.k ds fy, 'kq) Si rFkk 

Ge v}Zpkydks esa iz;qDr gksrs gaS rFkk bl izdkj bl fof/k }kjk 'kq) gksrs gSaA e.My ifj"dj.k fof/k bl fl)kUr ij 

vk/kkfjr gS fd v'kq) xfyr /kkrq dks /khjs&/khjs B.Mk djus ij 'kq) /kkrq ds fØLVy fu{ksfir gksrs gSA tcfd v'kqf);k¡ 

xfyr /kkrq ds 'ks"k Hkkx esa cph jg tkrh gSA 

 

8. The weakest acid amongst the following is :     

 fuEu esa ls nqcZyre vEy gS % 

 (A) HClO4   (B) HClO3   (C) HClO2   (D*) HClO 

 

9. Give the correct order of initials T or F for following statements. Use T if statement is true and F if it is 

false. 

 S1 : The slag obtained during the extraction is lighter and has lower melting point than the metal (Fe or 

Cu). 

 S2 : Froth floatation process may be used to increase the concentration of mineral chalcopyrites.  

 S3 : High purify metals can be obtained by zone refining method if the impurity has lower melting point. 

 fuEu dFkuksa ds fy, T ;k F dk lgh Øe nhft;sA ;fn dFku lgh gS rks T vkSj ;fn xyr gS rks F dk iz;ksx djsaA 

 S1 : fu"d"kZ.k ds nkSjku izkIr /kkrqey gYdk gksrk gS o bldk xyukad /kkrq (Fe ;k Cu) ls de gksrk gSA  

 S2 : [kfut pkydksik;jkbV dh lkanzrk dks c<+kus ds fy, >kx Iyou fof/k iz;ksx dh tkrh gSA 

 S3 : e.My ifj"dj.k fof/k }kjk vR;f/kd 'kq) /kkrqvksa dks izkIr fd;k tk ldrk gS] ;fn v'kqf);ksa dk xyukad de 

gksrk gSA  

 (A*) T, T, T  (B) T, F, T  (C) F, T, T  (D) F, F, F 
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10. A pale blue liquid is obtained by equimolar mixture of two gases at –30ºC.  

 nks xSlksa ds leeksyj feJ.k ls –30ºC rki ij gYdk uhyk nzo izkIr gksrk gSA  

 (A) N2O   (B*) N2O3  (C) N2O4  (D) N2O5 

Sol. NO + NO2 
30ºC

  N2O3() pale blue 

gy- NO + NO2 
30ºC

  N2O3() gYdk uhyk 

 

11. Which of the following gases can be dried by concentrated H2SO4 ?  

 fuEu esa ls dkSulh xSl lkUnz H2SO4 }kjk 'kq"d dh tk ldrh gS \ 

 (A*) HCl  (B) HBr   (C) HI   (D) H2S 

Sol. HCl is dried over conc. H2SO4. Because HBr, HI and H2S are oxidised by H2SO4. 

 lkUnz H2SO4 ij HCl 'kq"d gks tkrk gS] D;ksafd H2SO4 }kjk HBr, HI rFkk H2S vkWDlhd`r gks tkrs gSaA 

 

12. Which of the following oxidations can be carried out by O3 but not by H2O2?   

 (A) HI to I2  (B) KI/KOH to KIO3 (C*) PbO to PbO2 (D) H2S to S  

 fuEu esa ls dkSulk vkWDlhdj.k vfHkfØ;k dks O3 }kjk fd;k tkrk gS] ijUrq H2O2 }kjk ugha fd;k tkrk gS ? 

 (A) HI ls I2 esa  (B) KI/KOH ls KIO3 esa (C*) PbO ls PbO2 esa (D) H2S ls S esa  

 

13. In the disproportionation reaction of NaOH with one molecule of P4, number of molecules of NaOH 

reacting are .............. . 

 P4 ds ,d v.kq dh] NaOH ds lkFk fo"kekuqikru vfHkfØ;k esa] NaOH ds fdrus v.kq vfHkd`r gksrs gS \ .............. . 

Ans. 3 

Sol. P4 + 3NaOH + 3H2O PH3 + 3NaH2PO2   

 

14. What is the coordination number of aluminium in mineral cryolite ? 

 [kfut Øk;ksykbV esa ,yqehfu;e dh leUo; la[;k D;k gS \ 

Ans. 6  

Sol. Cryolite is 3NaF.AlF3 or Na3[AlF6]. It gives that coordination number of aluminium is six. It can expand 

its covalency by using empty d-orbitals.  

gy % Øk;ksykbV 3NaF.AlF3 vFkok Na3[AlF6] gSaA blesa ,yqehfu;e dh leUo; la[;k 6 gSA fjDr d-d{kdksa dks iz;qDr dj 

bldh la;kstdrk dk izlkj fd;k tk ldrk gSA 

 

15. The acid ionisation constant for  

 Zn2+ (aq) + H2O  Zn(OH)+ (aq) + H+ (aq)  kh = 10–9 

 Determine the pH of 10–3(M) aqueous solution of ZnCl2. 

 Zn2+ (aq) + H2O  Zn(OH)+ (aq) + H+ (aq) ds fy, vEy vk;uu fu;rkad kh = 10–9 gSA 

 ZnCl2 ds 10–3(M) tyh; foy;u dh pH dk fu/kkZj.k dhft;sA 

Ans. 6. 

Sol. Zn2+ + H2O  Zn(OH) + H 

 C            0 0 
 C(1 – h)   Ch Ch 

 kh = 10–9 = 
2Ch

(1 h)
 

 considering h << 1 

 so h = 
610

 = 10–3 

  [H+] = Ch = 10–6 
 or pH = 6. 
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DPP  No. # B14 (JEE-ADVANCED)  
Total Marks: 40           Max. Time: 28 min. 
 

Multiple choice objective ('–1' negative marking) Q.1 to Q.5  (4 marks, 2 min.)  [20, 10]  

Numerical Value Questions ('0' negative marking) Q.6 to Q.9   (3 marks, 3 min.) [12, 12] 

Match the Following    (no negative marking) Q.10    (8 marks, 6 min.)  [08, 06] 
 

ANSWER KEY 
 

1. (BCD) 2. (BC) 3. (BD) 4. (AC) 5. (ABC) 6. (5)   7. (5) 

8. (2) 9. (1) 10. [A – r] ; [B – q] ; [C – r] ; [D – p] 
 

 

1.* Which of the following is/are examples of disproportionation reactions ? 

 (A) Ag(NH3)2
+ + 2H+  Ag+ + 2NH4

+  (B*) Cl2 + OH–  ClO– + Cl– + H2O  

 (C*) Cu2O + 2H+  Cu + Cu+2 + H2O  (D*) 2HCuCl2 
2dil. with H O

  Cu + Cu2+ + 4Cl– + 2H+ 

 buesa ls fo"kekuqikrh vfHkfØ;k,sa (disproportionation reactions) dkSulh gSa \   

 (A) Ag(NH3)2
+ + 2H+  Ag+ + 2NH4

+  (B*) Cl2 + OH–  ClO– + Cl– + H2O  

 (C*) Cu2O + 2H+  Cu + Cu+2 + H2O  (D*) 2HCuCl2 
2H O


d s lkFk ruq

 Cu + Cu2+ + 4Cl– + 2H+ 

 

2.* Which of the following statement(s) is/are correct ?     

 (A) The pH of 1.0 × 10–8 M solution of HCl is 8. (B*) The conjugate base of H2PO–
4
 is HPO4

2– 

 (C*) Autoprotolysis constant of water increases with temperature. 

 (D) Basic strength of NaOH, KOH and CsOH can be compared in water. 

 fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa 

 (A) HCl ds 1.0 × 10–8 foy;u dh pH 8 gSA  (B*) H2PO–
4
 dk la;qXeh {kkj HPO4

2– gSA 

 (C*) ty dk Lo izksVksuh vi?kV~u fu;rkad esa rkieku ds lkFk o`f) gksrh gSA 

 (D) NaOH, KOH o CsOH ds {kkjh; lkeF;Z dh ty esa rqyuk dh tk ldrh gSA 

 

3.* The following diagram shows an electrochemical cell in which the respective half cells contain aqueous  

1.0 M solutions of the salts XCl2 and YCl3. Given that :    

 3X(s) + 2Y3+(aq)  3X2+(aq) + 2Y(s)  Ecell > 0      

 

 Which of the following statements is correct ? 

 (A) The electrode made from metal X has positive polarity. 

 (B*) Electrode Y is the cathode 

 (C) The flow of electrons is from Y to X 

 (D*) The reaction at electrode X is an oxidation  
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 fuEu js[kkfp=k ,d oS|qr jklk;fud lSy n'kkZrk gS] ftlds laxr v)Z lSyksa esa Øe'k% yo.k XCl2 o YCl3 dk 1.0 M 

tyh; foy;u fy;k tkrk gSA fn;k x;k gS] fd %    

 3X(s) + 2Y3+(aq)  3X2+(aq) + 2Y(s)  Ecell > 0 

 

 fuEu esa ls dkSulk dFku lgh gS \ 

 (A) /kkrq X ls cuk;k x;k bysDVªkWM /kukRed /kqzork j[krk gSA 

 (B*) bySDVªkWM Y dSFkksM gksrk gSA 

 (C) bySDVªkWu dk izokg Y ls X dh vksj gksrk gSA 

 (D*) bySDVªkWM X ij vfHkfØ;k dk vkWDlhdj.k gksrk gSA 

 

4.* For an elementary reaction aA  product, the graph plotted between log 








dt

]A[d

 
 vs log CA gives a 

straight line with intercept equal to 0.6 and showing an angle of 45° with origin, then : 

 (A*) rate constant = 3.98 time–1    (B) rate constant = 3.98 mol L–1 t–1  

 (C*) a = 1     (D) a = 2  

 izk:fid vfHkfØ;k aA  mRikn ds fy,] logrFkk log 








dt

]A[d

 
CA ds e/; xzkQ [khapk tkrk gSA tksfd 0.6 vUr% 

[k.M ds lkFk ewy fcUnq ls 45° ds dks.k ij ,d lh/kh js[kk n'kkZrk gS] rc& 

 (A*) nj fu;rkad = 3.98 time–1    (B) nj fu;rkad = 3.98 mol L–1 t–1  

 (C*) a = 1     (D) a = 2 

Sol. (A)  Rate (nj) = – AdC

dt
 = K Ca

A 

  log Ad C

dt

 
 
 

= log K + a log CA  

  log K = 0.6 

  K = 3.98 time–1 and (rFkk) a = tan 45º = 1. 
 

5.* For the reaction 2A + B  C with the rate law
d[C]

dt
= k [A]1 [B]–1 and started with A and B in 

stoichiometric proportion. Which is/are true ? 

 vfHkfØ;k 2A + B  C ds fy,] nj fu;e 
d[C]

dt
 = k [A]1 [B]–1  rFkk jllehdj.kfefr lekuqikr esa A rFkk B ds 

lkFk izkjEHk fd;k tkrk gS rks dkSulk@dkSuls dFku lR; gS \  

 (A*) unit of k is Ms–1    (B*) [A], [B] and [C] all will be linear functions of time 

 (C*) [C] = 2kt    (D) [C] = kt  

 (A*) k dh bdkbZ Ms–1 gSA    (B*) [A], [B] rFkk [C] lHkh le; ds lkFk js[kh; Qyu gksxsaA  

 (C*) [C] = 2kt    (D) [C] = kt 

Sol.  2A + B  C 

 t = 0 2a  a  0 

 t = t 2a – 2x  a – x  x 

  
dt

]C[d

 
= k (2 (a – x) (a – x)–1) = 2k 
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   ]c[d

 
=  dtk

 
  [C] = 2 kt 

 unit of k (k dh bdkbZ) = Ms–1 

 [A] = 2 (a – x) and rFkk [C] = x 

 [B] = (a – x). 

 

6. How many of the following metals will displace Hydrogen (H2) from HCl ?   
 fuEu esa ls fdrus /kkrq HCl esa ls gkbMªkstu (H2) eqDr djsxsa \ 

 Zn, Hg, Fe, Ag, Mg, Au, Cu, Li, Cs. 

Ans. 5    

Sol. Zn, Fe, Mg, Li, Cs  

 

7. Which of the following aqueous solutions have pH < 7 at 25ºC :   

 25ºC ij fuEu esa ls dkSuls tyh; foy;u pH < 7  j[krs gS % 

 CuSO4,  KOH,  AlCl3,   HCOOH,   K2C2O4,  Na2S,  

 CO2,   KHCO3,  C6H5NH3Cl 

Ans. 5. 

Sol. CuSO4, AlCl3, HCOOH, CO2, C6H5NH3
+ acidic solutions (vEyh; foy;u) 

 KOH, K2C2O4, Na2S, KHCO3 basic solutions ({kkjh; foy;u) 

 

8. The half lives of decomposition of gaseous CH3CHO at constant temperature but at initial pressure of 

364 mm and 170 mm Hg were 410 second and 880 second respectively. Hence order of reaction is 

 fu;r rki 364 mm rFkk 170 mm Hg izkjfEHkd nkcksa ij xSlh; CH3CHO ds fo?kVu dh v)Z vk;q Øe'k% 410 

second rFkk 880 sec gSA vr% vfHkfØ;k dh dksfV fuEu gSA       

Ans. 2 

Sol. t1/2  
1na

1
  

  [Here ;gk¡ a  P] 
880

410
 = 

n 1
364

170


 
 
 

   n = 2. 

 

9. The order of a reaction  A  product, in which half the reagent is reacted is half an hour, three 

quarters in one hour and seven - eighth in one and half hours is  

 A  mRikn] vfHkfØ;k ds fy;s ftldk vk/kk vfHkdeZd 1/2 ?k.Vs esa fØ;k djrk gS o 3/4 Hkkx 1 ?k.Vs esa] o 7/8 Hkkx  

1
1

2
?k.Vs esa fØ;k djrk gS rks vfHkfØ;k dh dksfV D;k gksxhA   

Ans. 1 

Sol. A  product mRikn 

 a 
30 min


a

2

60 min


a

4

90 min


a

8
      

 So, Order is 1. ¼blfy, izFke dksfV gS½ 
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10. Match the following for a 1st order reaction A   products with time on the x axis. 

 Column I  Column II 

 (A)  [A] v/s time (p) 

 

 

(B)  
d [A]

dt


v/s  [A] (q) 

 

 

(C)   
d [A]

dt


 v/s time (r) 

 

 

(D)  log [A] v/s time (s) 

 

 

 ,d izFke dksfV dh vfHkfØ;k A   mRiknksa ds fy,  x v{k ij le; ds lkFk fuEu dks lqesfyr dhft,A 

 LrEHk I  LrEHk II 

 (A)  [A] rFkk le; (p) 

 

 

(B)  
d [A]

dt


 rFkk  [A] (q) 

 

 

(C)   
d [A]

dt


 rFkk le; (r) 

 

 

(D)  log [A] rFkk le; (s) 

 

 

Ans. [A – r] ; [B – q] ; [C – r] ; [D – p]. 

Sol. For Ist order reaction, 

 ¼izFke dksfV vfHkfØ;k ds fy,½ 

  [A]t = [A]0 e– K t 

  – 
d [A]

dt
  = K [A]t = [A]0 K e– K t  

  Kt = 2.303 log [A]0 – 2.303 log [A]t  log [A]t = log [A]0 – 
Kt

2.303
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DPP No.# B15 (JEE-MAIN) 
Total Marks: 45         Max. Time: 33 min. 

Single choice Objective ('–1' negative marking) Q.1 to Q.12  (3 marks, 2 min.) [36, 24]  

Numerical Value Questions ('0' negative marking) Q.13 to Q.15  (3 marks, 3 min.) [09, 09] 
 

ANSWER KEY 
 

1. (D) 2. (B) 3.  (D) 4. (A) 5. (C) 6. (C) 7. (B) 

8. (B) 9. (D) 10. (D) 11. (D) 12. (D) 13. (4) 14. (16)  

15. (2)  
 

 

1. Among the following  statements which is INCORRECT: (QUA(INO)) 

 (A) In the preparation of compounds of Xe, Bartlett had taken O2PtF6 as a base compound because 

both O2 and Xe have almost same ionisation enthalpy. 

 (B) Nitrogen does not show allotropy. 

 (C) A brown ring is formed in the ring test for NO3
– ion. It is due to the formation of [Fe(H2O)5(NO)]2+ 

 (D*) On heating with concentrated NaOH solution in an inert atmosphere of CO2, red phosphorus gives 

PH3  gas. 

 fuEu esa ls dkSulk dFku xyr gS% 

 (A) Xe ds ;kSfxdksa ds fuekZ.k esa cVZysV (Bartlett) us O2PtF6 dks vkèkkj ;kSfxd fy;k D;ksafd O2 o Xe nksuks dh 

vk;uu ÅtkZ 

 yxHkx leku gksrh gSA 

 (B) ukbVªkstu vij:irk iznf'kZr ugha djrk gSA 

 (C) NO3
– vk;u ds oy; ifj{k.k esa ,d Hkwjh oy; curh gSA ;g [Fe(H2O)5(NO)]2+ ds fuekZ.k ds dkj.k gksrk gSA 

 (D*) yky QkWLQksjl lkUæ NaOH foy;u ds lkFk CO2 ds vfØ; okrkoj.k esa xeZ djus ij PH3 xSl nsrk gSA 

Sol. On heating with concentrated NaOH solution in an inert atmosphere of CO2, white phosphorus gives 

PH3 gas. 

 'osr QkWLQksjl lkUæ NaOH foy;u ds lkFk CO2 ds vfØ; okrkoj.k esa xeZ djus ij PH3 xSl nsrk gSA 

 

2. XeF2 reacts with PF5 to give :      

 XeF2 , PF5 ls vfHkfØ;k djds nsxk : 

 (A) XeF6  (B*) [XeF]+ [PF6]– (C) XeF4  (D) [PF4]+ [XeF3]– 

Sol. PF5 is a fluoride ion acceptor so it yields cationic species with xenon fluorides. 

 PF5, ¶yksjkbM vk;u xzkgh gS blfy, ;g ftukWu ¶yksjkbM ds lkFk /kuk;u Lih'kht nsrk gSA 

  XeF2 + PF5   [XeF]+ [PF6]– 

 

3.  The reaction of XeF6 with silica (SiO2) gives :   

 (A) XeO3 and SiF4 (B) XeF4 and SiF4 (C) XeOF2 and SiF4 (D*) XeOF4 and SiF4 

 XeF6 dh flfydk (SiO2) ds lkFk vfHkfØ;k ij izkIr gksrk gS % 

 (A) XeO3 rFkk SiF4 (B) XeF4 rFkk SiF4 (C) XeOF2 rFkk SiF4 (D*) XeOF4 rFkk SiF4 

Sol. 2XeF6 + SiO2    2XeOF4 + SiF4 

 

4. Xe F4 on reaction with H2O produces :   

 (A*) Xe, XeO3, O2 and HF    (B) XeO3, HF and O2 only   

 (C) Xe, XeO3 and F2     (D) Xe, XeO3 and O2 only  
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 Xe F4, H2O ls vfHkfØ;k djds mRiUu djrk gS %  

 (A*) Xe, XeO3, O2 rFkk HF    (B) XeO3, HF rFkk O2 dsoy 

 (C) Xe, XeO3 rFkk F2     (D) Xe, XeO3 rFkk O2 dsoy 

Sol. 6 XeF4 + 12 H2O   4 Xe + 2XeO3 + 24 HF + 3O2 

 

5. The rate expression for reaction A(g) + B(g)  C(g) is rate = k[A]1/2 [B]2. What change in rate if initial 

concentration of A and B increase by factor 4 and 2 respectively ?  

 (A) 4   (B) 6   (C*) 8   (D) None of these 

 vfHkfØ;k A(g) + B(g)  C(g) ds fy, nj O;atd dks nj = k[A]1/2 [B]2 ds :i esa iznf'kZr fd;k tkrk gSA  

;fn A rFkk B dh izkjfEHkd lkUnzrk dks Øe'k% 4 rFkk 2 xq.kkad ls c<+k;k tkrk gS] rks osx esa D;k ifjorZu gksxk\ 

 (A) 4   (B) 6   (C*) 8   (D) buesa ls dksbZ ugha 

Sol. Rate ¼nj½ = k[A]1/2 [B]2 

 r1 = k[a]1/2 [b]2 ;   r2 = k[4a]1/2 [2b]2 

  1

2

r

r
 = 

1

2 4
  = 

1

8
  r2 = 8 × r1 

 

6. An alloy of iron and carbon is treated with sulphuric acid, in which only iron reacts : 

  2Fe(s) + 3H2SO4(aq) Fe2 (SO4)3(aq) + 3H2(g) 

 If a sample of alloy weighing 140 g gave 6 g of hydrogen, what is the percentage of iron in the alloy ? 

 yksgs vkSj dkcZu dh ,d feJ /kkrq dks lY¶;wfjd vEy ls mipkfjr fd;k tkrk gS] ftlesa ls dsoy yksgk fØ;k djrk 

gS% 

  2Fe(s) + 3H2SO4(aq)  Fe2 (SO4)3(aq) + 3H2(g) 

 ;fn feJ /kkrq ds ,d uewus] ftldk nzO;eku 140 xzke gS] ds }kjk gkbMªkstu ds 6 xzke izkIr gksrs gaS] rks feJ /kkrq esa 

yksgs dk izfr'kr D;k gS \         

 (A) 40%  (B) 60%   (C*) 80%  (D) 30% 

Sol. 2Fe(s) + 3H2SO4(aq)  Fe2 (SO4)3(aq) + 3H2(g) 

 Mole of H2 = 
6

2
  = 3 mol 

 Mole of Fe =
3

3
 × 2 = 2 

 Mass of Fe = 2 × 56 = 112 g. 

 Percentage of Fe in the alloy = 
112

140
× 100 = 80%. 

Sol. 2Fe(s) + 3H2SO4(aq) Fe2 (SO4)3(aq) + 3H2(g) 

 H2 ds eksy = 
6

2
 = 3 eksy 

 Fe ds eksy =
3

3
 × 2 = 2  Fe dk Hkkj = 2 × 56 = 112 g. 

 feJ /kkrq esa Fe dk izfr'kr = 
112

140
 × 100 = 80%. 
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7. Decomposition of HI (g) on Gold surface is zero order reaction. Initially, few moles of H2 are present in 

container then which of the following graph is correct ? 

 (A) 

 

 (B*) 

 

  (C) 

 

 (D) 

  
 xksYM dh lrg ij HI (g) dk fo;kstu 'kwU; dksfV dh vfHkfØ;k gSA ;fn çkjEHk esa ik=k esa H2 ds dqN eksy mifLFkr 

gSa] rks fuEu esa ls dkSu lk vkjs[k lgh gS \ 

 (A)  

 

 (B*) 

 

  (C) 

 

 (D) 

 

 

Sol.  2HI(g)   H2(g) +  I2 (g)   (zero order) 

 t = 0 a  b 0 b  
2HP , initial 

 t = t a – 2x  b + x  
2HP   (b + x) 

 
2HP  = 

2HP  , initial + kt (zero order reaction) 

 So, graph is 

 

 . 

gy %  2HI(g)    H2(g) +  I2 (g)   ('kwU; dksfV) 

 t = 0 a  b 0 b  
2HP , izkjfEHkd  

 t = t a – 2x  b + x  
2HP   (b + x) 

   
2HP =

2HP , izkjfEHkd + kt ('kwU; dksfV vfHkfØ;k) 

 bl fy, xzkQ gS
 

 

. 

 

8. A first order reaction is 75% completed in 100 minutes. How long time will it take for it’s 87.5% 

completion? 

 (A) 125 min  (B*) 150 min  (C) 175 min  (D) 200 min 

 100 feuV esa ,d çFke dksfV dh vfHkfØ;k 75% iw.kZ gksrh gS rks  87.5% iw.kZ gksus esa fdruk le; yxsxk \ 

 (A) 125 feuV  (B*) 150 feuV  (C) 175 feuV  (D) 200 feuV 

Sol.  Ct = 0

n

C

2
 

 For 75% completion, no. of half lives taken = 2 half life  = 
100

2
 = 50 min 

 For 87.5% completion, no. of half lives taken = 3. 

 Time taken = 3 × 50 = 150 min. 
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gy %  Ct = 0

n

C

2
 

 75%  iw.kZ gksus esa yh x;h v)Z vk;q dky dh la[;k = 2 v)Z vk;q = 
100

2
 = 50 min 

 87.5%  iw.kZ gksus esa yh x;h v)Z vk;q dky dh la[;k = 3. 

 fy;k x;k le; = 3 × 50 = 150 feuV 

 

9. Calculate the volume of balloon if 25 g H2 is further added in glass bulb 

at constant temperature. 

(A) 7.45 ml 

(B) 8.125 ml 

(C) 4.2 ml 

(D*) 6.875 ml 

50 g H2

N2 Balloon
(10ml)

Glass Bulb
(110ml)

 

 

 

 xqCckjs dk vk;ru ifjdfyr dhft,] ;fn vkxs fu;r rki ij dk¡p ds cYc esa 25 

xzke H2 feykrs gSA 

(A) 7.45 ml 

(B) 8.125 ml 

(C) 4.2 ml 

(D*) 6.875 ml  

 

Sol. Apply 

2H

V

n

 
 
 

 = 

2N

V

n

 
 
 

  

 
100

25
 =

10

n
 , n = 2.5  ;  then  = 

100  x 

37.5


=

100  x 

37.5


 

 

 

10. For the reaction, 2NO2  N2O2 + O2, rate expression is as follows 
dt

]NO[d 2 = K[NO2]n, where  

K = 3 × 10–3 mol–1 L sec–1. If the rate of formation of oxygen is 1.5 × 10–4 mol L–1 sec–1, then the molar 

concentration of NO2 in mole L–1 is : 

 vfHkfØ;k 2NO2  N2O2 + O2 ds fy,] nj ¼osx½ O;atd fuEu gS 
dt

]NO[d 2  = K[NO2]n, tgk¡ K = 3 × 10–3  

mol–1 L sec–1 gSaA ;fn vkWDlhtu ds fuekZ.k dh nj 1.5 × 10–4 mol L–1 min–1 gS] rks mol L–1 esa NO2 dh eksyj 

lkUnzrk fuEu gSA  

 (A) 1.5 × 10–4   (B) 0.0151  (C) 0.214  (D*) 0.316 

Sol. From the unit of K, it is evident that it is a second order reaction. 

 ¼K dh bdkbZ ls ;g f}rh; dksfV vfHkfØ;k gSaA 

  –
1

2

2d [NO ]

dt
= 2d [O ]

dt
  

  – 2d [NO ]

dt
 = 2 × 2d [O ]

dt
 = 2 × 1.5 × 10–4 = 3 × 10–4  

 3 × 10–4 = K [NO2]2 = 3 × 10–3 [NO2]2 

  [NO2] = 0.316. 
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11. Temparture of solution of acetic acid increases from 25ºC to 90ºC which of the following will 

increases?  

 (A) pkw of water     (B) only H+ concentration   

 (C) pH & pOH both     (D*) H+ & OH– concentration both 

 ,flfVd vEy ds foy;u dk rkieku 25ºC ls 90ºC rd c<+us ij fuEu esa ls dkSuls xq.k esa o`f) gksrh gS \ 

 (A) ty dk pkw      (B) dsoy H+ dh lkUnzrk 

 (C) pH rFkk pOH nksuksa    (D*) H+ rFkk OH– nksuksa dh lkUnzrk 

 

12. The Vander Waal's parameters for gases W, X, Y and Z are :  

 

2 –2 –1Gas a (atm L mol ) b ( L mol )

W 4.0 0.027

X 8.0 0.030

Y 6.0 0.032

Z 12.0 0.027

 

 Which of these gases has the highest critical temperature ? 

 (A) W   (B) X    (C) Y    (D*) Z  

 xSlksa W, X, Y o Z ds fy, okWUMy okWYl~ çkpy fuEu gSa %   

   

2 –2 –1Gas a (atm L mol ) b ( L mol )

W 4.0 0.027

X 8.0 0.030

Y 6.0 0.032

Z 12.0 0.027

 

 fuEu esa ls fdl xSl dk ØkfUrd rkieku vf/kdre gS \  

 (A) W   (B) X    (C) Y    (D*) Z  

Sol. c

8a
T

27 Rb
   Thus (bl izdkj) c

a
T

b
   

 

13. Consider the following chemical reaction and the corresponding kinetic data showing the initial reaction 

rate as a function of the initial concentrations of the reactants :    

  H3AsO4(aq) + 2H3O+(aq) + 3I-(aq)  HAsO2(aq) + I3-(aq) + 4H2O(liq) 

 fuEUk jklk;fud vfHkfØ;k ij fopkj dhft, rFkk vfHkfØ;k dh izkjafHkd nj ds vkadM+s] fØ;kdkjdks dh izkjafHkd 

lkUnzrkvksa ds Qyu ds :i esa uhps n'kkZ;s x, gSaA       

  H3AsO4(aq) + 2H3O+(aq) + 3I-(aq)  HAsO2(aq) + I3-(aq) + 4H2O(liq) 

 Initial Rate  10-5 (M/sec) [H3AsO4] [H3O+]  [I-]  

 izkjafHkd nj  10-5 (M/sec) [H3AsO4] [H3O+]  [I-]  

  3.7   0.001  0.01  0.10  

  7.4   0.001  0.01  0.20  

  7.4   0.002  0.01  0.10  

  3.7   0.002  0.005  0.20  

 Using the data, establish the correct reaction composite order. 

 vkadMksa dk mi;ksx djrs gq, vfHkfØ;k dh lgh dksfV crkb,A 

Ans. 4 

Sol. Assume rate law (ekuk fd nj fu;e) 

  r = K[H3AsO4]x [H3O+]y [I–]z 
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 Solving by the help of various experiements  (fofHkUu iz;ksxksa dh lgk;rk ls gy djus ij) 

  x = 1,  y = 2 and (rFkk) z = 1 

 total order (dqy dksfV) = 4 

 

14. How long will it take to produce 0.3 mole of HNO2 by following reaction if an average current of 1 amp 

passes through the cell ? NO3
– + 3H3O+ + 2e–   HNO2 + 4H2O,  Eº = 0.94 V   

 ;fn lsy esa ls 1 ,Eih;j dh vkSlr /kkjk izokfgr dh tkrh gS] rc fuEufyf[kr vfHkfØ;k }kjk HNO2 ds 0.3 eksy 

mRiUu djus ds fy, fdruk le; vko';d gksxk \ NO3
– + 3H3O+ + 2e–   HNO2 + 4H2O,  Eº = 0.94 V  

Ans. 16  

Sol. Total charge (dqy vkos'k) = 0.6 mole ¼eksy½ = 0.6 F = 0.6 × 96500C 

  Q = i × t = 1 × t = 0.6 × 96500 

  t =
0.6 96500

1


 sec ¼lSds.M½ = 16 hour ¼?kaVs½.  

 

15. The number of different metals present in the ore copper pyrites is : 

 v;Ld dkWij ikbjkbV esa mifLFkr fofHkUu /kkrqvksa dh la[;k gS % 

Ans. 2  

Sol. Copper pyrites (CuFeS2) contains copper and iron.  

gy % dkWij ikbjkbV (CuFeS2), dkWij o vk;ju ;qDr gSA  
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