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
 

 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 
 

PART - I : SUBJECTIVE QUESTIONS 

Hkkx - I : fo"k;kRed iz'u ¼SUBJECTIVE QUESTIONS½ 
 

Section (AI + AII) : Elements: Occurence & Isolation  

[k.M (AI + AII) : rRo% izkIRkh o i`FkDdj.k  

AI-1. Name the compound which is used to obtain fluorine gas on electrolysis. At which electrode does F2 

appears? 

 ml ;kSfxd dk uke crkb;s ftlds os|qr vi|Vu ij ¶yksjhu xSl izkIr gksrh gSA dkSuls bysDVªkWM ij F2 izkIr gksrh 

gSA   

Ans. A solution of potassium hydrogen fluoride (KHF2) in anhydrous HF.   

  KF + HF  K [HF2] 
electrolysis

  H2 + F2 
 

 On Electrolysis  :   

 Anode :              –
2HF   –

2F H 2e   

 Cathode :  2HF + –H 2e   H2 + –
2HF  

           2 2:  2HF  H  + FOverall reaction  

Ans. fuTkZy HF esa iksVsf'k;e gkbMªkstu ¶yksjkbM (KHF2) dk foy;u     

  KF + HF  K [HF2]  
oS|rq  vi?kVu  H2 + F2 

 

 oS|qr vi?kVu ij :   

 ,uksM :  –
2HF  –

2F H 2e   

 dSFkksM :   2HF + –H 2e  H2 + –
2HF  

            2 2 2HF  H  + FlEiw.k Z vfHkfd;kz   

 

AI-2. Name the valuable halogen impurities present in chile salt petre (NaNO3).  

 fpyh lkYV ihVj (NaNO3) esa mifLFkr ewY;oku (valuable) gSykstu v'kqf};ks ds uke crkb;sA 

Ans. It contains trace amounts of NaIO3 and NaIO4. An important property of chile salt petre is that it is 
soluble in water while its impurities are not. 

 blesa  NaIO3 o NaIO4 dh lq{e ek=kk mifLFkr gksrh gSA fpyh lkYV fiVj dk egRoiw.kZ xq.k/keZ ;g gS dh ;g ty esa 

foy;s gksrk gS tcfd bldh v'kqf};kW ty esa foys; ugh gksrh gSA  

 

AII-3. What idea lead to the discovery of Xenon fluorides? 

 thukWu ¶yksjkbM dh [kkst dk mís'; (idea) D;k gS \ 

Ans. Neil Bartlett obtained an orange yellow solid from the reaction of xenon with PtF6to have Xe+[PtF6]–. He 
noticed earlier that O2 with PtF6 reacts to give O2

+[PtF6]– and since ionisation enthalpies of O2 and Xe 
were close to each other (Xe = 1170, O2 = 1175 kJ mol–1), he could succeed to prepare Xe+[PtF6]– from 
Xe and PtF6. 

gy. PtF6 ds lkFk thukWu dh vfHkfØ;k ls uhy cVZysV us ,d ukjaxh ihyk Bksl Xe+[PtF6]– izkIr fd;kA mlus lcls igys 

voxr  djok;k fd PtF6 ds lkFk O2 dh fØ;k ls O2
+[PtF6]– nsrk gS rFkk pwafd O2 rFkk Xe dh vk;uu ÅtkZ ,d 

nwljs ds utnhd gksrh gSA (Xe = 1170, O2 = 1175 kJ mol–1), rc og Xe rFkk PtF6 ls Xe+[PtF6]– cukus esa lQy 

gq,A  
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Section (BI) : Based on Periodic Trends  

[k.M (BI) : vkorhZ izòfÙk ij vk/kkfjr 

BI-1. Considering the parameters such as bond dissociation enthalpy, electron gain enthalpy and hydration 
enthalpy, compare the oxidizing power of F2 and Cl2.  

 cU/k fo;kstu ,UFkSYih] bysDVªkWu xzg.k ,UFkSYih o ty;kstu ,UFkSYih ds vk/kkj ij F2 o Cl2 dh vkWDlhdj.k {kerk dh 

rqyuk dhft,A  

Ans. The electrode potential of F2 (+2.87 V) is much higher than that of Cl2 (+1.36 V).  

 F2 (+2.87 V) dk bysDVªksM foHko Cl2 (+1.36 V) dh rqyuk esa cgqr vf/kd gksrk gSA   

    H = 
1

2
Ex-x – |E.A| – |H°Hy|   

    

 1

2
x2(g) + e

–
(aq.) x

–
 (aq.) 

1

2
Ex-x 

 (X(g) 

E.A. 
x

–
 (g) 

H°Hy 

H

 
  

 F2 Cl2 Order 

Bond dissociation enthalpy/kJmol–1 158.8 242.6 F2 < Cl2 

Magnitude of E.A/kJmol–1 333 349 F2 < Cl2 

Magnitude of H°Hyd./kJmol–1 515 381 F2 > Cl2 

Oxidizing power   F2 > Cl2 

   

 F2 Cl2 Øe 

cU/k fo;kstu ,UFksYih/kJmol–1 158.8 242.6 F2 < Cl2 

E.A dk ifjek.k/kJmol–1 333 349 F2 < Cl2 

H° gkbMsV dk ifjek.k/kJmol–1 515 381 F2 > Cl2 

vkWDlhdj.k {kerk    F2 > Cl2 

 Therefore F2 is much stronger oxidising agent than Cl2.  

 bl izdkj F2, Cl2  dh rqyuk esa vf/kd izcyrj vkWDlhdkjd gSA  

 
BI-2. Write all the common oxidation states of halogens.  

 gSykstu dh lHkh lkekU; vkWDlhdj.k voLFkk,¡ fyf[k,sA 

Ans. F  : –1, 0 
 Cl : –1, 0, +3, +5, +7 
 Br : –1, 0, +3, +5, +7 
 I    : –1, 0, +3, +5, +7 
 
BI-3. Write and explain the order of X–X bond energy for halogen down the group.  
 oxZ esa uhps tkus ij gSykstu ds fy, X–X cU/k ÅtkZ dk Øe fyf[k;s o le>kb;sA  
Ans. Enthalpy of dissociation (x-x)/kJ mol–1

 

 Cl–Cl > Br–Br > F–F > I–I, Smaller enthalpy of dissociation of F2 is due to relatively large electrons-
electrons repulsion among the lone pairs in F2 molecule. 

Ans. fo;kstu (x-x) dh ,UFksYih/kJ mol–1 
 

 Cl–Cl > Br–Br > F–F > I–I, F2 v.kq ds ,dkdh ;qXe esa vis{kkd`r vf/kd bySDVªkWu-bySDVªkWu izfrd"kZ.k gksus ds dkj.k 

fo;kstu dh ,UFkSYih de gksrh gSA  
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Section (CI + CII) : Based on Chemical Bonding  

[k.M (CI + CII) : jklk;fud cU/k ij vk/kkfjr  
C-1. Draw the Lewis dot structures of the following compounds :  

 fuEu ;kSfxdks dh yqbZl fcUnq lajpuk cukb;sA 

 HClO3, XeOF4, XeO2F2, ICl2–, ICl4–
. 

Ans. ;     ;  

 

 ;    ;   

 

 
CI-2. Draw the Lewis dot structures of the following multicentred compounds:  

 fuEUk cgqdsfUnzr ;kSfxdks dh yqbZl fcUnq lajpuk cukb;sA  

 I2O5, Cl2O7. 

Ans. ;           Cl Cl  

 
CI-3. Give the formula and describe the structure of a noble gas species which is isostructural with: 

 ml mRd`"V xSl Lih'kht dk lw=k nsdj lajpuk dh O;k[;k dhft, tks fd buds lkFk lelajpukRed gS % 

 (i) –

4Cl   (ii) –

2Br  (iii) –

3BrO   

Ans. (i) Structure of –

4Cl  

 No. of electrons in the valence shell of the central I atom = 7. 
 No. of electrons provided by four Cl atoms = 4×1 = 4     
 Charge on the central atom = 1 

  Total no. of electrons around the central atom = 7 + 4 + 1 = 12 
 Total no. of electron pairs around the central atom = 12 /2 = 6 

 But the no. of bond pairs = 4 ( there are four I-Cl bonds) 

  No. of lone pairs = 6 – 4 = 2 

 Thus, I in –

4Cl has 4 bond pairs and 2 lone pairs. Therefore, according to VSEPR theory, it should be 

square planar. 

I

Cl

Cl Cl

Cl

Square planar

–

  
 Now a noble gas compound having 12 electrons in the valence shell of the central atom is XeF4 (8 + 1 

× 4 = 12). Like –

4Cl , it also has 4 bond pairs and 2 lone pairs. Therefore, like, XeF4 is also square 

planar. 

 (ii) Structure of –

2Br . 

 No. of electrons in the valence shell of the central I atom = 7 
 No. of electrons provided by two Br atoms  
  = 2 × 1 = 2  
 Charge on the central I atom is = 1 

  Total no. of electrons around the central I atom  
  = 7 + 2 + 1 = 10        

  But the no. of bond pairs = 2 ( there are two I – Br bonds) 
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  No. of lone pairs = 5 – 2 = 3 

I

Br

Br
LINEAR

–

 
 Thus, I in –

2Br has two bond pairs and three lone pairs, Therefore, according to VSEPR theory, it 

should be linear. 
 Now a noble gas compound having 10 electrons in the valence shell of the central atom is XeF2 (8 + 1 

× 2 =10). Like IBr–, it also has 2 bond pairs and 3 lone pairs. 

 (iii) Structure of –

3BrO . 

  In –

3BrO , since O is more electronegative than Br, therefore, –ve charge stays on the O atom. 

Br

O
O

O
-

PYRAMIDAL
 

 Therefore, in –

3BrO , there are two Br = O bonds and one bond Br – O– bond.  

 Now according to VSEPR theory, double bonds do not contribute any electron while single bonds 
contribute one electron towards the total number of the central atom. However, both double and single 
bonds contribute one bond pair. Thus, total number of electrons is the valence shell of the central Br 
atom = 7 + 2 × 0 + 1 × 1 = 8 

  No. of electron pairs around Br atom = 8/2 = 4 
  But total number of bond pairs = 2 × 1 (Br = 0) + 1 × 1 (Br – O–) = 3 and lone pairs = 4 – 3 = 1. 

 Thus, –

3BrO has 3 bond pairs and one lone pair. Therefore, according to VSEPR theory, it should be 

pyramidal. 
  Now a noble gas compound having 8 electrons in the valence shell of the central atom is XeO3 (8 × 1 + 

3 × 0 = 8). Like –

3BrO , it also has 3 bond pairs and one lone pair. Therefore, like –

3BrO , XeO3 is also 

pyramidal. 
 

Ans. (i) –

4Cl  dh lajpuk 

dsfUnz; I ijek.kq ds la;kstdrk dks'k esa bysDVªkWuksa dh la[;k = 7 

pkj Cl ijek.kqvksa }kjk miyC/k bysDVªkWuksa dh la[;k = 4 × 1 = 4 

dsfUnz; ijek.kq ij vkos'k = 1   

 dsfUnz; ijek.kq ds pkjksa vksj bysDVªkWuksa dh dqy la[;k  = 7 + 4 + 1 = 12 

dsfUnz; ijek.kq ds pkjksa vksj bysDVªkWu ;qXeksa dh dqy la[;k = 12 /2 = 6 

cU/k ;qXeksa dh la[;k = 4 ( pkj I-Cl cU/k gSA) 

 ,dkdh ;qXeksa dh la[;k = 6 – 4 = 2 

I

Cl

Cl Cl

Cl

Square planar

–

 
 vr%, –

4Cl  esa I ijek.kq ij pkj cU/k ;qXe o nks ,dkdh ;qXe gSA blfy, VSEPR fl)kUr ds vuqlkj ;g oxZ 

leryh; gSA 

dsfUnz; ijek.kq ds la;kstdrk dks'k esa 12 bysDVªkWu okyk ukscy xSl ;kSfxd XeF4 (8 + 1 × 4 = 12) gSA –

4Cl  ds 

leku blesa pkj cU/k ;qXe o 2 ,dkdh ;qXe gSA blfy,  ds leku XeF4 oxZ leryh; gSA 

 (ii) –

2Br dh lajpuk 

 dsfUnz; I ijek.kq ds la;kstdrk dks'k esa bysDVªkWuksa dh la[;k = 7 
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 nks Br ijek.kqvksa }kjk miyC/k bysDVªkWuksa dh la[;k = 2 × 1 = 2  

 dsfUnz; I ijek.kq ij vkos'k = 1 

  dsfUnz; I ijek.kq ds pkjksa vksj bysDVªkWuksa dh dqy la[;k = 7 + 2 + 1 = 10 

 ysfdu cU/k ;qXeksa dh la[;k = 2 ( ;gk¡ nks I–Br cU/k gSA)   

 ,dkdh ;qXeksa dh la[;k = 5 – 2 = 3 

vr% –

2Br  esa I ds ikl nks cU/k ;qXe o rhu ,dkdh ;qXe gSA blfy, VSEPR fl)kUr 

ds vuqlkj ;g js[kh; gksxkA 

vc dsfUnz; ijek.kq ds la;kstdrk dks'k esa 10 bysDVªkWu okyk ukscy xSl ;kSfxd XeF2 

(8 + 1 × 2 = 10) gSA IBr– ds leku ;g Hkh 2 cU/k ;qXe o 3 ,dkdh ;qXe j[krk gSA 

I

Br

Br
js[kh;

–

 
 (iii) –

3BrO  dh lajpuk  

 –

3BrO  esa pqafd O, Br dh vis{kk vf/kd fo|qr_.kh gS blfy, O ijek.kq ij _.kkos'k 

gksrk gSA  
–

3BrO  esa] nks Br=O cU/k rFkk ,d Br–O– cU/k gksrk gSA 

VSEPR fl)kUr ds vuqlkj] f}cU/k dksbZ bysDVªkWu dk ;ksxnku ugha djrk gS tcfd 

,dy cU/k dsfUnz; ijek.kq dh dqy la[;k esa ,d bysDVªkWu dk ;ksxnku djrk gSA f}cU/k 

o ,dy cU/k nksuksa ,d cU/k ;qXe dk ;ksxnku djrs gSA 

Br

O
O

O
-

fijkfeMy  
 dsfUnz; Br ijek.kq ds la;kstdrk dks'k esa bysDVªkWuksa dh dqy la[;k = 7 + 2 × 0 + 1 × 1 = 8 gSA 

   Br ijek.kq ds pkjksa vksj bysDVªkWu ;qXeksa dh la[;k = 8/2 = 4 

 ysfdu cU/k ;qXeksa dh dqy la[;k = 2 × 1 (Br = 0) + 1 × 1 (Br – O–) = 3 rFkk ,dkdh ;qXeksa dh la[;k = 4 – 3 = 1. 

 vr%, –

3BrO esa rhu cU/k ;qXe o ,d ,dkdh ;qXe gksrk gSA VSEPR fl)kUr ds vuqlkj] ;g fijsfefM;y gksxkA vc 

dsfUnz; ijek.kq ds la;kstdrk dks'k esa 8 bysDVªkWuksa okyk ,d ukscy xSl ;kSfxd XeO3 (8 × 1 + 3 × 0 = 8) gSA  
–

3BrO  ds leku ;g Hkh rhu cU/k ;qXe o ,d ,dkdh ;qXe j[krk gSA blfy, –

3BrO  ds leku XeO3 Hkh fijsfefM;y gSA  
 

CII-4. Arrange the XeF2, XeF4 in decreasing order of Xe–F bond length, give reason also.  

 XeF2, XeF4 dks Xe–F cU/k yEckbZ ds ?kVrs Øe esa fyf[k;s rFkk dkj.k Hkh nhft,A  

Ans. XeF2   >   XeF4 

 2.00 Å 1.94 Å (Order of Xe–F bond length) ( Xe–F cU/k yEckbZ dk Øe)  

 XeF2 : sp3d, axial bonds are long & weak v{kh; cU/k yEcs o nqcZy  

 XeF4 : sp3d2  square planar : all bonds identical.oxZleryh; lHkh cU/k le:i  

 

Section (DI + DII) : Properties of elements  

[k.M (DI + DII) : rRoksa ds xq.k/keZ  

DII-1. Answer the following with relevant reason.  
 (i) The boiling points of noble gases increase with increase in atomic number. 
 (ii) Why helium and neon do not form clathrate compounds with quinol ? 

 fuEu iz'uksa dks mfpr mÙkj nhft,A  

 (i) ijek.kq Øekad c<+us ij mRd̀"V xSlks ds DoFkukad c<+rs gSA  

 (ii) DohukWy ds lkFk He o Ne DysFkjsV ¼fiatj½ ;kSfxd ugha cukrs gS] D;ksa \ 

Ans.  (i) Van der Waal’s forces of attraction among molecules increase with the increase of atomic masses. 
Thus, higher energy is required to separate these molecules as to get gaseous state. Hence, the boiling 
points increase with increase of atomic masses. 

 (ii) The size of cavities formed during crystallisation of quinol is more than the size of helium and neon 
atoms. 

gy. (i) ijek.kq Hkkj c<+us ij v.kqvksa ds e/; okUMjoky vkd"kZ.k cy c<+rk gS blfy, v.kqvksa dks vyx djus ds fy, 

vFkkZr xSlh; voLFkk çkIr djus ds fy, vf/kd ÅtkZ dh vko';drk gksrh gSA bl çdkj ls ijek.kq Hkkj c<+us ij 

DoFkukad c<+ tkrs gSA  

 (ii) DohukWy ds fØLVyhdj.k ds nkSjku fufeZr xqfgdkvksa ds vkdkj ghfy;e ,oe~ fuvkWu ijek.kqvksa ds vkdkj ls cM+k 

gksrk gSaA 
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DI-2. Why are halogens coloured ?  

 gSykstu jaxhu D;ksa gksrs gSa \ 

Ans. All the halogens are coloured. The colour is due to the allowed   molecular orbital transitions. 
The colour of halogen is actually the colour of transmitted light.  

 lHkh gSykstu jaxhu gksrs gSA ;g jax    vkf.od d{kd laØe.k ds dkj.k gksrk gSA gSykstu dk jax lapfjr 

izdk'k dk jax gksrk gSA  

      

E

  
 
DI-3. Write the reactions of F2 and Cl2 with water. 

 ty ds lkFk F2 rFkk Cl2 dh vfHkfØ;k,a fyf[k,A 

Ans. F2 being a strong oxidizing agent H2O to O2 or O3. 

 2F2 (g) + 2H2O(l)  4H+ (aq.) + 4F–(aq.) + O2(g)  

 3F2(g)  + 3H2O(l)  6 H+(aq.) + 6F–(aq.) + O3(g)  
 Cl2, on the other hand, reacts with H2O to form hydrochloric acid and hypochlorous acid to a small 

extent. 

 Cl2(g) + H2O(l)  HCl(aq.)  +        HOCl (aq.) 
            Hydrochloric     Hydrochlorous 
          acid                              acid         

Ans. F2 izcy vkWDlhdkjd gS tks fd H2O dks O2 ;k O3 esa cny nsrk gSA  

 2F2 (g) + 2H2O(l)  4H+ (aq.) + 4F–(aq.) + O2(g)  

 3F2(g)  + 3H2O(l)  6 H+(aq.) + 6F–(aq.) + O3(g)  

 Cl2, vU; 'kCnks esa H2O ds lkFk fØ;k djds gkbMªksDyksfjd vEy o lw{e ek=kk esa gkbiksDyksjl vEy cukrk gSA  

 Cl2(g) + H2O(l)  HCl(aq.)      +        HOCl (aq.) 
                   gkbMªksDyksfjd vEy  gkbiksDyksjl vEy  

 

DI-4. State what happens when halogens react with a cold dilute solution of NaOH ?   

 crkb;s D;k gksrk gS tc gsykstu] NaOH ds B.Ms ruq foy;u ds lkFk fØ;k djrk gSA  

Ans. 2F2 + 2NaOH  OF2 + 2NaF + H2O 

 Other halogens (X = Cl / Br / I) disproportionate : X2 + 2NaOH 
Cold

  NaX + NaOX + H2O  

 vU; gSykstu (X = Cl / Br / I) fo"kekuqikrhdj.k : X2 + 2NaOH 
B.Mk  NaX + NaOX + H2O  

 
DI-5. State what happens when halogens (X = Cl / Br / I) react with hot and conc. solution of NaOH ?  

 crkb;s D;k gksrk gS tc gsykstu (X = Cl / Br / I), NaOH ds xeZ o lkUnz foy;u ds lkFk fØ;k djrk gS ?  

Ans. X2 + 2NaOH 
Hot

  NaX + NaXO3 + H2O  

 
DI-6. Which halogen is oxidised by conc. HNO3? Give reaction.  

 dkSulk gSykstu lkUnz HNO3 }kjk vkWDlhd̀r gksrk gS] vfHkfØ;k nhft,A 

Ans. I2 ,  I2 + HNO3 (conc.)  HIO3 + NO2 + H2O  
 
DI-7. Explain the following with proper reason :  
 (i) Fluorine cannot be prepared from fluorides by chemical oxidation. 
 (ii) Fluorine does not form F3

– (polyhalide) ion. 

 fuEu dks mfpr dkj.k nsdj Li"V dhft, %  

 (i) ¶yksjhu dks ¶yksjkbM ds jklk;fud vkWDlhdj.k }kjk ugha cuk ldrs gSaA 

 (ii) ¶yksjhu F3
– (ikWfygSykbM) vk;u ugha cukrk gSA 

Ans. (i) The standard reduction potential of fluorine is maximum. 

     + e–   

 Thus, it cannot be oxidised by any other reagent. F– ion is very stable due to small size and high 
electronegativity of fluorine atom. 
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 (ii) F-does not have empty d-orbital liked other halogen. The formation of X3
– ions involves sp3d-

hybridizaion. 

 (i) ¶yksjhu dk ekud vip;u foHko mPpre gksrk gSA 

     + e–    

 bl izdkj bls fdlh Hkh vfHkdkjd ls vkWDlhdr̀ ugha dj ldrs gSA F– vk;u vf/kd fo|qr _.krk o NksVs vkdkj ds 

dkj.k vf/kd LFkkbZ gSA  

 (ii) ¶yksjhu esa d-d{kd mifLFkr ugha gksrs gSaA tcfd vU; gSykstu esa d-d{kd gksrs gSA X3
– vk;uksa ds fuekZ.k esa sp3 

d-ladj.k ik;k tkrk gSA  

 

Section (EI) : Oxides, Hydroxides & Oxyacids  

[k.M (EI) : vkWDlkbM gkbMªksDlkbM o vkWDlhvEy  

EI-1. Write chemical reactions involved in preparation of HClO3 & HClO4 by displacement from their salts.  

 HClO3 o HClO4 ds yo.kksa ls foLFkkiu }kjk buds fuekZ.k esa iz;qDr jk;k;fud vfHkfØ;k fyf[k,A  

Ans. Ba (ClO3)2 + H2SO4 BaSO4+ 2HClO3 

 KCIO4 + H2SO4 KHSO4 + HCIO4  
 
EI-2. When a blue litmus is dipped into a solution of hypochlorous acid, it turns red and then gets 

decolourised. Explain. 

 tc gkbiksDyksjl vEy ds ,d foy;u esa ,d uhys fyVel dks Mqcks;k ¼fHkxks;k½ tkrk gS, rks ;g yky esa cny tkrk 

gS rFkk blds ckn jaxghu gks tkrk gSA le>kb;sA  

Ans.  HOCl acts as an acid, HOCl  H+ + OCl–, and thus turns blue litmus to red. It also work as bleaching 

agent, HOCl  HCl + [O], and the red litmus is decolorized by nascent oxygen.  

gy. HOCl ,d vEy dh rjg dk;Z djrk gS, HOCl  H+ + OCl–, rFkk ;g uhys fyVel dks yky esa cny nsrk gSA 

;g fojatd inkFkZ dh rjg Hkh dk;Z djrk gS] HOCl  HCl + [O] rFkk uotkr vkWDlhtu ds }kjk yky fyVel 

dks jaxghu dj nsrk gSA  

 
EI-3. Explain why fluorine forms only one oxyacid, HOF. 

 Li"V dhft, fd ¶yqvksjhu dsoy ,d gh vkWDlksvEy] HOF D;ksa cukrk gSA 

Ans. Chlorine, bromine and iodine form four series of oxyacids of the general formula HOX , HOXO, HOXO2 
and HOXO3 in which the oxidation states of halogen (X = Cl, Br or I) is + 1, + 3 , and + 5 and + 7 
respectively. However, due to high electronegativity, small size and absence of d-orbitals, F cannot act 
as central atom in higher oxacids such as HOFO. HOFO2 and HOFO3 In which the oxidation state of F 
would be + 3, + 5 and + 7. It just forms one oxoacid. i.e., HOF in which the oxidation state of F is –1 
and oxygen is in +1. 

Ans. Dyksjhu] czksehu o vk;ksMhu vkWDlks vEyksa dh pkj Js.kh cukrs gS( ftudk lkekU; lw=k HOX, HOXO, HOXO2 o 

HOXO3 gS ftlesa gSykstu (X = Cl, Br ;k I) dh vkWDlhdj.k voLFkk Øe'k% + 1, + 3, + 5 o + 7 gSA ;|fi mPp 

fo|qr_.krk o NksVs vkdkj o d-d{kdks dh vuqifLFkfr ds dkj.k] mPp vkWDlhvEyksa tSls HOFO. HOFO2 o 

HOFO3 esa F dsfUnz; ijek.kq dh rjg O;ogkj ugha djrk gSA buesa F dh vkWDlhdj.k voLFkk + 3, + 5 o + 7 gksxhA 

;g ,d vkWDlhvEy vFkkZr~ HOF cukrk gSA ftlesa F dh vkWDlhdj.k voLFkk – 1 gS rFkk vkWDlhtu +1 vkWDlhdj.k 

voLFkk esa gksrh gSA  

 
EI-4. Predict the products when the following reactions are carried out :  

 fuEu vfHkfØ;kvksa ds lEiUu gksus ij izkIr mRikn crkb;s %  

 (i) In acidic medium when SO2 is passed through NaClO3. 

 vEyhe ek/;e esa tc SO2 dks NaClO3 esa ls izokfgr djrs gSaA  

 (ii) HCl + KIO3 + KI   

Ans. (i) 2NaClO3 + SO2 + H2SO4  2NaHSO4 + 2ClO2  

 (ii) 5– + IO3
– + 6H+  3I2 + 3 H2O  
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EI-5. What happen when ClO2 dissolves in NaOH?  

 D;k ?kfVr gksxk tc ClO2 dks NaOH esa ?kksyk tkrk gS ?  

Ans. ClO2 (s) is a mixed anhydride of HClO2 and HClO3 because on dissolving in water it gives a mixture of 
these two acids.  

  2ClO2 + 2NaOH  NaClO2 + NaClO3 + H2O  

Ans. ClO2(s), HClO2 o HClO3 dk fefJr ,ugkbMªkbM gS D;ksfd ty es ?kksyus ij ;g bu nks vEyks dk feJ.k nsrk gSA  

  2ClO2 + 2NaOH  NaClO2 + NaClO3 + H2O  
 

Section (FI) : Hydracids 

[k.M (FI) : gkbMªksvEy  
FI-1. Arrange the following in the order of : (i) Acidic strength (ii) Reducing behaviour 

 fuEu dks (i) vEyh; lkeF;Z (ii) vpi;k;d O;ogkj ds Øe esa fyf[k,  

 (HI, HBr, HCl & HF) 
Ans. (i) HI > HBr > HCl > HF 
 Due to decrease in bond energy  

 cU/k ÅtkZ esa ?kVus ds dkj.k  

 (ii) HI is the strongest reducing agent. 

 HI izcyre vipk;d vfHkdeZd gSA   

 
FI-2. How can you prepare Cl2 from HCl and HCl from Cl2? Write reactions only. 

 vki HCl ls Cl2 rFkk Cl2 ls HCl dks dSls izkIr djsaxs\ dsoy vfHkfØ;k,a fyf[k,A 

Ans. Conc. HCl can be oxidized to Cl2 by heating with a number of oxidizing agents such as MnO2, KMnO4, 
K2Cr2O7, etc. 

  MnO2 + 4 HCl  MnCl2 + Cl2 + 2 H2O 
 Cl2 can reduced to HCl by its reaction with H2 in presence of diffused sunlight. 

  H2 + Cl2 
Diffused sunlight  2 HCl 

Ans. dqN vkWDlhdkjd tSls MnO2, KMnO4, K2Cr2O7, vkfn ds }kjk HCl, Cl2 esa vkWDlhd̀r gks ldrk gSA 

  MnO2 + 4 HCl  MnCl2 + Cl2 + 2 H2O 

 folfjr lw;Z ds izdk'k dh mifLFkfr esa H2 ds lkFk vfHkfØ;k }kjk Cl2, HCl esa vkWDlhd̀r gks ldrk gSA 

  H2 + Cl2 
folfjr lw;Z  dk izdk'k

 2 HCl  

 
FI-3. HI can not be prepared by heating NaI with concentrated H2SO4. Give the method which is preferred for 

the preparation of HI. 

 HI dks NaI o lkUnz H2SO4 ds lkFk xeZ djds ugha cuk;k tk ldrk gSA HI cukus dh mi;qDr fof/k nhft,A 

Ans. HI is a strong reducing agent and, therefore, reduces H2SO4 to SO2 and itself get oxidised to 2. 

 HI izcy vipk;d gksrk gS ;g H2SO4 dks SO2 esa vipf;r dj nsrk gS o Lo;a 2 esa vkWDlhdr̀ gks tkrk gSA 

 3Na + conc. H3PO4 


  K3PO4 + H  

 
FI-4. What is aqua regia? Write its reaction product with gold and platinum.  

 vEy jkt D;k gS\ bldh xksYM o IysfVue ds lkFk vfHkfØ;k fyf[k,A  

Ans. Aqua regia is three parts of concentrated HCl and one part of concentrated HNO3.  

 vEy jkt esa lkUnz HCl dk rhu Hkkx o lkUnz HNO3 dk ,d Hkkx gksrk gSA  

 2Au + 11HCl + 3HNO3  2H[AuCl4] + 3NOCl + 6H2O  

 8HCl + 2HNO3 + Pt  H2[PtCl6] + 2NOCl + 4H2O  
 
FI-5. Explain the following with proper reason :  
 (i) Anhydrous HCl is a bad conductor of electricity while aqueous HCl is a good conductor. 
 (ii) HF is not stored in glass bottles but kept in wax lined bottles. 
 (iii) HF has a greater electronegativity difference and more ionic character than HCl, HBr and HI but it is 

the weakest acid.  
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 fuEu dks mfpr dkj.k nsdj Li"V dhft, % 

 (i) futZyh; HCl fo|qr dk ,d nqcZy pkyd gSA tcfd tyh; HCl vPNk pkyd gSA 

 (ii) HF dks dk¡p dh cksry esa ugha j[krs ysfdu ekse dh ijr okyh cksry esa j[krs gSaA 

 (iii) HF esa fo|qr_.krk vUrj o vk;fud xq.k HCl, HBr o HI ls vf/kd gksrs gSaA fQj Hkh ;g nqcZyre vEy gSA 

Ans. (i) In anhydrous state, HCl is a covalent molecule. In aqueous solution, HCl combines with water 
molecule to form H3O+ and Cl– ions. 

   HCl (g) + H2O()  H3O+ (aq) + Cl– (aq) 
 (ii) HF attacks glass bottles. The sodium and potassium silicates are converted into flurosilicates 

   Na2 SiO3 + 6HF  Na2 SiF6 + 3H2O 
 (iii) The weakest acidic nature of HF is due to :  

 High bond dissociation enthalpy of HF bond.     

 HF has conjugate base F–. Small size and concentrated charge make F– a Lewis base. Hence, it can 
accept back H+. 

Ans. (i) futZyh; voLFkk esa HCl lgla;kstd ;kSfxd gS tcfd tyh; foy;u esaa HCl ty ls fØ;k djds H3O+ rFkk Cl– 

vk;u cukrs gSA 

   HCl (g) + H2O()  H3O+ (aq) + Cl– (aq) 

 (ii) HF dkWp dh cksry ls fØ;k dj ysrk gS lksfM;e o iksVSf'k;e ds flfydsV ¶yksjks flfydsV esa cny tkrs gSaA 

   Na2 SiO3 + 6HF  Na2 SiF6 + 3H2O  

 (iii) HF dh nqcyre izd`fr fuEu dkjdks ls Li"V gS& 

 HF cU/k dh mPp cU/k fo;kstu ,UFkSYihA  

 HF dk la;qXeh {kkj F– gSA NksVk vkdkj o lkfUnzr vkos'k F– dks yqbZl {kkj cukrk gSA vr% ;g H+ dks xzg.k dj 

ldrk gSA  
 

FI-6. Fill in the blanks :  
 (i) Among halogen acids (hydrogen halides) .............. is the strongest reducing agent. 

 (ii) H2SO4 + H   ________ +  ___________ + ________  

 fjDr LFkku dh iwfrZ dfj;s&  

 (i) gSykstu vEyksa ¼gkbMªkstu gSykbM½ esa .................... izcyre vipk;d gSA  

 (ii) H2SO4 + H  ________ +  ___________ + ________     

Ans.  (i) H (hydrogen iodide) gkbMªkstu vk;ksMkbM (H) 

 (ii) 2 + SO2 + H2O  

Sol. (i) The decreasing order of reducing character is H > HBr > HCl because of the increasing bond 
dissociation energies. 

 vipk;d vfHky{k.k dk vojksgh Øe H > HBr > HCl gS] D;ksafd ca/k fo;kstu ÅtkZ c<+rh gSaA  

 (ii) H2SO4 + 2H  2 + SO2 + 2H2O  
 
FI-7. Predict the products when the following reactions are carried out :  
 (i) Red lead is boiled with concentrated HCl.  

 (ii) SiO2 + HF  

 fuEu vfHkfØ;kvksa ds lEiUu gksus ij izkIr mRikn crkb;s %  

 (i) jSM ySM ¼yky lhlk½, lkUnz HCl ds lkFk fØ;k djrk gSA 

 (ii) SiO2 + HF  

Sol. (i) Pb3O4 + 8HCl  3PbCl2 + 4H2O + Cl2  

 (ii)   3 [SiO2 + 4HF  SiF4 + 2H2O] 

        3SiF4 + 3H2O  2H2SiF6 + H2SiO3 
               _____________________________________ 

 Overall : 3SiO2 + 12HF   2 6 2 3

White waxy
deposit

2H SiF H SiO +3H2O   
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Section (GII) : Halides & Oxyhalides 

[k.M (GII) : gSykbM o vkWDlhgSykbM 

GII-1. Write the method of preparation of XeF2, XeF4 & XeF6.   

 XeF2, XeF4 o XeF6 dh fojpu dh fof/k fyf[k,A  

Ans. Xe(g) + F2(g) 
673 K, 1 bar

  XeF2(s)  

 (Xenon in excess) vkf/kD; esa thukWu  

 Xe(g) + 2F2(g) 
873 K, 7 bar

  XeF4(s)  

 (1 : 5 ratio vuqikr) 

 Xe(g) + 3F2(g)
573 K, 60 70 bar

  XeF6(s)  

 (1 : 20 ratio vuqikr)  

 
GII-2. How is XeOF4 prepared ?   

 XeOF4 dSls curk gS \   

Sol. Partial hydrolysis of XeF6 gives XeOF4.  

  XeF6 + H2O  XeOF4 + 2 HF 

Sol. XeF6 ds vkaf'kd tyvi?kVu ls XeOF4 izkIr gksrk gSA  

 XeF6 + H2O  XeOF4 + 2 HF  
 
GII-3. Does the hydrolysis of XeF4 lead to a redox reaction ?   

 D;k XeF4 dk tyvi?kVu jsMkWDl vfHkfØ;k gS \ 

Ans. Yes, hydrolysis of XeF4 leads to a redox reaction(disproportination)  

 gkW] XeF4 dk tyvi?kVu jsMkWDl vfHkfØ;k (fo"kekuqikrhdj.k) gSA  

 6XeF4 + 12 H2O  4 Xe + 2XeO3 + 24 HF + 3O2  
 
GII-4. Write the complete and the partial hydrolysis product of XeF6.   

 XeF6 dk iw.kZ o vkaf'kd tyvi?kfVr mRikn fyf[k;sA  

Ans. XeF6 + 3 H2O  XeO3 + 6 HF  

 XeF6 + H2O  XeOF4 + 2 HF 

 XeF6 + 2H2O  XeO2F2 + 4 HF  
 
GII-5. Complete the following reactions :  

 fuEu vfHkfØ;kvksa dks iw.kZ dhft, %  

 (i) XeF2 + H2   ;  (ii) XeF6 + SiO2 

 (iii) XeF6 + SbF5    

Ans. (i) XeF2 + H2 Xe + 2HF 

 (ii) 2XeF6 + SiO2  2XeOF4 + SiF4 ; 

  2XeOF4 + SiO2  2XeO2F2 + SiF4 

  2XeO2F2 + SiO2  2XeO3 (Explosive foLQksVd) + SiF4 

 (iii) XeF6 + SbF5  [XeF5]+ [SbF6]– [Addition ionic product is formed vk;fud ;ksxkRed mRikn curk gS] 

 

Section (HI) : Other compounds (Inter halogens, Bleaching powder, Pseudo halides & 
Poly halides) 

[k.M (HI) : vU; ;kSfxd (vUrj gSykstu] fojatd pw.kZ] Níe gSykbM o ikWyh gSykbM)  
HI-1. Complete the following reactions :   

 (a) 2 2
(Equal volume)

Cl F  473 K    (b) I2 + 2
(Excess)

3Cl    

 (c) Br2 + 3F2    (d) Br2 + 2
(Excess)

5F    
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 fuEu vfHkfØ;kvksa dks iw.kZ dhft,A  

 (a) 2 2
( )

Cl F
leku vk;ru

473 K    (b) I2 + 2
( )

3Cl
vkf/kD;

   

 (c) Br2 + 3F2    (d) Br2 + 2
( )

5F
vkf/kD;

   

Ans. (a) 2 2
(Equal volume)

Cl F 473 K   2ClF    (b) I2 + 2
(Excess)

3Cl  2ICl3  

 (c) Br2 + 3F2   2BrF3   (d) Br2 + 2
(Excess)

5F  2BrF5   

Ans. (a) 2 2
( )

Cl F
leku vk;ru

473 K  2ClF    (b) I2 + 2
( )

3Cl
vkf/kD;

  2ICl3  

 (c) Br2 + 3F2   2BrF3   (d) Br2 + 2
( )

5F
vkf/kD;

 2BrF5   

 

HI-2. Why ICl is more reactive than I2. 

 D;ksa ICl , I2 ls vf/kd fØ;k'khy gksrk gS \ 

Ans. ICl is more reactive than I2 because I-Cl bond is weaker than I-I bond. Consequently, ICl breaks easily 
to form halogen atoms which readily bring about the reactions.  

 ICl, I2 ls vf/kd fØ;k'khy gksrk gS D;ksfd I-Cl cU/k I-I cU/k dh rqyuk esa nqcZy gksrk gSA vFkkZr~ ICl vklkuh ls VqVdj 

gSykstu ijek.kq cukrk gS tks vfHkfØ;k dks 'kh/kzrk ls iw.kZ djrk gSA  

 
HI-3. (a) Name two interhalogens of AB3 type.  
 (b) Write the hydrolysis product of ICl ?  

 (a) AB3 izdkj ds nks vUrjgSykstu ;kSfxdksa ds uke crkb;sA  

 (b) ICl dk tyvi?kfVr mRikn fyf[k;sA 

Ans. (a) Chlorine trifluoride (ClF3); iodine trichloride (Cl3 or 2Cl6) 

 Dyksjhu Vªkb¶yksjkbM (ClF3); vk;ksMhu VªkbDyksjkbM (Cl3 vFkok 2Cl6) 

 (b) ICl + H2O  HCl + HOI  
 
HI-4. Explain the following with proper reason : 
 (i) Bleaching of flowers by chlorine is permanent while after bleaching with SO2, the colour returns. 

 (ii) Iodine dissolves more in K solution than in water. 

 mfpr dkj.k ds lkFk fuEu dh O;k[;k dhft, % 

 (i) Dyksjhu ds }kjk Qwyksa dk fojatu LFkk;h gksrk gS tcfd SO2 ds lkFk fojaftr djus ds i'pkr jax iqu% ykSV vkrk 

gSA  

 (ii) vk;ksMhu KI foy;u esa ikuh dh vis{kk vf/kd ?kqyrh gSA 

Ans. (i) Chlorine bleaching action is due to oxidation while that of sulphur dioxide is due to reduction. Hence, 
the substance bleached by SO2 is reoxidised by the oxygen of the air to its original state. 

  Cl2 bleaches coloured material by oxidation and thus bleaching is permanent. 

   Cl2 + H2O  2HCl + [O] 

  Coloured material + [O]  Colourless 
 On the other hand beaching by SO2 is by reduction and thus temporary because colourless articles 

  are further oxidised by air. 

   SO2 + 2H2O  2H2SO4 + 2[H] 

  Coloured material + [H]  Colourless 
[O]

  coloured 

 (ii) 2 is a covalent molecule. Thus, its solubility is less in polar solvent, i.e., water. Potassium iodide 

combines with iodine and forms a polyhalide which is an ionic compound. Being ionic, K3 is more 
soluble. 

    K + 2   K3 (K+ 3–) brown solution 

Sol. (i) Dyksjhu dh fojatu fØ;k vkWDlhdj.k ds dkj.k gksrh gS tcfd SO2 dh vip;u ds dkj.k gksrh gS blfy, SO2 

ds }kjk fojaftr inkFkZ ok;qe.Myh; vkWDlhtu ls fØ;k djds iqu% vkWDlhdr̀ gks tkrk gSA 

  vkWDlhdj.k }kjk Cl2, jaxhu inkFkZ dks fojaftr djrs gS rFkk blfy, fojatu LFkk;h gksrk gS  
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   Cl2 + H2O  2HCl + [O] 

  jaxhu inkFkZ + [O]  jaxghu  

 nwljh vksj] SO2 dk fojatu vip;u }kjk gksrk gS] blfy, vLFkk;h gksrk gS D;ksafd jaxhu vkfVZdy ¼inkFkZ½ ok;q }kjk 

vkWDlhdr̀ fd;s tkrs gSaA 

   SO2 + 2H2O  2H2SO4 + 2[H] 

  jaxhu inkFkZ + [H]  jaxghu
[O]

 jaxhu 

 (ii) 2 ,d lgla;kstd ;kSfxd gSA blfy, bldh foys;rk /kzqfo; foyk;dks vFkkZr~ ty esa de gksrh gS KI, I2 ls la;ksx 

djds ,d ;kSfxd K3 cukrh gS tks vk;fud gSA blfy, bldh foys;rk c<+ tkrh gSA  

    K + 2  K3 (K+ 3–) Hkwjk foy;u  

 
HI-5. What happens when ? (Give balanced equations)  
 (i) Sodium iodate is treated with sodium bisulphite solution. 
 (ii) Chlorine is passed over slaked lime. 

 D;k ?kfVr gksrk gS tc \ ¼larqfyr lehdj.ksa nhft;s½ 

 (i) lksfM;e vk;ksMsV dks lksfM;e ckbZ lYQkbV foy;u ds lkFk mipkfjr djrs gSA  

 (ii) Dyksjhu xSl cq>s gq, pqus esa ls izokfgr djrs gSA 

Sol. (i) 2NaO3 + 5NaHSO3  3 NaHSO4 + 2Na2SO4 + H2O + 2  

 (ii) Ca(OH)2 + Cl2Ca(OCl)Cl + H2O  
 

PART - II : ONLY ONE OPTION CORRECT TYPE  

Hkkx - II : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE)  

 

Section (AI + AII) : Elements : Occurence and Isolation  

[k.M (AI + AII) : rRo% izkIRkh o i`FkDdj.k  
 

AII-1. Which of the following gaseous molecules is monoatomic ? 
 (A) chlorine  (B*) helium   (C) oxygen  (D) nitrogen  

 fuEu esa ls dkSulk xSlh; v.kq ,dyijekf.od gksrk gS \ 

 (A) Dyksjhu  (B*) ghfy;e  (C) vkWDlhtu  (D) ukbVªkstu 

Sol. Noble gases exist as monoatomic molecules. 

gy % mRd̀"V xSlsa ,dyijekf.od v.kq gksrh gSaA  

 

AII-2. Which one of the following noble gases is not found in atmosphere ?  

 fuEu esa ls dkSulh ukscy xSl ok;qe.My esa ugha ik;h tkrh gS \   

 (A*) Rn   (B) Kr   (C) Ne   (D) Ar 
Sol. All the noble gases except radon occur in the atmosphere. Xenon and radon are the rarest elements of 

the group. Radon is obtained as a decay product of  226Ra. 

    226

88Ra  222

86 Rn + 4

2He  

gy- jsMkWu ds vykok vU; lHkh ukscy xSlsa ok;qe.My esa ik;h tkrh gSaA thukWu ,oe~ jsMkWu lcls nqyZHkre ukscy xSl rRo 

gSaA  226Ra ds fo?kVu ij jsMkWu dks çkIr fd;k tkrk gSA 

     226

88Ra  222

86 Rn  + 4

2He  

 
AII-3. The inert gas abundantly found in atmosphere is :  

 ok;qe.My esa izpqj ek=kk esa ik;h tkus okyh vfØ; xSl gS % 

 (A*) Ar   (B) Kr   (C) He   (D) Xe 
Sol. Most abundant element in air is Ar. Order of abundance in the air is Ar > Ne > Kr > He > Xe. 

gy- ok;q esa çpqj ek=kk esa ik;h tkus okyh vfØ; xSl Ar gSA ok;q esa izpqjrk ls ik;s tkus dk Øe fuEu gS %  

Ar > Ne > Kr > He > Xe.  
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AI-4.   Electrolysis of aqueous solution of Brine (NaCl) will give :   
 (A) Cl2   (B) H2   (C) NaOH  (D*) all of these 

 czkbu (NaCl) ds tyh; foy;u dk oS|qr vi?kVu djus ij D;k izkIr gksrk gS&   

 (A) Cl2   (B) H2   (C) NaOH  (D*) mijksDr lHkh 
 

AI-5. The catalyst used in the Deacon’s process for the manufacture of chlorine is : 
 (A) Cu   (B) An alloy of copper (C*) CuCl2  (D) CuS    
 Dyksjhu ds fuekZ.k dh MsdkWu izØe esa mRizsjd gS&  

 (A) Cu   (B) dkWij dh feJ/kkrq  (C*) CuCl2  (D) CuS    

Ans. 4HCl + O2 
 CuCl2 

440°C  2Cl2 + 2H2O  
 

Section (BI + BII) : Based on Periodic Trends  

[k.M (BI + BII) : vkorhZ izòfÙk ij vk/kkfjr 

BII-1. Which one of the following configuration represents a noble gas ? 

 fuEu esa dkSulk foU;kl mRd̀"V xSl ds foU;kl dks iznf'kZr djrk gSA 

 (A) 1s2 2s2 p6, 3s2  (B) 1s2 2s2 p6, 3s1  (C*) 1s2 2s2 p6  (D) 1s2 2s2 p6, 3s2 p6, 4s2  
Sol. Group No. 18 general valence shell electron configuration is ns2np6. 

gy- lewg la[;k 18 dk lkekU; la;ksth dks'k bysDVªkWfud foU;kl ns2np6  gksrk gSaA 
 
 

BI-2. Astatine is the element below iodine in the group VIIA of the periodic table. Which of the following 
statements is not true for astatine ?  

 (A) It is less electronegative than iodine. 
 (B*) It will exhibit only –1 oxidation state. 
 (C) Intermolecular forces between the astatine molecules will be larger than that between iodine 

molecules. 
 (D) None of these. 
 vkorZ lkj.kh ds lewg VIIA esa ,LVsVhu dks vk;ksMhu ds uhps j[kk tkrk gSA fuEu esa ls dkSulk dFku ,LVsVhu ds 

fy, lgha ugha gS \  

 (A) ;g vk;ksMhu dh vis{kk de oS|qr_.kh; gksrk gSA 

 (B*) ;g dsoy –1 vkWDlhdj.k voLFkk iznf'kZr djrk gSA 

 (C) ,LVsVhu v.kqvksa ds chp vUrj vkf.od cy] vk;ksMhu v.kqvksa ds chp vUrj vkf.od cy ls vf/kd gksrk gSA 

 (D) buesa ls dksbZ ughaA  

Sol. It has d- and f-orbitals so it can show higher positive oxidation states with highly electronegative fluorine 
and oxygen.  

gy % blesa d- vkSj f-d{kd gksrs gSa] blfy;s ;g mPp fo|qr _.kkRed Dyksjhu vkSj vkWDlhtu ds lkFk mPp /kukRed 

vkWDlhdj.k voLFkk,sa Hkh çnf'kZr dj ldrk gSA  
 

BI-3. Which is wrong statement ?  
 (A) Basic nature of X– is in order F– > Cl– > Br– > I– 
 (B*) Electron gain enthalpy in order F > Cl > Br > I. 
 (C) The ionic character of M—X bond decreases in the order M—F > M—Cl > M—Br > M—I 
 (D) Among F–, Cl–, Br– and I–, F– has the highest enthalpy of hydration. 

 fuEu esa ls dkSulk dFku vlR; gS \  

 (A) X– dh {kkjh; çd`fr dk Øe F– > Cl– > Br– > I– gksrk gSA  

 (B*) bysDVªkWu xzg.k ,UFkSYih dk Øe F > Cl > Br > I gksrk gSA  

 (C) M—X ca/k esa vk;fud vfHky{k.k dk ?kVrk gqvk Øe  M—F > M—Cl > M—Br > M—I gksrk gSSA  

 (D) F–, Cl–, Br– o I– esa ls F– dh mPpre ty;kstu ,sUFkSYih gksrh gSA  

Sol. (A) Order is I– > Br– > Cl– > F–; ease of donation of lone pair of electrons increases with increase in size 
of ions. 

 (B) Correct order is : Cl2 > F2 > Br2 > I2 
 (C) According to Fajans rule smaller anion has smaller polarisability and thus less covalent character 

but more ionic character. 

 (D) HHydration  
1

ionic size
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gy- (A) µ I– > Br– > Cl– > F–  ; vk;u dk vkdkj c<+us ij ,dkdh bysDVªkWu ;qXe nku djus dh çof̀r c<+rh gSA  

 (B) lgh Øe gS : Cl2 > F2 > Br2 > I2 

 (C) Qt+ku fu;e ds vuqlkj] NksVs _.kk;u dh /kqzo.k'khyrk vis{kkd̀r de gksrh gSa blfy, lgla;ksth xq.k/keZ de gks 

tkrs gSa rFkk vk;fud xq.k/keZ c<+ tkrs gSaA  

 (D) Hty;kstu  
1

vk;fud vkdkj
   

 
Section (CI + CII) : Based on Chemical Bonding  

[k.M (CI + CII) : jklk;fud cU/k ij vk/kkfjr  

CI-1. Which of the following structure is correct for BrF3 ?   

 (A)   (B)    (C*)    (D) none of these 

 BrF3 ds fy, fuEu esa ls dkSulh lajpuk lgh gS \  

 (A)   (B)    (C*)    (D) buesa ls dksbZ ugha      

Sol. Lone pair occupy equitorial position to minimise repulsion in accordance to VSEPR theory.    

 VSEPR fl)kUr ds vuqlkj izfrd"kZ.k dsk U;qUkre djus ds fy, ,dkdh ;qXe fo"kqorhZ; fLFkfr dks xzg.k djrs gSA  

 
CII-2. Among the following molecules, (i) XeO3 (ii) XeOF4 (iii) XeF6  
 those having same number of lone pairs on Xe are :   
 (A) (i) and (ii) only (B) (i) and (iii) only  (C) (ii) and (iii) only (D*) (i) , (ii) and  (iii)  

 (i) XeO3 (ii) XeOF4 (iii) XeF6 v.kqvksa esa ls fduesa Xe ij ,dkdh ;qXe dh leku la[;k gksrh gS %  

 (A) dsoy (i) rFkk (ii)  (B) dsoy (i) rFkk (iii)  (C) dsoy (ii) rFkk (iii)  (D*) (i) , (ii) rFkk (iii)  

Sol.          

 
CII-3. Select the incorrect match  
 (A) XeF2   : linear      (B) XeF4   : square planar 
 (C) XeF6   : distorted octahedral   (D*) XeO3 : trigonal planar 

 xyr feyku dk p;u dhft, & 

 (A) XeF2   : js[kh;    (B) XeF4   : oxZ leryh; 

 (C) XeF6   : fod̀r v"VQydh;   (D*) XeO3 : f=kdks.kh; lery 

Sol. (A)   :   sp3d Linear   (B)  :    sp3d2 square planar 

 (C)    :  distorted octahedral  (D)  :   sp3 pyramidal 
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gy- (A)  :   sp3d js[kh;   (B)   :    sp3d2 oxZ leryh; 

 (C)    :  fod̀r v"VQydh;  (D) 

 

:   sp3 fifjfeMy  

 

Section (DI) : Properties of elements  

[k.M (DI) : rRoksa ds xq.k/keZ  

 
DI-1. Correct order of boiling point of halogens is   

 gSykstu ds DoFkukad dk lgh Øe gS % 

 (A*) F2 < Cl2 < Br2 < I2 (B) Cl2 > F2 > Br2 > I2 (C) F2 > Cl2 > Br2 > I2 (D) Cl2 < F2 < Br2 < I2 
Ans. Vander Waal’s forces of attraction among molecules increase with the increase of atomic masses. 

Thus, higher energy is required to separate these molecules as to get gaseous state. Hence, the boiling 
points increase with increase of atomic masses. 

 v.kqvksa esa okUMjoky vkd"kZ.k cy ijek.kq nzO;eku esa o`f) ds lkFk c<rk gSA bl izdkj] bu v.kqvksa dks i `Fkd djus 

vFkkZr~ xSlh; voLFkk esa igqpkus ds fy, mPPkre ÅtkZ dh vko';drk gksrh gSA vr% ijek.kq nzO;eku c<+us ds lkFk 

DoFkukad esa of̀) gksrh gSA  
 

DII-2. Which of the following statement is correct ?  
 (A) Helium has abnormal behaviour on liquefication  
 (B) Iodine is readily soluble in CS2 and the solution is purple in colour 
 (C) Helium do not form any clathrate  
 (D*) All of these  

 fuEu esa ls dkSulk dFku lgh gSA  

 (A) fgfy;e] nzohdj.k ij vlkekU; O;ogkj j[krk gSA  

 (B) vk;ksfMu] CS2 esa 'kh/kzrk ls ?kqydj tkequh jax dk foy;u cukrk gSA  

 (C) fgfy;e dksbZ fdysFkjsV ;kSfxd ugh cukrk gSA  

 (D*) mijksDr lHkh  

Ans. Fact rF;  
 

DI-3. Chlorine gas is dried over : 

 Dyksjhu xSl dks fuEu ds }kjk 'kq"d fd;k tkrk gS % 

 (A) CaO  (B) NaOH  (C*) conc. H2SO4 (D) dil. H2SO4 
Sol. Chlorine gas reacts with CaO, NaOH and NH3 ; so chlorine gas cannot be dried by passing over these 

compounds. H2SO4 have great affinity for water and therefore it is used for drying Cl2. 

gy- Dyksjhu xSl CaO, NaOH rFkk NH3 ls fØ;k dj ysrh gS ( blfy, Dyksjhu xSl dks 'kq"d djus ds fy, bls bu 

rhuksa ;kSfxdksa esa ls çokfgr ugha fd;k tk ldrk gSa ysfdu H2SO4 ty ds çfr vR;f/kd ca/kqrk j[krk gSa blfy, 

bldk mi;ksx Cl2 xSl dks 'kq"d djus ds fy, fd;k tkrk gSA 
 

DI-4. F2 reacts with H2O as follows :  

 F2, H2O ds lkFk fuEu rjg ls fØ;k djrk gSA  

  F2 + H2O  H+ + F– + O2  
 Which of the following halogens shows same reaction but in opposite direction ? 

 fuEu esa ls dkSulk gSykstu leku vfHkfØ;k n'kkZrk gS ysfdu foifjr fn'kk esaA  

 (A) Br2   (B) Cl2   (C*) I2   (D) All lHkh  
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DI-5. Chlorine acts as a bleaching agent only in presence of : 
 (A) dry air  (B*) moisture  (C) sunlight  (D) pure oxygen 

 Dyksjhu fdldh mifLFkfr esa fojatu dkjd dh rjg iz;qDr gksrh gSA 

 (A) 'kq"d ok;q  (B*) ueh   (C) lw;Z dk izdk'k (D) 'kq) vkWDlhtu 

Sol. Cl2 + H2O  2HCl + [O]. 
 Bleaching is due to oxidation. 

gy- Cl2 + H2O  2HCl + [O]. 

 vkWDlhdj.k ds dkj.k fojatu gks tkrk gSA  

 

Section (EI) : Oxides, Hydroxides & Oxyacids 

[k.M (EI) : vkWDlkbM gkbMªksDlkbM o vkWDlhvEy  

EI-1. Select the incorrect statement :   
 (A) Perchloric acid is a stronger acid than sulphuric acid  
 (B) Only one oxyacid [HOF] is formed by fluorine  
 (C) The most stable oxy-acid of chlorine is perchloric acid  
 (D*) None of these  

 lgh dFku dk p;u dhft,&   

 (A) ijDyksjhd vEy] lY¶;wfjd vEy dh rqyuk izcy vEy gSA  

 (B) ¶yksjhu }kjk dsoy ,d vkWDlhvEy [HOF] curk gSA  

 (C) Dyksjhu dk lokZf/kd LFkk;h vkWDlhvEy ijDyksjhd vEy gSA  

 (D*) buesa ls dksbZ ugha  

 
EI-2. Cl2O6 reacts with water and alkali to give :   
 (A) Only sodium chlorate    (B) Only sodium perchlorate  
 (C*) Both sodium chlorate and sodium perchlorate  (D) None of these  

 Cl2O6] ty o {kkj ds lkFk fØ;k dj nsrk gS&   

 (A) dsoy lksfM;e DyksjsV     (B) dsoy lksfM;e ijDyksjsV  

 (C*) lksfM;e DyksjsV o lksfM;e ijDyksjsV nksuksa  (D) buesa ls dksbZ ugha  

Sol. 2Cl2O6 + 4NaOH  2NaClO3 + 2NaClO4 + 2H2O  
 
EI-3. On heating KClO3 we get :   

 KClO3 dks xeZ djus ij ge izkIr djrs gSa %  

 (A) KClO2 + O2  (B*) KCl + O2  (C) KCl + O3  (D) KCl + O2 + O3 

Sol. 2KClO3 
  2KCl + 3O2 

 
EI-4. The following acids have been arranged in order of decreasing acid strength. Identify the correct order.  

 fuEufyf[kr vEyksa dks vEyh; lkeF;Z ds ?kVrs Øe esa tc O;ofLFkr fd;k x;k gSA rks lgh Øe dks igpkfu;s % 

 ClOH (), BrOH (), IOH () 

 (A*) > >   (B) > >   (C) > >   (D) > > 
Sol. The acidic character of hypohalous acid depends on the electronegativity of halogen. As 

electronegativity value of halogen increases the acidic strength of hyophalous acid increases. 

gy- gkbikssgsyl vEy dk vEyh; vfHky{k.k gSykstu ds fo|qr_.kkRedrk ij fuHkZj djrk gSaA tSls gh gSyktu dk 

fo|qr_.kkRedrk  dk eku c<+rk gSaA gkbiksgsyl vEy dh vEyh; 'kfDr c<+rh gSaA  

 
EI-5. ClO3

– ion leads with I2 to form :  
 (A) ClO4

–   (B*) IO3
– and Cl2  (C) lCl and O2   (D) ICl and O3  

 ClO3
– vk;u I2 ds lkFk fØ;k dj cukrk gS&   

 (A) ClO4
–   (B*) IO3

– rFkk Cl2  (C) lCl rFkk O2   (D) ICl rFkk O3  

Sol. 2ClO3
– + I2  2IO3

– + Cl2  
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EI-6. The strongest acid amongst the following is :  

 fuEu esa ls dkSulk izzcyre vEy gS % 

 (A*) HClO4   (B) HClO3   (C) HClO2   (D) HClO  
Sol. ClO4

– , conjugate base is most stable as charge is dispersed over four oxygen atom and so HClO4 is 
the strongest acid.  

gy- ClO4
–, vf/kdre LFkk;h la;qXeh {kkj gS] bldk vkos'k pkjksa vkWDlhtu ijek.kq ij foLFkkfud̀r gks tkrk gS rFkk 

blfy;s HClO4 çcy vEy gSA  

 

Section (FI) : Hydracids 

[k.M (FI) : gkbMªksvEy 

 

FI-1. Which of the following  halogen hydrides will have the weakest conjugate base ?  

 fuEu esa ls dkSulk gSykstu gSykbM nqcZyre la;qXeh {kkj j[krk gS \  

 (A) HF   (B) HCl   (C) HBr   (D*) HI  
Sol. Hi is  the strongest acid so I– is the weakest base.  

 Hi izcyre vEy gS blfy, I– nqcZyre {kkj gksxkA  

 

FI-2. Concentrated H2SO4 cannot be used to prepare HBr from NaBr, because it ;    
 (A) reduces HBr     (B*) oxidises HBr 
 (C) disproportionates HBr   (D) reacts slowly with NaBr 

 lkUnz H2SO4 dks NaBr ls HBr cukus ds dke esa ugha ys ldrs gS] D;ksfd ;g&  

 (A) HBr dks vip;u dj nsrk gSA   (B*) HBr dks vkWDlhdr̀ dj nsrk gS 

 (C) HBr dks fo"kekuqikrhdj.k dj nsrk gS  (D) NaBr ds lkFk /khjs&/khjs vfHkfØ;k djrk gSA  

Sol. H2SO4 oxidises HBr to Br2 

  H2SO4 + 2HBr  SO2 + Br2 + 2H2O. 

gy- H2SO4 , HBr dks Br2 esa vkWDlhd̀r djrk gS µ  

  H2SO4 + 2HBr  SO2 + Br2 + 2H2O.   

 

FI-3. Hydrogen bromide is dried by passing the gas through :  
 (A) quick line     (B*) anhydrous calcium chloride 
 (C) potassium hydroxide pellet   (D) con. H2SO4 

 gkbMªkstu czksekbM dks fuEu esa ls fdlesa xSl izokfgr dj 'kq"d fd;k tkrk gS :   

 (A) Dohd ykbu      (B*) futZy dsfY'k;e DyksjkbM  

 (C) iksVsf'k;e gkbMªksDlkbM dh xksyh   (D) lkUnz H2SO4  
 

FI-4. Which one of the hydracid does not form any precipitate with AgNO3 ?  

 fuEu esa ls dkSulk gkbMªk vEy AgNO3 ds lkFk dksbZ vo{ksi ugha cukrk gS \ 

 (A*) HF   (B) HCl   (C) HBr   (D) HI 
Sol. AgF is soluble in water. 

gy % AgF ty esa foys; gSA 

 
FI-5 Which can do glass etching ?  

 fuEu esa ls fdldk mi;ksx dkWp ij fy[kus ds fy, (glass etching) fd;k tkrk gSA  

 (A) HIO4  (B*) HF   (C) HNO3  (D) SiF4  

Sol. SiO2 + 6HF  H2SiF6 + 2H2O  
 
FI-6. Identify A and B in following reaction,     

  H2SO4   + HBr  A + B + H2O   

 fuEu vfHkfØ;k esa A o B dks igpkfu;s&  

 H2SO4   + HBr  A + B + H2O  
 (A) Br2 , SO3  (B) Br2 , S  (C) BrO3

– , SO3  (D*) Br2 , SO2  

Sol. H2SO4   + HBr  Br2 + SO2 + H2O  
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FI-7. Which of the following is obtained when gold is treated with aquaregia.  

 tc xksYM dks vEyjkt ds lkFk mipkfjr fd;k tkrk gS rks dkSulk ;kSfxd curk gSA  

 (A) AuCl4  (B) AuCl3  (C*) [AuCl4]–  (D) [AuCl4]+  

Ans. Au + 4H+ + NO3
– + 4Cl–   [AuCl4–] + NO + 2H2O  

 
FI-8. Which of the following hydrogen halide is most volatile.  

 fuEu esa ls dkSulk gkbMªkstu gSykbM lokZf/kd ok"i'khy gS \  

 (A*) HCl  (B) HF   (C) HI   (D) HBr  
Sol. HF has highest boiling point on account of intermolecular hydrogen bonding. But from HCl to HI the 

boiling point show a regular increase due to a corresponding increase in the magnitude of van der 
Waal's force of attraction as the size of the halogen increases. 

gy- HF esa vUrjkvkf.od gkbMªkstu ca/k ik;s tkus ds dkj.k bldk DoFkukad fcUnq mPpre gksrk gSA ysfdu  HCl ls  HI 

rd DoFkukad esa ,d fu;fer o`f) çnf'kZr gksrh gS D;ksafd gSykstuksa dk vkdkj c<+us ds dkj.k buesa ok.Mj&okWy 

vkd"kZ.k cy dk ifjek.k c<+rk gSA  
 

FI-9. Which of the following has maximum bond strength :  

 fuEu esa ls fdldk cU/k lkeF;Z vf/kdre gksrk gSa % 

 (A) HI   (B) HCl   (C*) HF   (D) HBr  

Sol. Bond length  1/(bond dissociaton energy) and bond dissociation energy  bond strength.  

gy % ca/k yEckbZ   1/ ¼ca/k fo;kstu ÅtkZ½ vkSj ca/k fo;kstu ÅtkZ  ca/k lkeF;ZA  
 

FI-10. Which of the following is the strongest acid ?  

 fuEu esa ls dkSulk izcyre vEy gS \   

 (A*) HBr  (B) HF   (C) H2S   (D) PH3  
Sol. Order of acidic character is HI > HBr > HCl > HF as their acidic character depends on their bond 

dissociation energies which follows HF > HCl > HBr > HI.  

gy %  vEyh; vfHky{k.k dk Øe HI > HBr > HCl > HF gSaA mudk vEyh; vfHky{k.k mudh ca/k fo;kstu ÅtkZ ij fuHkZj 

djrk gSA tks fd fuEu gS HF > HCl > HBr > HI.  

 

Section (GII) : Halides and oxyhalides  

[k.M (GII) : gSykbM o vkWDlhgSykbM  

GII-1. The number of lone pairs on central atom in XeF2 , XeF4 and XeF6 are :   

 XeF2, XeF4 o XeF6 esa dsfUnz; ijek.kq ij ,dkdh ;qXeks dh la[;k Øe'k% gS % 

 (A) 1,2,3  (B*) 3,2,1  (C) 2,2,1  (D) 1,3,2  
 
GII-2. Of the following species, one which is non-existent :  

 fuEu iztkfr;ksa esa ls og ftldk vfLrRo ugha gksrk gS] og gS %  

 (A) XeF6  (B*) XeF5  (C) XeF4  (D) XeF2  

Sol. XeF5 does not exist at all. 

gy- XeF5 dk vfLrRo ugha gksrk gSA  

 

GII-3. XeF2 on complete hydrolysis gives :   

 iw.kZ ty&vi?kVu ij XeF2 nsrk gS %  

 (A*) Xe   (B) XeO2  (C) XeO2F2  (D) XeO4 

Sol. XeF2 + H2O  Xe + 2HF  
 

GII-4. Hydrolysis of XeF4 and CaCN2 gives respectively :  
 (A*) XeO3 and CaCO3 (B) XeO2 and Ca(OH)2 (C) XeOF3 and Ca(OH)2 (D) XeOF2 and CaCO3 

 XeF4 rFkk CaCN2 ds ty vi?kVu ij Øe'k% çkIr gksrh gSa % 

 (A*) XeO3 rFkk CaCO3 (B) XeO2 rFkk CaCN2 (C) XeOF3 rFkk CaCN2 (D) XeOF2 rFkk CaCO3 

Sol. 6 XeF4 + 12 H2O  4 Xe + 2XeO3 + 24 HF + 3O2  

 CaCN2 + 3H2O  CaCO3 + 2NH3.  
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GII-5. Xenon hexafluoride undergoes hydrolysis in strong alkaline medium:  

 2 XeF6
 + 16 –OH  8H2O + –12F + A + B + C 

 then reaction product may be:  
 (A) perxenate ion (B) O2    (C) Xenon  (D*) All of the above 

 ftukWu gsDlk¶yksjkbM dk izcy {kkjh; ek/;e esa ty vi?kVu gksrk gSA  

 2 XeF6
 + 16 –OH 8H2O + –12F  + A + B + C 

 rc vfHkfØ;k mRikn gks ldrk gSA  

 (A) ijtusV vk;u  (B) O2    (C) thukWu   (D*) mijksDr lHkh  

Sol. 2 XeF6
 + 16 –OH  8H2O + –12F  + [XeO6]4– + Xe + O2  

 

Section (HI) : Other compounds (Inter halogens, Bleaching powder, Pseudo halides & 
Poly halides)  

[k.M (HI) : vU; ;kSfxd (vUrj gSykstu] fojatd pw.kZ] Níe gSykbM o ikWyh gSykbM)  

HI-1. In the inter halogen compounds of AB3/AB5 form which is correct :  
 (A) A is large size halogen    (B) B is large size halogen  
 (C) B is small size halogen    (D*) Both (A) & (C)  

 AB3/AB5 izdkj ds vUrj gsykstu ;kSfxd ds fy, dkSulk dFku lgh gSA  

 (A) A cMs vkdkj dk gsykstu gSA    (B) B cMs vkdkj dk gsykstu gSA  

 (C) B NksVs vkdkj dk gsykstu gSA    (D*) nksuks (A) o (C)  

Ans. Fact rF; 
 

HI-2. Which one of the following is not a pseudohalide ?  

 fuEu esa dkSulk vkHkklh ¼Nn~e½ gSykbM ugha gS \  

 (A) CNO–    (B*) RCOO–    (C) OCN–   (D) NNN–  
Sol. Pseudohalides contain at least one N atom and their properties are similar to halides. 

gy- vkHkklh ¼Nn~e½ gSykbM de ls de ,d ukbVªkstu j[krs gS] vkSj muds xq.k gSykbM ds leku gSaA 
 

HI-3. Which of the following behaves like pseudohalogen compound:    

 fuEu esa ls dkSulk ;kSfxd Nn~e gSyktu ;kSfxd dh rjg O;ogkj djrk gS &  

 (A*) NCCN   (B) CN–   (C) N3
–    (D) I3–  

Sol. NCCN is pseudohalogen but CN– and N3
– are pseudohalide but I3– is only polyhalide.  

 NCCN Nn~e gSyktu gS ysfdu CN– o N3
– Nn~e gSykbM gS ysfdu I3– dsoy cgqgSykbM gSA  

 

HI-4. Which of the following statement is correct.  
 (A) All interhalogen compounds are gas at room temperature. 
 (B) Interhalogen are either gas or liquid at room temperature. 
 (C*) Interhalogens can be solid or liquid or gas at room temperature. 
 (D) All interhalogen compounds are liquid at room temperature. 

 fuEu esa ls dkSulk dFku lghs gS \ 

 (A) lHkh vUrj gSykstu ;kSfxd dejs ds rki ij xSlh; gksrs gSA 

 (B) vUrj gSykstu ;kSfxd dejs ds rki ij ;k rks xSlh; gksrs gS ;k nzo gksrs gSA  

 (C*) vUrj gSykstu ;kSfxd dejs ds rki ij Bksl ;k nzo ;k xSlh; gks ldrs gSaA 

 (D) lHkh vUrj gSykstu ;kSfxd dejs ds rki ij nzo gksrs gSaA  

Sol. It is a fact.  

 ;g rF; gSA  
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PART - III : MATCH THE COLUMN 

Hkkx - III : dkWye dks lqesfyr dhft, (MATCH THE COLUMN) 
 

1. Match the reactions listed in column-I with the product(s) listed in column-II.  

 Column-I  Column-II  (X = Halogen) 

(A) NH3 + F2  (p) N2  

(B) NH3 (excess.) + Cl2   (q) HX 

(C) NH3 +  Br2 (excess.)   (r) NH4X  

(D) NH3 (aq.) + I2   (s) Explosive 

 LrEHk-I es fn xbZ vfHkfØ;k dks LrEHk-II es fn;s x;s mRikn ds lkFk lwph c) dhft,A 

 LrEHk-I  LrEHk-II  (X = gSykstu) 

(A) NH3 + F2  (p) N2  

(B) NH3 (vkf/kD;) + Cl2   (q) HX 

(C) NH3 +  Br2 (vkf/kD;)   (r) NH4X  

(D) NH3 (tyh;) + I2   (s) foLQksVd 

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

Sol. 2NH3 + 3F2  N2 + 6HF 

 8NH3 (excess.) + 3Cl2 N2 + 6NH4Cl 

 NH3 + 3Br2 (excess.) NBr3 + 3HBr 

 NH3 (aq.) + 2 N3. NH3 + 3H

 8N3. NH3  5N2 +92 + 6NH4 
 

2. Match the reactions listed in column-I with the product(s) listed in column-II.  

 Column - I  Column - II 

(A) Cl2O6 + H2O  (p) ClO2  

(B) NaClO4(s) + HCl(conc.)   (q)  HClO3
 

(C) KClO3 + (COOH)2   (r) Cl2O 

(D) HgO + Cl2
573K    (s) HClO4  

 LrEHk-I esa lwphc) dh xbZ vfHkfØ;kvksa dk LrEHk-II esa fn;s x;s mRiknksa ds lkFk lgh feyku dhft,sA 

 LrEHk-I  LrEHk-II 

(A) Cl2O6 + H2O  (p) ClO2  

(B) NaClO4(Bksl) + HCl(lkUnz)  (q)  HClO3
 

(C) KClO3 + (COOH)2   (r) Cl2O 

(D) HgO + Cl2
573K    (s) HClO4  

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

Sol. (A) Cl2O6 + H2O HClO3 + HClO4 
 

 (B) NaClO4(s) + HCl(conc.) ¼lkanz½   HClO4 + NaCl  

 (C) 2KClO3 + 2(COOH)2   K2C2O4 + 2H2O + 2CO2 + 2ClO2  

 (D) 2HgO + 2Cl2 
573K  HgO.HgCl2 + Cl2O  

 

3. Match the compounds listed in column-I with characteristic(s) / type of reaction(s) listed in column-II.  

 Column–I  Column–II 

(A) XeF2  (p)  Undergoes hydrolysis with water. 

(B) XeF4  (q) Acts as oxidising agent. 

(C) XeF6  (r)  Undergoes addition reaction. 

(D) XeO3  (s) Has lone pair(s) of electrons. 

  (t) Gives disproportionation reaction with H2O or OH–. 

 

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


 

p-Block Elements (Halogen & Noble Gases) 
 

 

 

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 
ADV PHN - 21 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

 LrEHk-I esa fn;s x;s ;kSfxdksa dks LrEHk-II esa fn;s x;s vfHky{k.kksa@vfHkfØ;k ds çdkj ls lqesfyr dhft,A   

 LrEHk–I  LrEHk–II 

(A) XeF2  (p)  ty ds lkFk tyvi?kVu gksrk gSA 

(B) XeF4  (q) vkWDlhdkjd dh rjg dk;Z djrk gSA 

(C) XeF6  (r)  ;ksxkRed vfHkfØ;k nsrk gSA 

(D) XeO3  (s) ,dkdh bysDVªkWu ;qXe j[krk gSA 

  (t) H2O ;k OH– ds lkFk fo"kekuqikrhdj.k vfHkfØ;k nsrk gSA 

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

Sol. (A) XeF2 + 2H2O Hydrolysis
  2Xe + 4HF+ O2   

       XeF2 + 2HCl   Xe + 2HF+ Cl2  

       as oxidising agent 

      XeF2 + PF5 
Addition reaction

  [XeF]+  [PF6]–      

Xe

F

F  
 (B) 6XeF4 + 12H2O 

Hydrolysis

Disproportionation
  4Xe + 2XeO3 + 24HF + 3O2 

 XeF4 + 2Hg   Xe + 2HgF2  

 as oxidising agent. 

 XeF4 + SbF5 
Addition reaction

  [XeF3]+ [SbF6]–     

 (C) XeF6 + 3H2O Hydrolysis
  XeO3 + 2HF 

        XeF6 + 3H2   6HF + Xe 

 as oxidising agent 

Xe

F

F

F

F

 

 CsF + XeF6 
Addition reaction

  CsXeF7  

Xe

F

F F

F

F

F  

 XeF6 + PtF6 
Addition reaction

  [XeF5]+ [PtF6]–     

 (D) XeO3 + OH–  HXeO4
– 

 2HXeO4
– + 2OH–   XeO6

4– + Xe + O2 + 2H2O 

 XeO3 + 6H+ + 6e–   Xe + 3H2O (E = 2.10 V) 

 acts as oxidising agent.    

Xe

O
O O
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gy- (A) XeF2 + 2H2O 
tyvi?kVu  2Xe + 4HF+ O2   

       XeF2 + 2HCl   Xe + 2HF+ Cl2  

       vkWDlhdkjd dh rjg  

      XeF2 + PF5 
;ksxkRed vfHkfØ;k

 [XeF]+  [PF6]–      

 (B) 6XeF4 + 12H2O 
tyvi?kVu

fo"kekuqikrhdj.k
 4Xe + 2XeO3 + 24HF + 3O2 

 XeF4 + 2Hg   Xe + 2HgF2  

 vkWDlhdkjd dh rjg  

 XeF4 + SbF5 
;ksxkRed vfHkfØ;k

 [XeF3]+ [SbF6]–     

 (C) XeF6 + 3H2O 
tyvi?kVu  XeO3 + 2HF 

        XeF6 + 3H2   6HF + Xe 

 vkWDlhdkjd dh rjg  

 CsF + XeF6 
;ksxkRed vfHkfØ;k

 CsXeF7  

 XeF6 + PtF6 
;ksxkRed vfHkfØ;k

 [XeF5]+ [PtF6]–     

 (D) XeO3 + OH–  HXeO4
– 

 2HXeO4
– + 2OH–   XeO6

4– + Xe + O2 + 2H2O 

 XeO3 + 6H+ + 6e–   Xe + 3H2O (E = 2.10 V) 

 vkWDlhdkjd dh rjg   

Xe

O
O O

  
 

 
 Marked questions are recommended for Revision. 

 fpfUgr iz'u nksgjkus ;ksX; iz'u gSA 

PART - I : ONLY ONE OPTION CORRECT TYPE 

Hkkx-I : dsoy ,d lgh fodYi çdkj (ONLY ONE OPTION CORRECT TYPE) 
 

1. The X – X bond dissociation energy is minimum in :  

 fuEu esa ls fdlesa X – X cU/k fo;kstu ÅtkZ U;wure gSA  

 (A) F2   (B) Cl2   (C) Br2   (D*) I2  
Sol. Bond energy of halogens are : 

 gSykstu dh cU/k ÅtkZ %  

   F2  Cl2  Br2   I2 
  156 243 193 151 J/mol  
 
2. Iodine is liberated from KI solution when treated with : 

 KI foy;u ls vk;ksMhu eqDr gksrh gS tc bls fuEu ds lkFk mipkfjr fd;k tkrk gS % 

 (A) ZnSO4  (B*) CuSO4  (C) NiSO4  (D) FeSO4 

Sol. CuSO4 + 2KI   K2SO4 + CuI2  ; 2CuI2   Cu2I2  + I2 . 
 

3. Which of the following is not oxidised by MnO2 ?  

 fuEu esa ls dkSu MnO2 ds }kjk vkWDlhdr̀ ugha gksrk gS \  

 (A*) F–   (B) Cl–   (C) Br–   (D) I– 

Sol. Fluorine on account of low bond dissociation energy and high enthalpy of hydration of F– acts as strong 
oxidising agent ; being the most electronegative, it exhibits only – 1 oxidation state. 
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gy- de ca/k fo;kstu ÅtkZ rFkk F– dh mPp ty;kstu ,UFkSYih ds dkj.k ¶yksjhu çcyre vkWDlhdkjd dh Hkk¡fr dk;Z 

djrk gS( rFkk ;g lokZf/kd fo|qr_.kh rRo gSa ,oe~ ;g dsoy – 1 vkWDlhdj.k voLFkk n'kkZrk gSA  

 

4. F2 + dil NaOH A + NaF + H2O  

 F2 + conc. NaOH B + NaF + H2O   

 A and B respectively are :  
 (A*) OF2 and O2  (B) O2 and OF2  (C) Both O2  (D) Both OF2  
 

 F2 + ruq NaOH A + NaF + H2O 

 F2 + lkUnz NaOH B + NaF + H2O 

 A o B Øe'k% gSa&  

 (A*) OF2 o O2  (B) O2 o OF2  (C) nksuksa O2  (D) nksuksa OF2 

 

5. When thiosulphate ion is oxidised by iodine, the new product formed is :   

 tc vk;ksMhu ds }kjk Fkk;ks lYQsV vk;u dks vkWDlhd̀r fd;k tkrk gS] rks cuus okyk u;k mRikn gS % 

 (A) SO3
2–  (B) SO4

2–  (C*) S4O6
2–  (D) S2O6

2– 

Sol. I3– + S2O3
2–  3I– + S4O6

2–  

 

6. NH3(excess) + Cl2   NH4Cl + A(gas) 

 NH3 + Cl2(excess)   B + HCl 

 Incorrect statement regarding A and B.  
 (A*) A is highly reactive gas at room temperature. 
 (B) Bond order of gas ‘A’ is same as  C2

2–. 
 (C) Compound ‘B’ is explosive. 
 (D) Bond angle of compound B is greater than bond angle of NF3. 

 NH3(vkf/kD;) + Cl2   NH4Cl + A(xSl)  

 NH3 + Cl2(vkf/kD;)   B + HCl  

 A o B ds lUnHkZ esa xyr dFku gS& 

 (A*) A dejs ds rki ij vfrfØ;k'khy xSl gSA 

 (B) xSl ‘A’ dk cU/k Øe C2
2– ds leku gksrk gSA  

 (C) ;kSfxd ‘B’ foLQksV gksrk gSA 

 (D) ;kSfxd B dk cU/k dks.k NF3 ds cU/k dks.k ls vf/kd gksrk gSA  

Sol. NH3(excess vkf/kD;) + Cl2   NH4Cl + N2  

 NH3 + Cl2(excess vkf/kD;)   NCl3 + HCl  

 
7. Which amongst the following reactions cannot be used for the respective preparation ?  

 (A*) 2KBr + H2SO4 (conc.)   K2SO4 + 2HBr (B) NaCl + H2SO4 (conc.)   NaHSO4 + HCl 

 (C) NaHSO4  + NaCl   Na2SO4 + HCl (D) CaF2 + H2SO4(conc.)  CaSO4 + 2HF  

 lacf/kr fojpu ds fy, fuEu eas ls dkSulh vfHkfØ;k iz;qDr ugha gksrh gS \ 

 (A*) 2KBr + H2SO4 (lkUnz)  K2SO4 + 2HBr (B) NaCl + H2SO4 (lkUnz)  NaHSO4 + HCl 

 (C) NaHSO4  + NaCl   Na2SO4 + HCl (D) CaF2 + H2SO4 CaSO4 + 2HF 

Sol. H2SO4 being oxidising agent oxidises HBr to Br2.  

gy- H2SO4 , HBr dks Br2 esa vkWDlhd̀r dj vkWDlhdkjd dh rjg dk;Z djrk gSaA  
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8. Hvaporisation (KJ/mol) are given for the hydrides of halogens in the following graph. 

 fuEu xzkQ esa gSykstu ds gkbMªkbMks ds fy, Hok"ihdj.k (KJ/mol) fn;k gS&  

        
 The hydride HF will correspond to  

 gkbMªkbM HF fdlds laxr gksxk&  

 (A*) P   (B) Q    (C) R   (D) S  

Sol. Hvaporisation order  :  HF > HI  > HBr  > HCl  

 Hok"ihdj.k dk Øe :  HF > HI  > HBr  > HCl  

 
9. Alkali metal hydrogen fluorides have a formula M[HF2]. They are found to contain a linear symmetrical 

anion having an overall F–H–F distance of 2.26 Å which may be compared with the H–F bond length of 
0.92 Å in the moment. Which of the following is false for the anion ?  

 (A) Hydrogen bonding plays a significant role in the existence of the anion 
 (B) Average bond length (H–F) is 1.13 Å in the anion HF2

–  
 (C) The stretching of the H–F bond in the anion is 0.21 Å 

 (D*) H-atom is bonded to two F-atoms through two -bonds in the anion. 

 {kkj/kkrq gkbMªkstu DyksjkbM dk v.kqlw=k M[HF2] gSA buesa 2.26 Å dh nwjh okys lEiw.kZ F-H-F nwjh j[kus okys ,d 

js[kh; lefer ,ehu ik;s tkrs gSA ftudh blh {k.k esa 0.92 Å dh H-F cU/k yEckbZ ds lkFk rqyuk dj ldrs gSA 

_.kk;u ds fy, fuEu esa ls dkSulk dFku xyr gS&  

 (A) gkbMªkstu cU/ku _.kk;u ds vfLrRo esa lkFkZd Hkwfedk fuHkkrk gSA  

 (B) _.kk;u HF2
– esa vkSlr cU/k yEckbZ (H–F) 1.13 Å gksrh gSA  

 (C) _.kk;u esa H–F cU/k dh ruko 0.21 Å gksrh gSA  

 (D*) _.kk;u esa H-ijek.kq nks -cU/kksa ds ek/;e ls nks F-ijek.kqvksa ls tqM+k jgrk gSA 

Sol.  

 Average. HF bond length = 
2.26

1.13Å
2

  

 stretching = 1.13 – 0.92 = 0.21 Å  

Sol. 

 vkSlr HF cU/k yEckbZ = 
2.26

1.13Å
2

  

 ruko = 1.13 – 0.92 = 0.21 Å  

 
10. A certain hypohalite on treating with hot and conc. NaOH forms anions P and Q. More stable anion 

among P and Q can be obtained by neutralizing its conjugate acid X.  
 Upon heating X to very high temperature, a compound Y is formed, which is used in estimation of a 

toxic gas which have 300 times stronger affinity for haemoglobin than dioxygen. Then which of the 
following statements are true.  

 (A) X is HI. 
 (B) Y is Cl2O5 
 (C) Final product Y, has total no. of bonds 5. 
 (D*) Y on reacting with toxic gas produces a gas which is used in fire extinguisher. 
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 ,d fuf'pr gkbiksgSykbV dks xeZ o lkUnz NaOH ds lkFk mipkfjr djus ij _.kk;u P o Q curs gSA P o Q esa ls  

vf/kd LFkk;h _.kk;u dks blds la;qXeh vEy X ds mnklhuhdj.k }kjk izkIr fd;k tk ldrk gSA  

 vfr mPp rki ij xeZ djus ij ;kSfxd Y curk gS ftldk mi;ksx fo"ksyh xSl ds fu/kkZj.k es djrs gSA tks 

fgeksXyksfcu ds fy, MkbZvkWDlhtu dh rqyuk 300 xquk izcy cU/kqrk j[krk gSA rc fuEu es ls dkSuls dFku lR; gaS & 

 (A) X, HI gSA  

 (B) Y, Cl2O5 gSA  

 (C) vfUre mRikn Y gS tks dqy 5 cU/k j[krk gSA 

 (D*) Y, fo"ksyh xSl ds lkFk fØ;k djds xSl cukrk gS ftldk mi;ksx vfXu'kked esa gksrk gSA  

Sol. IO–
–OH

Hot and conc.
  –

P
I + 

–

3
Q

IO   

 Q is more stable anion its conjugate acid is 3
X

HIO   

   
 2 5

Y

I O + 5CO   I2 + 5CO2 Useful in fire extinguishing 

gy- IO– 
–OH

xe Z o lkUnz

–

P
I + 

–

3
Q

IO  

 Q vf/kd LFkk;h _.kk;u gS bldk la;qXeh vEy 3
X

HIO gSA 

   
 2 5

Y

I O + 5CO  I2 + 5CO2 vfXu'kked esa mi;ksxh  

 
11. When F2 is passed into a solution of mineral acid X, a greenish yellow gas Y is formed. Which on 

treating with slaked lime forms “Z”. When Red litmus is kept in contact with Z, it changes into  
 (A) Blue colour      (B) No change in colour 
 (C*) White in colour     (D) None of these 

 tc F2 xSl dks [kfut vEy X ds foy;u es ls izokfgr fd;k tkrk gS rks gjkiu fy;s gq, ihyh xSl Y curh gSA 

ftls cq>k pqus ds lkFk mipkfjr djus ij “Z” curk gS tc yky fyVel i=k dks Z ds lkFk lEidZ es j[kk tkrk gS 

rks ;g fdl jax esa ifjofrZr gksrk gS&  

 (A) uhys jax esa     (B) jax es dksbZ ifjorZu ughs gksrk gS 

 (C*) lQsn jax esa     (D) buesa ls dksbZ ugha 

Sol. F2 + 
(X)

HCl HF + 2
(Y)

Cl   

 Cl2 is grenish yellow gas  

 2
(Y)

2Cl + 3(a(OH)2 Ca(OCl)2. 2
(Z)

Ca(OH) .CaCl2.2H2O  

 Z is bleaching powder it turns red litmus paper to white. 

gy- F2 + 
(X)

HCl HF + 2
(Y)

Cl   

 Cl2 gjkiu fy, gq, ihyh xSl gSA 

 2
(Y)

2Cl + 3(a(OH)2 Ca(OCl)2. 2
(Z)

Ca(OH) .CaCl2.2H2O  

 Z fojatd pw.kZ gS tks yky fyVel i=k dks lQsn es cny nsrk gSA  

 

12. Which statement regarding iodine trichloride is incorrect.   
 (A*) It forms dimer in gaseous state. 
 (B) In dimer I2Cl6, the bridge bonds are longer than the terminal bonds. 
 (C) In solid state, it exist as planar molecule. 
 (D) On hydrolysis, it gives a mixture of iodous acid and hydrochloric acid. 
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 vk;ksfMu VªkbZDyksjkbM ds lUnHkZ es fuEu esa ls dkSulk dFku xyr gS \ 

 (A*) ;g xSlh; voLFkk esa f}yd cukrk gSA 

 (B) f}yd I2Cl6 es lsrq cU/k] vUrLFk cU/k dh rqyuk es yEcs gksrs gSaA 

 (C) Bksl voLFkk esa ;g leryh; v.kq ds :i es jgrk gSA 

 (D) tyvi?kVu ij ;g vk;ksMl vEy o gkbMªksDyksfjd vEy dk fe+J.k nsrk gSA 

Sol. ICl3, exist as dimer in solid state. 

   Planar molecule 

 and ICl3 + 2H2O HIO2 (iodous acid) + 3HCl (Hydrochloric acid)  

gy- ICl3, Bksl voLFkk es f}yd :i es jgrk gSA 

   leryh; v.kq  

 o ICl3 + 2H2O HIO2 (vk;ksMl vEy) + 3HCl (gkbMªksDyksfjd vEy)  

 
13. The order of solubility of noble gases in water is   

 ty es mRd"VZ xSl dh foys;rk dk lgh Øe gS & 

 (A) He > Ar > Kr > Ne > Xe    (B) He > Ne > Ar > Kr > Xe  
 (C) Xe > Ar > Kr > He > Ne    (D*) Xe > Kr > Ar > Ne > He  
Sol. With increasing molar mass, vander waal forces increases. 

 eksyj nzO;eku c<+us ds lkFk ok.MjokYl cy Hkh cM+rs gSa 

 
14. Consider following properties of the noble gases. 
 I : They readily form compounds which are colourless. 
 II : They generally do not form ionic compounds. 
 III : Xenon has variable oxidation states in its compounds. 
 IV : the smaller He and Ne do not form clathrate compounds. 
 Select correct properties. 
 (A) I, II , III  (B*) II , III, IV  (C) I, III, IV  (D) All  

 mRd̀"B xSlksa ds fuEufyf[kr xq.k/keksZ dk voyksdu dhft, %  

 I :  ;s 'kh?kzrk ls ;kSfxd cukrh gSa] tks jaxghu gksrs gSaA 

 II : ;s lk/kkj.kr;k vk;fud ;kSfxd ugha cukrs gSaaA 

 III : ftukWu vius ;kSfxdksa esa ifjorZu'khy vkWDlhdj.k voLFkk,aas j[krk gSA  

 IV : NksVs He vkSj Ne DysFkjsV ;kSfxd ugha cukrs gSaA  

 lgh xq.k/keZ dk p;u dhft;sA 

 (A) I, II , III  (B*) II , III, IV  (C) I, III, IV  (D) lHkhA 

Sol. (I) They do not form compounds readily as they are chemically inert on account of stable electron 
configuration. 

 (II), (III) & (IV) are correct statement. 

gy- (I) ukscy xSlsa 'kh?kzrk ls ;kSfxd ugha cukrh gSa D;ksafd buesa LFkk;h bysDVªkWfud foU;kl gksus ds dkj.k ;s jklk;fud 

:i ls fuf"Ø; gksrh gSA  

 (II), (III) rFkk (IV) lgh dFku gSaA  

 

15. The formation of O2
+ [PtF6]– is the basis for the formation of xenon fluorides. This is because : 

 (A) O2 and Xe have comparable sizes.   
 (B) both O2 and Xe are gases. 
 (C*) O2 and Xe have comparable ionisation energies. 
 (D) O2 and Xe have comparable electronegativities. 
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 O2
+ [PtF6]– dk fuekZ.k thukWu ¶yksjkbM ds fuekZ.k dk vk/kkj gSaA bldk dkj.k ;g gSa %  

 (A) O2 rFkk Xe rqyukRed vkdkj ds gksrs gSaA  (B) O2 rFkk Xe nksuksa xSlsa gSaA  

 (C*) O2 rFkk Xe vk;uu ÅtkZ yxHkx leku gSA (D) O2 rFkk Xe rqyukRed fo|qqr_.kkRedrk j[krs gSaA  

Sol. In March 1962, Neil Bartlett, then at the University of British Columbia, observed the reaction of a noble  
gas. First , he prepared a red compound which is formulated as O2

+ [PtF6]– and it is already know that 
the first ionisation enthalpy of molecular oxygen (1175 kJ mol –1) is almost similar with that xenon (1170 
kJ mol –1). Then he made efforts to prepare same type of compound by mixing Pt F6 and Xenon Xe+ 
[PtF6]– . After this discovery, a number of xenon  compounds mainly with most electronegative elements 
like fluorine and oxygen, have been synthesised. 

gy- ekpZ 1962 esa uhy cFkZysV (Neil Bartlett)  us fczfV'k dksyEch;k ;wfuoflZVh esa ukscy xSl dh vfHkfØ;k ij ç;ksx 

fd;sA lcls igys mlus ,d yky jax dk ;kSfxd rS;kj fd;k ftldk lw=k mlus  O2
+ [PtF6]– fn;k rFkk ;g igys ls 

gh Kkr Fkk fd vkf.od vkWDlhtu dh çFke vk;uu ÅtkZ (1175 kJ mol –1) thukWu (1170 kJ mol –1) ds yxHkx 

leku gSA mlus PtF6rFkk thukWu feykdj ,d blh çdkj dk ,d vU; ;kSfxd Xe+ [PtF6]–  rS;kj fd;kA bl [kkst 

ds i'pkr~ eq[;r% vf/kd oS|qr_.kh rRoksa tSls ¶yksjhu rFkk vkWDlhtu ds lkFk vusd thukWu ;kSfxdksa dk la'ys"k.k 

fd;k x;kA  

 

16. [HXeO4]– + OH–  [X] + [Y] + O2 + H2O  

 The products [X] and [Y] in unbalanced reaction are :  
 (A*) [XeO6]4– &  Xe (B) [XeO6]4– &  XeO3  (C) XeO3

  &  Xe  (D) H2XeO4  &  Xe 

 [HXeO4]– + OH–   [X] + [Y] + O2 + H2O  

 vlUrqfyr vfHkfØ;k esa [X] rFkk [Y] mRikn gSSaA  

 (A*) [XeO6]4– rFkk  Xe (B) [XeO6]4– rFkk  XeO3  (C) XeO3
  rFkk  Xe (D) H2XeO4  rFkk  Xe 

Sol. 2[HXeO4]– + 2OH–   [XeO6]4– + Xe + O2 + 2H2O  

 

PART - II : SINGLE AND DOUBLE VALUE INTEGER TYPE 

Hkkx - II : ,dy ,oa f}&iw.kk±d eku izdkj ¼SINGLE AND DOUBLE VALUE INTEGER TYPE½ 

 
1. The total number of electrons present in 4th shell of Astatatine (85At) are :  

 ,LVsjhu (85At) ds 4th dks'k es mifLFkr bysDVªkWu dh dqy la[;k gS & 

Ans. 32  

Sol. Electonic configuration of 85

2 8 18 32 18 7
At

K L M N O P
  

 85At dk bysDVªkWfud foU;kl 85

2 8 18 32 18 7
At

K L M N O P
    

 

2. How many of the following properties of halogen increases with increase in atomic number.  
 (a) Number of valence electron  (b) Metallic nature (c) Boiling points  
 (d) Atomic radii    (e) Density  (f) Inoisation enthalpies 
 (g) Electronegativities   (h) Reactivity   

 (i) Oxidising nature.   (j) egH (magnitude wise) 

 gSykstu ds fuEu es ls fdrus xq.k/keZ ijek.kq Øekad es o`f) ds lkFk c<+rs gSA 

 (a) la;ksth bysDVªkWu dh la[;k   (b) /kkfRod izd`fr   (c) DoFkukad    

 (d) ijekf.od f=kT;k   (e) ?kuRo    (f) vk;uu ,UFkSYih  

 (g) fo|qr_.krk     (h) fØ;k'khyrk   

 (i) vkWDlhdkjh izo`fr   (j) egH (ifjek.k ds vuqlkj)  

Ans. 4  
Sol. The properties that increases with increase in atomic number are 6. They are : 
 (b) Metallic nature  (c) Boiling points (d) Atomic radii (e) density  

 gSykstu ds xq.k/keZ tks ijek.kq Øekad es of̀) ds lkFk c<+rs gS] 6 gSaA ;s fuEu gS & 

 (b) /kkfRod izd`fr   (c) DoFkukad  (d) ijekf.od f=kT;k (e) ?kuRo 
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3. A gas P is obtained at anode during the electrolysis of brine. The gas P when treated with excess of 
NH3 released a diatomic gas Q. Find the value of (x – y) where x & y are the molar mass of P and Q. 

 czkbu ¼yo.kh; ty½ ds oS|qr vi?kVu ds nkSjku ,suksM ij ,d xSl P izkIr gksrh gSA xSl P dks tc NH3 ds vkf/kD; 

ds lkFk mipkfjr fd;k tkrk gS rks ,d f}ijekf.od xSl Q eqDr gksrh gSA (x – y) dk eku Kkr dhft, tgk¡ x o y 

Øe'k% P o Q ds eksyj nzO;eku gSA   

Ans. 43
Sol. P = Cl2 
 Q = N2 
 71 – 28 = 43  
 
4. How many orders are correct :  
 (a) H–F < H–Cl < H–Br < H–I (Bond length) 
 (b) H–F < H–CI < H–Br < H–I (Acidic strength) 
 (c) H–I < H–Br < H–Cl < H–F (Bond strength) 
 (d) H–F > H–Cl > H–Br > H–I (Thermodynamic stability) 
 (e) H–F < H–Cl < H–Br < H–I (Reducing power) 
 (f) H–F > H–I > H–Br > H–Cl (Boiling point) 

 fuEu esa ls fdrus Øe lgh gS &   

 (a) H–F < H–Cl < H–Br < H–I ¼cU/k yEckbZ½ 

 (b) H–F < H–CI < H–Br < H–I ¼vEyh; lkeF;Z½ 

 (c) H–I < H–Br < H–Cl < H–F ¼cU/k lkeF;Z½ 

 (d) H–F > H–Cl > H–Br > H–I ¼m"ekxfrdh; LFkkf;Ro½ 

 (e) H–F < H–Cl < H–Br < H–I ¼vipk;d {kerk½ 

 (f) H–F > H–I > H–Br > H–Cl ¼DoFkukad½ 

Ans. 6  
 

5. 3
(Conc.) (Conc.)

HCl HNO    

 In this reaction change in oxidation number of N is ______ 

 3
( ) ( )

HCl HNO 
lkanz lkanz

  

 bl vfHkfØ;k esa N dh vkWDlhdj.k vad esa ______ dk ifjorZu gksrk gSA  

Ans. 2  

Sol. Aquaregia : 
5 3

3 2
(Conc.) (Conc.)

3HCl HNO NOCl 2H O 2Cl     

Sol. vEyjkt % 
5 3

3 2
( ) ( )

3HCl HNO NOCl 2H O 2Cl   
lkanz lkanz

 

 
6. How many of the following reactions would have HCl as one of the products ?  

 fuEu es ls fdruh vfHkfØ;kvksa es HCl ,d mRikn ds :i esa izkIr gksrk gSA  

 (a) CH4 + Cl2    

 (b) FeSO4 + H2SO4 + Cl2   

 (c) I2 + Cl2 + H2O   

 (d) Cl2 + H2O   

 (e) H2O + SO2 + Cl2   

 (f) SO3 + Cl2   

 (g) NaCl(aq) Electrolysis 
fo| qr vi?kVu  

 (h) Cl2O7 + H2O   

 (i) Cl2 + NaOH(conc. lkUnz)   

Ans. 5
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Sol. HCl will be obtained is a, b, c, d, e. 

 a, b, c, d, e vfHkfØ;kvksa ls HCl izkIr gksxkA  

 
7. The number of mixed anhydride among the following are  

 fuEu Lih'kht esa ls fefJr ,ugkbMªkbM dh la[;k gS &  

 Cl2O ; ClO2 ; Cl2O6 ; Cl2O7 ; N2O5 ; NO2 ; N2O   
Ans. 3  
Sol. ClO2 ; Cl2O6 and NO2 are mixed anhydride.  

 ClO2 ; Cl2O6 o NO2 fefJr ,ugkbMªkbM gSA  

 

8. Br2 + F2 (excess)   A Hydrolysis  B + C   

 The summation of atomicities of compound A, B and C is : 

 Br2 + F2 (vkf/kD;)   A 
tyvi?kVu  B + C 

 ;kSfxd A, B o C dh ijek.kqdrk dk ;ksx gSA 

Ans. 13  

Sol. Br2 + F2 (excess)   BrF5 
Hydrolysis  HF   +   HBrO3  

    (A)      (B)       (C)  

 Br2 + F2 (vkf/kD;)   BrF5 
tyvi?kVu

 HF   +   HBrO3  

    (A)      (B)       (C)  

 

9. The number of lone pairs of electrons present in central atom of ClF3 is :  

 ClF3 ds dsfUnz; ijek.kq es mifLFkr ,dkdh ;qXeksa dh la[;k gS &  

Ans. 2  

Sol. Cl is excited state       
3d

    

 Cl dh mÙksftr voLFkk      
3d

    

 
10. Which of the following interhalogens exist at room temperature and have central atom hybridization 

sp3d2  

 fuEu esa ls fdrus vUrjgSykstu ;kSfxd dejs ds rki mifLFkr jgrs gS rFkk dsfUnz; ijek.kq sp3d2 ladj.k j[krs gSaA   

 (a) ClF3  (b) ClF5  (c) BrCl3  (d) IF3  
 (e) IF5   (f) BrF5   (g) IF7   (h) ICl5  
 (i) IBr5   (j) BrF3   (k) ClBr5  
Ans. 3  
Sol. Compounds having central atom hybridization sp3d2  
 ClF5 ; IF5 ; BrF5 ; ICl5 ; IBr5 ; ClBr5  
 But compounds with flourine atoms as terminal atoms exist at room temperature  
 So  ClF5 ; IF5 ; BrF5  
 Total 3. 

Sol. ;kSfxd ftuds dsUnzh; ijek.kq dk ladj.k sp3d2 gS%  

 ClF5 ; IF5 ; BrF5 ; ICl5 ; IBr5 ; ClBr5  

 ysfdu ;kSfxd tks dejs ds rki ij ¶yksjhu ijek.kq vUrLFk ijek.kq ds :i esa jgrs gS&  

 vr% ClF5 ; IF5 ; BrF5  

 dqy 3.  

 
11. How many of the following properties of noble gases would increase from Helium to Radon ?  
 Boiling point, First Ionisation enthalpy, Atomic volume, Abundance in atmosphere, Density at STP, 

Valence electrons, Critical temperature. 

 mRd̀"V xSlks dh fuEu esa ls dkSuls xq.k/keZ fgfy;e ls jsMkWu rd c<+rh gS \ 

 DoFkukad] izFke vk;uu ,UFkSYih] ijekf.o; vk;ru] ok;qe.My es miyC/krk] STP   ij ?kuRo] la;ksth bysDVªkWu] 

Økafrd rkiA  
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Ans. 4  
Sol. Boiling point, Atomic volume, Density at STP, critical temp.  

 DoFkukad]  ijekf.o; vk;ru] STP ij ?kuRo] Økafrd rkiA  

 

12. The  number  of compounds/elements oxidised by XeF2 among following is:  

 fuEu esa ls fdrus rRo@;kSfxd XeF2 }kjk vkWDlhd`r gksrs gSaA  

 HF, HBr, HCl, HI, NH3, CrF2, Pt, S8 
Ans. 7  
Sol. XeF2  is  a strong oxidising agent with SRP = +2.64. 

 XeF2  , SRP = +2.64 ds lkFk izcy vkWDlhdkjd gSA  

 XeF2   + Cl–     Cl2   +  Xe  

 Br–
    Br2 

 –   I2 

 XeF2   + NH3     N2  +  NH4F   +  Xe 

 XeF2   + CrF2     CrF3   +  Xe 

 Pt   + XeF2     PtF6  +   Xe 

 S8   + XeF2     SF6   +  Xe 
 
13. The oxidation state of xenon in perxenate ion is +n. Give the value of ‘n’.  

 ijftusV vk;u esa ftukWu dh vkWDlhdj.k voLFkk +n gSA ‘n’ dk eku crkb;sA   

Ans. 8  
Sol. XeO6

4–  
 O.S. = +8  
 
14.   

 The  summation of total no. of  lone pairs and   bonds in in species (A, B and C) is. 

 ;kSfxd (A, B o C) iztkfr;ksa esa ,dkdh ;qXe o  cU/kksa dh dqy la[;k dk ;ksx gS % 

Ans. 20 

Sol.     

 No. of  lone pair in XeF2 : 9 ,  bonds in XeF2 : 2 

 No. of  lone pair in HF :  3 ,  bond : 1 

 No. of  lone pair in O2 : 4 ,  bonds in O2 : 1 

    
 XeF2 esa ,dkdh ;qXeksa dh la[;k : 9, XeF2 esa  cU/k : 2  

 HF esa ,dkdh ;qXeksa dh la[;k :  3, HF esa  cU/k : 1  

 O2 esa ,dkdh ;qXeksa dh la[;k : 4 , O2 esa cU/k : 1  
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15. How many of the given compounds can produce XeO3 .  

 fn;s x;s ;kSfxd esa ls fdrus ;kSfxd XeO3 cuk ldrs gSA  

 XeF6, XeF4 , XeO2F2 , XeOF4  
Ans. 4   

Sol. XeF6 + 3H2O   XeO3 + 6HF  

 3XeF4 + 6H2O   2Xe + XeO3 + 12HF + 
3

2
O2    

 2XeO2F2 + SiO2   2XeO3 + SiF4  

 

PART - III : ONE OR MORE THAN ONE OPTIONS CORRECT TYPE  

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj  
 

1. Which of the following salts will evolve halogen on treatment with conc. H2SO4 ? 

 (A) NaCl  (B*) KI   (C*) NaBr  (D) none of these  

 lkUnz H2SO4 ds lkFk mipkfjr djus ij fuEu esa ls dkSulk yo.k gSykstu dks fu"dkflr djrk gS \ 

 (A) NaCl  (B*) KI   (C*) NaBr  (D) buesa ls dksbZ ugha 

Sol. NaBr/NaI + H2SO4   Br2/I2 + SO2 + NaHSO4 + H2O 

 
2. Which of the following reactions are correct ?  

 fuEu esa ls dkSulh vfHkfØ;k,sa lgh gSa \  

 (A*) NaIO3 + 5NaI + 6H2SO4   6NaHSO4 3H2O + I2 

 (B*) 2KBr + MnO2 + 3H2SO4   2KHSO4 + MnSO4 + 2H2O + Br2 

 (C*) K2Cr2O7 + 14HCl   2 KCl + 2CrCl3 + 7H2O + 3Cl2  

 (D*) 2K2MnF6 + 4SbF5   4KSbF6 + MnF3 + F2  

Ans. a, b, c, d  
Sol. All the given reactions are correct and all are preparation methods of halogens. 

 fn xbZ lHkh vfHkfØ;k lgh gS o lHkh gSykstu dh fojpu fof/k gSA  

 
3. Which of the following will not displace the halogen from the solution of the halide ? 
 (A) Br2 added to NaI (B*) Br2 added to NaCl (C) F2 added to KCl (D*) Cl2 added to NaF  

 gSykbM ds foy;u esa ls fuEu esa ls dkSulk gSykstu dks foLFkkfir ugha djsxkA  

 (A) NaI esa Br2 dks feykus ij    (B*) NaCl esa Br2 dks feykus ij  

 (C) KCl esa F2 dks feykus ij    (D*) NaF esa Cl2 dks feykus ij  

Sol. Smaller halogen (i.e., stronger oxidising agent) displaces bigger halogen (i.e. weaker oxidising agent) 

from solution of its halide. e.g., Br– + Cl2   Br2 + 2Cl–. 

gy % gSykbM ds foy;u ls NksVh gSykstu ¼vFkkZr~ çcy vkWDlhdkjd½ cM+h gSykstu dks foLFkkfir djrh gSaA ¼vFkkZr~ nqcZy 

vkWDlhdkjd½ mnkgj.k % Br– + Cl2   Br2 + 2Cl–.  

 
4. Iodine reacts with hypo to give :  

 vk;ksMhu] gkbiks ds lkFk fØ;k djds nsrk gS %  

 (A*) NaI   (B) Na2SO3  (C*) Na2S4O6  (D) Na2SO4  

Sol. 2Na2S2O3 + I2   Na2S4O6 + 2NaI  

 

5. Cl2 + NH3(excess)   A + B  

 (A*) One of the product is also obtained by decomposition of (NH4)2Cr2O7. 
 (B*) Bond order in one of the product is 3  
 (C) Both products contain chlorine. 
 (D*) If Br2 is used instead of Cl2, one of product remain same 
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 Cl2 + NH3(vkf/kD;) A + B  

 (A*) ,d mRikn dks (NH4)2Cr2O7 ds fo?kVu }kjk Hkh izkIr fd;k tk ldrk gSSA  

 (B*) ,d mRikn dk cU/k Øe 3 gSA 

 (C) nksuksa mRikn Dyksjhu j[krs gSA 

 (D*) ;fn Cl2 ds ctk, Br2 dk iz;ksx djrs gS rks ,d mRikn leku jgrk gSA 

Sol. 3X2 + 8NH3 N2 + 6NH4X  

 (X : F, Cl, Br)  
 

6. In which of the following case disproportionation reaction take place    

 (A) F2 + Hot water  products  (B*) Cl2 + Cold and dilute NaOH  products 

 (C*) Cl2 + Hot and conc. NaOH  products (D) Cl2 + NH3(excess)  products 

 fuEu esa ls dkSulh fLFkfr esa fo"kekuqikrhdj.k vfHkfØ;k gksrh gSA   

 (A) F2 + xeZ ty mRikn   (B*) Cl2 + B.Mk rFkk ruq NaOH  mRikn 

 (C*) Cl2 + xeZ rFkk lkanz NaOH  mRikn (D) Cl2 + NH3(vkf/kD;)  mRikn  

 
7. In which following statement are correct   
 (a) Anhydrous hydrogen fluroide is a liquid at ordianry temperature while other halogen acid are gases. 
 (b) Lead acetate does not form any precipitate with HF acid but other halogen acid from precipitates. 
 (c) HF is heated with a mixture of MnO2 and H2SO4 , no gas is evloved but in case of HCl, HBr and HI 

acids evolved gases. 
 (d) HF is not oxidised by strong oxidising agent but other halogen acid are oxidised. 
 (A*) a   (B) b   (C*) c   (D*) d 

 fuEu esa ls dkSuls dFku lgh gSa &   

 (a) lkekU; rkieku ij futZy gkbMªkstu ¶yksjkbM nzo gksrk gS tcfd vU; gSykstu vEy xSl gksrh gSA 

 (b) ysM ,lhVsV HF ds lkFk dksbZ vo{ksi ugha cukrk gSA ysfdu vU; gSykstu ds lkFk vo{ksi cukrk gSA 

 (c) HF dks MnO2 o H2SO4 ds feJ.k ds lkFk xeZ fd;k tkrk gS rks dksbZ xSl eqDr ugha gk srh gS ysfdu HCl, HBr o 

HI vEyks dh fLFkfr es xSl eqDr gksrh gSA 

 (d) HF izcy vkWDlhdkjd dks vkWDlhd̀r ugh djrk gS ysfdu vU; gSykstu vEy dks vkWDlhd̀r djrs gSaA   

 (A*) a   (B) b   (C*) c   (D*) d 
Sol. all statement are correct. 

 lHkh dFku lgh gSaA  

 
8. A pungent smelling gas X after being dried by concentrated H2SO4 was dissolved in water to give  

strongly acidic solution. The gas also gives dense white fumes with NH3. X is also a constituent  of  
aqua-regia. Which of the following is/are true for X ?  

 (A*) X is HCl 
 (B) X is Cl2 
 (C*) X is the most volatile among the hydrides of halogens 
 (D*) Solution of X in water can liberate CO2 from the solution of sodium hydrogencarbonates. 

 ,d rh{.k xa/k okyh xSl X dks lkUnz H2SO4 ls 'kq"d djus ds i'pkr~ ty es ?kqydj izcy vEyh; foy;u cukrh gSA 

;g xSl NH3 ds lkFk ?kuk 'osr /kqze Hkh nsrh gSA ;g xSl vEy jkt dk ?kVd Hkh gSA fuEu esa ls dkSulk@dkSuls dFku 

xSl X ds fy, lgh gS@gSa \  

 (A*) X, HCl gSA  

 (B) X, Cl2 gSA  

 (C*) gSykstuks ds gkbMªkbMks esa ls X lokZf/kd ok"i'khy xSl gSA 

 (D*) X dk tyh; foy;u lksfM;e gkbMªkstu dkcksZusV ds foy;u ls fØ;k dj CO2 eqDr dj ldrk gSA  
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Sol. X is HCl. 
 HCl has lowest boiling point used is the most volatile. 

  X + NaHCO3  NaCl + H2O | CO2

gy- X, HCl gSA 

 HCl dk xyukad U;wure gS vr% ;g lokZf/kd ok"i'khy gksrk gSA 

  X + NaHCO3  NaCl + H2O | CO2
 
9. Among the following which reactions are possible  

 fuEu esa ls dkSulh vfHkfØ;k lEHko gSa & 

 (A*) F2 + H2O HF + O2   (B*) Cl2 + H2O  HCl + HClO 

 (C*) Br2 + H2O HBr + HBrO  (D) I2 + H2O HI + HIO 

Sol. In I2 opposite reaction of F2 occurs 

 I2 es F2 ds foifjr vfHkfØ;k gksrh gSA 

  HI + O2  I2 + H2O  

 
10. Which of the following statements are true :   
 (A*) Strength of oxyacids : HClO4 > HClO3 > HClO2 > HClO  
 (B*) Strength of oxyacids : HClO4 > HBrO4 > HIO4  

 (C*) Number of p-d bonds : HClO4 > HClO3 > HClO2 > HClO 
 (D) Percentage s-character of central atom : HClO4 > HClO3 > HClO2 > HClO.  

 fuEu esa ls dkSuls dFku lgh gSa & 

 (A*) vkWDlhvEyks dk lkeF;Z : HClO4 > HClO3 > HClO2 > HClO  

 (B*) vkWDlhvEyks dk lkeF;Z : HClO4 > HBrO4 > HIO4  

 (C*) p-d cU/kks dh la[;k : HClO4 > HClO3 > HClO2 > HClO 

 (D) dsfUnz; ijek.kq es S-vfHky{k.k dh izfr'krrk : HClO4 > HClO3 > HClO2 > HClO  

Sol. (A) As O.N. increases, acidic strength increases. 
 (B) As non-metalic character increases, acid strength increases  

 (C)   

4

3

2

Oxyacid No. of p d bond

HClO 3

HClO 2

HClO 1

HClO 0

  

 

 (D) All are sp3 hybridised, therefore same percentage s-character :  

gy- (A) vkWDlhdj.k vad c<+us ds lkFk&lkFk vEyh; lkeF;Z Hkh c<+rk gSA 

 (B) tSls v/kkfRod vfHky{k.k c<+rs gS oSls&oSls vEyh; lkeF;Z c<+rh gSA 

 (C) 

4

3

2

p d

HClO 3

HClO 2

HClO 1

HClO 0

  vkWDlhvEy cU/kk sa dh la[;k

  

 (D) lHkh sp3 ladfjr gS bl izdkj lHkh leku s-vfHky{k.k j[krs gSA  

 
11. Which of the following interhalogen compounds is/are possible :  

 fuEu esa ls dkSulk@dkSuls vUrj gSykstu ;kSfxd lEHko gS@gSa &   

 (A*) ClF3   (B*) IF5  (C) FCl3   (D*) BrF5  
Sol. FCl3 is not possible due to unavailability of d-orbitals in fluorine.  

 ¶yksfju esa d-d{kdksa dh vumiyC/krk ds dkj.k FCl3 lEHko ugha gSA 
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12. Which of the following statement are true regareding interhalogens :  
 (A*) Thermal stability order IF > BrF > ClF   
 (B*) Hydrolysis of IF7 produces H5IO6 and HF as products.  
 (C*) Interhalogen compounds are diamagnetic in nature.  
 (D*) IF7 have pentagonal bipyramidal structure. 

 vUrj gSykstu ;kSfxd ds fy, dkSu@dkSuls dFku lR; gS@gSa & 

 (A*) rkih; LFkkf;Ro Øe IF > BrF > ClF 

 (B*) IF7 ds ty vi?kVu ls H5IO6 o HF curk gSA 

 (C*) vUrjgSyktu ;kSfxd izfrpqEcdh; gksrk gSA 

 (D*) IF7 dh iapdksf.k; f}fijkfefM; lajpuk gksrh gSA  

Sol. (A) Thermal stability of AB type compounds increases with increase in electronegativity difference 
between A and B.  

 So order is IF > BrF > ClF, true  
 (B) True  

 IF7 + 6H2O  7HF + H5IO6  

 (C) True, All the electrons, bonding or non-bonding, are present in pairs. Hence interhalogen molecules 
are dianagnetic in nature.  

 (D) True  

    
 Pentagonal bipyramidal.  

gy- (A) AB izdkj ds ;kSfxdks dk rkih; LFkkf;Ro A o B ds e/; fo|qr_.krk es vUrj es o`f) ds lkFk c<+rk gSA 

 vr% Øe IF > BrF > ClF lgh gSA  

 (B) lR; gSA 

 IF7 + 6H2O  7HF + H5IO6  

 (C) lR; gS] ;qXe es lHkh bySDVªkWu] fcU/kr] vfU/kr gksrs gSA vr% vUrj gSykstu ;kSfxd f}pqEcdh; gksrk gSA 

 (D) lR; gSA 

   
 iapdksf.k; f}fijkfefM;  

 
13. Which of the following inert gas(es) form(s) clathrate compoud(s) with quinol ? 
 (A) Helium  (B*) Xenon  (C*) Krypton  (D) Neon  

 fuEu esa ls dkSulh vfØ; xSl@xSlsa] DohukWy ds lkFk DySFkjsV ;kSfxd cukrk@cukrs gSA  

 (A) ghfy;e  (B*) ftukWu  (C*) fØIVkWu  (D) fuvkWu 

Sol. Xe and Kr being bigger in size trapped in the cavities formed by the water molecules while He and Ne 
being smaller escape from the cavities. 

gy- ftukWu vkSj fØIVkWu ds vkdkj esa cMs gksus ds dkj.k ty ds v.kqvksa }kjk xqQkvksa esa tky cukrh gSa] tcfd ghfy;e 

vkSj fuvkWu vkdkj esa NksVs gksus ds dkj.k ckgj gks tkrs gSaA  
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14. Consider the following reactions   

 fuEu vfHkfØ;kvksa ij fopkj dhft, & 

 Xe + F2
Ni A  

 2   :  1 

 Xe + F2 B  

 1   :  20  

 Xe + F2 C  

 1   :   5  
 Select incorrect statements :  

 xyr dFkuksa dk p;u dhft, & 

 (A*) A, B and C all are non-polar and planner molecule  (B*) B has no lone pair of electrons  
 (C) The order of Xe-F bond length is A > C > B   (D) A, B and C are act as lewis base.  

 (A*) A, B rFkk C lHkh v/kzqfo; o leryh; v.kq gSA (B*) B ,dkdh bysDVªkWu ;qXe ugha j[krk gSA  

 (C) Xe-F cU/k yEckbZ dk Øe A > C > B gksrk gSA (D) A, B rFkk C yqbZl vEy dh rjg O;ogkj djrk gSA 

Sol. A  XeF2   B  XeF6   C  XeF4  

      
  = 0     = 0     = 0  
 planner   non-planner   planner  

 leryh;   vleryh;  leryh;    

 Xe-F  
Bond  length 2.00 Å   1.89  Å    1.95  Å  

 cU/k yEckbZ 

 
15. Which of the following statements(s) is /are true for XeF6 ?  
 (A*) Its partial hydrolysis gives XeOF4.   (B*) Its reaction with silica gives XeOF4  
 (C*) It is prepared by the reaction of XeF4 and O2F2  (D*) Its reaction with XeO3 gives XeOF4.  

 XeF6 ds fy, dkSulk@dkSuls dFku lgh gSa \ 

 (A*) ;g vkaf'kd ty vi?kVu ij XeOF4 nsrk gSA  

(B*) ;g flfydk ds lkFk vfHkfØ;k dj XeOF4 nsrk gSA  

 (C*) ;g XeF4 rFkk O2F2  dh vfHkfØ;k }kjk cuk;k tkrk gSA   

(D*) ;g XeO3 ds lkFk vfHkfØ;k dj XeOF4 nsrk gSA  

Sol. (A) XeF6 + H2O   XeOF4 + 2HF  (B) 2XeF6 + SiO2   2XeOF4 + SiF4  

 (C) XeF4 + O2F2   XeF6 + O2  (D) XeO3 + 2XeF6   3XeOF4  

 

PART - IV : COMPREHENSION  

Hkkx - IV : vuqPNsn (COMPREHENSION)  
 

Read the following passage carefully and answer the questions.   

fuEu vuqPNsn dks /;kuiwoZd if<+;s rFkk iz'uksa ds mÙkj nhft,A  

 
Comprehension # 1 
 A red liquid (A) when treated with sodium carbonate gives a mixture of two salts (B) and (C) in the 

solution in which (C) contains oxygen. The mixture then on acidification with sulphuric acid and 
distillation produces the red liquid (A) again. 
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vuqPNsn # 1  

 ,d yky nzo (A), dks tc lksfM;e dkckZsusV ds lkFk mipkfjr fd;k tkrk gS rc ;g foy;u esa nks yo.k (B) rFkk 

(C) dk feJ.k nsrk gSA ftlesa (C) vkWDlhtu j[krk gS rFkk fQj feJ.k dks H2SO4 ds lkFk vEyhdr̀ rFkk vklfor 

djkus ij iqu% yky nzo (A) izkIr gksrk gSA  

 
1. Select the correct statement for the liquid (A). 
 (A) It acts as an oxidising agent,  
 (B) It is sparingly soluble in water 
 (C) It converts the yellow-dye stuff fluorescein (I) into red colour compound 
 (D*) All of these 

 nzo (A) ds fy, lgh dFku dk pquko dhft, :      

 (A) ;g ,d vkDlhdkjd ds leku O;ogkj djrk gSA 

 (B) ;g ty esa vkaf'kd foy; gSA 

 (C) ;g ihyk&jatd inkFkZ ¶yksjslhu (I) dks yky jax ds ;kSfxd esa ifjofrZr djrk gSA 

 (D*) mijksDr lHkh 

Sol. (A) Br2 + 2e–   2Br– ; SRP = +1.09 V 

 (B) Being covalent in nature sparingly soluble in water.   

 (C) Fluorescein + Br2   tetrabromo fluorescein(I) (red) 

Sol. (A) Br2 + 2e–   2Br– ; SRP = +1.09 V 

 (B) ,d lgla;kstd izd̀fr dk ;kSfxd gS tks fd ty esa vkaf'kd foy; gSA 

 (C) ¶yksjslhu + Br2   VsVªk czkseks ¶yksjslhu (I) (yky)  

 
2. Which of the following statement is false for salt (B) ? 
 (A) Its solution in water gives pale yellow precipitate with silver nitrate solution 
 (B) Its solution in water gives white precipitate with lead nitrate solution 
 (C) Its acidified solution (with conc. H2SO4) liberates a coloured gas which produces orange red spots 

on starch paper 
 (D*) None 

 yo.k (B) ds fy, fuEu fyf[kr esa ls dkSulk dFku vlR; gS \  

 (A) ty esa bldk foy;u] flYoj ukbVªsV foy;u ds lkFk gYdk ihyk vo{ksi nsrk gSA 

 (B) ty esa bldk foy;u] ySM ukbVªsV foy;u ds lkFk lQsn vo{ksi nsrk gSA 

 (C) bldk vEyhd̀r foy;u (lkUnz H2SO4 ds lkFk) jaxghu xSl mRiUu djrk gS tks fd LVkpZ i=k ij yky ukjaxh 

/kCcs mRiUu djrk gSA 

 (D*) dksbZ ugha 

Sol. (A) AgNO3 + NaBr   NaNO3 + AgBr (pale yellow)  (gYdk ihyk) 

 (B) Pb(NO3)2 + NaBr   PbBr2  (white) (lQsn) + NaNO3 

 (C) NaBr + H2SO4   Br2 + SO2 + SO4
2– + 2Na+ + 2H2O  

 

3. Which of the following statement is correct ? 
 (A) Liquid (A) undergoes disproportionation reaction in aqueous solution of sodium carbonate 
 (B) The anion of compound (C) has sp3 hybridisation and is trigonal pyramidal in shape 
 (C*) (A) and (B) both 
 (D) None of these 

 fuEu esa ls dkSulk dFku lgh gS \  

 (A) nzo (A) lksfM;e dkckZsusV ds tyh; foy;u esa fo"kekuqikrhdj.k vfHkfØ;k nsrk gSA 

 (B) ;kSfxd (C) dk _.kk;u sp3 ladj.k j[krk gS rFkk bldh vkd`fr f=kdks.kh; fijkfeMy gSA 

 (C*) (A) rFkk (B) nksuksa 

 (D) buesa ls dksbZ ugha 
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Sol. (A) 3Br2 + 3Na2CO3   5NaBr + NaBrO3 + 3CO2 

         (A)       (B)         (C) 

 (B)  

   3Br2 + 3Na2CO3  5NaBr + NaBrO3 + 3CO2 

  5NaBr + NaBrO3 + 3H2SO4   5HBr + HBrO3 + 3Na2SO4 

  5HBr + HBrO3   3Br2 + 3H2O  

 
Comprehension # 2 
 

 Pseudo halides are anions having resemblance with halide ions. Group I metals can form salts with 
pseudo halides. Pseudo halogens can acts as ligands and form coordinate complexes. Their hydrides 
are weakly acidic and can be prepared in analogous way as halogen hydrides are prepared. Azides, 
cyanides, selonocyanides are example of pseudo halides. 

vuqPNsn # 2 

 Nn~e gSykbM _.kk;u gksrs gS tks gSykbM vk;u ls lekurk j[krs gSA lewg I /kkrq,sa Nn~e gSkybM ds lkFk yo.k 

cukrh gSA Nn~e gSykstu fyxs.M dh rjg dk;Z djrs gS rFkk lgla;ksth ladqy cukrs gSA ;g gkbMªkbM nqcZy vEyh; 

gksrs gS rFkk bUgs gSykstu gkbMªkbM cukus ds leku rfjds ls cuk ldrs gSA ,tkbM] lk;ukbM] lsfyukslkbukbM Nn~e 

gSykbM ds mnkgj.k gSA  

 
4. Cyanide, CN– is a pseudo halide.  When cyanogen is heated with alkali solution, the products are : 

 lkbukbM CN– Nn~e gSykbM gSA tc lk;ukstu dks {kkj fo;yu ds lkFk xeZ fd;k tkrk gS rks curk gS &  

 (A) HCN, H2O  (B) NH3, (NH4)2CO3 (C*) NaCN, NaOCN (D) HCOONa, NH3 

 

5. When NaCN reacts with H2SO4, the products are :  
 (A*) HCN and Na2SO4    (B) HCN and NaHSO4  
 (C) (CN)2 and Na2SO4.H2O    (D) None of these 

 NaCN dh fØ;k lkUnz H2SO4 ds lkFk djk;h tkrh gS rks curk gS &  

 (A*) HCN rFkk Na2SO4    (B) HCN rFkk NaHSO4 

 (C) (CN)2 rFkk Na2SO4.H2O    (D) buesa ls dksbZ ugha 

 
6. When sodium pseudo halides are dissolved in water, it resembles with :  

 tc lksfM;e Nn~e gSykbM dks ty esa ?kksyk tkrk gS rks ;g fdlds lkFk lekurk j[krs gSa&   

 (A) NaCl  (B) NaBr  (C*) NaF  (D) NaI 
 
7. (CN)2 when react with Na metal, the product is :   
 (A*) NaCN  (B) Na2C2 and N2 (C) NaN3 and C black (D) Na(CN)2

–  

 (CN)2 dks tc Na /kkrq ds lkFk fØ;k djk;h tkrh gS rks D;k curk gS &  

 (A*) NaCN  (B) Na2C2 rFkk N2 (C) NaN3 rFkk C Cysd  (D) Na(CN)2
–  

 
Comprehension # 3 
 The ionisation energy of dioxygen (O2) is very close to that of Xenon. Also F and O have the highest 

electronegativity and consequently can oxidise Xe among rare gases. So Xe forms a large number of 
compounds with F and O. Xe and F2 are mixed and reacted at different temperatures to give XeF2, 
XeF4 and XeF6. Xe also forms an unstable gaseous XeO4 and  solid XeO3 which is a very powerful 
explosive at higher temperatures. Some of the rare gases form clathrates or cage compounds by being 
entrapped in the cages of cystals laiitice of water, phenol of quinols. helium can form intersitital 
compoudns with transition metals. bigger members of rare gases do not form such compounds 
because of their large size. 
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vuqPNsn # 3 

 MkbZvkWDlhtu (O2) dh vk;uu ÅtkZ yxHkx ftukWu ds leku gksrh gSA F o O mPpre fo|qr_.krk Hkh j[krs gS rFkk 

ifj.kkeLo:i nqyZHk xSlks es ls Xe dks vkWDlhd`r dj ldrs gSA blfy, Xe rFkk F2 dks feyk;k tkrk gS rFkk fHkUu 

rkieku ij fØ;k djds XeF2, XeF4 rFkk XeF6 cukrk gSA Xe vLFkk;h xSlh; XeO4 o Bksl XeO3 Hkh cukrs gS tks 

mPprkieku ij vf/kd 'kfDr'kkyh foLQksVd gksrs gSA dqN nqyHkZ xSls ty] D;wukWy o fQukWy ds fØLVy tkyd 

fiUtjks esa Qalh gksus ls fdysFkjsV ;k fiUtjsuqek ;kSfxd cukrh gSA ghfy;e] laØe.k /kkrqvksa ds lkFk vUrjkdk'kh 

;kSfxd cuk ldrh gSA nqyZHk xSlksa ds cM+s lnL; bl izdkj ds ;kSfxd ugha cukrs gS D;ksafd budk vkdkj cM+k gksrk gSA  

 
8. Xenon forms the larges number of compounds only with oxygen and fluorine because :   
 (i) oxygen and fluorine have very high electronegativity. 
 (ii) ionisation energy of Xe is the largest among rare gases. 
 (iii) ionisation energy of Xe is low compared to those of other rare gases. 
 (iv) low dissociation energy of fluorine molecule compared to those of Cl2 and Br2 

 ftukWu dsoy vkWDlhtu o ¶yksfju ds lkFk vf/kd la[;k esa ;kSfxd cukrs gS D;ksafd   

 (i) vkWDlhtu o ¶yksjhu vfr mPp fo|qr_.krk j[krs gSA 

 (ii) Xe dh vk;uu ÅtkZ nqyAHk xSlks es vf/kdre gksrh gSA 

 (iii) Xe dh vk;uu ÅtkZ vU; nqyHkZ xSlks dh rqyuk es de gksrh gSA 

 (iv) ¶yksfju v.kq dh fo;kstu ÅtkZ Cl2 o Br2 dh rqyuk es de gksrh gSA 

 (A) (i), (ii), (iii)  (B*) (i), (iii), (iv)  (C) (iii), (iv)  (D) (i), (iv) 
 
9. XeF6 cannot be prepared by the method :  

 XeF6 dks fdl fof/k }kjk ugha cuk;k tk ldrk gS &  

 (A) Xe + 3F2 
475 532 K

50 atm


   XeF6  (B) XeF2 + 2F2 

500 K
  XeF6 

 (C) XeF4 + F2 
475 K

  XeF6   (D*) XeO3 + 6HF
475 K


 XeF6 + 3H2O 

 
10. He and Ne do not form any clathrates because :  
 (A) He and Ne are very large in size. 
 (B) being neutral they cannot form any polar bonds with the host molecules. 
 (C*) being too small, they cannot be entrapped in the cages of water, phenol or quinol. 
 (D) clathrated with He and Ne are highly explosive.  

 He o Ne dksbZ fdysFkjsV ugha cukrs gS D;kafd &  

 (A) He o Ne cgqr cM+s vkdkj ds gksrs gSA 

 (B) mnklhurk cuk;s j[kus ds fy, ;g vU; (host) v.kqvks ds lkFk dksbZ /kzqoh; cU/k ugha cukrs gSA  

 (C) cgqr NksVs gksus ds dkj.k ;s tky es ty] fQukWy ;k D;wukWy ds v.kqvks Vªsi ugh dj ldrs gSA 

 (D) He o Ne ds dsysFkjsV mPp foLQksVd gksrs gSA 

 
Comprehension # 4 

Answer Q.11, Q.12 and Q.13 by appropriately matching the information given in the three columns of 
the following table. 

Observe the three columns in which column-1 represents Oxy acid, column-2 represents 
Oxidation State of Cl while column-3 represents facts. 

Column-1 
(Oxy acid) 

Column-2 
(Oxidation State of Cl) 

Column-3 

(I) HClO2 (P) + 1 (i) Chlorine has highest electron affinity 

(II) HClO3 
(Q

) 
+ 3 (ii) Fluorine never exhibit oxidation state > 0 

(III) HClO4 (R) + 5 (iii) HI is strong hydra acid 

(IV) HClO (S) + 7 (iv) 
The decreasing order of thermal stability is  
IF < BrF > ClF 
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vuqPNsn # 4 

 fuEu lkj.kh ds rhuksa dkWye esa nh x;h lwpukvksa ds vk/kkj ij Q.11, Q.12 rFkk Q.13 ds mÙkjh nhft;s\ 

fuEu lkj.kh esa rhu dkWye fn;s x;s gS ftuesa ls dkWye-1 vkWDlhvEy] dkWye-2 Cl dh vkWDlhdj.k voLFkk rFkk 

dkWye-3 rF;ksa dks iznf'kZr djrk gSA 

dkWye-1 

¼vkWDlhvEy½ 

dkWye-2 

¼Cl dh vkWDlhdj.k voLFkk½ 
dkWye-3 

(I) HClO2 (P) + 1 (i) Dyksjhu mPpre bysDVªkWu ca/kqrk j[krh gSA 

(II) HClO3 (Q) + 3 (ii) 
Qyksjhu dHkh Hkh > 0 vkWDlhdj.k voLFkk ugha 

n'kkZrh gSA 

(III) HClO4 (R) + 5 (iii) HI izcy gkbMªk vEy gSA 

(IV) HClO (S) + 7 (iv) 
rkih; LFkkf;Ro dk ?kVrk gqvk Øe gSA  

IF < BrF > ClF 
 
11._ Which of the following set of combination is correct? 

 fuEu esa ls la;kstu dk dkSulk leqPp; lgh gS\  

 (A) I–(s)–(i)  (B*) (II)–R–(ii)  (C) (III)–Q–(iii)  (D) (IV)–R–(iv) 
 

12._ Which of the following set of combination is incorrect? 

 fuEu esa ls la;kstu dk dkSulk leqPp; xyr gS\ 

 (A) (I)–Q–(iv)  (B) (II)–R–(iii)  (C*) (III)–P–(ii)  (D) (IV)–P–(i) 
 

13._ Which of the following set of combination is correct? 

 fuEu esa ls la;kstu dk dkSulk leqPp; lgh gS\ 

 (A) (IV)–S–(i)  (B*) (III)–S–(iii)  (C) (II)–Q–(ii)  (D) (I)–Q–(iv) 
 

Comprehension # 5 
Answer Q.14, Q.15 and Q.16 by appropriately matching the information given in the three columns of 
the following table. 

Observe the three columns in which column-1 represents Compounds, column-2 represents 
Hybridisation while column-3 represents facts. 

Column-1 
(Compounds) 

Column-2 
(Hybridisation) 

Column-3 

(I) XeF4 (P) Sp3d3 (i) Neon is used in fluorescent bulbs. 

(II) XeF2 (Q) Sp3d2
 (ii) Helium do not form clatharate compounds 

(III) XeF6 (R) Sp3d (iii) XeOF4 has square pyramidal structure 

(IV) XeO3  (S) Sp3 (iv) Reacts with H2 produces Xe & HF. 

 

vuqPNsn # 5 

 fuEu lkj.kh ds rhuksa dkWye esa nh x;h lwpukvksa ds vk/kkj ij Q.14, Q.15 rFkk Q.16 ds mÙkjh nhft;s\ 

fuEu lkj.kh esa rhu dkWye fn;s x;s gS ftuesa ls dkWye-1 ;kSfxd] dkWye-2 ladj.k rFkk dkWye-3 rF;ksa dks 

iznf'kZr djrk gSA 

dkWye-1 

¼;kSfxd½ 

dkWye-2 

¼ladj.k½ 

dkWye-3 

 

(I) XeF4 (P) Sp3d3 (i) fuvkWu izfrfnIr cYc esa iz;qDr gksrk gSA  

(II) XeF2 (Q) Sp3d2
 (ii) ghfy;e DysFkjsV ;kSfxd ugha cukrk gSA 

(III) XeF6 (R) Sp3d (iii) XeOF4 oxZ fijkfeMh; lajpuk j[krk gSA 

(IV) XeO3  (S) Sp3 (iv) H2 ds lkFk fØ;k djds Xe rFkk HF cukrk gSA 
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14._ Which of the following set of combination is correct? 

 fuEu esa ls la;kstu dk dkSulk leqPp; lgh gS\  

 (A) (I)–(S)–(iv)  (B*) (II)–(R)–(iii)  (C) (III)–(Q)–(ii)  (D) (IV)–(P)–(i) 
 
15._ Which of the following set of combination is incorrect? 

 fuEu esa ls la;kstu dk dkSulk leqPp; xyr gS\ 

 (A) (IV)– (S)–(i)  (B) (III)–(P)–(ii)  (C) (II)–(R)–(iii)  (D*) (I)–(S)–(iv) 
 
16._ Which of the following set of combination is correct? 

 fuEu esa ls la;kstu dk dkSulk leqPp; lgh gS\ 

 (A) (II)–(Q)–(ii)  (B) (III)–(R)–(iii)  (C*) (IV)–(S)–(ii) (D) (I)–(P)–(i) 
 

 
 

* Marked Questions may have more than one correct option.  

* fpfUgr iz'u ,d ls vf/kd lgh fodYi okys iz'u gS -  
 

PART - I : JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 

Hkkx - I : JEE (ADVANCED) / IIT-JEE ¼fiNys o"kksZ½ ds iz'u 
 

Section (A) : Group 17th  

[k.M (A) : lewg 17  
 

1. Give an example of oxidation of one halide by another halogen. Explain the feasibility of reaction. 
          [JEE 2000 (M), 2/100] 

 ,d gSykbM dk vU; gSykstu }kjk vkWDlhdj.k dk ,d mnkgj.k nhft,A vfHkfØ;k dh Lorrk% dh O;k[;k dhft,A 

          [JEE 2000 (M), 2/100] 

Sol. 2K(aq.) + Cl2  2KCl(aq.) + 2    

 In the reaction Cl2 oxidises iodide ion (–1 oxidation state) to 2 (0 oxidation state). Cl2 has higher 

oxidation potential than 2 and thus oxidises iodide to iodine getting itself reduced to chloride ion. 
Similarly, 

       2I– (aq.)  I2 (s) + 2e– . 

       Cl2 (g) + 2e–  2Cl– (aq). 
   

       2I– (aq) + Cl2 (g)  I2 (s) + 2Cl– (aq). 

 

gy- 2K(aq.) + Cl2  2KCl(aq.) + 2    

 vfHkfØ;k esa Cl2 vk;ksMk;M vk;u (–1 vkDlhdj.k voLFkk ) dks 2 (0 vkDlhdj.k voLFkk½ eas vkDlhd̀r djrk gSA Cl2 

dk vkDlhdj.k foHko 2 ls mPp gksrk gS rFkk blfy;s vk;ksMkbM vkDlhd̀r gks vk;ksMhu cukrk gS rFkk Dyksfju 

vk;u Lo;a vipf;r gksrk gSA blh rjg 

       2I– (aq.)  I2 (s) + 2e– 

       Cl2 (g) + 2e–  2Cl– (aq) 
   

       2I– (aq) + Cl2 (g)  I2 (s) + 2Cl– (aq)  
 

3. The reaction, 3ClO– (aq)  ClO3
– (aq) + 2Cl– (aq) is an example of :  [JEE 2001 (S) , 3/35] 

 (A) oxidation reaction    (B) reduction reaction  
 (C*) disproportionation reaction   (D) decomposition reaction 

 vfHkfØ;k  3ClO– (aq)  ClO3
– (aq) + 2Cl– (aq) fdldk mnkgj.k gS %   [JEE 2001 (S) , 3/35] 

 (A) vkDlhdj.k vfHkfØ;k    (B) vip;u vfHkfØ;k  

 (C*) fo"kekuqikrhdj.k vfHkfØ;k    (D) fo;kstu vfHkfØ;k  
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Sol. It is a type of disproportionation reaction because an ion is oxidised as well as reduced in the reaction. 

  
3

–3ClO


   
5

–

3ClO


+ 2Cl– (aq) 

gy  ;g ,d fo"kekuqikrhdj.k vfHkfØ;k dk mnkgj.k gS D;kasfd ,d vk;u bl vfHkfØ;k esa vkWDlhd̀r ds lkFk lkFk 

vipf;r gksrk gSA  
3

–3ClO


 
5

–

3ClO


+ 2Cl– (aq) 

 
4. A gas ‘X’ is passed through water to form a saturated solution. The aqueous solution on treatment with 

silver nitrate gives a white precipitate. The saturated aqueous solution also dissolves magnesium 
ribbon with evolution of a colourless gas ‘Y’. Identify ‘X’ and ‘Y’.   [JEE 2002 (S), 3/90] 

 ,d xSl  ‘X’  ty eas izokfgr gksdj lar̀Ir foy;u cukrk gSA flYoj ukbVªsV ds lkFk tyh; foy;u dks mipkfjr 

djus ij ,d 'osr vo{ksi nsrk gSA lar̀Ir tyh; foy;u eSXuhf'k;e Qhrs ¼ribbon½ dks foys; dj ,d jaxghu xSl 

‘Y’ dk fu"dklu djrk gSA ‘X’ o ‘Y’ dks igpkfu;sA     [JEE 2002 (S), 3/90] 

 (A) X = CO2 , Y = Cl2 (B) X = Cl2, Y = CO2  (C*) X = Cl2 , Y = H2 (D) X = H2 , Y = Cl2 

Sol. Cl2 (X) + H2O   HCl + HOCl ; 

 HCl + AgNO3   AgCl  (white) 'osr + HNO3 ; 

 2HCl + Mg   MgCl2 + H2 (y) 

 

Section (B) : Group 18th 

[k.M (B) : lewg 18 

Paragraph for Question Nos. 5 to 7 

 The noble gases have closed-shell electronic configuration and are monoatomic gases under normal 
conditions. The low boiling points of the lighter noble gases are due to weak dispersion forces between 
the atoms and the absence of other interatomic interactions.     
   

 The direct reaction of xenon with fluorine leads to a series of compounds with oxidation numbers +2, +4 
and +6. XeF4 reacts violently with water to give XeO3. The compounds of xenon exhibit rich 
stereochemistry and their geometries can be deduced considering the total number of electron pairs in 
the valence shell. 

iz'u 5 ls 7 ds fy, vuqPNsn 

 mRd̀"V xSlksa dk bysDVªkfud foU;kl dks'k Hkjk gksrk gS rFkk lkekU; voLFkk esa ;g xSlsa ,dijekf.od gksrh gSA gYdh 

mRd̀"B xSlksa ds DoFkukad ijek.kqvksa ds chp nqcZy ifj{ksi.k ,oa vU; varjkijek.kqd fØ;kvksa ds vuqifLFkfr ds dkj.k 

de gksrs gSA  

 thukWu (xenon) dh ¶yksjhu (fluorine) ds lkFk lh/kh vfHkfØ;k (direct reaction) esa fofHkUu ;kSfxd ftuds 

vkDlhdj.k vad +2, +4 vkSj +6 gSa] curs gSaA  XeF4 ty ds lkFk rhozrk ls vfHkfØ;k djds XeO3 cukrk gSA thukWu 

ds ;kSfxd f=kfoe jlk;u iznf'kZr djrs gSa vkSj mudh T;kfefr;ksa dk la;kstdrk dks"k esa fLFkr lEiw.kZ bysDVªkWu ;qXe 

ds vk/kkj ij fu/kkZj.k (deductions)  fd;k tk ldrk gSA  

 
5. Argon is used in arc welding because of its :    [JEE 2007 (P-I), 4 /81] 
 (A*) low reactivity with metal   (B) ability to lower the melting point of metal  
 (C) flammability     (D) high calorific value  

 vkxZu xSl dk vkdZ (arc) osfYMax (welding) esa iz;ksx fd;k tkrk gS D;ksafd % [JEE 2007 (P-I), 4 /81] 

 (A*) /kkrqvksa ds lkFk bldh fØ;k'khyrk (reactivity) U;wu gSA 

 (B) blesa /kkrqvksa ds xyukad dks de djus dh {kerk gSA 

 (C) ;g Toyu'khy gSA  

 (D) bldk m"ekeku (calorific value) mPp gSA  

Sol. Argon is used to provide an inert atmosphere in arc welding without interaction with metal. 

gy- vkWxZu dk mi;ksx] vkdZ osfYMax esa vfØ; okrkoj.k iznku djus ds fy, fd;k tkrk gSA ;g /kkrq ds lkFk vUr% fØ;k 

ugha djrh gSA 
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6. The structure of XeO3 is :      [JEE 2007 (P-I), 4 /81] 
 (A) linear  (B) planar  (C*) pyramidal  (D) T-shaped  

 XeO3 dh lajpuk gS %       [JEE 2007 (P-I), 4 /81] 

 (A) js[kh; (linear)    (B) leryh; (planar) 

 (C*) fijkfeMy (pyramidal)   (D) T-vkdf̀r (T-shaped)  

Sol. The number of electron pairs around Xe are four. There are three bond pairs (with double bonds) and 
one is lone pair. So according to VSEPR theory, to minimise the repulsions between them, XeO3 
acquire pyramidal shape. 

  
Xe
..

O O O

sp hybridisation 
3 

 sp3 hybridisation 

  pyramidal. 

gy- Xe ds pkjksa vksj bysDVªkWu ;qXeksa dh la[;k 4 gSA buesa ls 3 ca/k ;qXe (f}ca/k ds lkFk) rFkk ,d ,dkdh bysDVªkWu ;qXe 

gSA bl izdkj VSEPR fl)kUr ds vuqlkj] izfrd"kZ.k dks U;wure djus ds fy,] XeO3 fijkfeMy vkd̀fr j[krk gSA 

  
Xe
..

O O O

sp hybridisation 
3 

 sp3 ladj.k 

  fijkfeMy 

 
7. XeF4 and XeF6 are expected to be :     [JEE 2007 (P-I), 4 /81] 
 (A*) oxidizing   (B) reducing   (C) unreactive  (D) strongly basic  

 fuEufyf[kr fodYiksa esa XeF4 rFkk XeF6 ls fdl rjg dk O;ogkj visf{kr gaS \ [JEE 2007 (P-I), 4 /81] 

 (A*) mipk;d @ vkDlhdkjd (oxidizing)   (B) vipk;d (reducing)    

 (C) vfØ;k'khy @ vfØ; (unreactive)  (D) izcy {kkjh; (strongly basic)  

Sol. XeF4 & XeF6 both are strong oxidising agents. These can oxidise H2 to H+, Cl– to Cl2, I– to I2 and Ce(III) 
to Ce(IV). 

  XeF4 + 4I–   2I2 + 4F– + Xe. 

gy- XeF4 rFkk XeF6 nksuksa izcy vkWDlhdkjd vfHkdeZd gSA ;g H2 dks H+ esa] Cl– dks Cl2 esa, I– dks I2 esa rFkk Ce(III) dks 

Ce(IV) esa vkWDlhdr̀ dj ldrs gSA 

  XeF4 + 4I–   2I2 + 4F– + Xe. 

 
8. All the compounds listed in Column I react with water. Match the result of the respective reactions with 

the appropriate options listed in Column II.    [JEE 2010, (P-II) 8/79] 
  Column I     Column II 
 (A) (CH3)2SiCl2    (p) Hydrogen halide formation 
 (B) XeF4    (q) Redox reaction 
 (C) Cl2     (r) Reacts with glass 
 (D) VCl5    (s) Polymerization 
      (t) O2 formation 

 dkWye I esa lwfpr lHkh ;kSfxd ty ds lkFk fØ;k djrs gSaA mudh vfHkfØ;kvksa ds ifj.kke dks dkWye II esa lwfpr 

mfpr fodYiksa ds lkFk feyk,aA      [JEE 2010, (P-II) 8/79] 

  dkWye I       dkWye II 

 (A) (CH3)2SiCl2      (p) gkbMªkstu gSykbM dk fuekZ.k 

 (B) XeF4      (q) jsMkWDl vfHkfØ;k 

 (C) Cl2       (r) dkap ds lkFk fØ;k 

 (D) VCl5      (s) cgqydhdj.k (Polymerization) 

        (t) O2  dk fuekZ.k 

Ans. (A - p, s) ; (B - p, q, r, t); (C - p, q) ; (D - p)  
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Sol. (A) (CH3)2SiCl2 + H2O   (CH3)2 Si(OH)2 + HCl 

              

              (polymer) (cgqyd)   

 (B) 3XeF4 + 6H2O XeO3 + 2Xe + 
3

2
O2 + 12HF 

 (C) Cl2 + H2O   HCl + HOCl 

 (D) VCl5 + H2O  VOCl3 + 2HCl (First step of hydrolysis)  (tyvi?kVu dk izFke in) 

       VCl5 + 2H2O  VO2Cl + 4HCl (Complete hydrolysis) (iw.kZ tyvi?kVu) 
 

Paragraph for Questions 9 to 10 
 The reactions of Cl2 gas with cold-dilute and hot-concentrated NaOH in water give sodium salts to two 

(different) oxoacids of chlorine, P and Q, respectively. The Cl2 gas reacts with SO2 gas, in presence of 
charcoal, to give a product R. R reacts with white phosphours to give a compound S. On hydrolysis, S 
gives an oxoacid of phosphours T. 

iz'u 9 ,oa 10 ds fy;s vuqPNsn 

 Cl2 xSl ruq vkSj lkUnz NaOH ds tyh; foy;u }kjk Øe'k% BaMs vkSj xeZ voLFkk esa vfHkfØ;k dj nks ¼fHkUu½ 

Dyksjhu ds vkWDlks&vEy ds lksfM;e yo.k] P vkSj Q nsrs gSaA Cl2(g) pkjdksy dh mifLFkfr esa SO2 (g) ls vfHkfØ;k 

dj mRikn R nsrk gSA R lQsn QkLQksjl }kjk vfHkfØ;k dj ;kSfxd S nsrk gSA S dh ty&vi?kVu fØ;k QkLQksjl 

dk ,d vkDlksvEy T nsrk gSA   
 

9. P and Q, respectively, are the sodium salts of :   [JEE(Advanced) 2013, 3/120] 
 (A*) hypochlorus and chloric acids  (B) hypochlorus and chlorus acids 
 (C) chloric and perchloric acids   (D) chloric and hypochlorus acids   

 P vkSj Q Øe'k% buds lksfM;e yo.k gSa %    [JEE(Advanced) 2013, 3/120]  

 (A) gkiksDyksjl vkSj Dyksfjd vEy   (B) gkiksDyksjl vkSj Dyksjl vEy 

 (C) Dyksfjd vkSj ijDyksfjd vEy   (D) Dyksfjd vkSj gkbiksDyksjl vEy 

10. R, S and T, respectively, are :     [JEE(Advanced) 2013, 3/120]  
 (A*) SO2Cl2, PCl5 and H3PO4   (B) SO2Cl2, PCl3 and H3PO3 
 (C) SOCl2, PCl3 and H3PO2   (D) SOCl2, PCl5 and H3PO4  

 R, S vkSj T Øe'k% gSa %      [JEE(Advanced) 2013, 3/120]  

 (A) SO2Cl2, PCl5 vkSj H3PO4   (B) SO2Cl2, PCl3 vkSj  H3PO3 

 (C) SOCl2, PCl3 vkSj H3PO2   (D) SOCl2, PCl5 vkSj H3PO4 

Sol. (9 & 10) 

 Cl2 + cold dil. NaOH   NaOCl + NaCl 

 Cl2 + hot conc. NaOH NaClO3 + NaCl 

 NaOCl is salt of hypochlorous acid = P.  
 NaOCl3 is salt of chloric acid = Q.  

 Cl2 + SO2
CharcoalSO2Cl2 (R)   (NCERT, Pg. No. - 188) 

 SO2Cl2 + P4 PCl5 (S) + SO2   (NCERT, Pg. No.- 177) 

 PCl5 + H2O H3PO4 (T) + HCl 

Sol. Cl2 + B.Mk ruq NaOH NaOCl + NaCl 

 Cl2 + xeZ lkUnz NaOH NaClO3 + NaCl 

 NaOCl gkbiksDyksjl vEy dk yo.k gS = P.  

 NaOCl3 Dyksfjd vEy dk yo.k gS = Q.  

 Cl2 + SO2 pkjdksy SO2Cl2 (R)  (NCERT, Pg. No. - 188) 

 SO2Cl2 + P4 PCl5 (S) + SO2   (NCERT, Pg. No.- 177) 

 PCl5 + H2O H3PO4 (T) + HCl 
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11. The unbalanced chemical reactions given in List I show missing reagent or condition (?) which are 
provided in List II. Match List I with List II and select the correct answer using the code given below the 
lists :         [JEE(Advanced) 2013, 3/120] 

 lwph I esa fyf[kr vlarqfyr vfHkfØ;k esa viznf'kZr vfHkdeZd@voLFkk,¡ lwph II esa nh xbZ gSaA lwph I dks lwph II ls 

lqesfyr dhft, rFkk lwfp;ksa ds uhps fn, x;s dksM dk iz;ksx djds lgh mÙkj pqfu;s %   

        [JEE(Advanced) 2013, 3/120] 

   List I/ lwph I       List II/ lwph II  

 P.  PbO2 + H2SO4 
?

  PbSO4 + O2 + other product/vU; mRikn  1. NO 

 Q.  Na2S2O3 + H2O 
?

  NaHSO4 + other product/vU; mRikn  2. I2  

 R.  N2H4 
?

  N2 + other product /vU; mRikn    3.  Warm/ xeZ  

 S.  XeF2 

?
   Xe + other product/vU; mRikn     4. Cl2  

 Codes :  
  P Q R S   P Q R S 
 (A) 4 2 3 1  (B) 3 2 1 4 
 (C) 1 4 2 3  (D*) 3 4 2 1 

Sol. (P) 2PbO2 + H2SO4 
warm( )


xeZ

 2PbSO4 + O2 + 3H2O 

 (Q) Na2S2O3 + H2O 2Cl
  NaHSO4 + HCl 

 (R) N2H4 

I2
  NaHSO4 + HCl 

 (S)  XeF2 

NO
  Xe + NOF 

 Hence, Answer is (D). 

 vr% mÙkj (D) gSA 

 
12. Under ambient conditions, the total number of gases released as products in the final step of the 

reaction scheme shown below is :    [JEE(Advanced) 2014, 3/120]  

 
 (A) 0   (B) 1   (C*) 2   (D) 3 

 ifjos'kh voLFkk (ambient conditions) ij uhps n'kkZ;s vfHkfØ;k iz.kkyh ds vkf[kjh pj.k esa mRikn ds :i esa fueqZDr 

xSlksa dh iw.kZ la[;k gS %      [JEE(Advanced) 2014, 3/120]  

 
 (A) 0   (B) 1   (C*) 2   (D) 3 
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Sol. XeF6  
Complete

Hydrolysis      

gy- XeF6    

iw.kZ:i ls

ty vi?kVu  

 

PART - II : JEE (MAIN) ONLINE PROBLEMS  (PREVIOUS YEARS) 

Hkkx - II : JEE (MAIN) ONLINE ¼fiNys o"kksZ½ ds iz'u 

 

1. Shapes of certain interhalogen compounds are stated below. Which one of them is not correctly stated? 
               [JEE(Main) 2014 Online (11-04-14), 4/120] 

 (1) IF7 : pentagonal bipyramid    (2*) BrF5 : trigonal bipyramid   
 (3) BrF3 : planar T-shaped     (4) ICl3 : planar dimeric  

 dqN var% gSykstu ;kSfxdksa ds vkdkj uhps fy[ks x, gSA buesa ls dkSu lk dFku lgh ugha gS \   

                  [JEE(Main) 2014 Online (11-04-14), 4/120] 

 (1) IF7 : iapHkqth; f}fijkfeM    (2*) BrF5 : f=kdks.kh; f}fijkfeM  

 (3) BrF3 : leryh; T-vkdkj dk    (4) ICl3 : leryh; Mkbesfjd (nks O;ofLFkr)  
 

2. Which of the following xenon-OXO compounds may not be obtained by hydrolysis of xenon fluorides ?  
                  [JEE(Main) 2014 Online (12-04-14), 4/120] 

 thuku ¶yksjkbMksa ds tyh; vi?kVu ls fuEu thuku&vkDlks&;kSfxdksa esa ls fdldks izkIr ugha fd;k tk ldrk gS \  

                  [JEE(Main) 2014 Online (12-04-14), 4/120] 
 (1) XeO2F2   (2) XeOF4   (3) XeO3   (4*) XeO4  
 

3. The least number of oxyacids are formed by:      [JEE(Main) 2015 Online (10-04-15), 4/120] 
 (1) Nitrogen  (2*) Fluorine  (3) Chlorine  (4) Sulphur 

 fuEu esa ls dkSulk rRo lcls de vkWDlhvEy cukrk gS%     [JEE(Main) 2015 Online (10-04-15), 4/120] 

 (1) ukbVªkstu   (2*) ¶yksjhu   (3) Dyksjhu  (4) lYQj 

Sol. Fluorine only forms HOF as it cannot show multiple oxidation states. 

gy- ¶yksjhu dsoy ,d vkWDlhvEy HOF cukrk gSA  
 

4. Chlorine water on standing loses its colour and forms:      [JEE(Main) 2015 Online (11-04-15), 4/120]  
 (1) HCl only   (2) HCl and HClO2  (3*) HCl and HOCl (4) HOCl and HOCl2  

 Dyksjhu ty j[kk jgus ij bldk jax mM+ tkrk gS rFkk ;g cukrk gS % 

            [JEE(Main) 2015 Online (11-04-15), 4/120] 

 (1) dsoy HCl   (2) HCl rFkk HClO2  (3*) HCl rFkk HOCl (4) HOCl rFkk HOCl2  

Sol. Cl2 + H2O HCl + HOCl  
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5. The non-metal that does not exhibit positive oxidation state is : 
              [JEE(Main) 2016 Online (09-04-16), 4/120] 
 (1*) Fluorine  (2) Oxygen  (3) Chlorine  (4) Iodine 

 og v/kkrq tks /kukRed vkWDlhdj.k voLFkk ugha n'kkZrh] gksxh %     [JEE(Main) 2016 Online (09-04-16), 4/120] 

 (1*) ¶yqvksjhu  (2) vkWDlhtu  (3) Dyksjhu  (4) vk;ksMhu 

Sol. Fluorine is the most electronegative element in periodic table hence it shows –1 oxidation state in all its 
compounds. 

 Dyksjhu mPpre fo|qr_.kh; rRo gS vr% ;g lHkh ;kSfxdksa esa –1 vkWDlhdj.k voLFkk n'kkZrk gSA  
 

6. The following statements concern elements in the periodic table. Which of the following is true? 
             [JEE(Main) 2017 Online (10-04-16), 4/120] 
 (1) The Group 13 elements are all metals. 
 (2) All the elements in Group 17 are gases. 
 (3*) Elements of Group 16 have lower ionization enthalpy values compared to those of Group 15 in the 

corresponding periods. 
 (4) For Group 15 elements, the stability of +5 oxidation state increases down the group. 

 fuEu dFku vkorZ rkfydk esa mifLFkr rRoksa ls lEcaf/kr gSaA fuEu esa ls dkSulk lR; gS \ 

             [JEE(Main) 2017 Online (10-04-16), 4/120] 

 (1) xzqi 13 esa lHkh rRo /kkrq gSaA 

 (2) xzqi 17 esa lHkh rRo xSl gSaA 

 (3*) xqzi 15 ds rRoksa dh rqyuk esa laxr vkorZ ds xqzi 16 ds rRoksa esa vk;uu ,UFkSYih dk eku de jgrk gSA 

 (4) xqzi 15 ds rRoksa ds fy,] xqzi esa uhps tkus ij +5 vkWDlhdj.k voLFkk dk LFkkf;Ro c<+rk gSA 
 

7. XeF6 on partial hydrolysis with water produces a compound 'X'. The same compound 'X' is formed 
when XeF6 reacts with silica. The compound 'X' is :     [JEE(Main) 2017 Online (09-04-17), 4/120] 

 XeF6, ty ds lkFk vkaf'kd ty&vi?kVu djus ij] ,d ;kSfxd 'X' nsrk gSA ;gh ;kSfxd 'X' rc curk gS tc XeF6 

flfydk ds lkFk vfHkfØ;k djrk gSA ;kSfxd 'X' gS %     [JEE(Main) 2017 Online (09-04-17), 4/120] 

 (1) XeO3   (2) XeF4   (3) XeF2   (4*) XeOF4  

Sol. XeF6 + H2P — XeOF4 + 2HF  

 2XeF6 + SiO2 — 2XeOF4 + SiF4 
 

8. Xenon hexafluoride on partial hydrolysis produces compounds 'X' and 'Y'. Compounds 'X' and 'Y' and 
the oxidation state of Xe are respectively :      [JEE(Main) 2018 Online (15-04-18), 4/120] 

 tsuku gsDlk¶yksjkbM vkaf'kd ty vi?kVu ij ;kSfxd 'X' rFkk 'Y' mRié djrk gSA ;kSfxd 'X' rFkk 'Y' ,oa muesa Xe 

dh vkWDlhdj.k voLFkk;sa Øe'k% gS &        [JEE(Main) 2018 Online (15-04-18), 4/120] 

 (1) XeOF4 (+6) and rFkk XeO3 (+6)  (2) XeO2 (+4) and rFkk XeO3 (+6) 

 (3*) XeOF4 (+6) and rFkk XeO2F2 (+6)  (4) XeO2F2 (+6) and rFkk XeO2 (+4) 

Sol. 

  

XeF6 + H2O 

Partial 

hydrolysis 

Partial 

hydrolysis 

XeOF4 

+6 

XeO2F2 

+6 

 

 

  

XeF6 + H2O 

vkaf'kd 

tyvi?kVu 
XeOF4 

+6 

XeO2F2 

+6 
vkaf'kd 

tyvi?kVu 
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9. Among the following reactions of hydrogen with halogens, the one that requires a catalyst is: 
            [JEE(Main) 2019 Online (10-01-19), 4/120] 

 gSykstu ds lkFk gkbMªkstu dh fuEufyf[kr vfHkfØ;kvksa esa ls ftlesa ,d mRizsjd dh vko';drk gksrh gS] og gS: 

            [JEE(Main) 2019 Online (10-01-19), 4/120] 

 (1) H2 + F2  2HF   (2) H2 + Cl2  2HCl   (3*) H2 + I2  2HI   (4) H2 + Br2  2HBr   
Sol. I2 is least reactive halogen. So its reaction with H2 requires catalyst.   

 I2 gkbMªkstu ls de fØ;k'khy gSykstu gS vr% H2 ds lkFk bldh vfHkfØ;k ds fy;s mRizsjd dh vko';drk gksrh gSA  
 

 

10. Chlorine on reaction with hot and concentrated sodium hydroxide gives: 
            [JEE(Main) 2019 Online (12-01-19), 4/120] 
 (1) ClO3

– and ClO2
–  (2) Cl– and ClO–  (3*) Cl– and ClO3

–  (4) Cl– and ClO2
–  

 xeZ rFkk lkUnz lksfM;e gkbMªkWDlkbM ds Dyksjhu dh vfHkfØ;k nsrh gS % 

            [JEE(Main) 2019 Online (12-01-19), 4/120] 

 (1) ClO3
– rFkk ClO2

–  (2) Cl– rFkk ClO–   (3*) Cl– rFkk ClO3
–  (4) Cl– rFkk ClO2

– 

Sol. NaOH + Cl2   NaCl + NaClO3  

 Hot & conc. xeZ rFkk lkUnz 
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