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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 (A) : Occurence, Atomic & Physical Properties.  

[k.M (A) : izkfIr] ijek.oh; rFkk HkkSfrd xq.k/keZ  
A-1. Nitrogen forms a simple diatomic molecule but other elements of same group do not form. Explain.  

 ukbVªkstu ,d ljy f}ijek.oh; v.kq cukrk gS ysfdu blh oxZ ds vU; rRo ugha cukrs gSaA le>kb,A 

Ans. Atomic size of nitrogen is very less. Hence ‘N’ atom can approach close to another ‘N’ atom. This 

facilitates the lateral overlap of the p-orbitals forming -bonds.  
 Due to large size, other atoms of the same group form only single bonds, but not multiple bonds.  

Ans. ukbVªkstu dk ijek.oh; vkdkj cgqr de gksrk gSA blfy, ‘N’ ijek.kq vU; ‘N’ ijek.kq ds fy, fudV igq¡p ldrk 

gSA ftlls p-d{kdksa ds ik'ohZ; vfrO;kiu ls -cU/k curs gSA cM+s vkdkj ds dkj.k blh oxZ ds vU; ijek.kq dsoy 

,dy ca/k cukrs gS ysfdu cgqca/k ugha cukrs gSA  
 

A-2. White phosphorus is very reactive, but not the red one. Why?  

 lQsn QkWLQksjl vf/kd fØ;k'khy gksrk gS ysfdu yky QkWLQksjl ugha] D;ksa \  

Ans. White phosphorus is very reactive, due to the P-P-P bond angle strain at 60º.  
 Red phosphorus is very stable, due to chain like polymeric structure.  

Ans. lQsn QkWLQksjl 60º ij P-P-P ca/k dks.k fod`fr ds dkj.k vf/kd fØ;k'khy gksrk gSA 

 yky QkWLQksjl cgqydh lajpuk ds leku J`a[kyk ds dkj.k vf/kd LFkk;h gksrh gSA 
 

A-3. Which allotropic form of sulphur is thermodynamically stable at room temperature and pressure ?  

 dejs ds rki o nkc ij lYQj dk dkSulk vij:i Å"ekxfrdh :i ls LFkk;h gksrk gS \  

Sol. Rhombic sulphur (jkWfEcd lYQj) 
 

A-4. The important source of phosphorus is phosphorite rocks which is mainly phosphates. The same 
chemical compound is also present in bones. What is the formula of the compound(s).  

 QkWLQksjl dk eq[; L=kksr QkWLQksjkbV jkWd gS] tks eq[;r% QkWLQsV gksrh gSaA blhizdkj dk jklk;fud ;kSfxd vfLFk;ksa 

esa Hkh mifLFkr gksrk gSA ;kSfxd ¼;kSfxdksa½ dk lw=k D;k gS \  

Ans. Phosphorite Ca3(PO4)2 and fluoroapatite Ca5(PO4)3F. 

Ans. QkWLQksjkbV Ca3(PO4)2 rFkk ¶yksjks,isVkbV Ca5(PO4)3F. 
 

Section (B) : General trends & Chemical Properties. 

[k.M (B) : lkekU; izd`fr rFkk jklk;fud xq.k/keZ  
B-1. Why is Bi (V) a stronger oxidant than Sb (V)?  

 Bi (V), Sb (V) dh rqyuk esa izcy vkWDlhdkjd gS] D;ksa \  

Sol. Bismuth and antimony both belong to the nitrogen family and exhibit the +5 oxidation state. However, 
on moving down the group, i.e., from antimony to bismuth, the stability of the +5 oxidation state 
decreases. This is due to the inert pair effect. Thus, Bi (V) is a stronger oxidant than Sb (V).  

Sol. fcfLeFk rFkk ,UVheuh nksuksa N ifjokj ls lEcfU/kr gSa rFkk +5 vkWDlhdj.k voLFkk j[krs gSaA ;|fi oxZ esa uhps tkus 

ij vFkkZr~ ,UVheuh ls fcfLeFk] +5 vkWDlhdj.k voLFkk dk LFkkf;Ro ?kVrk gS ftldk dkj.k vfØ; ;qXe izHkko gSA 

blfy, Bi (V), Sb (V) ls izcy vkWDlhdkjd gSA   
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B-2. Nitrogen shows different oxidation states in the range ______ to _____. It most stable oxidation state 
is______.           

 ukbVªkstu ______ ls _____ dh ijkl esa fHkUu vkWDlhdj.k voLFkk n'kkZrk gSA bldh lokZf/kd LFkk;h vkWDlhdj.k 

voLFkk ______ gSA            

Ans. – 3 to + 5, 0  
Sol. Nitrogen exhibits oxidation states in the range –3 to +5.  

 ukbVªkstu esa vkWDlhdj.k voLFkk –3 ls +5 dh ijkl esa ikbZ tkrh gSA  
 

B-3. The tendency to exhibit –3 oxidation state by a group VA element decreases down the group. Why ?  

 oxZ esa uhps tkus ij lewg VA rRo }kjk –3 vkWDlhdj.k voLFkk n'kkZus dh izo`fr ?kVrh gS] D;ksa \ 

Ans. Nitrogen exhibits –3 state in nitride and phosphorus exhibits –3 state in phosphide. Going down the 
group, the atomic size increases and metallic character also increases. Hence, the tendency to exhibit 
negative oxidation state decreases down the group VA.  

Ans. ukbVªkstu ukbVªkbM esa –3 vkWDlhdj.k voLFkk n'kkZrh gS rFkk QkWLQksjl QkWLQkbM esa –3 vkWDlhdj.k voLFkk n'kkZrhA 

oxZ esa uhps tkus ij ijek.kq vkdkj c<+rk gS rFkk /kkfRod xq.k Hkh c<+rk gSA blfy, lewg VA esa uhps tkus ij 

_.kkRed vkWDlhdj.k voLFkk n'kkZus dh izo`fr ?kVrh gSA 
 

B-4. Why sulphur in vapour state exhibits paramagnetic behaviour at above 800ºC.  

 800ºC ds Åij ok"i voLFkk esa lYQj vuqpqEcdh; O;ogkj D;ksa n'kkZrk gS \ 

Sol. In vapour state, sulphur exists as S2 molecule. S2 molecule, like O2 molecule, has two unpaired 
electrons in the anti-bonding n* orbitals. Hence, like O2, it exhibits paramagnetism.  

gy- ok"i voLFkk esa lYQj S2 v.kq ds :i esa vfLrRo esa jgrk gSA O2  v.kq ds leku S2 v.kq çfrcaf/kr n* d{kdksa esa nks 

v;qfXer bysDVªkWu j[krk gSA vr% O2 ls leku ;g vuqpqEcdRo n'kkZrk gSA  
 

B-5. Write the following for a white phosphorus molecule :  
 (a) oxidation state of P   (b) covalency of P  (c) total number of bonds  
 (d) bond order.   (e) bond angle  (f) geometry   

 lQsn QkWLQksjl v.kq ds fy, fuEu fyf[k, % 

 (a) P dh vkWDlhdj.k voLFkk (b) P dh la;kstdrk (c) ca/kksa dh dqy la[;k 

 (d) ca/k Øe   (e) ca/k dks.k  (f) T;kfefr 

Ans. (a) Oxidation state of phosphorus in P4 molecule is zero.  
 (b) Valency of P in P4 molecule is three. Each P atom forms 3 bond pairs and possesses on lone pair.  
 (c) Total number of P-P sigma bonds in a molecule of phosphorus is six.  
 (d) Phosphorus-Phosphorus bond order in P4 molecule is one. 
 (e) Bond angle 60º.  
 (f) Tetrahedral.  

Ans. (a) P4 v.kq esa QkWLQksjl dh vkWDlhdj.k voLFkk 'kwU; gSA 

 (b) P4 v.kq esa P dh la;kstdrk rhu gSA izR;sd P ijek.kq 3 ca/k ;qXe cukrk gS rFkk ;g ,dkdh ;qXe ij vf/kd`r gksrs 

gSA 

 (c) QkWLQksjl ds ,d v.kq esa P-P flXek ca/kksa dh dqy la[;k N% gSA 

 (d) P4 v.kq esa QkWLQksjl&QkWLQksjl ca/k Øe ,d gSA  (e) ca/k dks.k 60º.  (f) prq"Qyd 
 

B-6. Tellurium forms oxides of the formula TeO, TeO2 and TeO3. What is the nature of these tellurium 
oxides? 

 Vsyqfj;e(Tellurium) TeO, TeO2 rFkk TeO3 lw=k ds vkWDlkbM cukrk gSA bu Vsywfj;e vkWDlkbMksa dh izÑfr D;k gS\  

Ans. TeO (oxidation number of Te is +2) is basic.  
 TeO2 (oxidation number of Te is +4) is amphoteric.  
 TeO3 (oxidation number of Te is +6) is acidic.  
 As the oxidation number of the element forming oxide increases, the acidic nature also increases.  

 TeO (Te dh vkWDlhdj.k la[;k +2 gS) {kkjh; gksrk gSA  

 TeO2 (Te dh vkWDlhdj.k la[;k +4) mHk;/kehZ gksrk gSA  

 TeO3 (Te dh vkWDlhdj.k la[;k +6) vEyh; gksrk gSA 

 vkWDlkbM cukus okys rRo dh tSls gh vkWDlhdj.k la[;k c<+rh gS] vEyh; izÑfr Hkh c<+rh gSA  
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B-7. Write the structure and oxidation numbers of sulphur in tetrathionate ion.  

 VsVªkFkk;ksusV vk;u esa lYQj dh lajpuk rFkk vkWDlhdj.k la[;k fyf[k,A 

Ans. Tetrathionate   

 Tetrathionate has S–S linkage.  
 The oxidation states of sulphur are: +5, 0, 0 and +5.  
 The average oxidation state of S is +2.5.  

Ans. VsVªkFkk;ksusV   

 VsVªkFkk;ksusV S–S fyadst j[krk gSA 

 lYQj dh vkWDlhdj.k voLFkk gS% +5, 0, 0 rFkk +5.  

 S dh vkSlr vkWDlhdj.k voLFkk +2.5 gSA 

 
B-8. The bond angle in PH4

+ is higher than that in PH3. Why ?  

 PH4
+ esa ca/k dks.k PH3 dh vis{kk mPprj gksrk gS] D;ksa \ 

Ans. In PH4
+, phosphoros undergo sp3 hybridization, but in PH3 phosphoros uses pure p-orbitals for bonding. 

Hence bond angle in PH3 is nearly 90º.  

Ans. PH4
+ esa] QkWLQksjl sp3 ladj.k gksrk gS ysfdu PH3 esa QkWLQksjl ca/ku ds fy, 'kq) p-d{kdksa dk mi;ksx djrk gSA 

blfy, PH3 esa ca/k dks.k yxHkx 90º gksrk gSA 
 

B-9. Write the oxyacids of the following :     

Oxide Oxyacids 

N2O3  

NO2/N2O4  

N2O5  

P4O6  

P4O10  

 fuEu ds vkWDlhvEy fyf[k, %   

vkWDlkbM vkWDlhvEy 

N2O3  

NO2/N2O4  

N2O5  

P4O6  

P4O10  

Ans.   

Oxide Oxyacids 

N2O3 HNO2 

NO2/N2O HNO2 + HNO3 

N2O5 HNO3 

P4O6 H3PO3 

P4O10 H3PO4 

Ans.   

vkWDlkbM vkWDlhvEy 

N2O3 HNO2 

NO2/N2O HNO2 + HNO3 

N2O5 HNO3 

P4O6 H3PO3 

P4O10 H3PO4 
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B-10. N2, CO, CN– and NO+ are isoelectronic but the former is chemically inert and latter three are very 
reactive, why ? 

 N2, CO, CN– rFkk NO+ lebysDVªkWfud gksrs gSa] ysfdu igys okyk jklk;fud :i ls vfØ; gS rFkk ckn okys rhu 

vf/kd fØ;k'khy gksrs gSa] D;ksa \ 

Ans. Although each of the above has same electronic distribution in bonding orbitals, nitrogen is inert 

because of non-polar nature of bond and high NN dissociation energy. Rest all (CO, CN–, NO+) are 
polar.  

Ans. ;|fi izR;sd mijksDr ca/ku d{kdksa esa leku bysDVªkWfud forj.k j[krs gSa] ukbVªkstu ca/k dh v/kqzoh; izd`fr rFkk mPp 

NN fo;kstu ÅtkZ ds dkj.k vfØ; gksrh gSA 'ks"k lHkh (CO, CN–, NO+) /kqzoh; gksrs gSaA  
 

B-11. On moving down the group from H2O to H2Te acidic strength increases, why ?  

 H2O ls H2Te rd oxZ esa uhps tkus ij vEyh; lkEFk;Z c<+rh gS] D;ksa \ 

Ans. Due to the decrease in bond (E – H) dissociation enthalpy down the group acidic character increases.  

gy. lewg esa Åij ls uhps tkus ij (E – H) cU/k fo;kstu ÅtkZ esa deh vkus ds dkj.k vEyh; xq.kksa esa o`f) gksrh gSA  
 

Section (C) : Preparation & Properties of elements 

[k.M (C) : rRoksa dk fojpu rFkk xq.k/keZ 
C-1. What happens when barium azide is heated ?  

 D;k gksrk gS\ tc csfj;e ,tkbM dks xeZ fd;k tkrk gS\ 

Ans. Barium azide on heating undergoes thermal decomposition. Pure dinitrogen gas is obtained on heating 
azide.  

 Ba(N3)2 
heat  Ba + 3N2  

Ans. csfj;e ,tkbM xeZ djus ij rkih; fo?kVu nsrk gSA ,tkbM dks xeZ djus ij 'kq) MkbZukbVªkstu xSl izkIr gksrh gSA  

 Ba(N3)2 
Å"ek  Ba + 3N2 

 

C-2. Which stable elements of 15th and 16th group do not react with water under normal conditions ?  

 15th rFkk 16th lewg ds dkSuls LFkk;h rRo lkekU; ifjfLFkfr;ksa ds vUrxZr ty ds lkFk fØ;k ugh djrs gSa\  

Ans. All the elements show no reaction with water.  

 lHkh rRo ty ds lkFk fØ;k ugh n'kkZrs gSA  
 

C-3. Chemiluminescence is a phenomenon in which on element glows in dark when exposed to moisture. 
Which element of 15th group shows this phenomenon ?  

 jlk;u izfrfnIrh(Chemiluminescence) ,d ,slh ?kVuk gS ftlesa rRo va/ksjs esa pedVk gS] tc budks ueh esa [kqyk 

NksM+rs gSA 15th lewg dk dkSulk rRo ;g ?kVuk n'kkZrk gS\ 

Ans. White phosphorus (P4).  

 'osr QkWLQksjl (P4).  
 

Section (D) : Hydrides  

[k.M (D) : gkbMªkbM 

D-1. Among the hydrides of group 16, water shows unusual boiling point. Why ?  

 oxZ 16 ds gkbMªkbMksa esa ls ty lkekU; DoFkukad n'kkZrs gSA D;ksa \  

Ans. Due to high electronegativity of O, the O–H in H2O forms strong intermolecular H-Bonds. As a result 
water exists as an associated molecule while other hydrides of group 16 do not form H–Bonds and 
hence exist as discrete molecules. As a result, water shows unusual physical properties, i.e. high b.p., 
high thermal stability and weaker acidic character as compared to other hydrides of group 16. 

Ans. O dh mPp fo|qr_.krk ds dkj.k] H2O esa O–H izcy vUrjkf.od H-cU/k cukrk gSA ifj.kkeLo:i ty ,d laxqf.kr 

v.kq ds :i esa ik;k tkrk gSA tcfd oxZ 16 ds vU; gkbMªkbM H-cU/k ugha cukrs gS rFkk fod`r v.kqvksa ds :i esa ik;s 

tkrs gSA ifj.kkeLo:i ty vlkekU; HkkSfrd xq.k n'kkZrk gS vFkkZr~ oxZ 16 ds vU; gkbMªkbMksa dh vis{kk ty dk mPp 

DoFkukad] mPp rkih; LFkkf;Ro rFkk nqcZy vEyh; vfHky{k.k gksrk gSA  
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D-2. Ammonium salts generally resemble those of potassium and rubidium in solubility & structure. Give 
reason  

 veksfu;e yo.k lkekU;r% foys;'khyrk o lajpuk esa iksVsf'k;e o :fcfM;e ds ln`'; gksrs gSA D;ksa \  

Ans. They resemble since the three ions are of comparable radii and same charge :  

 ;g ln`'; gksrs gSa D;ksafd rhuksa vk;u rqY; f=kT;k rFkk leku vkos'k ds gksrs gSaA  

 NH4
+ = 1.48 Å, K+ = 1.33 Å, Rb+ = 1.48 Å.  

 

D-3. Write balanced equation when NH3 is dissolved in  
 (a) water  (b) HCl   (c) aq. CO2    

 lUrqfyr lehdj.k fyf[k, tc NH3 dks  

 (a) ty esa ?kksyrs gS (b) HCl esa ?kksyrs gS (c) tyh; CO2  esa ?kksyrs gS  

Ans. (a) NH3 + H2O   NH3.H2O (Ammonium hydroxide)  NH4
+ (aq) + OH– (aq) 

 This reaction occurs to small extent only (1-2 %). Rest of NH3 remains unreacted.  

 (b) NH3 (aq.) + HCl (aq.)  NH4Cl(aq.)  

 (c) NH3(aq.) + H2O + CO2 (aq.)  NH4HCO3 (solvay ammonia process)  

Ans. (a) NH3 + H2O  NH3.H2O (veksfu;e gkbMªkWDlkbM)  NH4
+ (aq) + OH– (tyh;)  

 ;g vfHkfØ;k cgqr de ek=kk (1-2 %) esa gksrh gSA 'ks"k NH3 vfØ;k'khy jgrk gSA  

 (b) NH3 (aq.) + HCl (tyh;)   NH4Cl(tyh;)  

 (c) NH3(aq.) + H2O + CO2 (aq.)  NH4HCO3 (lkWYos veksfu;k izØe)  
 

D-4. What happens when phosphine is absorbed in mercuric chloride solution ?  

 D;k gksrk gS] tc QkWLQhu eD;wZfjd DyksjkbM foy;u esa vo'kksf"kr gksrk gS\ 

Ans. Mercuric phosphide is formed by the reaction between phosphine and mercuric salt,  

 eD;wZfjd QkWLQkbM+] QkWLQhu rFkk eD;wZfjd yo.k ds e/; vfHkfØ;k }kjk curk gSA 

 2PH3 + 3HgCl2  Hg3P2  + 6HCl  
 

D-5. On being slowly passed through water, PH3 forms bubbles but NH3 dissolves. Why is it so ?  

 ty esa ls /khjs&/khjs izokfgr djus ij PH3 cqycqys cukrk gS tcfd NH3 ?kqy tkrk gSA ,slk D;ksa gksrk gS \  

Ans. N–H bond is more polar than P–H bond. Hence, NH3 forms hydrogen bonds with H2O molecules and 
hence dissolves in it whereas PH3 does not dissolve and forms bubbles. 

 Also same electronegativity of P and H.  

Ans. N–H cU/k P–H cU/k dh vis{kk vf/kd /kqzoh; gksrk gSA vr% NH3; H2O v.kqvksa ds lkFk gkbMªkstu cU/k cukrk gS rFkk 

;g ?kqy tkrk gS tcfd PH3 ugha ?kqyrk gS o cqycqys cukrk gSA  

 P o H dh fo|qr_.krk Hkh leku gksrh gSA  
 

D-6. How is hydrazine prepared ?  

 gkbMªksthu dSls curk gS\ 

Ans. NH3 + NaOCl  NH2Cl + NaOH (fast) (rhoz) 

 NH3 + NH2Cl  NH2NH2 + NH4Cl (slow) (/khek)  
 

D-7. Both PH3 and NH3 are Lewis bases, but basic strength of PH3 is less than that of NH3. Explain  

 PH3 rFkk NH3 nksuksa yqbZl {kkj gSa] ysfdu PH3 dh {kkjh; lkeF;Z NH3 ls de gksrh gSA le>kb,A 

Ans. ‘N’ atom of NH3 or ‘P’ atom of PH3 has a lone pair of electrons available for donation. Hence NH3 and 
PH3 are Lewis bases. The electron pair density on a larger ‘P’ atom is less than that of smaller ‘N’ atom. 
Hence PH3 is a weaker base.  

Ans. NH3 dk ‘N’ ijek.kq ;k PH3 dk ‘P’ ijek.kq nku djus ds fy, bysDVªkWuksa dk ,dkdh ;qXe j[krk gSA blfy, NH3 

rFkk PH3 yqbZl {kkj gksrs gSA cM+s ‘P’ ijek.kq ij bysDVªkWu ;qXe ?kuRo NksVs ‘N’ ijek.kq dh vis{kk de gksrk gSA 

blfy, PH3 nqcZy {kkj  gSA  
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Section (E) : Oxides 

[k.M (E) : vkWDlkbM 

E-1. In the preparation of P4O6, a mixture of N2 and O2 is used rather than pure O2, Why ? 

 P4O6 ds fojpu esa] 'kq) O2 ds ctk; N2 rFkk O2 dk feJ.k iz;qä gksrk gS] D;ksa\   

Ans. Pure oxygen will oxidise P4O6 to P4O10 despite an excess of P4 is kept at the start of the reaction. 
Hence, nitrogen gas is used as a diluent.  

 'kq) vkWDlhtu P4O6 dks P4O10 esa vkWDlhtu djsxh] blds ckotwn vfHkfØ;k ds izkjEHk ij P4 dk vf/kD; j[krs gSA 

vr% ukbVªkstu xSl ,d ruq djus okys inkFkZ (diluent) ds :i esa iz;qä gksrh gSA 
 

E-2. A compound of 15th group element is used as a fast drying agent in the laboratory. It is :  

 15th lewg rRo dk ,d ;kSfxd iz;ksx'kkyk esa ,d rhoz 'kq"d vfHkdeZd (drying agent) ds :i esa iz;qä gksrk gSA ;g 

gS&  

Ans. P4O10  

Sol. P4O10 acts as a strong dehydrating agent.  

gy- P4O10 ,d çcy futZyhdkjd dh rjg dk;Z djrk gSA  
 

E-3. Write the structures of the oxides : N2O3, N2O5, P4O6 and P4O10.  

 vkWDlkbMksa dh lajpuk fyf[k, % N2O3, N2O5, P4O6 rFkk P4O10.  

Ans. P4O6      ; P4O10
 



 N2O3   ; N2O5:   

 

E-4. Why does NO2 dimerise ? 

 NO2 f}ydhd`r D;ksa gksrk gS\  

Ans. NO2 being odd molecule, on dimerisation is converted to stable N2O4 molecule with even number of 
electrons.  

 NO2 ,d fo"ke bysDVªkWu v.kq gS tks fd f}ydhd`r gksdj lela[;k ds bysDVªkWu ds lkFk LFkk;h N2O4 v.kq esa 

ifjofrZr gksrk gSA  
 

Section (F) : Oxyacids 

[k.M (F) : vkWDlhvEy 
F-1. In the manufacture of sulphuric acid by the contact process, sulphur trioxide is not directly dissolved in 

water. Why ? 

 lEidZ izØe }kjk lY¶;wfjd vEy ds fuekZ.k esa] lYQj VªkbZ vkWDlkbM ty esa izR;{k :i ls ugh ?kqyrk gSA D;ksa\  

Ans. SO3 reacts with water to form H2SO4 which forms a mist that is difficult to condense. It escapes in the 
atmosphere. It is, therefore, absorbed in conc. H2SO4 to form oleum which may be diluted to form 
H2SO4.  

 SO3 ty ds lkFk fØ;k djds H2SO4 cukrh gSA tks dksgjk cukrh gSs] ftldk la?kuu dfBu gksrk gSA ;g ok;qe.My 

esa QSy tkrk gSA blfy, ;g lkUnz H2SO4 esa vo'kksf"kr gksdj vkWfy;e cukrk gS] ftls ruq djds H2SO4 cuk ldrs 

gSA 
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F-2. How are SO2Cl2.SO3 and SO2 obtained from sulphuric acid ?  

 SO2Cl2.SO3 rFkk SO2 lY¶;wfjd vEy ls dSls izkIr djrs gS \  

Ans. SO2Cl2 is formed from H2SO4 by treating with excess of phosphorus pentachloride.  

 H2SO4 + 2PCl5  SO2Cl2 + 2HCl + 2POCl3  
 SO3 is obtained from sulphuric acid by dehydration with phosphorus pentachloride.  

 2H2SO4 + P4O10  4HPO3 + 2SO3   
 SO2 is obtained from conc. H2SO4, when heated with copper metal.  

 2H2SO4 (conc.) + Cu  CUSO4 + 2H2O + 2SO2   

Ans. SO2Cl2 QkWLQksjl isUVkDyksjkbM ds vkf/kD; ds lkFk H2SO4 dks mipkfjr djus ls curh gSA   

 H2SO4 + 2PCl5  SO2Cl2 + 2HCl + 2POCl3  

 SO3 QkWLQksjl isUVkDyksjkbM ds lkFk futZyhdj.k }kjk lY¶;wfjd vEy ls izkIr gksrh gSA  

 2H2SO4 + P4O10  4HPO3 + 2SO3   

 SO2 lkUnz H2SO4 ls izkIr gksrh gS] tc bls dkQij /kkrq ds lkFk xeZ fd;k tkrk gSA   

 2H2SO4 (lkUnz) + Cu  CUSO4 + 2H2O + 2SO2   
 

F-3. Sulphur on oxidation with hot sulphuric acid gives :       

 xeZ lY¶;wfjd vEy ds lkFk vkWDlhdj.k ij lYQj nsrk gS %       

Ans. SO2  

Sol. S + 2H2SO4  3SO2 + 2H2O 
 

Section (G) : Halides and Oxyhalides  

[k.M (G) : gSykbM rFkk vkWDlhgSykbM 

G-1. Pentahalides of phosphorus are known, but not pentahydride. Why ?  

 QkWLQksjl dk isUVkgSykbM Kkr gS] ysfdu isUVkgkbMªkWbM ugh] D;ksa \  

Ans. Phosphorus exhibits pentavalency in excited state. Fluorine, chlorine or bromine is more 
electronegative and influences excitation to form PX5. However, hydrogen is not that much 
electronegative to incluence the excitation in phosphorus. Hence PH5 is not formed. 

 QkWLQksjl mÙksftr voLFkk esa iapla;kstdrk n'kkZrk gSA ¶yksjhu] Dyksjhu vFkok czksehu vf/kd oS|qr_.kh gksrh gS rFkk 

mÙkstu dks izHkkfor djds PX5 cukrh gSA ;|fi gkbMªkstu QkWLQksjl esa mÙkstu dks izHkkfor djus ds fy, vf/kd 

oS|qr_.kh ugh gksrh gSA vr% PH5 ugha curk gSA  
 

G-2. A compound ‘X’ which is a yellowish white powder is prepared by the reactions of white phosphours 
with excess of dry Cl2. Identify ‘X’ :  

 ,d ;kSfxd ‘X’ tks ihyk&lQsn pw.kZ gS] 'kq"d Cl2 ds vkf/kD; ds lkFk lQsn QkWLQksjl dh vfHkfØ;k }kjk cuk;k tkrk 

gSA X dks igpkfu;sA  

Ans. PCl5 
 

G-3. Which hydride of the oxygen family shows the lowest boiling point? 

 vkWDlhtu ifjokj dk dkSulk gkbMªkbM U;wure DoFkukad n'kkZrk gS \ 

Ans. H2S 
Sol. H2O has highest boiling point due to H-bonding but down the group the boiling point increases with 

increasing molecular weight (as magnitude of vander Waal's force increases) and thus H2S has lowest 
boiling point amongst the hydrides of the oxygen family. 

gy % H2O dk DoFkukad gkbMªkstu ca/k ds dkj.k mPp gksrk gS] ysfdu lewg esa uhps tkus ij  v.kqHkkj c<+us ds lkFk&lkFk 

DoFkukad Hkh c<+rk gS ¼D;ksafd ok.Mj oky cy dk ifjek.k c<+rk gSA½ rFkk bl çdkj vkWDlhtu ifjokj ds gkbMªkbMksa 

esa H2S dk DoFkukad lcls de gksrk gSA  

 

G-4. What happens when  
 (A) PCl5 is heated. 
 (B) PCl5 is reacted with heavy water. 

 D;k gksrk gS tc  

 (A) PCl5 dks xeZ fd;k tkrk gSA  

 (B) PCl5 dh Hkkjh ty ls vfHkfØ;k djokrs gSA 
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Ans. (A) PCl5 
  PCl3 + Cl2 

 (B) PCl5 + D2O  POCl3 + 2 DCl  

       POCl3 + 3D2O D3PO4 + 3DCl  
 

G-5. Why does PCl3 fume in moist air ?  

 PCl3 ue ok;q esa /kwez D;ksa cukrk gS \  

Ans. PCl3 hydrolyses in the presence of moisture giving fumes of HCl  

  PCl3 + H2O  H3PO3 + 3 HCl  

gy. PCl3 ueh dh mifLFkfr esa tyvi?kfVr gksdj HCl ds /kwez cukrk gSA  

  PCl3 + H2O  H3PO3 + 3 HCl 
 

G-6. Complete and balance the following :   

 (i) P4O10 + PCl5    (ii) NH3 + NaOCl  Gelatin   

 fuEu vfHkfØ;kvksa dks larqfyr o iw.kZ dhft,A  

 (i) P4O10 + PCl5    (ii) NH3 + NaOCl ftysfVu  

Sol. (i) P4O10 + 6PCl5  10POCl3  (ii) NH3 + NaOCl   NH2Cl + NaOH (fast) (rhoz) 

          NH3 + NH2Cl   NH2NH2 + NH4Cl (slow) (/khek)  
 

Section (H) : Miscellaneous Compounds  
[k.M (H) : fofo/k ;kSfxd 

H-1. NaHSO3 + [X] (excess) + H2O  NaHSO4 + HI  

 [X] + Na2S2O3  NaI + [Y] 
 Identify X & Y ?       

 NaHSO3 + [X] (vkf/kD;) + H2O  NaHSO4 + HI  

 [X] + Na2S2O3  NaI + [Y] 

 X o Y dks igpkfu;s \     

Ans. X = I2  
 Y = Na2S4O6  

Sol. NaHSO3 + I2 + H2O  NaHSO4 + HI  

 I2 + Na2S2O3  NaI + Na2S4O6  
 

H-2. Identify the product of the given reaction :   

 nh xbZ vfHkfØ;k dk mRikn crkb;s& 

 AgBr + 2Na2S2O3  

 H2SO4 (dil) + Na2S2O3  

 H2SO4 (conc.) + Na2S2O3  

Sol. AgBr + 2Na2S2O3  Na3[Ag(S2O3)2] + NaBr  

 H2SO4 (dil) + Na2S2O3  Na2SO4 + S (white turbidity) + H2O + SO2  

 3H2SO4 (conc.) + Na2S2O3 Na2SO4 + 4SO2 + 3H2O  

Sol. AgBr + 2Na2S2O3  Na3[Ag(S2O3)2] + NaBr  

 H2SO4 (ruq) + Na2S2O3  Na2SO4 + S (lQsn xanykiu) + H2O + SO2  

 3H2SO4 (lkUnz) + Na2S2O3 Na2SO4 + 4SO2 + 3H2O  
 

H-3. A and B are elements with atomic numbers 16 and 17. Write different combinations of binary 
compounds known from them.  

 A o B ijek.kq Øaekd 16 o 17 ds rRo gSaA buds }kjk izkIr f}vaxh ;kSfxdksa ds fofHké la;kstu fyf[k;sA 

Ans. Atomic number of A = 16. It is sulphur. Atomic number of B = 17. It is chlorine.  
 Excess sulphur reacts with chlorine to give dimeric monochloride. Sulphur reacts with excess chlorine 

to give tetrachloride. Molten dimeric monochloride on saturation with chlorine gives dichloride.  

 2S + Cl2  S2Cl2 ;   S2Cl2 + Cl2  2SCl2  

Ans. A dk ijek.kq Øekad = 16 gSA ;g lYQj gSA B dk ijek.kq Øekad = 17 gS ;g Dyksjhu gSA  
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 Dyksjhu lYQj ds vkf/kD; ds lkFk fØ;k djds f}ydh; ,dy DyksjkbM gSA lYQj Dyksjhu ds vkf/kD; ds lkFk 

fØ;k djds VsVªk DyksjkbM cukrk gSA xfyr f}ydh; ,dyDyksjkbM Dyksjhu ds lkFk lUr`Ir djus ij MkbZDyksjkbM 

cukrk gSA   

 2S + Cl2  S2Cl2 ;   S2Cl2 + Cl2  2SCl2  
 
 

PART - II : ONLY ONE OPTION CORRECT TYPE 

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

Section (A) : Occurence, Atomic & Physical properties. 

[k.M (A) : izkfIr] ijek.oh; rFkk HkkSfrd xq.k/keZ  
A-1. Which of the following is least reactive ?  
 (A) White phosphorus (B) Yellow phosphorus (C) Red phosphorus (D*) Black phosphorus  

 fuEu esa ls dkSulk lcls de fØ;k'khy gS \  

 (A) 'osr QkWLQksjl  (B) ihyk QkWLQksjl (C) yky QkWLQksjl (D*) dkyk QkWLQksjl 

Sol. Black phosphorus is thermodynamically most stable form of phosphorus as it is a highly polymerised 
form of phosphorus. Hence it is least reactive.  

gy- dkyk QkWLQksjl Å"ekxfrdh; :i ls QkWLQksjl dh lokZf/kd LFkk;h voLFkk gS D;ksafd ;g QkWLQksjl dh mPpre 

cgqyhd`r voLFkk gSA vr%] ;g lcls de fØ;k'khy gSA  
 

A-2. Nitrogen is best obtained by the thermal decomposition of which one of the following : 

 fuEu esa ls fdlds rkih; vi?kVu }kjk ukbVªkstu vPNh ek=kk esa izkIr gksrh gSA  

 (A) NH4Cl  (B) NH4NO3  (C) AgNO3  (D*) NH4NO2  
Sol. NH4Cl gives NH3, NH4NO3 gives N2O and AgNO3 gives NO2.  

 (NH4Cl, NH3 nsrk gS] NH4NO3, N2O nsrk gSa vkSj AgNO3, NO2 nsrk gSA) 

 (A) NH4Cl   NH3 + HCl 

 (B) NH4NO3 
  N2O + 2H2O  

 (C) AgNO3 
  Ag + NO2 + 1/2O2 

 (D) NH4NO2 
  N2 + 2H2O  

 

A-3. In modern process, white phosphorus is manufactured by : 
 (A*) heating a mixture of phosphorite mineral with sand and coke in an electric furnace  
 (B) heating calcium phosphate with lime 
 (C) heating bone ash with coke 
 (D) heating phosphate mineral with sand.  

 vk/kqfud fof/k esa] 'osr QkLQksjl dks fdlds }kjk cuk;k tkrk gSA  

 (A*) ,d fo|qr HkV~Vh esa jsr o dksd ds lkFk QkWLQksjkbV [kfut ds feJ.k dks xeZ djds 

 (B) dSfY'k;e QkWLQsV dks ykbe ds lkFk xeZ djds 

 (C) dksd ds lkFk gfM~M;ksa dh jk[k dks xeZ djds 

 (D) QkWLQsV [kfut dks jsr ds lkFk xeZ djds 

Sol. White phosphorus is obtained by heating a mixture of phosphorite mineral, Ca3(PO4)2 with sand and 
coke in an electric furnace in inert atmosphere. 

  2Ca3(PO4)2 (from bone-ash) + 10C + 6SiO2 
  6CaSiO3 + 10CO + P4(s)    

Sol. QkWLQksjkbV [kfut ds ,d feJ.k Ca3(PO4)2  dks jsr rFkk dksd ds lkFk fuokZr esa ,d fo|qr HkV~Vh esa xeZ djus ij 

'osr QkWLQksjl izkIr gksrk gSA  

  2Ca3(PO4)2 (vfLFk&jk[k ls) + 10C + 6SiO2 
  6CaSiO3 + 10CO + P4(s)  
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Section (B) : General trends & Chemical Properties. 

[k.M (B) : lkekU; izo`fr rFkk jklk;fud xq.k/keZ  
B-1. The oxidation state of sulphur in the anions SO3

2–, S2O4
2– and S2O6

2– follows the order : 

 SO3
2–, S2O4

2– rFkk S2O6
2– _.kk;uksa esa lYQj dh vkWDlhdj.k voLFkk dk Øe fuEu gS % 

 (A) S2O6
2– < SO4

2– < SO3
2–   (B*) S2O4

2– < SO3
2– < S2O6

2– 

 (C) SO3
2– < S2O4

2– < S2O6
2–   (D) S2O4

2– < S2O6
2– < SO3

2– 
Sol. O.S. of S in SO3

2– = + 4 
 O.S. of S in S2O4

2– = + 3 
 O.S. of S in S2O6

2– = + 5 
 (None of these contains peroxide linkage). 
 The correct order of increasing O.S. is ;  S2O4

2– < SO3
2– < S2O6

2– 

Sol. SO3
2–  esa S dh vkWDlhdj.k voLFkk = + 4 

 S2O4
2– esa S dh vkWDlhdj.k voLFkk = + 3 

 S2O6
2– esa S dh vkWDlhdj.k voLFkk = + 5 

 (blesa ls dksbZ Hkh ijvkWDlkbM fyadst ugha j[krk gS) 

 c<+rh gqbZ vkWDlhdj.k voLFkk dk lgh Øe gSa (  S2O4
2– < SO3

2– < S2O6
2–  

 
B-2. Correct statement about allotropy of sulphur is :  
 (A) Monoclinic sulphur is more stable than Rhombic sulphur at room temperature. 
 (B) Both Monoclinic and Rhombic sulphur have same ring structures and crystalline structure. 
 (C*) Rhombic sulphur exists at room temperature. 
 (D) None of these 

 lYQj ds vij:i ds lanHkZ esa lgh dFku gS % 

 (A) dejs ds rki ij ,durk{k lYQj jksfEcd lYQj ls vf/kd LFkk;h gksrk gSA  

 (B) nksuksa ,durk{k o jksfEcd lYQj leku oy; la[;k o fØLVyh lajpuk j[krs gSA 

 (C*) dejs  ds rki ij jksfEcd lYQj dk vfLrRo gSA  

 (D) buesa ls dksbZ ugha  

Sol. Stability (Mono clinic < Rhombic) 
 Monoclinic and Rhombic sulphur have same puckered ring structure but they differs in crystalline 

structure. 

Sol. LFkkf;Ro (,durk{k < jksfEcd) 

 ,durk{k o jksfEcd lYQj leku ladqyu oy; lajpuk j[krs gS ysfdu fØLVyh; lajpuk esa fHkUu gksrh gSA  
 

B-3. The nitrogen atom may complete its octet in several ways. Which one is incorrect ?  
 (A) Electron gain to form the nitride Ion, N3– e.g. Li3N.  
 (B) Formation of electron pair bonds. e.g. NH3 or NF3 Azo compounds (–N=N–)  
 (C) Formation of electron - pair bonds with electron gain. e.g. Amide ion NH2

– and imide ion NH2–.  
 (D*) Formation of electron pair bonds with electron gain : NH4

+ ; N2H5
+; (C2H5)4 N+  

 ukbVªkstu ijek.kq viuk v"Bd vusd inksa esa iw.kZ dj ldrk gSA fuEu esa ls dkSulk xyr gS \  

 (A) bysDVªkWu xzg.k djds ukbVªsV vk;u] N3– mnk- Li3N cukrk gSA   

 (B) bysDVªkWu cu/k ;qXeksa dk fuekZ.k mnk- NH3 ;k NF3] ,stk;kSfxd (–N=N–)  

 (C) bysDVªkWu xzg.k djus ds lkFk bysDVªkWu cU/k ;qXeksa dk fuekZ.k mnk- ,ekbM vk;u NH2
– o bZekbM vk;u NH2–.  

 (D*) bysDVªkWu xzg.k djus ds lkFk bysDVªkWu cU/k ;qXeksa dk fuekZ.k mnk- NH4
+ ; N2H5

+; (C2H5)4 N+  
 

B-4. 4
Ammonium

NH , 3
Ammonia

NH  , –

2
Amide

NH  , 2–

Im ide

NH  and 3–

Nitride

N  are :  

 (A*) Isoelectronic    (B) Isostructural  
 (C) Homologous members   (D) Nitrogen has different oxidation state  

 4NH

veksfu;e

, 3NH
veksfu; k

 , –
2NH

,ekbM

 , 2–NH
bZekbM

  o 3–N
ukbVªkbV

are :  

 (A*) lebysDVªkWfud    (B) lelajpukRed  

 (C) letkrh; lnL;    (D) ukbVªkstu dh fofHké vkWDlhdj.k voLFkk  
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B-5. How many P=O bonds are present in (HPO3)3 ?  

 (HPO3)3 esa fdrus P=O cU/k mifLFkr gksrs gSa\ 

 (A) 0   (B) 6   (C*) 3    (D) 9  
 

B-6. The correct order of sulphur  oxygen bond energy in S2O3
2, SO4

2, SO3 and S2O6
2 is: 

 S2O3
2, SO4

2, SO3 o S2O6
2 esa lYQj&vkWDlhtu cU/k ÅtkZ dk lgh Øe gS& 

 (A) S2O3
2 < SO4

2 < SO3 < S2O6
2  (B) S2O3

2 < S2O6
2 < SO4

2 < SO3  

 (C*) S2O3
2 < SO4

2 < S2O6
2 < SO3  (D) S2O6

2 < SO4
2 < SO3 < S2O3

2 
 
B-7. Which of the following bonds has the highest bond energy ?  

 fuEu esa ls dkSulk cU/k mPpre cU/k ÅtkZ j[krk gS\  

 (A) SeSe  (B) TeTe  (C*) SS  (D) OO 
 
B-8. The wrong statement about N2O is : 
 (A) it is nitrous oxide     (B) it is a neutral oxide  
 (C*) it is not a linear molecule    (D) it is known as laughing gas  

 N2O ds lanHkZ esa xyr dFku gS %  

 (A) ;g ukbVªl vkWDlkbM gSaA    (B) ;g ,d mnklhu vkWDlkbM gSaA  

 (C*) ;g js[kh; v.kq ugh gSaA    (D) ;g gkL; xSl dgykrh gSaA  

Sol.       (linear)  

gy      (js[kh;)  

 
B-9. The hydrides of group 15 elements can act as :  
 (A) lewis acid  (B*) lewis base  (C) both   (D) none  

 lewg 15 rRo ds gkbMªkbM fuEu esa ls fdl izdkj ls O;ogkj djrs gSa %  

 (A) yqbZl vEy  (B*) yqbZl {kkj   (C) nksuksa    (D) buesa ls dksbZ ugha 

Sol. Has one lone pair of electrons on central atom which they can donate to lewis acid. 

gy buds dsUnzh; ijek.kq ij ,dkdh bysDVªkWu ;qXe gksrk gS] ftldks ;g fdlh yqbZl vEy dks nku dj ldrs gSaA 
 

B-10. The basic strength of the hydrides of group 15 elements : 
 (A*) decreases on moving down the group (B) increases on moving down the group 
 (C) first decreases upto AsH3 and then increases  (D) first increases upto AsH3 and then decreases  

 lewg 15 ds gkbMªkbM dh {kkjh; lkeF;Z % 

 (A*) lewg esa uhps tkus ij ?kVrh gSA  (B) lewg esa uhps tkus ij c<+rh gSA  

 (C) AsH3 rd igys ?kVrh gS rFkk fQj c<+rh gSA (D) AsH3 rd igys c<+rh gS rFkk fQj ?kVrh gSA  

Sol. The basic strength of the hydrides of group 15 elements down the group decreases because down the 
group as electronegativity decreases p-orbital take part in the bond and lone pair present in s-orbital : 

 s-orbital is larger and non directional hence it has less effective tendency of bond formation. 

gy- lewg esa uhps tkus ij lewg 15 rRoksa ds gkbMªkbMksa dk {kkjh; lkeF;Z esa deh vkrh gS D;ksafd lewg esa uhps tkus ij 

tSls&tSls fo|qr_.krk esa deh gksrh gS p-d{kd cU/k fuekZ.k esa Hkkx ysrs gS rFkk ,dkdh bysDVªkWu ;qXe s-d{kd esa 

mifLFkr gksrs gSa % 

 pw¡fd s-d{kd og̀n~ xksykdkj rFkk vfn'kkRed gksrs gS blizdkj budh cU/k fuekZ.k izof̀r de izHkkoh gksrh gSA  
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Section (C) : Preparation &  Properties of elements 

[k.M (C) : fojpu rFkk rRoksa ds xq.k/keZ 
C-1. Ammonium salts decompose quite readily on heating :  

 (i) Ammonium salt of weak oxidizing anion (e.g. Cl–, CO3
2–, SO4

2–) heat  Gas X  

 (ii) Ammonium salt of strong oxidizing anion (e.g. NO2
–, NO3

–, ClO4
–, Cr2O7

2–) heat  Gas Y/Z  

 Identify X, Y, Z  

 veksfu;e yo.k dks xeZ djus ij lgt :i ls fo?kfVr gksrk gSSA  

 (i) nqcZy vkWDlkdkjh _.kk;u dk veksfu;e yo.k (mnkgj.k Cl–, CO3
2–, SO4

2–) 
xeZ

xSl X  

 (ii) izcy vkWDlhdkjh _.kk;u dk veksfu;e yo.k (mnk- NO2
–, NO3

–, ClO4
–, Cr2O7

2–) 
xeZ

 xSl Y/Z  

 X, Y, Z dks igpfu;sA  

 (A) N2, NH3, N2O  (B*) NH3, N2, N2O (C) N2O, NH3, N2  (D) NO, NH3, N2O  
 
C-2. Which of the following does not give oxygen on heating ?  

 fuEu esa ls dkSu xeZ djus ij vkWDlhtu ugh nsxk\ 

 (A*) (NH4)2Cr2 O7  (B) KClO3   (C) Zn(ClO3)2  (D) K2Cr2O7   
 
C-3. Red and white phosphorus will differ but not in :  
 (A) smell      (B) solubility in CHCl3  

 (C) exhibiting phosphorescence    (D*) reaction with concentrated HNO3 

 yky rFkk lQsn QkWLQksjl fHkUu gS] ysfdu fuEu esa ugha : 

 (A) xU/k      (B) CHCl3 esa foys;rk 

 (C) izfrfnIrh n'kkZus esa    (D*) lkUnz HNO3 ds lkFk vfHkfØ;k  

Sol. Allotropes differ in their crystal structures and physical properties but have same chemical properties. 

gy vij:i viuh fØLVyh; lajpuk vkSj HkkSfrd xq.kksa esa fHkUu gksrs gS ysfdu leku jklk;fud xq.k j[krs gSaA  

 
C-4. Which of the following is incorrect ?  
 (A) Ammonia is prepared in the laboratory by the action of NaOH on Ammonium salt.  
 (B) All the hydrides of 15th group are colourless, highly volatile and poisonous gases  
 (C) Metal phosphides upon hydrolysis give phosphine.  
 (D*) Metal phosphides upon hydrolysis give phosphoric acid.  

 fuEu esa dkSulk dFku xyr gS\  

 (A) iz;ksx'kkyk esa veksfu;k dks veksfu;e yo.k ij NaOH dh fØ;k }kjk cuk;k tkrk gSA  

 (B) 15th lewg ds lHkh gkbMªsV jaxghu] mPp ok"i'khy o fo"kSyh xSls gksrh gSA  

 (C) /kkrq QkWLQkbM ds tyvi?kVu ij QkWLQhu izkIr gksrk gSA 

 (D*) /kkrq QkWLQkbM ds tyvi?kVu ij QkWLQksfjd vEy izkIr gksrk gSA 

 

C-6. P4  + NaOH warm  Products 

 Products will be :  

 P4  + NaOH 
xeZ

mRikn  

 mRikn gksxk&  

 (A) H3PO4 + PH3 (B*) PH3 + NaH2PO2  (C) NaH2PO2 + H3PO4 (D) H3PO4  
 
C-7. Hydrolysis of Nitride of s-Block elements (for e.g. Ba3N2, Ca3N2, Li3N) will yield  
 (A*) NH3 + Metal hydroxide    (B) only NH3  
 (C) NH3 + HNO3     (D) NH4OH  

 s-CykWd rRoksa (mnk- Ba3N2, Ca3N2, Li3N ds fy, ) ds ukbVªkbM ds tyvi?kVu ij izkIr gksxk 

 (A*) NH3 + /kkrq gkbMªksDlkbM    (B) dsoy NH3  

 (C) NH3 + HNO3     (D) NH4OH  
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Section (D) : Hydrides  

[k.M (D) : gkbMªkbM+ 
D-1. The thermal stability of the hydrides of group 15 follows the order :  

 lewg 15 rRo ds gkbMªkbM dk rkih; LFkkf;Ro fuEu Øe esa gksrk gSA  

 (A) NH3 < PH3 < AsH3 < SbH3 < BiH3  (B*) NH3 > PH3 > AsH3 > SbH3 > BiH3  
 (C) PH3 > NH3 > AsH3 > SbH3 < BiH3  (D) AsH3 < PH3 > SbH3 > BiH3 > NH3   
Sol. Down the group the X–H bond length increases with increase in size of atom. So bond dissociation 

energies decrease and thererfore, thermal stability decrease. Hence the correct decreasing order is 
NH3 > PH3 > AsH3 > SbH3 > BiH3. 

gy- lewg esa uhps tkus ij X–H ca/k yEckbZ ijek.kq vkdkj c<+us ij c<+rh gSaA blfy, ca/k fo;kstu ÅtkZ ?kVrh gSa rFkk 

rkih; LFkkf;Ro ?kVrk gSA vr% rkih; LFkkf;Ro dk ?kVrk gqvk lgh Øe NH3 > PH3 > AsH3 > SbH3 > BiH3 gSA  

 
D-2. One mole of calcium phosphide on reaction with excess water gives : 
 (A) one mole of phosphine   (B) two moles of phosphoric acid 
 (C*) two moles of phosphine   (D) one mole of phosphorus pentoxide 

 dSfY'k;e QkWLQkbM] ikuh ds vkf/kD; ls fØ;k dj nsrk gSA 

 (A) ,d eksy QkWLQhu    (B) nks eksy QkWLQksfjd vEy 

 (C*) nks eksy QkWLQhu     (D) ,d eksy QkWLQksjl~ isUVvkDlkbM  

Sol. According to the following reaction, one mole of Ca3P2 gives 2 mole of PH3   

 Ca3P2 + 6H2O  3Ca(OH)2 + 2PH3. 

gy. fuEu vfHkfØ;k ds vuqlkj Ca3P2 dk ,d eksy PH3  ds 2 eksy nsrk gSA 

 Ca3P2 + 6H2O  3Ca(OH)2 + 2PH3.  
 
D-3. H2S burns in O2 to form  

 H2S, O2 esa tydj nsrk gS %  

 (A) H2O + S   (B*) H2O + SO2   (C) H2O + SO3   (D) H2SO4 + S  

Sol. H2S + O2  H2O + SO2  
 

D-4. PH3 (anhydrous) + HBr  (anhydrous)  X.  Identify X ?   

 PH3 (futZy) + HBr  (futZy)  X , X dks igpkfu;s \  

 (A) H3BrO3   (B*) PH4Br  (C) Br2   (D) P4  
 

D-5. Calcium phosphide reacts with water or dil. HCl and gives a compound ‘X’, which fails to react with HCl 
but produces dense white fumes with HI (g) due to formation of ‘Y’. Compound X and Y respectively.  

 (A*) X = PH3 and Y = PH4I     (B) X = NaH2PO2 and Y = H3PO2  

 (C) X = PH4
+ and Y = PH4I     (D) X = PH3 and Y = H3PO2  

 dsfY'k;e QkWLQkbM ty ;k ruq HCl ds lkFk fØ;k djds ;kSfxd ‘X’ nsrs gS tks HCl ds lkFk fØ;k ugh djrk gS 

ysfdu HI (g) ds lkFk fØ;k djds ?kuk 'osr /kqze ‘Y’ cukrk gSA ;kSfxd X o Y Øe'k% gS&  

 (A*) X = PH3 o Y = PH4I     (B) X = NaH2PO2 o Y = H3PO2  

 (C) X = PH4
+ o Y = PH4I     (D) X = PH3 o Y = H3PO2  

Sol. Ca3P2 + 6H2O  3 Ca(OH)2 + 2PH3  

 PH3 + HI (g)  PH4I (g)  

 

D-6. N2 2H

Haber 's Process
  X 2O

Ostwald's Pr ocess
  Y 2 2O H O

 Z  

 Identify X, Y, Z  

 N2 2H


gcZj izØe
 X 2O


vkWLVokYM izØe

 Y 2 2O H O
  Z  

 X, Y, Z dks igpkfu;s&  

 (A) NH3, NO2, HNO3  (B*) NH3, NO, HNO3  (C) NO2, NH3, HNO2  (D) NH3, NO, HNO2  
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Section (E) : Oxides 

[k.M (E) : vkWDlkbM 
E-1. Sulphur trioxide can be obtained by which of the following reactions :  

 fuEu esa ls dkSulh vfHkfØ;k }kjk lYQj VªkbZvkWDlkbM izkIr fd;k tkrk ldrk gS& 

 (A) S + H2SO4  
     (B) H2SO4 + PCl5  

  

 (C) CaSO4 + C      (D*) Fe2(SO4)3  
  

 
E-2. NO2 can be prepared by heating :  

 fuEu esa ls fdldks xeZ djds NO2 xSl cuk;h tk ldrh gS %  

 (A) NH4NO3  (B) NaNO3  (C*) Pb(NO3)2  (D) KNO3  

Sol. 2Pb  (NO3)2 
673 K  2PbO + 4NO2 + O2  

 NaNO3 and KNO3 gives their nitrites and O2 where as NH4NO3 gives N2O.  

gy- 2Pb  (NO3)2 
673 K  2PbO + 4NO2 + O2  

 NaNO3 ,oe~ KNO3 buds ukbVªkbV rFkk O2 nsrs gSa] tcfd NH4NO3 , N2O nsrk gSA  

 

E-3. HNO3 + P4O10  HPO3 + X  
 in the above reaction the product X is : 

 HNO3 + P4O10  HPO3 + X  

 mijksDr vfHkfØ;k esa mRikn X  gS % 

 (A) NO2   (B) N2O3  (C) N2O4  (D*) N2O5 

Sol. 4HNO3 + P4O10 
250 K  4HPO3 + N2O5 (anhydride of HNO3) 

gy 4HNO3 + P4O10 
250 K  4HPO3 + N2O5 (HNO3 dk ,ugkbMªkbM) 

 
E-4. Which of the following oxides of Nitrogen is Neutral  

 fuEu esa ls dkSulk ukbVªkstu dk vkWDlkbM mnklhu gksrk gSA  

 (A) N2O5   (B) N2O3   (C) N2O4   (D*) N2O  
 
E-5. Which of the following oxides is amphoteric in nature ?  

 fuEu esa ls dkSulk vkWDlkbM mHk;/kehZ izo`fr dk gS \  

 (A) N2O3   (B) P4O6  (C*) Sb4O6  (D) Bi2O3  
Sol. Sb4O6 reacts with NaOH forming arsenite as well as HCl forming SbCl3. 

gy- Sb4O6, NaOH ls fØ;k djds vklsZukbV cukrk gS rFkk HCl ds lkFk  SbCl3 cukrk gSA  

 
E-6. Following are neutral oxides except : 

 fuEu esa dkSulk mnklhu vkWDlkbM ugha gSA 

 (A) NO   (B) N2O   (C) CO   (D*) NO2 

Sol. 2NO2 + H2O  HNO3 + HNO2 
 It is a mixed anhydride of HNO2 and HNO3.  

gy 2NO2 + H2O  HNO3 + HNO2  

 ;g HNO2 vkSj  HNO3 dk ,d fefJr ,ugkbMªkbM gaSA  

 
E-7. Aqueous solution of SO2 is a :     
 (A) weak acid  (B) reducing agent (C) bleaching agent (D*) All of these 

 SO2  dk tyh; foy;u gS : 

 (A) nqcZy vEy  (B) vipk;d  (C) fojatddkjh  (D*) mijksDr lHkh  

 
E-8. Which of the following oxides is the most acidic ?  

 fuEu esa ls dkSulk vkWDlkbM lokZf/kd vEyh; gSa \  

 (A*) N2O5   (B) P2O5  (C) As2O5  (D) Sb2O5  
Sol. The difference of electronegativities between nitrogen (V) and oxygen is least as compared to that of in 

the other oxides. On moving down the group acidic strength decreses.  
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gy- ukbVªkstu (V) rFkk vkWDlhtu ds e/; oS/kqqr_.krk esa vUrj vU; vkWDlkbMkas dh rqyuk esa de gksrk gSA lewg esa uhps 

tkus ij vEyh; lkeF;Z esa deh gksrh gSA  

 

Section (F) : Oxyacids 

[k.M (F) : vkWDlhvEy 
F-1. The correct order of decreasing acidic strength of oxy acids of group 15 elements :  

 lewg 15 rRoksa ds vkWDlh vEyksa ds vEyh; lkeF;Z dk ?kVrk gqvk lgh Øe gS& 

 (A) HNO3 > H3SbO4 > H3AsO4 > H3PO4   (B) H3PO4 > H3AsO4 > H3SbO4 > HNO3  
 (C*) HNO3 > H3PO4 > H3AsO4 > H3SbO4   (D) HNO3 > H3AsO4 > H3PO4 > H3SbO4  
 

F-2. Industrial preparation of nitric acid by ostwald’s process involves :  
 (A*) oxidation of NH3     (B) Reduction of NH3  
 (C) Hydrogenation of NH3    (D) Hydrolysis of NH3  

 vkLVokWYM izØe }kjk ukbfVªd vEy ds vkS|ksfxd fuekZ.k esa gksrk gS&  

 (A*) NH3 dk vkWDlhdj.k     (B) NH3 dk vip;u  

 (C) NH3 gkbMªkstuhdj.k     (D) NH3 tyvi?kVu  

 
F-3. Which of the following is the most powerful oxidising agent :  

 fuEu esa ls dkSulk lokZf/kd 'kkfDr'kkyh vkWDlhdkjd gS% 

 (A*) H2SO4   (B) HPO3   (C) H3BO3   (D) H3PO4  
F-4. When P4O10 is dissolved in water, the acid formed finally is :  

 tc P4O10 dks ty esa foy; fd;k tkrk gS] rc cuus okyk vEy gS % 

 (A) H3PO2  (B*) H3PO4  (C) H3PO3  (D) H4P2O7  

Sol. P4O10 + 6H2O  4H3PO4  
 
F-5. Which of the following reactions depict the oxidising behaviour of H2SO4 ? 

 fuEu esa ls dkSulh vfHkfØ;k H2SO4 ds vkWDlhdj.k O;ogkj dks crkrh gSa \  

 (A) 2PCl5 + H2SO4  2POCl3 + 2HCl + SO2Cl2  

 (B) 2NaOH + H2SO4  Na2SO4 + 2H2O 

 (C) NaCl + H2SO4   NaHSO4  + HCl   

 (D*) 2H + H2SO4   2 + SO2 + 2H2O 
Sol.   –1         +6              0      +4 

 2H + H2SO4   2 + SO2 + 2H2O 
 Thus H2SO4 oxidises HI to I2. 

gy %   –1         +6              0      +4 

 2H + H2SO4   2 + SO2 + 2H2O 

 bl çdkj H2SO4,  HI dks I2 esa vkDlhd`r djrk gSaA  

 
Section (G) : Halides and Oxyhalides  

[k.M (G) : gSykbM rFkk vkWDlhgSykbM 
G-1. The order of stability of halides of sulphur with different halogens is : 

 fofHké gSykstu ds lkFk lYQj ds gSykbMksa ds LFkkf;Ro dk lgh Øe gS\ 

 (A) I– > Br– > Cl– > F– (B*) F– > Cl– > Br– > I– (C) Br– > Cl– > I– > F– (D) F– > Cl– > I– > Br–  
 
G-2. Ammonia reacts with excess of chlorine to form :  
 (A) N2 and NH4Cl  (B*) NCl3 and HCl  (C) NH4Cl and NCl3  (D) N2 and HCl  

 veksfu;k] Dyksjhu ds vkf/kD; ds lkFk fØ;k djds cukrk gSA 

 (A) N2 o NH4Cl   (B*) NCl3 o HCl   (C) NH4Cl o NCl3   (D) N2 o HCl  
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G-3. A yellow coloured crystalline substance gave a colourless gas X on reaction with flourine, which is 
thermally stable and has octahedral geometry. X can be.  

 ,d ihys jax dk fØLVyh; inkFkZ ¶yksjhu ds lkFk vfHkfØ;k ij jaxghu xSls X nsrk gS tks rkih; :i ls LFkk;h o 

v"V Qydh; T;kferh; j[krs gSA X gks ldrk gS&  

 (A) SF4   (B*) SF6  (C) SF2   (D) S2F6  
 
G-4. PCl3 reacts with water to form :  
 (A) PH3   (B*) H3PO3 and HCl  (C) POCl3   (D) H3PO4  

 PCl3 ty ds lkFk fØ;k djds cukrk gS& 

 (A) PH3   (B*) H3PO3 o HCl  (C) POCl3   (D) H3PO4  

 
G-5. The final product obtained on hydrolysis of PCl5 is : 

 PCl5 ds ty vi?kVu ij izkIr vfUre mRikn gS :  

 (A*) H3PO4  (B) H3PO3  (C) POCl3  (D) PH3  
 
G-6. Which of the following phosphorus halide is the best reducing agent? 

 fuEu esa ls dkSulk QkLQksjl gSykbM vPNk vipk;d gS \ 

 (A) PCl3   (B) PF3    (C) PBr3   (D*) P3  

Ans. P3 is a strongest reducing agent among the phosphorus trihalides. 

 lHkh QkLQksjl VªkbZ gSykbM esa ls P3 izcyre vipk;d gSA  

 
Section (H) : Miscellaneous Compounds 

[k.M (H) : fofo/k ;kSfxd 
H-1. When sulphur is boiled with Na2SO3 solution, the compound formed is : 
 (A) sodium sulphide (B) sodium sulphate (C) sodium persulphate (D*) sodium thiosulphate 

 tc Na2SO3 foy;u ds lkFk lYQj dks mckyk tkrk gS rks cuus okyk ;kSfxd fuEu gSa & 

 (A) lksfM;e lYQkbM (B) lksfM;e lYQsV (C) lksfM;e ijlYQsV (D*) lksfM;e Fkk;kslYQsV 

Sol. Na2SO3 + S 
Alkaline solution

Boil
  Na2S2O3  

 Na2SO3 + S {kkjh; foy;u

mckyu s ij
Na2S2O3  


H-2. Na2S2O3 is prepared by :  
 (A) reacting H2S2O3 with NaOH.   (B) reacting Na2SO4 with S in alkaline medium. 
 (C*) heating NaOH and S.   (D) reducing Na2SO4 with S in acidic medium. 

 Na2S2O3 fuEu }kjk cuk;k tkrk gSa % 

 (A) NaOH ds lkFk H2S2O3 dh fØ;k }kjkA (B) {kkjh; ek/;e esa S ds lkFk Na2SO4 dh fØ;k }kjkA 

 (C*) NaOH rFkk S dks xeZ djA (D) vEyh; ek/;e esa S ds lkFk Na2SO4 dk vip;uA 

Sol. 6NaOH(aq) + 4S(s)   Na2S2O3(aq) + 4Na2S(aq) + 3H2O().  
 

H-3. The products of the chemical reaction between Na2S2O3, Cl2 and H2O are :   

 Na2S2O3, Cl2 rFkk H2O ds e/; jklk;fud vfHkfØ;k dk mRikn fuEu gS %     

 (A) HCl + Na2S (B*) HCl + NaHSO4 (C) HCl + Na2SO3 (D) NaHClO3 + H2O  

Sol. Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8HCl 
 
H-4. The term 'thio' is used in the names of all of the following compounds except :  

 ^Fkk;ks* in dk mi;ksx fuEu esa ls fdl ;kSfxd ds vfrfjDr lHkh ds fy, gksrk gS %  

 (A) Na2S2O3  (B) Na2S2O6  (C) NaSCN  (D*) Na2SO3 
Sol. It is sodium sulphite containing sulphite, SO3

2–. 

gy % ;g lksfM;e lYQkbV gS D;ksafd blesa lYQkbV SO3
2– gksrk gSA  
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H-5. Which of the following gives H2O2 on hydrolysis ?      

 fuEu esa ls dkSu ty vi?kVu ij H2O2 nsrk gS \       

 (A) H2S2O3  (B*) H2SO5  (C) H2S2O7  (D) H2S4O6 

Sol. H2SO5 + H2O  H2O2 + H2SO4 .  
 

H-6. Which of the following is not formed in the below reaction :  

 uhps nh xbZ vfHkfØ;k easa fuEu esa ls dkSulk mRikn fufeZr ugha gksxkA 

 O3 + KI + D2O        
 (A*) KOH  (B) O2   (C) I2   (D) KOD  

Sol. O3 + KI + D2O  KOD + O2 + I2  

 

PART - III : MATCH THE COLUMN 

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

1. Match the reactions listed in column-I with characteristic(s) / type of reactions listed in column-II.  

 Column–I  Column–II 
(A) PCl5 

Moist

Air
  (p) Hydrolysis 

(B) P4 + NaOH (conc.) + H2O  Warm  (q) At least one of the products has tetrahedral 
hybridisation 

(C) H3PO3
200ºC  (r) Disproportionation 

(D) P4O6 + H2O
200ºC  (s) At least one of the products has p–d bonding.   

 LrEHk-I esa nh xbZ vfHkfØ;kvks dk LrEHk-II esa lwphc) dh xbZ vfHkfØ;kvksa ds çdkj@vfHky{k.k ds lkFk lgh feyku 

dhft,A 

 LrEHk–I  LrEHk–II 
(A) 

PCl5 
vknZzµ ok; q

 
(p) ty vi?kVu~ 

(B) 
P4 + NaOH (lkUnz) + H2O  xeZ  

(q) de ls de ,d mRikn prq"Qydh; ladfjr gSA 

(C) H3PO3
200ºC  (r) fo"kekuqikrhdj.k 

(D) P4O6 + H2O
200ºC  (s) de ls de ,d mRikn p–d cU/k j[krk gSA 

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

Sol. (A)  PCl5 + H2O   Hydrolysis tyvi?kVu  POCl3 + 2 HCl  

                sp3               
 

  POCl3  + 3 H2O  H3PO4 + 3 HCl ; 

OH
|

OH—P—HO
||
O

dp 

 

        sp3  

 

 (B) P4 + 3  NaOH + 3 H2O 
2CO

  3 PH3  + 3 NaH2PO2 or H2PO2
– 

      sp3 sp3   

  

H
|

O—P—H

||
O

–

dp 
 ; Disproportionation reaction (fo"kekuqikrhdj.k vfHkfØ;k)   

 (C) Disproportionation reaction  fo"kekuqikrhdj.k vfHkfØ;k  

  4 H3PO3 
  3 H3PO4 + PH3  (Alkaline hydrolysis) ¼{kkjh; tyvi?kV~u½ 

 (D) P4O6 + 6 H2O (Hot) ¼xeZ½ 
Hydrolysis




tyvi?kVu
 3 H3PO4 + PH3   
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  P4O6 + 6 H2O  4 H3PO3 

  4 H3PO3 
  3 H3PO4 + PH3  

 
2. Match the oxy-acids of phosphorus listed in column-I with type of bond(s) listed in column-II.  

 Column-I  Column-II 

 (Oxy acids of phosphoros)  (Characteristic bonds) 

(A) H4P2O7 (p) P—P bond (s) 

(B) H4P2O5 (q) P—O—P bond (s) 

(C) H3P3O9 (r) P—H bond (s) 

(D) (HPO3)n (cyclic) (s) Three or four P—OH bonds 

 LrEHk-I esa fn;s x;s QkLQksjl ds vkWDlh vEyksa dks LrEHk-II esa fn;s x;s ca/kksa ds çdkj ls lqesfyr dhft,A  

 LrEHk-I  LrEHk-II 

 (QkWLQksjl ds vkWDlhvEy)  (vfHkyk{kf.kd cU/k) 

(A) H4P2O7 (p) P—P cU/k (s) 

(B) H4P2O5 (q) P—O—P cU/k(s) 

(C) H3P3O9 (r) P—H cU/k (s) 

(D) (HPO3)n (pfØ;) (s) rhu vFkok pkj P—OH cU/k 

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

Sol. (A) H4P2O7     

     One P—O—P bond and four P—OH bonds 

 (B) H4P2O5     

     Two P—H bond and one P—O—P bond 

 (C) (HPO3)3 (cyclic)    

gy. (A) H4P2O7     

     ,d P—O—P cU/k rFkk pkj P—OH cU/k 

 (B) H4P2O5     

     nks P—H cU/k rFkk ,d P—O—P cU/k 

 (C) (HPO3)3 (pfØ;)   
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 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. In case of nitrogen, NCl3 is possible but not NCl5 while in case of phosphorous, PCl3 as well as PCl5 are 

possible. It is due to           
 (A*) Availability of vacant d-orbital in P but not in N  
 (B) Lower electronegativity of P than N  
 (C) Lower tendency of H bond formation in P than N  
 (D) Occurrence of P in solid while N in gaseous state at room temperature.  

 N dh fLFkfr esa NCl3 lEHko gS ysfdu NCl5 ugha cukrk gS] tcfd QkLQksjl dh fLFkfr esa PCl3 o PCl5 nksuksa lEHko gS 

bldk dkj.k gS :            

 (A*) P esa fjDr d-d{kdksas dh miyC/krk jgrh gS ysfdu N easa ughaA  

 (B) P dh fo|qr_.krk N dh rqyuk esas de gksrh gSA   

 (C)  P eas gkbMªkstu cU/k fuekZ.k dh izo`fÙk N dh rqyuk esa de gksrh gSA  

 (D) dejs ds rki ij P Bksl voLFkk esa tcfd N xSlh; voLFkk easa jgrk gSA  

 
2. The P-P-P bond angle in white phosphorus is close to :  

 lQsn QkLQksjl esa P-P-P cU/k dks.k yxHkx gksrk gS % 

 (A) 120º  (B) 109º28’   (C) 90º   (D*) 60º  

Sol.   

 

3. Red phosphorus can be prepared from white phosphorus by :  
 (A) adding red colour to white phosphorus  
 (B) heating white phosphorus to red heat  
 (C*) heating white phosphorus in inert atmosphere to 250ºC or at low temperature in the presence of 

sun light.  
 (D) heating white phosphorus at high pressure and 473 k temperature.   

 lQsn QkWLQksjl ls yky QkWLQksjl dks cuk;k tkrk gSa % 

 (A) lQsn QkWLQksjl esa yky jax dks MkydjA  

 (B) lQsn QkWLQksjl dks jDr rIr xeZ djus ijA  

 (C*) vfØ; ok;qe.My esa yxHkx 250ºC ij vFkok lw;Z ds izdk'k dh mifLFkfr esa fuEu rki ij lQsn QkLQksjl dks 

xeZ djus ijA  

 (D) mPPk nkc rFkk 473 k rki ij lQsn QkWLQksjl dks xeZ djus ij   

Sol. P4 
250ºC or

low tempt. /sun light
Red phosphorus.    

gy- P4 
250ºC

/

;k

de rki lw;Z dk çdk'k
 ¼yky QkWLQksjl½  
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4. As Rhombic sulphur is heated in a test tube :  

 Process Temperature  

(a) Viscosity increases T1 

(b) Viscosity decreases T2 

(c) Paramagnetic molecules T3 

(d) Breakage of S8 rings T4 

 (Diradical formation in molten phase)  

 Correct order of temperature is : 
 (A) T1 < T3 < T4 < T2 (B) T2 < T4 < T3 < T1 (C*) T4 < T1 < T2 < T3 (D) T3 < T4 < T1 < T2 

 jksfEcd lYQj dks ij[kuyh esa xeZ fd;k tkrk gS : 

 izØe rkieku 

(a) ';kurk c<rh gS T1  

(b) ';kurk ?kVrh gS T2  

(c) vuqpqEcdh; v.kq  T3  

(d) S8 oy; dk VqVuk T4 

 (xfyr izkoLFkk esa f}ewyd dk fuekZ.k)   

 

 rkieku dk lgh Øe gS :  

 (A) T1 < T3 < T4 < T2 (B) T2 < T4 < T3 < T1 (C*) T4 < T1 < T2 < T3 (D) T3 < T4 < T1 < T2  
Sol. When sulphur is heated, firstly S8 rings break, diradicals are formed, polymerisation takes place. On 

further 

T viscosity increase and then viscosity decrease at very high temperature (~ 600ºC) rings are formed 
and in vapour phase S2 (paramagnetic) molecules are present. 

 tc QkLQksjl dks xeZ fd;k tkrk gS rks igys S8 oy; VwVrh gS] f}ewyd curs gS] cgqyhdj.k gksrk gSA iquZ rkieku 

c<kus ij ';kurk c<rh gS rFkk vfr mPp rki (~ 600ºC) ij oy; fuekZ.k ds dkj.k ';kurk ?kVrh gS rFkk ok"i 

izkoLFkk esa S2 (vuqpqEcdh;) v.kq ds :i esa jgrk gSA  
 

5. Dinitrogen gas is evolved when sodium nitrite is heated below  500ºC :  
 (A) alone    (B*) with ammonium chloride  
 (C) with sodium chloride   (D) with potassium nitrate  

 lksfM;e ukbZVªkbV dks fdlds lkFk 500ºC ds uhps xeZ djus ij MkbZukbVªkstu xSl eqDr gksrh gS %  

 (A) vdsys    (B*) veksfu;e DyksjkbM ds lkFk  

 (C) lksfM;e DyksjkbM ds lkFk   (D) iksVSf'k;e ukbVªsV ds lkFk  

Sol. NaNO2 + NH4Cl  NaCl + N2 + 2H2O  
 

6. Which statement is not correct for nitrogen ?  
 (A) It is obtained by heating (NH4)2Cr2O7  (B) It does not readily react with O2 
 (C) It is a typical non-metal   (D*) d-orbitals are available for bonding 

 ukbVªkstu ds fy, dkSulk dFku lgh ugha gS \  

 (A) ;g (NH4)2Cr2O7 ds xeZ djus ij izkIr gksrk gSA (B) ;g O2 ds lkFk rqjUr fØ;k ugha djrk gSA  

 (C) ;g ,d izk:fid v/kkrq gSA    (D*) d-d{kd cU/k fuekZ.k ds fy, miyC/k jgrs gSaA  

Sol. It is 2nd period element which does not contain d-orbitals.  

gy- ;g f}rh; vkorZ dk rRo gS] ftlesa d-d{kd ugha gksrs gSaA  
 

7. Nitrolim is obtained by passing nitrogen over : 
 (A) heated mixture of Al2O3 and carbon  (B) oleum 
 (C) calcium carbide    (D*) heated calcium carbide 

 fuEu esa ls fdlesa ukbVªkstu izokfgr dj ukbVªksfye izkIr fd;k tkrk gSa % 

 (A) Al2O3 rFkk dkcZu ds xeZ feJ.k esa   (B) vkWfy;e  

 (C) dSfY'k;e dkckZbM esa    (D*) xeZ dSfYl;e dkckZbM  

Sol. CaC2 + N2 
  CaCN2 + C  

    nitrolim (ukbVªksfye)  
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8. Which of the following have Hºf <  0 : 
 (A) Ozone  (B) O (g)  (C*) P (red)  (D) S8 (monoclinic)  
 fuEu eas ls dkSu Hºf <  0  j[krk gS : 

 (A) vkstksu   (B) O (g)  (C*) P (yky)  (D) S8 (,durk{k)  

Sol. Hºf  = 0 for White phosphorous 

 lQsn QkLQksjl ds fy, Hºf = 0.  
 
9. CS2 can separate a mixture of :   
 (A) P4 and S8 (rhombic)    (B) P4 and S8 (monoclinic) 
 (C) S8 (rhombic) and S8 (monoclinic)  (D*) S8 (rhombic) and S (plastic)  

 CS2 fuEu feJ.k dks i`Fkd dj ldrk gS : 

 (A) P4 o S8 (jksfEcd)    (B) P4 o S8 (,durk{k) 

 (C) S8 (jksfEcd) o S8 (,durk{k)   (D*) S8 (jksfEcd) o S (IykfLVd)   

 
10. Which of the following reactions does not liberate oxygen ? 

 (A) O3 + KI + H2O     (B) H2O2 + Cl2  

 (C) KO2 (s) + CO2 (g)    (D*) None 

 fuEu esa ls fdl vfHkfØ;k esa vkWDlhtu eqDr ugha gksrh gS \  

 (A) O3 + KI + H2O     (B) H2O2 + Cl2  

 (C) KO2 (s) + CO2 (g)    (D*) buesa ls dksbZ ughaA  

Sol. (A) O3 + 2KI + H2O  I2 + 2KOH + O2  

 (B) H2O2 + Cl2  2Cl– + 2H+ + O2  

 (C) 4KO2 (s) + 2CO2 (g)  2K2CO3 (s) + 3O2 (g)  
 
11. The gas respectively absorbed by alkaline pyrogallol and oil of cinnamon is  : 

 {kkjh; ik;jsxSyksy rFkk nkyphuh dk rsy ¼oil of cinnamon½ }kjk vo'kksf"kr dh xbZ xSlsa Øe'k% gSa % 

 (A*)  O2, O3  (B) SO2, O2   (C) O3, CH4   (D) N2O, O3  
Sol. Oxygen is soluble in alkaline pyrogallol and ozone dissolves in oil of cinnamon. 

gy- vkWDlhtu {kkjh; ik;jsxSyksy esa foys; gksrh gSa rFkk vkstksu nkyphuh dk rsy ¼oil of cinnamon½ esa foys; gksrh gSaA  
 

12. Alkaline K is oxidised by ozone to : 
 (A) potassium iodate    (B) potassium periodate 
 (C*) both (A) and (B)    (D) None of these  

 {kkjh; K  vkstksu }kjk fdlesa vkWDlhd`r gksrk gS \ 

 (A) iksVSf'k;e vk;ksMsV (B) iksVSf'k;e ijvk;ksMsV (C*) (A) rFkk (B) nksuksa (D) buesa ls dksbZ ugha 

Sol. Alkaline K is oxidised to potassium iodate & periodate.  

 {kkjh; K vkWDlhd`r gksdj iksVSf'k;e vk;ksMsV o ijvk;ksMsV nsrk gSA  

  K + 3O3  KO3 + 3O2  ; K + 4O3  KO4 + 4O2  
 

13. NH3 can't be obtained by : 
 (A*) heating of NH4NO3 or NH4NO2  (B) heating of NH4Cl or (NH4)2 CO3 
 (C) heating of NH4NO3 with NaOH  (D) reaction of AIN or Mg3N2 or CaCN2 with H2O 

 fuEu esa ls fdlds }kjk NH3 izkIr ugha dh tk ldrh % 

 (A*) NH4NO3 vFkok NH4NO2 dks xeZ djus ij (B) NH4Cl vFkok (NH4)2 CO3 dks xeZ djus ij 

 (C) NH4NO3 dks NaOH ds lkFk xeZ djus ij   

 (D) AIN vFkok Mg3N2 vFkok CaCN2 dh vfHkfØ;k H2O ds lkFk djkus ij 

Sol. NH4NO3 and NH4NO2 both contain oxidising anions and thus gives N2O or N2 not ammonia. 

 NH4NO3 
  N2O + 2H2O ; NH4NO2 

  N2 + H2O  

gy- NH4NO3 vkSj NH4NO2 nksuksa vkWDlhdkjh _.kk;u j[krs gSa] vkSj bl çdkj N2O ;k N2 nsrs gS] u fd veksfu;kA 

 NH4NO3 
  N2O + 2H2O ; NH4NO2 

  N2 + H2O  
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14. When H2S is passed through nitric acid or acidified KMnO4 solution, the product first formed is : 
 (A) H2SO4   (B*) colloidal sulphur (C) SO2   (D) plastic sulphur 

 tc H2S dks ukbfVªd vEy ;k vEyh;d`r KMnO4 foy;u esa ls izokfgr fd;k tkrk gS] rks lcls igys mRikn cukrk 

gS&  

 (A) H2SO4   (B*) dksykbMy lYQj (C) SO2   (D) IykfLVd lYQj  

Sol. H2S acts as strong reducing agent with nitric acid and acidified KMnO4.  

 2HNO3 + H2S  2H2O + NO2 + S.  

gy- H2S vEyhd`r KMnO4  vkSj HNO3 ds lkFk çcy vipk;d dh rjg dk;Z djrk gSaA 

 2HNO3 + H2S  2H2O + NO2 + S.  
 

15. Ammonia and red hot CuO react to produce :  

 veksfu;k rFkk jDr rIr CuO fØ;k dj cukrs gSaA  

 (A) Cu2O, N2, H2 (B*) Cu, H2O, N2 (C) Cu(OH)2, N2  (D) [Cu(NH3)4](OH)2 

Sol. 2NH3 + 3CuO  3Cu + 3H2O + N2  
 
16. Phosphine is not obtained by the reaction : 
 (A) White P is heated with NaOH 
 (B*) Red P is heated with NaOH  
 (C) Ca3P2 reacts with water 
 (D) Phosphorus trioxide is boiled with water under pressure. 

 QkLQhu dks fuEu esa ls fdl fd vfHkfØ;k }kjk ugh cuk;k tk ldrk gS : 

 (A) lQsn P dks NaOH ds lkFk xeZ djdsA  

 (B*) yky  P dks NaOH ds lkFk xeZ djdsA 

 (C) Ca3P2 dh ty ds lkFk fØ;k djdsA 

 (D) QkLQksjl VªkbZ vkWDlkbM dks nkc ds vUrZxr ty ds lkFk xeZ djdsA  

Sol. Red P does not react with NaOH.  

 yky P , NaOH ds lkFk fØ;k ugh djrk gSA  
 

17. When ammonia is oxidsed by oxygen in the presence of platinum at 500ºC, the gas obtained is :  

 tc 500ºC ij IySfVue dh mifLFkfr esa vkWDlhtu }kjk veksfu;k dks vkWDlhd`r fd;k tkrk gSa] rks fuEu xSl izkIr 

gksrh gSa% 

 (A) N2O   (B*) NO   (C) NO2   (D) N2O5  

Sol. 4NH3 + 5O2 
Pt

800ºC
  4NO + 6H2O (Ostwald's process of mfg. HNO3).  

gy- 4NH3 + 5O2 
Pt

800ºC
  4NO + 6H2O ¼HNO3 fuekZ.k dh vkWLVokYM çfØ;k½A  

 

18. Substances burn more readily in N2O than in air because N2O : 
 (A) is reactive at high temperature. 
 (B) dissociates to give more nitrogen than in air. 
 (C) the activation energy is increased on increasing temperature. 
 (D*) dissociates more readily than O2. 

 ok;q dh rqyuk esa inkFkZ N2O esa vf/kd rsth ls tyrk gS] D;ksafd N2O : 

 (A) mPp rki ij fØ;k'khy gSA 

 (B) fo;ksftr gksdj ok;q dh rqyuk esa vf/kd ukbVªkstu nsrk gSA 

 (C) rki c<+kus ij lfØ;.k ÅtkZ c<+rh gSA  

 (D*) O2 dh rqyuk esa vf/kd rsth ls fo;ksftr gksrk gSA  

Sol. 2N2O 
  2N2 + O2  

 

19. Which of the following is a mixed acid anhydride ?  

 fuEu esa ls dkSulk fefJr vEy ,ugkbMªkbM gS \  

 (A) NO   (B*) NO2  (C) N2O5  (D) N2O 

Sol. 2NO2 + H2O  HNO2 + HNO3  
 

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


p-block elements (N & O Family) 
 

 

 

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 PNO- 23 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

20. When an article is bleached by SO2 it loses its colour. The colour can be restored by : 
 (A*) exposure to air (B) heating  (C) dilution  (D) none of these  

 tc fdlh oLrq dks SO2 }kjk fojaftr fd;k tkrk gS rks bldk jax foyqIr gks tkrk gSA vr% bl jax dks fdl çdkj 

iqu% çkIr fd;k tk ldrk gS % 

 (A*) ok;q esa [kqyk j[kus ij    (B) xeZ djus ij  

 (C) ruq djus ij      (D) buesa ls dksbZ ugha  

Sol. SO2 + 2H2O  H2SO4 + 2H 

 coloured matter  colourless matter.  

gy- SO2 + 2H2O  H2SO4 + 2H 

 jaxhu inkFkZ   jaxghu inkFkZA  

 

21. The true statement for the acids of phosphorus H3PO2, H3PO3 and H3PO4 is. 
 (A) H3PO3 on heating does not disproportionate 
 (B) all of them are reducing in nature   
 (C) all of them are tribasic acids 
 (D*) H3PO2 is obtained by alkaline hydrolysis of P4 (white) 

 QkLQksjl ds vEy H3PO2, H3PO3 vkSj H3PO4 ds fy;s dkSulk dFku lgh gSA  

 (A) H3PO3 dks xeZ djus ij ;s fo"kekuqikrhdj.k ugha gksrk gSA 

 (B) bu lHkh dh izd`fr vipk;d gksrh gSA  

 (C) ;s lHkh f=k{kkjh; vEy gSA  

 (D*) P4 ¼lQsn½ ds {kkjh; tyvi?kV~u }kjk H3PO2 çkIr gksrk gSaA 

Sol. P4 + 3OH– + 3H2O PH3 + 3H2PO2
– 

 

 
22. Which of the following does not have S–S linkage but has O—O linkage ? 

 fuEu esa dkSu S–S ca/ku ugha j[krk gSa] ysfdu O—O ca/ku j[krk gSa \ 

 (A*) S2O8
2–   (B) S2O6

2–   (C) S2O5
2–   (D) S2O3

2–  

Sol.  

O

HO—S—O— O — S—OH

O

O O

 

 

23. The true statement for the acids of phosphorus H3PO2, H3PO3 and H3PO4 is :  
 (A*) the order of their reducing strength is H3PO2 > H3PO3 > H3PO4. 
 (B) the hybridisation of phosphorus is sp2 in all these. 
 (C) The acidic strength order is H3PO2 > H3PO3 > H3PO4. 
 (D) all of these.  

 QkWLQksjl ds vEy H3PO2, H3PO3 rFkk H3PO4 ds fy, lR; dFku gS \  

 (A*) budh vipk;d lkeF;Zrk dk Øe H3PO2 > H3PO3 > H3PO4 gSA  

 (B) lHkh esa QkWLQksjl dk ladj.k sp2 gSA  

 (C) vEyh; lkeF;Z Øe gS H3PO2 > H3PO3 > H3PO4  

 (D) mijksDr lHkhA  

Sol.      
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24. Hydrolysis of one mole of peroxydisulphuric acid produces  
 (A) two moles of sulphuric acid 
 (B) two moles of peroxymonosulphuric acid. 
 (C*) one mole of sulphuric acid and one mole of peroxy monosulphuric acid. 
 (D) one mole of sulphuric acid, one mole of hydrogen peroxide. 

 ij&vkWDlhMkbZlY¶;wfjd vEy ds ,d eksy dk ty vi?kVu djkus ij curk gSA 

 (A) nks eksy lY¶;wfjd vEy  

 (B) nks eksy ij&vkWDlheksukslY¶;wfjd vEy 

 (C*) ,d eksy lY¶;wfjd vEy o ,d eksy ijvkWDlheksukslY¶;wfjd vEy  

 (D) ,d H2SO4 o ,d eksy H2O2  

Sol. H2S2O8 + H2O  H2SO4 + H2SO5.  

 
25. The reaction of SO2 with PCl5 yield two oxohalides A and B. ‘A’ can also be prepared industrially by 

reaction of SO3 and SCl2. Which of the following about A and B is incorrect ? 
 (A) The structure of B is tetrahedral 
 (B) The structure of A is trigonal pyramidal 
 (C) A reacts vigorously with water and is particularly useful for drying or dehydrating readily 

hydrolysable inorganic halides 
 (D*) A and B contain their respective central atoms in their highest oxidation states. 
 

 SO2 dh PCl5  ds lkFk vfHkfØ;k ij nks vkWDlksgsykbM A o B dh yfC/k izkIr gksrh gSA ‘A’  dks vks|ksfxd :i ls SO3 

o SCl2. dh vfHkfØ;k }kjk Hkh cuk;k tk ldrk gSA fuEu esas ls dkSulk A o B ds fy;s xyr gS ?  

 (A) B dh lajpuk prq"Qydh; gksrh gSA  

 (B)  A dh lajpuk f=kdks.kh; fijkfefM; gksrh gSA  

 (C) A ty ds lkFk rhozrk ls fØ;k djrk gS rFkk ;g 'kq"d ;k futyhÑr djus ds fy, fo'ks"k :i ls mi;ksxh gksrk 

gS] ;g rsth ls vdkcZfud gSykbMks dks ty vi?kVu djus ;ksX; gksrk gSA  

 (D*) ;kSfxd A o B esas Øe'k% dsUnzh; ijek.kq mudh mPpre vkWDlhdj.k esa jgrs gSA  

Sol. SO2  +  PCl5  SOCl2 + POCl3  
         (A)        (B)   

 SO3 + SCl2  SOCl2 + SO2  
          (A) 

  sp3 hybridization, terahedral ladj.k] prq"Qydh;  

 sp3 hybridization, pyranidal (trigonal) ladj.k rFkk fijkfeMh; ¼f=kdks.kh;½  

 6SOCl2 + MgCl2.6H2O  MgCl2 + 6SO2 + I2HCl  

 SOCl2  O.N. of S = + 4 (not highest) (mPpre ugha)  

 POCl3  O.N. of P = + 5 (highest) (mPpre)  
 

26. Which of the following cannot dissociate as PX5  PX3 + X2   

 fuEu essa ls dkSulk ;kSfxd  PX5  PX3 + X2  dh rjg fo;ksftr ugha gksrk gSA 

 (A*) PF5  (B) PCl5   (C) PBr5  (D) PI5  

 

27. The aqueous solution of hydrogen peroxide : 
 (A) converts blue litmus pink   (B*) converts blue litumus white 
 (C) converts red litumus blue   (D) None of these 

 gkbMªkstu ijkWDlkbM dk tyh; foy;u % 

 (A) uhys fyVel dks xqykch esa cny nsrk gS  (B*) uhys fyVel dks 'osr esa cny nsrk gS 

 (C) yky fyVel dks uhys esa cny nsrk gS  (D) buesa ls dksbZ ugha 
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Sol. H2O2 acts as bleaching agent. 

gy- H2O2 fojatddkjh dh rjg dk;Z djrk gSaA  
 

28. Consider the following compounds : 
 (1) sulphur dioxide  (2) hydrogen peroxide  (3) ozone    
 Among these compounds, those which can act as bleaching agents would include :  
 (A) 1 and 3    (B) 2 and 3   (C) 1 and 2   (D*) 1, 2 and 3   

 fuEu ;kSfxdksa dk voyksdu dhft, %  

 (1) lYQj MkbvkWDlkbM (2) gkbMªkstu ijkWDlkbM (3) vkstksu   

 buesa ls dkSuls ;kSfxd fojatd pw.kZ (Bleaching powder) dh rjg dk;Z djrs gaSA  

 (A) 1 vkSj 3    (B) 2 vkSj 3   (C) 1 vkSj 2   (D*) 1, 2 vkSj 3.  

Sol. All three compounds act as bleaching agents ; SO2 through reduction process whereas H2O2 and O3 
through oxidation process.  

gy- mijksDr rhuksa ;kSfxd fojatddkjh ds :i esa dk;Z djrs gaS ( SO2 vip;u çfØ;k }kjk rFkk H2O2 o O3 vkWDlhdkjd 

çfØ;k }kjk dk;Z djrs gaSA  
 

29. Bleaching of a fabric cloth is done using A and excess of chlorine is removed using B. A and B are :  

 A dk mi;ksx dj ,d diM+s dks fojaftr djrs gS] rFkk Dyksjhu ds vkf/kD; dks B ds mi;ksx }kjk i`Fkd fd;k tkrk 

gS] A vkSj B Øe'k% gS %   

 (A) CaOCl2 , Na2SO3 (B) Na2S2O3 , CaOCl2 (C) CaCl2 , Na2S2O3 (D*) CaOCl2 , Na2S2O3 

Sol. CaOCl2 acts as bleaching agent while Na2S2O3 acts as antichlor according to the following reaction. 

  CaOCl2 + H2O  Ca(OH)2 + Cl2 . 

  Na2S2O3 + 4Cl2 + 5H2O 2NaHSO4 + 8HCl. 

gy- fuEu vfHkfØ;k ds vuqlkj] CaOCl2 fojatd vfHkdeZd dh rjg dk;Z djrk gS tcfd Na2S2O3 Dyksfju i`Fkd djus 

dk dk;Z djrk gSA 

  CaOCl2 + H2O  Ca(OH)2 + Cl2 .  

  Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8HCl.  
 
30. Aqueous hypo solution on reaction with aqueous AgNO3 gives : 
 (A) yellow precipitate changing to black  (B*) white precipitate changing to black 
 (C) orange precipitate to blue   (D) no precipitate  

 gkbiks dk tyh; foy;u] tyh; AgNO3 ds lkFk fØ;k djus ij nsrk gS % 

 (A) ihys vo{ksi dks dkyk dj nsrk gSA  (B*) lQsn vo{ksi dks dkyk dj nsrk gSA  

 (C) ukjaxh vo{ksi dks uhyk dj nsrk gSA  (D) dksbZ vo{ksi ughaA  

Sol. S2O3
2– + 2Ag+  Ag2S2O3  (white) ; Ag2S2O3 + H2O  Ag2S  (black) + H2SO4  

 This hydrolytic decomposition can be accelerated by warming.  
 If hypo is in excess, then soluble complex is formed.  

 2S2O3
2– + Ag+  [Ag(S2O3)2]3– (soluble complex) or [Ag(S2O3)3]5– 

 

gy. S2O3
2– + 2Ag+  Ag2S2O3  (lQsn) ; Ag2S2O3 + H2O  Ag2S  (dkyk) + H2SO4  

 bl tyvi?kVuh; fo?kVu dks xeZ djus ij de fd;k tk ldrk gSA  

 ;fn gkbiks vkf/kD; esa mifLFkr gksrk gSa] rks ,d foys;h ladqy curk gSA  

 2S2O3
2– + Ag+  [Ag(S2O3)2]3– (foys;h ladqy) ;k [Ag(S2O3)3]5– 

 

 

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. What is the sum of highest and lowest oxidation states for oxygen family. 

 vkWDlhtu ifjokj ds fy, mPpre o U;wure vkWDlhdj.k voLFkkvksa dk ;ksx gS %  

Ans. 4  
Sol. Highest oxidation state = +6  
 Lowest oxidation state = –2 
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Sol. mPpre vkWDlhdj.k voLFkk = +6  

 U;wure vkWDlhdj.k vkoLFkk = –2  

 
2. How many of the following is correct order of specified property.  
 

(a) N > P > As > Sb > Bi (First ionisation enthalpy) 

(b) N > P > As > Sb (Electronegativity) 

(c) N–N < P–P < As–As (Single bond length) 

(d) As3+ > Sb3+ > Bi3+ (Stability of +3 oxidation state) 

(e) White > Red > Black (Reactivity of allotropes of phosphorus) 

(f) H3PO2 < H3PO3 < H3PO4 (Proticity of acids) 

(g) H3PO2 < H3PO3 < H3PO4 (Reducing power of acids) 

 fuEu esa ls fdrus fodYi esa fof'k"V xq.kksa dk lgh Øe gS % 

 

(a) N > P > As > Sb > Bi (izFku vk;uu ,UFkSYih) 

(b) N > P > As > Sb (oS|qr _.krk) 

(c) N–N < P–P < As–As (,dy cU/k yEckbZ) 

(d) As3+ > Sb3+ > Bi3+ (+3 vkWDlhdj.k voLFkk dk LFkkf;Ro) 

(e) lQsn > yky > dkyk (QkWLQksjl ds vij:iksa  dh fØ;k'khyrk) 

(f) H3PO2 < H3PO3 < H3PO4 (vEyksa dh {kkjdrk) 

(g) H3PO2 < H3PO3 < H3PO4 (vEyksa dh vip;u {kerk) 

Ans. 5 (a, b, c, e, f)   
Sol. (a, b, c, e, f) are correct.  

 (a, b, c, e, f) lgh gSA 

 
3. How many of the following properties increase down the group for nitrogen family.  
 (a) Atomic size   (b) Acidic character of oxides  (c) Boiling point of hydrides 

 (d) Reducing power of hydrides (e) Extent of p-p overlap.  (f) Metallic character. 
 (g) Basic character of hydrides 

 ukbVªkstu ifjokj ds fy, fuEu esa ls fdrus xq.k/keZ oxZ esa uhps tkus ij c<rh gSA 

 (a) ijek.oh; vkdkj   (b) vkWDlkbM dh vEyh; vfHky{k.k  (c) gkbMªkbMksa dk DoFkukad  

 (d) gkbMªkbM dh vipk;d {kerk (e) p-p vfrO;kiu dh izlkj  (f) /kkfRod vfHky{k.k  

 (g) gkbMªkbMksa ds {kkjh; vfHky{k.k  

Ans. 3 (a, d, f)  
Sol. a, d and f are correct.  

 a, d rFkk f lgh gSaA  

 
4. Given below are some properties. How many of these can hold good for phosphorous. 
 (a) Metal  (b) Non-metal  (c) Metalloid  (d) Exhibits allotropy 
 (e) Catenation property (f) Solid   (g) Good conductor of electricity 
 (h) Least dense among nitrogen family elements.  

 uhps dqN xq.k/keZ fn;s x;s gSA bueas ls fdrus xq.k/keZ QkWLQksjl ds fy, lgh gS %  

 (a) /kkrq    (b) v/kkrq   (c) mi/kkrq   (d) vij:irk 

 (e) Ja[kyu xq.k  (f) Bksl    (g) fo|qr dh vPNh pkydrk  

 (h) ukbVªkstu ifjokj ds rRoksa esa ls lcls de ?kuRo  

Ans. 5 (b,d,e,f,g)  
Sol. Statement (b), (d), (e), (f) and (g) are correct and remaining are false.  

 dFku (b), (d), (e), (f) rFkk (g) lgh gS rFkk 'ks"k xyr gSA  
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5. Below reaction sequence illustrates the various stages of reduction of nitric acid where a, b, c, d are the 
number of electrons involved in the reduction of 1 mole N-atoms. 

 HNO3 
ae  NO2 

be  NO 
ce  N2O 

de  NH3 

 Find the value of (2a + b + 3c – d). 

 uhps fn;s vfHkfØ;k vuqØe esa ukbfVªd vEy ds vip;u dh fofHkUu voLFkk,¡ n'kkZ;h x;h gSA tgk¡ a, b, c, d 1 eksy 

N-ijek.kq ds vip;u esa Hkkx ysus okys bysDVªkWu dh la[;k gSA  

 HNO3 
ae  NO2 

be  NO 
ce  N2O 

de  NH3 

 (2a + b + 3c – d) dk eku Kkr dhft,A  

Ans. 3 (a=1, b=2, c=1, d=4)   
Sol. a = 1  ; b = 2  ; c = 1  ; d = 4  
 2a + b + 3c – d = 2 × 1 + 2 + 3 × 1 – 4 = 3  
 
6. A yellow coloured crystalline element gives a colourless gas (X) on reaction with fluorine which is 

thermally stable & has octahedral geometry. The atomicity of compound (X) would be....  

 ihys jax dk fØLVyh; rRo ¶yksfju  ds lkFk vfHkfØ;k ij jaxghu xSl (X) nsrk gSA tks rkih; :i ls LFkk;h o 

v"VQydh; T;kferh; j[krh gSA ;kSfxd (X) dh ijek.kqdrk gksxhA  

Ans. 7 (SF6)  
Sol. Yellow coloured crystalline element is sulphur.  

   S8 + 24F2  8SF6  

        (x)  
 SF6 is octahedral geometry & thermally stable.  

 ihys jax dk fØLVyh; rRo lYQj gSA  

   S8 + 24F2  8SF6 

        (x) 

 SF6 v"VQydh; T;kferh; j[krk gS o rkih; :i ls LFkk;h gSA 
 

7. Sulphur can form dihalide, tetrahalide and hexahalide with fluorine. One mole of each of these three 
compounds is mixed with water. The total number of moles of product molecules obtained is____. If no 
reaction occurs, count zero. 

 lYQj] ¶yksjhu ds lkFk fØ;k dj MkbZgsykbM] VsVªkgsykbM o gsDlkgsykbM cuk ldrk gSA bu rhuksa ;kSfxdks ds izR;sd 

ds ,d eksy dks ty ds lkFk feyk;k tkrk gS rks izkIr mRikn v.kqvksa ds eksyks dh dqy la[;k-------gSA ;fn vfHkfØ;k 

ugha gksrh gS rks mls 'kwU; ekusA 

Ans. 8  

Sol. SF4 + 2H2O  SO2 + 4HF  

 2SF2 + 2H2O  S + SO2 + 4HF   

 SF6 + H2O  no reaction dksbZ vfHkfØ;k ugha  
 

8. Number of halides undergoing complete reaction in presence of water under normal conditions is : 

 lkekU; ifjfLFkfr;ks ds vUrxZr iw.kZ ty vi?kVu n'kkZus okys gSykbMksa dh la[;k gksxhA  

 (i) BF3   (ii) BCl3   (iii) NCl3   (iv) AlCl3    
 (v) CCl4  (vi) PCl3  (vii) AsCl3  
Ans. 5 (i,ii,iii,vi and vii)  

Sol. (i) 4BF3 + 3H2O  B(OH)3 + 3HBF4  

 (ii) BCl3 + 3H2O  B(OH)3 + 3HCl  

 (iii) NCl3 + 4H2O  NH3.H2O + 3HOCl  

 (vi) PCl3 + 3H2O  H3PO3 + 3HCl  

 (vii) AsCl3 + 3H2O  H3AsO3 + 3HCl  
 

9. In how many of the following reactions N2 gas may be released  

 fuEu esa ls fdruh vfHkfØ;kvksa esa N2 xSl eqDr gksrh gSA  

 (a) NH4NO2 


  (b) (NH4)2Cr2O7 


   (c) NH2CONH2 + HNO2 


  

 (d) NH2CONH2 + NaOBr  (e) NH3 + Cl2 (LR)  (f) NH3 + Br2 (LR)  

 (g) NH3 + NaOCl   (h) NH3 + CaOCl2   (i) Ba(N3)2 


  
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Ans. 9 (a,b,c,d,e,f,g,h and i)  
Sol. From NCERT reactions.  
 

10. (i) NH3  (ii) N2H4  (iii) HN3  (iv) PH3  (v) H2S 
 (vi) AsH3 (vii) SbH3 (viii) H2Se (ix) H2Te  
 Number of molecules in which lone pair of electrons on the central atom is present in pure s-orbital.
 (i) NH3  (ii) N2H4  (iii) HN3  (iv) PH3  (v) H2S 
 (vi) AsH3 (vii) SbH3 (viii) H2Se (ix) H2Te  

 v.kqvksa dh la[;k ftleasa dsfUnz; ijek.kq ij mifLFkr ,dkdh ;qXe 'kq) s-d{kd esa mifLFkr gksrk gSA  

Ans. 6 (except a,b and c)  
Sol. PH3, H2S, AsH3, SbH3, H2Se, H2Te  
 Follow drago’s rule.  

 Mªsxks fu;e dk ikyu djrk gSA  

 

11. NH3 + NaOCl  
4gelatin or EDTA 

  products   

 The number of moles of N–H bonds present in one mole of the strongest nucleophile present in the 
product is : 

 NH3 + NaOCl 
4EDTA 


ftysfVu ;k

 mRikn  

 mRikn eas mifLFkr izcyre ukfHkdLusgh ds ,d eksy eas mifLFkr N–H  cU/kksa ds eksyks dh dqy la[;k gS %  

Ans.  4  

Sol. 2NH3 + NaOCl  NH2Cl + NaOH (fast) 

 2NH3 + NH2Cl NH2–NH2  (strong nucleophile) + NH4Cl  (slow) 

 2NH3 + NaOCl  NH2Cl + NaOH (rhoz)  

 2NH3 + NH2Cl NH2–NH2  (izcy ukfHkd Lusgh) + NH4Cl  (/khek)  
 

12. Number of acidic oxides among the following is :  

 fuEu v.kqvksa esa ls vEyh; vkDlkbM dh la[;k gS %  

 (a) N2O  (b) NO   (c) N2O3  (d) N2O4  (e) N2O5   (f) P4O6  
 (g) P4O10  (h) SO3   (i) B2O3  (j) CO  
Ans. 7  
Sol. a, b, j are only neutral, all others acidic.  

 a, b, j  mnklhu gS rFkk vU; lHkh vEyh; gSA  
 

13. Number of gaseous oxides among the following at room temperature is :  

 dejs ds rki ij fuEu esas ls fdrus vkWDlkbM xSlh; gSA 

 (a) N2O  (b) NO   (c) N2O3  (d) NO2  (e) N2O5  (f) P4O6  
 (g) P4O10  (h) SO2   (i) SO3  
Ans. 4 (a,b,d and h)  

Sol. a, b, d, h, are gases. xSls gSaA  
 

14. The number of O-atoms having sp2 hybridisation in P4O10 molecule is : 

 P4O10  v.kq esa sp2  ladj.k j[kus okys O-ijek.kq dh dqy la[;k gSA  

Ans. 10  

Sol.  

P

O

P

O

P

OO

P

O

O

OO
O

O  

 Experimental P–O–P bond angle in P4O10 is 127º. 

 P4O10  esa izk;ksfxd P–O–P cU/k dks.k 127º  gksrk gSA  
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15. N2O4, (HPO3)3, H2CO3, SO2, SO3, P4O10 H2SO4, N2O3, HNO3, H3PO3. 

 (a) Among the above compounds, compounds having at least one p-pbond are x. 

 (b) Among the above compounds, compounds having at least one d-pbond are y. 
 Give the answer as x + y. 
 N2O4, (HPO3)3, H2CO3, SO2, SO3, P4O10 H2SO4, N2O3, HNO3, H3PO3. 

 (a) mijksDr ;kSfxdks esa de ls de ,d p-p cU/k j[kus okys ;kSfxdksa dh la[;k  x gSA 

 (b)  mijksDr ;kSfxdks esa de ls de ,d d-p cU/k j[kus okys ;kSfxdksa dh la[;k  y gSA  

 rks viuk mÙkj x + y ds :i eas nhft,A 

Ans. 12  
Sol. (a) N2O4, H2CO3, SO2, SO3, N2O3, HNO3  
  x = 6  
 (b) (HPO3)3, SO2, SO3, P4O10, H2SO4, H3PO3  
  y = 6  
 
16. Number of acids having central atom in +3 oxidation state among the following is :  

 fuEu esa ls fdrus vEyksa dk dsfUnz; ijek.kq +3 vkWDlhdj.k voLFkk esa gSA  

 (a) HNO2  (b) HNO3  (c) H3PO2  (d) H3PO3  (e) H3PO4  (f) H4P2O5  
 (g) H4P2O7  (h) H2SO3  (i) H2S2O7  (j) H2S2O8  (k) H2SO4  
Ans. 3  
 
Sol. a, d, f have +3 oxidation state.  

 a, d o f, +3 vkWDlhdj.k voLFkk j[krs gSA  

 
17. Cold conc. HNO3 will completely dissolve :  

 fuEu esa ls fdrus B.Ms lkUnz HNO3 esa iw.kZ:i ls ?kqysxsa :  

 (i) Pb  (ii) Pb3O4 (iii) Fe  (iv) Sn  (v) Mg  
 (vi) MgO (vii) Hg  (viii) Au  (ix) Ag  (x) Pt.  
Ans. 6 (i, iv, v, vi, vii and ix)  
Sol. (i) Pb, (iv) Sn, (v) Mg, (vi) MgO, (vii) Hg, (ix) Ag dissolve in cold conc. HNO3. 
 Pb3O4 (dissolves partially, PbO2 remains undissolved), Fe (passivated), Au (insufficient oxidising power 

of HNO3), Pt (insufficient oxidising power of HNO3). 

 (i) Pb, (iv) Sn, (v) Mg, (vi) MgO, (vii) Hg, (ix) Ag B.Ms lkUnz HNO3 esa ?kqyrs gSA  

 Pb3O4 (vkaf'kd ?kqyu'khy]  PbO2 v?kqfyr jg tkrk gS ), Fe (vo{ksfir),  Au (HNO3  dh vi;kZIr vkWDlhdj.k 

{kerk), 

Pt (HNO3 dh vi;kZIr vkWDlhdj.k {kerk).  

 
18. Cold dil. H2SO4 will completely dissolve :   

 fuEu esa ls fdrus B.Ms ruq H2SO4 esa iw.kZ:i ls ?kqysxsa :  

 (i) Pb  (ii) Fe3O4 (iii) Fe  (iv) Cu  (v) Mg 
 (vi) MgO (vii) CoCO3 (viii) CuCO3 (ix) SrCO3   
Ans. 6 (except i, iv and ix)  
Sol. (i) Pb, (iv) Cu, (ix) SrCO3 (fail to dissolve). Remaining can dissolve Fe3O4, Fe, Mg, MgO, CoCO3, 

CuCO3.  

 (i) Pb, (iv) Cu, (ix) SrCO3 (?kqyrs ugh gS)  'ks"k Fe3O4, Fe, Mg, MgO, CoCO3, CuCO3  ?kqy ldrs gSA  

 
19. How many are redox reactions -  

 (i) K4[Fe(CN)6] + conc. H2SO4
   (ii) conc. H2SO4 + KCl   

 (iii) conc. H2SO4 + KBr   (iv) conc. H2SO4 + NH3  

 (v) conc. H2SO4 + KNO3   (vi) conc. H2SO4 + PCl5  

 (vii) conc. H2SO4 + COCl2    (viii) conc. H2SO4 + Zn  

 (ix) conc. H2SO4 + Cu  
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 fuEu esa ls fdruh jsMkWDl vfHkfØ;k,s gSa &  

 (i) K4[Fe(CN)6] + lkUnz- H2SO4
   (ii) lkUnz- H2SO4 + KCl   

 (iii) lkUnz- H2SO4 + KBr    (iv) lkUnz- H2SO4 + NH3  

 (v) lkUnz- H2SO4 + KNO3   (vi) lkUnz- H2SO4 + PCl5  

 (vii) lkUnz- H2SO4 + COCl2    (viii) lkUnz- H2SO4 + Zn  

 (ix) lkUnz- H2SO4 + Cu  

Ans. 3 (iii, viii, ix)  
 

20. x P4  +  y SO2Cl2   
 then y/x ? 

 rc  y/x gksxk ?  

Ans. 10  

Sol. P4 + 10 SO2Cl2  4 PCl5 + 10 SO2  
 
21. Complete hydrolysis product of 1 mole each of following will need how many total number of moles of 

NaOH for complete neutralisation? 

 fuEu ;kSfxdkas ds 1 eksy dk iw.kZ tyvi?kVu mRikn dks iw.kZ mnklhuhdj.k ds fy,  NaOH  ds dqy fdrus eksy dh 

vko';drk gksxh ?  

 SOCl2 ,  SO2Cl2 , PCl3 ,  PCl5  ,  NCl3  
Ans. 24  
 

Sol. SOCl2 + H2O 2HCl + SO2  Total 4 moles required (2 for HCl & 2 for SO2) 

 SO2Cl2 + 2H2O H2SO4 + 2HCl  Total 4 moles required (2 for HCl & 2 for H2SO4) 

 PCl3  + 3H2O H3PO3 + 3HCl  Total 5 moles required (3 for HCl & 2 for H3PO3) 

 PCl5 + 4H2O  H3PO4 + 5HCl  Total 8 moles required (5 for HCl & 3 for H3PO4) 

 NCl3 + 3H2O  NH3 + 3HOCl   Total 3 moles required for HOCl 

Sol. SOCl2 + H2O 2HCl + SO2  dqy 4 eksy vko';d (HCl ds fy, 2 o SO2  ds fy, 2) 

 SO2Cl2 + 2H2O  H2SO4 + 2HCl  dqy 4 eksy vko';d (HCl ds fy, 2 o H2SO4  ds fy, 2) 

 PCl3  + 3H2O H3PO3 + 3HCl  dqy 5 eksy vko';d (HCl ds fy, 3 o H3PO4  ds fy, 2) 

 PCl5 + 4H2O  H3PO4 + 5HCl  dqy 8 eksy vko';d (HCl ds fy, 5 o H3PO4  ds fy, 3 

 NCl3 + 3H2O  NH3 + 3HOCl   HOCl ds fy, vko';d dqy 3 eksy 

 
22. Aqueous solution of how many of the following species turn blue litmus red ? 

 fuEu es ls fdruh Lih'kht dk tyh; foy;u uhys fyVel dks yky dj nsxk ? 

 (i) SF4   (ii) PCl3   (iii) N2O   (iv) NO2Cl 
 (v) SF6   (vi) SeF6  (vii) AsCl3  (viii) POCl3 
 (ix) SO2   (x) SO2Cl2  (xi) SOCl2  (xii) COCl2 
 (xiii) CCl4 
Ans. 10 (except iii, v and xiii)  
Sol. (i) Produces SO2 and HF   (ii) Produces H3PO3 and HCl 

 (iii) Neutral gas     (iv) Produces HNO3 and HCl 
 (v) No hydrolysis    (vi) Produces H2SeO4 + HF 

 (vii) Produces H3AsO3 + HCl   (viii) Produces H3PO4 + HCl 
 (ix) Produces H2SO3    (x) Produces H2SO4 and HCl 

 (xi) Produces H2SO3 and HCl   (xii) Produces H2CO3 (H2O + CO2) and HCl 
 (xiii) No hydrolysis 

Sol. (i) SO2  o HF cukrk gS    (ii) H3PO3 o HCl cukrk gS 

 (iii) mnklhu xSl     (iv) HNO3  o HCl cukrk gSA  

 (v) ty vi?kVu ugha    (vi) H2SeO4 + HF cukrk gS  

 (vii) H3AsO3 + HCl cukrk gS   (viii) H3PO4 + HCl cukrk gS 

 (ix)  H2SO3 cukrk gS    (x) H2SO4 o HCl cukrk gS 
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 (xi) H2SO3 o HCl cukrk gS   (xii) H2CO3 (H2O + CO2) o HCl cukrk gS 

 (xiii) ty vi?kVu ugha  

 
23. How many of the following compounds are possible products when chlorine is passed through hypo 

solution.  

 gkbiks foy;u esa ls Dyksjhu izokfgr fd tkrh gS rks fuEu esa ls fdrus ;kSfxdks dk mRikn lEHko gSA  

 (i) S (ii) HCl  (iii) Na2S (iv) Na2SO4 (v) Na2S4O6 (vi) HClO4  
Ans. 3 (i,ii and iv)  

Sol. Cl2 + Na2S2O3 + H2O  2HCl + S + Na2SO4  
 
24. The difference in oxidation states of sulphur atoms (in different oxidation states) present in Na2S4O6 is :  

 Na2S4O6 esa mifLFkr lYQj ijek.kq dh vkWDlhdj.k voLFkk esa vUrj ¼fHkUu vkWDlhdj.k voLFkk esa½ gS :  

Ans. 5  

Sol. In Na2S4O6  2S atoms in +5 oxidation state & 2S atoms in 0 oxidation state.  

Sol. Na2S4O6 esa 2S ijek.kq +5 vkWDlhdj.k voLFkk esa o 2S ijek.kq 0 vkWDlhdj.k voLFkk esa jgrs gSA  

 
25. How many compound(s) or ion(s) can be oxidised by H2O2 among the following :  

 fuEu esa ls fdrus ;kSfxd ;k vk;u H2O2  }kjk vkWDlhÑr gks ldrs gSA  

 (i) AsO3
3– (ii) SO4

2– (iii) Fe2(SO4)3  (iv) NH2–NH2  

 (v) H2S  (vi) PbS  (vii) O3   
Ans. 4 (i, iv, v and vi)  

Sol.     ;  NH2–NH2 N2  
 H2S S   ;  PbS PbSO4  
 
26. A gas is pale blue in colour on liquifaction, the colour arises from electronic transitions. This transition is 

forbidden in gaseous state. The gas does not burn but is a strong supporter of combustion. Give the 
molar mass of this gas.  

 ,d xSl tks nzohdj.k ij gYds uhys jax dh gksrh gS bldk ;g jax bysDVªkWfud laØe.k ds dkj.k mRiUu gksrk gSA ;g 

laØe.k xSlh; voLFkk esa ugha gksrk gSA xSl Lo;a ugha tyrh gS ysfdu ngu esa izcyre lgk;d gSA bl xSl dk 

eksyj nzO;eku crkb;sA   

Ans. 32, O2  
 

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

Hkkx - III : ,d ;k ,d ls vf/kd lgh fodYi çdkj  
 
1. As, Sb and Bi show lesser tendency to form negative ions of the type M3–. This is because   
 (A*) these elements are less electronegative  
 (B*) metallic character increases down the group 
 (C) they are unable to hold the added electrons due to inert pair effect  
 (D) they do not posses half filled np subshells  

 As, Sb rFkk Bi, M3– izdkj ds _.kkRed vk;u cukus dh izo`fr FkksM+h vFkok fcYdqy Hkh ugha n'kkZrs gSaA bldk dkj.k 

;g gSa fd&  

 (A*) bu rRoksa dh fo|qr_.krk vYi gksrh gSA  

 (B*) oxZ esa uhps tkus ij /kkfRod vfHky{k.k c<+rs gSA  

 (C) vfØ; ;qXe izHkko ds dkj.k ;s bysDVªksuksa dks tksM+s j[kus esa vleFkZ gksrs gSaA  

 (D) ;g v)Ziwfjr np midks'k ugha j[krs gSaA  

Sol. Down the group the size of atoms increases and so electronegativity decreases ; but electropositive 
character increases on account of  increase in size of atoms. Hence they form positive ions i.e. cation 
not M3–.  

gy- lewg esa uhps tkus ij] ijek.kq dk vkdkj c<+rk gSA blfy, fo|qr_.krk ?kV tkrh gS % ysfdu ijek.kq dk vkdkj 

c<+us ij oS|qr/kuk;u xq.k c<+ tkrs gSA bl  çdkj ls ;s /kuk;u cukrs gS u fd M3– vk;uA  

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


p-block elements (N & O Family) 
 

 

 

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 PNO- 32 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

 

2. The correct statement(s) is/are :  
 (A*) The PF6

– ion exists  
 (B*) The NF6

– ion does not exist  

 (C*) N can form p-p bonds with itself and with other elements having small size and high E.N.  
 (D*) The catenation tendency is weaker in N than P   

 lgh dFku gS@gSa :  

 (A*) PF6
–  vk;u dk vfLrRo gSA 

 (B*) NF6
–  vk;u ugha curk gSA 

 (C*) N Lo;a ds lkFk rFkk NksVs vkdkj rFkk mPp fo|qr _.krk j[kus okys vU; rRoksa ds lkFk p-p cU/k cuk ldrk 

gSA  

 (D*) N esa J`a[kyu dh izÑfr P dh vis{kk de gksrh gSA  

Sol. Factual  

Sol. rF;kRed  

 
3. Correct statements about allotropy ?  
 (A*) Plastic sulphur exists as zig-zag chains of sulphur. 
 (B) Monoclinic sulphur is soluble in water and insoluble in CS2. 
 (C*) Milk of sulphur gradually changes to Rhombic sulphur. 
 (D*) Milk of sulphur is used in medicines. 

 vij:irk ds lUnHkZ esa lgh dFku gSa ?  

 (A*) IykfLVd lYQj esa lYQj VsMh esMh J`a[kyk ds :i esa jgrk gSA 

 (B) ,durk{k lYQj ty esa ?kqyu'khy gS rFkk CS2 esas v?kqyu'khy gksrk gSA  

 (C*) feYd vkWQ lYQj] jkWfEcd lYQj esa /khjs&/khjs ifjofrZr gks tkrk gSA  

 (D*) feYd vkWQ lYQj dk mi;ksx nokb;ksa esa gksrk gSA  

Sol. All allotropes of sulphur which are less stable gradually changes to most stable allotropic form. 

  Monoclinic sulphur is soluble in CS2 but insoluble in water.  

Sol. lYQj ds lHkh vij:i tks de LFkk;h gksrs gS /khjs&/khjs lokZf/kd LFkk;h vij:i esa ifjofrZr gks tkrs gSA  

  ,durk{k lYQj CS2  esa foys; gS ysfdu ty esa vfoys; gSA  

 
4. Which of the following statements is/are correct ?  
 (A) The hydrides of group 15 elements act as oxidising agents  
 (B*) The hydrides of group 15 elements act as reducing agents  
 (C) The oxidising power increases in going from NH3 to BiH3  
 (D*) The reducting power increases in going from NH3 to BiH3  

 fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa \  

 (A) lewg 15 ds rRoksa ds gkbMªkbM vkWDlhdkjd dh rjg dk;Z djrs gSA  

 (B*) lewg 15 ds rRoksa ds gkbMªkbM vipk;d dh rjg dk;Z djrs gSA  

 (C) NH3 ls BiH3 rd tkus ij vkWDlhdj.k {kerk c<+rh gSA  

 (D*) NH3 ls BiH3 rd tkus ij vip;u {kerk c<+rh gSA  

Sol. All acts as reducing agent and the increasing order of reducing character is NH3 < PH3 < AsH3 < BiH3 
on account  of decreasing M–H bond dissociation energies with increasing size of  central atoms. 

 NH3 is only a mild reducing agent. 

gy- lHkh vipk;d vfHkdeZd dh rjg dk;Z djrs gSa rFkk vipk;d vfHky{k.k dk c<+rk gqvk Øe NH3 < PH3 < AsH3 < 

BiH3 gksxkA D;ksafd dsfUnz; ijek.kq dk vkdkj c<+us ij M–H ca/k fo;kstu ÅtkZ ?kV tkrh gSaA NH3 dsoy nqcZy 

vipk;d inkFkZ gSA  
 

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


p-block elements (N & O Family) 
 

 

 

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 PNO- 33 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

5. Ammonium dichromate on heating liberates a gas. The same gas will be obtained by : 
 (A*) heating NaNO2 and NH4Cl.  
 (B) treating H2O2 with NaNO2 . 
 (C*) passing ammonia gas over red hot CuO. 
 (D*) treating ammonia with KMnO4 in neutral medium. 

 veksfu;e MkbØksesV dks xeZ djus ij ,d xSl eqDr djrk gSA ;gh leku xSl fuEu }kjk Hkh izkIr gksxh %  

 (A*) NaNO2 rFkk NH4Cl dks xeZ dj  

 (B)  NaNO2 dks H2O2 ds lkFk mipkfjr dj  

 (C*) yky rIr CuO ij veksfu;k xSl izokfgr dj  

 (D*) mnklhu ek/;e esa KMnO4 ds lkFk veksfu;k dks mipkfjr dj  

Sol. (A) NaNO2 + NH4Cl  NaCl + NH4NO2  

  NH4NO2
  N2 + 2H2O  

 (B)  H2O2  H2O + [O] ; NaNO2 +[O] NaNO3  

 (C) 2NH3 + 3CuO 3Cu + N2 + 3H2O  

 (D) 2KMn+7O4
– + 2NH3 2KOH + 2MnO2 + N2 + 2H2O  

 
6. Nitrogen differs from rest of the members on the account of various factors. Which of the following 

properties can be classified as anomalous properties of nitrogen ? 

 (A*) Bond enthalpy of NN is 941.4 kJ/mol. 
 (B*) Hydride of nitrogen i.e. ammonia has appreciable boiling point as compared to the other members 

like P, As.  
 (C) NH3 can form unstable complexes by donating its lone pair. 
 (D) Molecular nitrogen comprises 78% by volume of the atmosphere. 

 ukbVªkstu fofHkUu dkjdksa ds dkj.k 'ks"k lnL;ksa ls fHkUu gksrk gSA fuEu esa ls dkSuls xq.k/keZ dks ukbVªkstu dh 

vlkekU;  

xq.k/keZ ds :i esa oxhZÑr fd;k tk ldrk gS ?  

 (A*) NN dh cU/k ,UFkSYih 941.4 kJ/mol gksrh gSA  

 (B*) ukbVªkstu ds gkbMªkbM vFkkZr~ vekssfu;k vU; lnL; tSls P, As dh rqyuk esas mi;qDr DoFkukad j[krk gSA 

 (C) NH3  vius ,dkdh ;qXe nku djds vLFkk;h ladqy cuk ldrh gSA 

 (D) vkf.od ukbVªkstu ok;qe.Myh; ds vk;ru ds vuqlkj 78%  lEihfMr gksrh gSA 

Sol. Apart from NH3 other hydrides also form stable complexes.  

 NH3 ds vykok vU; gkbMªkbM Hkh LFkk;h ladqy cukrs gSA  

 

7. Which of the following elements react with metals to form their binary compounds exhibiting –3 

oxidation state ?  

 fuEu esa ls dkSulk rRo] /kkrq ds lkFk fØ;k djds – 3 vkWDlhdj.k voLFkk n'kkZus okyk f}vaxh ;kSfxd cukrk gS\  

 (A*) N   (B*) P   (C*) As   (D*) Bi 
Sol. Ca3N2, Ca3P2, Na3As2, Mg3Bi2  
 

8. White phosphorus may be removed from red phosphorus by : 
 (A*) sublimation under reduced pressure  (B) dissolving in water  
 (C*) dissolving in CS2    (D*) heating with an alkali solution 

 fuEu esa ls fdlds }kjk yky QkWLQksjl ls lQsn QkWLQksjl dks fdl izdkj i`Fkd fd;k tk ldrk gS % 

 (A*) vipf;r nkc ds vUrxZr m/oZikru djds  (B) ty esa ?kksydj   

 (C*) CS2 esa ?kksydj    (D*) {kkjh; foy;u ds lkFk xeZ djds  

Sol. Red phosphorus is inert towards sodium hydroxide but white phosphorus reacts according to following 

reaction. P4 + 3NaOH + 3H2O  PH3 + 3NaH2PO2  

gy- yky QkWLQksjl lksfM;e gkbMªksDlkbM ds çfr vfØ; gS ysfdu lQsn QkWLQksjl fuEu vfHkfØ;k ds vuqlkj fØ;k 

djrk gSa 

 P4 + 3NaOH + 3H2O  PH3 + 3NaH2PO2  
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9. The compound(s) which on strong heating gives oxygen is/are : 

 og ;kSfxd ftls rhoz xeZ djus ij vkWDlhtu nsrk gS] fuEu gS@gSa&  

 (A*) AgNO3   (B*) BaO2   (C*) Pb(NO3)2   (D) CaCO3 

Sol. AgNO3 
  Ag + NO2 + ½O2 ; 2BaO2 

800ºC  2BaO + O2. 

 Pb(NO3)2 
PbO + 2NO2 + 1/2O2 ;   CaCO3 

CaO + CO2  

 

10. Which of the following is/are true for oxygen. 
 (A*) KMnO4(s) on strong heating gives oxygen gas  
 (B*) Oxygen mixed with helium is used for artificial respiration. 

 (C) It has two unpaired electrons in bonding  molecular orbitals. 
 (D*) Fractional distillation of liquefied air is used as an industrial method for the preparation of oxygen 

gas.  

 vkWDlhtu ds fy, fuEu esa ls dkSulk@dkSuls dFku lgh gSaA  

 (A*) KMnO4(Bksl) dks izcy :i ls xeZ djus ij vkWDlhtu xSl nsrk gSA  

 (B*) ghfy;e ds lkFk vkWDlhtu dk feJ.k df̀=ke 'olu ds fy, iz;qDr djrs gSA  

 (C) ;g cU/kh  v.kq d{kdksa esa nks v;qfXer bysDVªkWu j[krs gSA  

 (D*) vkWDlhtu xSl ds fojpu ds fy, nzfor xSl dk izHkkth vklou dks vkS|ksfxd fof/k ds :i esa iz;qDr fd;k tkrk 

gSA  

Sol. (A) 2KMnO4  K2MnO4 + MnO2 + O2  
 (B) He is insoluble in blood at higher pressure. 

 (C) O2 has two unpaired electrons in antibonding  molecular orbitals. 

gy- (A) 2KMnO4  K2MnO4 + MnO2 + O2  

 (B) He mPp rki ij jDr esa v?kqyu'khy gksrk gSA 

 (C) vkWDlhtu esa vukcaf/kr vkf.od d{kdksa esa nks v;qfXer bysDVªkWu gksrs gSaA  
 

11. The correct statements(s) regarding hydrides (H2E) of group-16 is/are :  
 (A*) The acidic character increases from H2O to H2Te.  
 (B*) The bond (H-E) dissociation enthalpy decreases down the group.  
 (C*) The thermal stability of hydrides decreases down the group 
 (D*) The reducing character of hydrides increases down the group  

 lewg-16 ds gkbMªkbM (H2E) ds lUnHkZ esa lgh dFku gS@gSa : 

 (A*) H2O ls H2Te rd vEyh; vfHky{k.k c<rs gSA  

 (B*) oxZ esa uhps tkus ij cU/k (H-E) fo;kstu ,UFksYih ?kVrh gSA  

 (C*) oxZ esa uhps tkus ij gkbMªkbMksa dk rkih; LFkkf;Ro ?kVrk gSA 

 (D*) oxZ esa uhps tkus ij gkbMªkbMksa ds vipk;d vfHky{k.k c<+rs gSA  

Sol. Factual rF;kRed  

 
12. The correct statements regarding ozone is/are    
 (A*) Ozone is thermodynamically less stable with respect to oxygen  
 (B*) It acts as powerful oxidising agent  
 (C*) It rapidly react with NO(g) and form NO2(g) and O2(g)  
 (D*) It is toxic substance  

 vkstksu ds lUnHkZ esa lgh dFku gS@gSa %  

 (A*) vkstksu] vkWDlhtu ds lkis{k m"ekxfrdh; :i ls de LFkk;h gSA 

 (B*) ;g 'kfDr'kkyh vkWDlhdkjd vfHkdeZd dh rjg dk;Z djrh gSA 

 (C*) ;g NO(g) ds lkFk rhozrk ls fØ;k dj NO2(g) o O2(g) cukrh gSA  

 (D*) ;g fo"kSyh gksrh gSA  

Sol. Factual rF;kRed  
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13. The incorrect statement(s) regarding oxides of group-16 elements is/are  
 (A) Reducing property of dioxide decreases from SO2 to TeO2  
 (B*) All these elements form oxides of the EO2 and EO4 types  
 (C*) Selenium and tellurium do not form SeO3 and TeO3  
 (D*) SO2 is an oxidising agent while TeO2 is a reducing agent.  

 lewg-16  rRo ds vkWDlkbM ds lUnHkZ esa dkSuls dFku xyr gS@gS % 

 (A)  SO2 ls TeO2  rd MkbZvkWDlkbM dh vipk;d xq.k ?kVrk gSA 

 (B*) ;s lHkh rRo EO2 o EO4  izdkj ds vkWDlkbM cukrs gSA 

 (C*) lsfyfu;e rFkk Vsywfj;e SeO3 o TeO3 ugha cukrs gSA  

 (D*) SO2  ,d vkWDlhdkjh vfHkdeZd gS tcfd TeO2  vipk;d vfHkdeZd gSA 

Sol. (B) Group 16 elements form oxides of type EO2 and EO3. 
 (D) SO2 works both as oxidising and reducing agent. 

 (B) lewg 16  ds rRo EO2 rFkk EO3 izdkj ds vkWDlkbM cukrs gSA  

 (D) SO2] vkWDlhdkjh rFkk vipk;d nksuks dh rjg dk;Z djrk gSA  
 

14. Which of the following ions dissolve in excess of aq. NH3. 

 fuEu esa ls dkSuls vk;u nzo NH3 ds vkf/kD; esa ?kqydj ladqy cukrk gSA 

 (A) Al3+    (B*) Cu2+  (C*) Ag+   (D*) Zn2+  
Sol. Cu, Ag and Zn ions dissolve in excess of aq. NH3 to form complex. 

 Cu, Ag o Zn vk;u nzo  NH3 ds vkf/kD; esa ?kqydj ladqy cukrk gSA  
 

 
15. Which of the following is/are incorrect statement(s) for phosphine ?  
 (A) It is less basic then NH3    
 (B*) It is less poisonous than NH3 
 (C*) The solution of copper sulphate gives no precipitate with PH3.  
 (D*) Phosphine burns in air forming predominantly H3PO4. 

 QkWLQhu ds fy, fuEu esa dkSulk@dkSuls dFku xyr gS@gSa \  

 (A) ;g NH3 dh vis{kk de {kkjh; gksrk gSaA   

 (B*) ;g NH3 dh vis{kk de fo"ksyk gksrk gSaA  

 (C*) dkWij lYQsV dk foy;u PH3 ds lkFk dksbZ vo{ksi ugh nsrk gSA  

 (D*) QkWLQhu ok;q esa tydj izeq[krk ls H3PO4 cukrh gSA  

Sol. (A) In PH3 the lone pair of electrons is present in spherical non directional more concentrated s-orbital 
where as lone pair of electrons is present in directional sp3 hybrid orbital. As a result, the ease of 
donation of lone pair of electron is more in NH3 as compare to PH3.  

 (B) It is incorrect statement.  

 (C) 3CuSO4 + 2PH3  Cu3P2 (black ppt) + H2SO4  

 (D)  PH3 + O2 Dense white fumes of P4O10. H3PO4 is  negligibly formed. 

gy- (A) PH3 esa ,dkdh bysDVªkWu ;qXe xksykdkj vfn'kkRed vR;f/kd lkafnzr s-d{kd esa mifLFkr gksrs gSa tcfd NH3 esa 

,dkdh bysDVªkWu ;qXe fn'kkRed sp3 ladfjr d{kd esa mifLFkr gksrs gSaaA ftlds ifj.kkeLo:i PH3 dh rqyuk esa NH3 

ls ,dkdh bysDVªkWu ;qXe dk nku ljy gksrk gSaA  

 (B) ;g xyr dFku gSaA  

 (C) 3CuSO4 + 2PH3 Cu3P2 (dkyk vo{ksi) + H2SO4  

 (D) PH3 + O2 P4O10 dk ?kuk lQsn /kzqeA H3PO4 ux.; curh gSA  

 
16. Which of the following process(es) can give sulphur ?  
 (A*) H2S gas is passed through nitric acid. 
 (B*) Cl2 gas is passed into water saturated with hydrogen sulphide. 
 (C*) Hydrogen sulphide is passed through sodium bisulphate solution. 
 (D*) H2S gas is passed through acidified KMnO4 solution. 
 
 

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


p-block elements (N & O Family) 
 

 

 

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 PNO- 36 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

 fuEu esa ls dkSuls izØe lYQj ns ldrk@ldrs gS@gSa \  

 (A*) ukbfVªd vEy ls H2S xSl xqtkjus ij  

 (B*) gkbMªkstu lYQkbM }kjk lar`Ir ty esa Cl2 xSl xqtkjus ij  

 (C*) lksfM;e ckbZlYQkbV foy;u ls gkbMªkstu lYQkbM xSl xqtkjus ij  

 (D*) vEyhd`r KMnO4 fo;yu ls H2S xSl xqtkjus ij  

Sol.  

 
H2S S 

(o) 

se in oxidation number 

Oxidation of S 
–2 

–2 
 

 All the above are example of reducing nature of H2S. 

Sol.  

 
H2S S 

(o) 

vkWDlhdj.k la[;k es a gksrh gS 

S 
–2 

–2 

dk vkWDlhdj.k 

 

 mijksDr lHkh H2S dh vipk;d izd`fr ds mnkgj.k gSA 
 
17. How is H2S prepared in laboratory ? 
 (A*) FeS + H2SO4    (B) FeSO4 + H2SO4 
 (C*) FeS + HCl     (D) Elemental H2 + elemental S8 

 iz;ksx'kkyk esa H2S fdl izdkj fufeZr dh tkrh gS \ 

 (A*) FeS + H2SO4    (B) FeSO4 + H2SO4 

 (C*) FeS + HCl     (D) rkfRod H2 + rkfRod S8  

Sol. FeS + dil.HCl or H2SO4  H2S 

 FeS + ruq HCl or H2SO4  H2S 
 

18. A gas is obtained on heating ammonium nitrate. Which of the following statements are incorrect about 
this gas :  

 (A) causes laughter     (B*) brings tears to the eyes  
 (C*) is acidic in nature    (D*) is basic in nature  

 veksfu;e ukbVªsV dks xeZ djus ij ,d xSl izkIr gksrh gSaA xSl ds lUnHkZ esa fuEu esa ls dkSuls dFku xyr gSa %  

 (A) g¡lkus okyh gS     (B) vk¡[kksa esa vk¡lw ykus okyh gS  

 (C) izd`fr esa vEyh; gS    (D) izd`fr esa {kkjh; gS  

Sol. NH4NO3
N2O + 2H2O  

 N2O is a colourless neutral gas. It produces laughter so it is called as laughing gas. 
 Note : Picrin (CCl3NO2) is tear gas.  

gy- NH4NO3
N2O + 2H2O  

 N2O ,d jaxghu mnklhu xSl gSA ;g g¡lkus okyh ço`fr j[krh gSa] blfy, bls g¡lkus okyh xSl Hkh dgrs gSaA  

 fVIi.kh : fifØu (CCl3NO2) dks vJq xSl ¼tear gas½ dgrs gSA  
 

19. Which of the following represents correct dissociation of nitrate salts on heating. 

 fuEu esa ls dkSulk xeZ djus ij ukbVªsV yo.k ds lgh fo;kstu dks n'kkZrk gSA  

 (A*) 2LiNO3  Li2O + 2NO2 + 
1

2
O2  (B*) Pb(NO3)2  PbO + 2NO2 + 

1

2
O2 

 (C*) NH4NO3  N2O + 2H2O   (D*) NH4NO2  N2 + 2H2O  
 

20. SO2 can reduce :  

 (A*) HClO3 to HCl (B*) Cr2O7
2– / H+ to Cr3+ (C*) MnO4

– / H+ to Mn2+ (D*) IO3
– to I2 

 SO2 vipf;r dj ldrk gS % 

 (A*) HClO3 dks HCl esa    (B*) Cr2O7
2– / H+ dks Cr3+ esa   

 (C*) MnO4
– / H+ dks Mn2+ esa    (D*) IO3

– dks I2 esa  
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Sol. SO2 acts as reducing agent only in presence of strong oxidising agent. 

gy % çcy vkWDlhdkjd dh mifLFkfr esa dsoy SO2 vipk;d dh rjg dk;Z djrk gSA  
 

21. A white crystaline oxide (A) having garlic smell  reacts with cold water to form a compound (B). On 
heating, (B) gives compound (C) & gas (D). Which of the following are correct statements : 

 (A*) Solution of gas (D) does not turn red litmus blue 
 (B) The gas (D) can also be produced by reaction of NaOH with red phosphorus 
 (C) Gas (D) exists in dimeric form. 
 (D*) Compound (B) can act as a reducing agent but (C) cannot. 

 yglwu dh xa/k okyk ,d lQsn fØLVyh; vkWDlkbM (A) B.Ms ty ds lkFk fØ;k dj ;kSfxd (B) cukrk gSA ;kSfxd 

(B) dks xeZ djus ij ;kSfxd (C) o xSl (D) curh gSA fuEu esas ls dkSulk@dkSuls dFku lgh gS@gSa :  

 (A*) xSl (D) dk foy;u yky fyVel dks uhyk ugha djrk gSA 

 (B) NaOH  rFkk yky QkLQksjl dh fØ;k }kjk Hkh xSl (D) curh gSA fuEu eas ls dkSulk dFku lgh gSA 

 (C) xSl (D) f}yd ds :i esas jgrh gSA 

 (D*) ;kSfxd (B) vipk;d dh rjg dk;Z djrk gS ysfdu (C) ughA  

Sol. A  P4O6  ; B  H3PO3 ; C  H3PO4  ; D  PH3  
 
22. Select the correct statement.  
 (A*) Ostwald's method of preparation of HNO3 is based upon catalytic oxidation of NH3 by atmospheric 

oxygen. 
 (B*) HNO2 can act as both oxidising and reducing agent. 
 (C*) NO2 reacts with O3 to form N2O5. 
 (D) HNO3 can be used both as oxidising and reducing agent.  
  

 lgh dFku dk p;u dhft,A  

 (A) HNO3 fuekZ.k dh vksLVokYM fof/k ok;qe.Myh; vkWDlhtu }kjk veksfu;k ds mRçsjdh vkWDlhdj.k ij vk/kkfjr 

gksrh gSA 

 (B) HNO2 vkWDlhdkjd vkSj vipk;d nksuksa dh rjg dk;Z dj ldrk gSA 

 (C) NO2 , O3 ds lkFk fØ;k djds  N2O5 cukrk gSA 

 (D) HNO3 vkWDlhdkjd vkSj vipk;d nksuksa dh rjg dk;Z dj ldrk gSA  

Sol. (A) 4NH3 + 5O2 
Pt/Rh

5 atm 850ºC,
  4NO(g) + 6H2O(g); principal reaction of Ostwald's method of HNO3 

manufacturing. 

 (B) HNO2 is weak oxidising agent and oxidises Fe2+ to Fe3+ and I- to I2 and it self reduced to N2O or NO. 
In contrary HNO2 is oxidised by KMnO4 and Cl2 forming NO3

–. 

 (C) 2NO2 + O3  N2O5 + O2 

gy- (A) 4NH3 + 5O2 
Pt/Rh

5 atm 850ºC,
  4NO(g) + 6H2O(g); ;g HNO3 fuekZ.k dh vksLVokYM fof/k dh eq[; vfHkfØ;k gSaA  

 (B) HNO2 ,d nqcZy vkWDlhdkjd inkFkZ gSa tks Fe2+ dks Fe3+ esa rFkk I- dks I2 esa vkWDlhdr̀ dj nsrk gS ,oe~ Lo;a 

N2O ;k NO esa vipf;r gks tkrk gSA nwljh vksj HNO2, KMnO4 rFkk Cl2 }kjk vkDlhd`r gksdj NO3
– cukrk gSaA 

 (C) 2NO2 + O3 N2O5 + O2  
 
23. Which of the following statements is (are) correct ? 
 (A*) Antimony on reaction with conc. HNO3 gives antimonic acid. 
 (B) Manganese on reaction with cold and dilute HNO3 gives NO2 gas. 
 (C*) HNO2 disproportionate to give HNO3 and NO 
 (D*) HNO3 on reaction with P4O10 gives N2O5  

 fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa \ 

 (A*) ,UVheuh lkUnz HNO3 ds lkFk fØ;k djds ,UVheksfud vEy nsrk gSA   

 (B) eSaXuht ruq HNO3 ds lkFk fØ;k djds NO2 xSl nsrk gSA  

 (C*) HNO2 fo"kekuqikfrd (disproportionate) :i ls fo;ksftr gksdj HNO3 vkSj NO nsrk gSA  

 (D*) HNO3 , P4O10 ds lkFk fØ;k djds N2O5 nsrk gSA 
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Sol. (A) Sb + 5HNO3  H3SbO4 + 5NO2 + H2O (B) Mn + 2HNO3  Mn(NO3)2 + H2  

 (C) 3HNO2 HNO3 + 2NO + H2O  (D) 4HNO3 + P4O10
250 K 2N2O5 + 4HPO3 

 

24. Concentrated sulphuric acid acts as  
 (A*) dehydrating agent    (B*) sulphonating agent 
 (C) reducing agent    (D*) oxidising agent.  

 lkUnz lY¶;wfjd vEy] fuEu dh rjg O;ogkj djrk gSA  

 (A*) futZyhdkjd  (B*) lYQksuhdkjd (C) vipk;d   (D*) vkWDlhdkjd  

Sol. Sulphuric acid has very high affinity towards water and that is why it is used as dehydrating agent. 
Concentrated H2SO4 + concentrated HNO3 acts as a sulphonating agent for the sulphonation of various 
aromatic compounds. 

 It acts as oxidising agent and oxidises HBr to Br2 and HI to I2.  

gy- lYQ;wfjd vEy] ty ds çfr cgqr vf/kd ca/kqrk j[krk gSa ftlds ifj.kkeLo:i bldk mi;ksx futZyhdkjd ds :i 

esa djrs gSaA lkanz HNO3 dk mi;ksx fofHkUu ,sjksesfVd ;kSfxdksa ds lYQksuhdj.k ds fy, lYQksuhdkjd ds :i esa djrs 

gSaA ;g vkWDlhdkjd inkFkZ dh rjg dk;Z djrk gSa rFkk HBr dks Br2 esa ,oe~ HI dks I2 esa vkWDlhd`r dj nsrk gSaA  

 
25. Which among the following is/are peroxo acid (s) ?  

 fuEu esa ls ijkWDlks vEy dkSulk@dkSuls gS@gSa \  

 (A) H2S2O3   (B*) H2SO5   (C) H2 S2 O7   (D*) H2S2O8  

Sol.  

 

26. Which of the following are used as chlorinating agents in organic synthesis of compounds ? (Like acid 
converted to acid chloride).       

 fuEu esa ls dkSulk ;kSfxd dkcZfud la'ys"k.k esa Dyksjhuhdkjd ds :i esa iz;qDr gksrk gS ? (vEy] vEy DyksjkbM esa 

ifjofrZr gksrk gS)         

 (A*) SOCl2  (B*) SO2Cl2  (C*) PCl3  (D*) PCl5  

Sol. Fact. rF;   
 

27. Select the correct statement(s) regarding reaction of SO2 with PCl5. 
 (A) It is a redox reaction. 
 (B) One of the product is sulphuryl chloride. 
 (C*) Both the products on addition of water produce strongly acidic solutions. 
 (D*) Both the products have same hybridisation of central atom. 

 SO2  dh PCl5  ds lkFk vfHkfØ;k ds lUnHkZ esa fuEu esa ls dkSulk@dkSuls dFku lgh gS@gSa \  

 (A) ;g jsMkWDl vfHkfØ;k gSA  

 (B) bleas ,d mRikn lY¶;wfjd DyksjkbM gksrk gSA  

 (C*) ty feykus ij nksuks mRikn izcy vEyh; foy;u curs gSA  

 (D*) nksuks mRikn ds dsfUnz; ijek.kq dk ladj.k leku gksrk gSA  

Sol. SO2 + PCl5  SOCl2 + POCl3  
 No change in oxidation number of any element. So, not a redox reaction.  
 SOCl2 is thionylchloride; SO2Cl2 is sulphuryl chloride.  

POCl3 + H2O  H3PO4 + HCl 

 

SOCl2 + H2O   H2SO3 + HCl 

strongly acidic solutions







     

   SO2

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


p-block elements (N & O Family) 
 

 

 

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 PNO- 39 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

 Both the products have sp3 hybridisation of central atom. 

Sol. SO2 + PCl5   SOCl2 + POCl3 

 fdlh Hkh rRo ds vkWDlhdj.k vad esa dksbZ ifjorZu ugha gksrk gSA vr% ;g jsMkWDl vfHkfØ;k ugha gSA  

 SOCl2 Fkk;ksfuyDyksjkbM gSA SO2Cl2 lY¶;wfjd DyksjkbM gSA  

 POCl3 + H2O   H3PO4 + HCl     

 

SOCl2 + H2O   H2SO3 + HCl 





izcyre :i  l s vEyh; foy;u      

   SO2

 nksuks mRikn ds dsfUnz; ijek.kq dk ladj.k sp3 gSA  
 

28. (P) 
NaH

  (Q)  4CuSO
  (R)  black precipitate 

 (P) may be :       

 (P) 
NaH

  (Q)  4CuSO
  (R)   dkyk vo{ksi  

 (P) gks ldrk gS :  

 (A*) SCl2  (B*) PCl3  (C) NCl3   (D) HCl 

Sol. SCl2 
NaH

  H2S  4CuSO
CuS  black precipitate 

 PCl3 
NaH

PH3  4CuSO
Cu3P2  dkyk vo{ksi  

 

29. What is true for hydrogen peroxide and ozone ? 
 (A*) H2O2 acts as a stronger reducing agent in alkaline medium than in acidic medium    
 (B*) H2O2 and O3 both are oxidising agents as well as bleaching agents   
 (C*) H2O2 forms a hydrate, H2O2.H2O  
 (D*) Ozone is used in the manufacture of potassium permangnate from pyrolusite.  

 gkbMªkstu ijkWDlkbM vkSj vkstksu ds fy;s D;k lR; gS \  

 (A*) H2O2 vEyh; ek/;e dh rqyuk esa {kkjh; ek/;e esa izcy vipk;d dh rjg O;ogkj djrk gSA  

 (B*) H2O2 vkSj O3 nksuksa vkWDlhdkjd vfHkdeZd gS lkFk gh fojatd vfHkdeZd Hkh gSA  

 (C*) H2O2 tyh; ;ksftr H2O2.H2O cukrk gSA   

 (D*) vkstksu dk mi;ksx ikbjksywlkbV ls iksVSf'k;e ijeSXusV cukus esa gksrk gSA  

Sol. (A) In alkaline solution, its reducing character is more than in acidic medium.  

  H2O2 O2 + 2H+ + 2e– ; 2OH– + H2O2 O2 + 2H2O + 2e– 
 (B) Correct statements. 
 (C) Due to H- bonding it forms a hydrate H2O2.H2O (melting point 221 K). 

 (D) K2MnO4 + O3 + H2O  KMnO4 + 2KOH + O2 

gy- (A) {kkjh; foy;u esa] blds vipk;d xq.k vEyh; ek/;e dh vis{kk vf/kd gksrs gSaA  

  H2O2 O2 + 2H+ + 2e– ; 2OH– + H2O2 O2 + 2H2O + 2e– 
 (B) lgh dFku gSaA  

 (C) H-ca/k ds dkj.k ;g ty;ksftr H2O2.H2O cukrk gS (ftldk xyukad fcUnq 221 K gksrk gSA) 

 (D) K2MnO4 + O3 + H2O  KMnO4 + 2KOH + O2  
 

30. Which of the following statement (s) is/are true for sodium thiosulphate ? 
 (A*) it acts as an antichlor 
 (B*) it is used as a reducing agent in iodometric titration. 
 (C*) it reacts with hydrochloric acid to form SO2 and sulphur. 
 (D*) it is used in photography as hypo to dissolve excess of AgBr as a soluble complex.  

 lksfM;e Fkk;kslYQsV ds fy, fuEu esa ls dkSulk dFku lgh gS@gSa \  

 (A*) ;g ,d ^,UVhDyksj* dh rjg dk;Z djrk gSaA  

 (B*) ;g vk;ksMksferh vuqekiu esa vipk;d dh rjg iz;qDr gksrk gSA  

 (C*) ;g gkbMªksDyksfjd vEy ds lkFk fØ;k djds SO2 rFkk lYQj cukrk gSA  

 (D*) bldk mi;ksx gkbiks ds :i esa QksVksxzkQh esa gksrk gSA tks AgBr ds vkf/kD; esa ?kqydj foys;'khy ladqy cukrk 

gSA  
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Sol. (A) It removes the chlorine from the surface of fibres (while dyeing) according to following reaction. 

  Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8HCl 
 Therefore , it is known as antichlor. 

 (B) I3– + S2O3
2–  3I– + S4O6

2–  

 This reaction finds application in the iodometric and iodimetric methods of titrimetric analysis. 

 (C) S2O3
2– + H+  S (white) + SO2 + H2O (disproportionation reaction). 

 (D) 2S2O3
2– + Ag+  [Ag(S2O3)2]3– (soluble complex) or [Ag(S2O3)3]5–

 

 This reaction is utilized in photography where hypo is used as fixer. 

gy- (A) ;g fuEufyf[kr vfHkfØ;k ds vuqlkj js'kksa dh lrg ¼jatd çØe ds nkSjku½ ls Dyksjhu dks gVk nsrk gSaA  

  Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8HCl 

 blfy,] bls ,DVhDyksj dgrs gSaA  

 (B) I3– + S2O3
2–  3I– + S4O6

2–  

 bl vfHkfØ;k dk vuqç;ksx vuqekiuh; fo'ys"k.k dh vk;ksMksesfVªd ,oe~ vk;ksfMesfVªd fof/k esa fd;k tkrk gSaA  

 (C) S2O3
2– + H+  S ('osr) + SO2 + H2O (fo"kekuqikrhdj.k vfHkfØ;k). 

 (D) 2S2O3
2– + Ag+  [Ag(S2O3)2]3– (foys;h ladqy) ;k [Ag(S2O3)3]5–

 

 bl vfHkfØ;k dk mi;ksx QksVksxzkQh esa fd;k tkrk gSa ftlesa gkbiks dk ç;ksx ^^fQDlj (fixer)'' ds :i esa fd;k tkrk 

gSaA 
 

31. Which of the following statements are correct for H2O2 ?  
 (A*) It is neutral towards litmus, but bleaches litmus white. 
 (B*) It is more acidic than H2O. 
 (C*) Density and dielectric constant are higher than dilute solution of H2O. 
 (D*) H2O2 is produced by auto oxidation of 2-ethyl anthraquinol. 

 H2O2 ds fy, fuEu esa ls dkSuls dFku lgh gSa ?  

 (A*) ;g fyVel ds izfr mnklhu gksrk gS ysfdu fyVel dks lQsn djrh gSA 

 (B*) ;g H2O ls vf/kd vEyh; gksrk gSA 

 (C*) bldk ?kuRo rFkk f}oS|qr fLFkjkad H2O ds ruq foy;u ls mPp gksrk gSA  

 (D*) H2O2, 2-,fFky ,uFkzkD;wfoukWy ds Lor% vkWDlhdj.k }kjk cukrk gSA  

Sol. (D) 2O (air )

Auto oxidation
 2O ( )


ok; q

Lor% vkWDlhdj.k
+ H2O2   

  2-ethyl anthraquinol 2-,fFky ,uFkzkD;wfoukWy  

 
32. A solution of ammonia in water contains which of the following species :  
 (A*) H+ (aq.)  (B*) OH– (aq.)  (C*) NH4

+ (aq.)   (D*) NH3 (aq.) 

 ty esa veksfu;k dk foy;u j[krk gS %     

 (A*) H+   (B*) OH–  (C*) dsoy  NH4
+   (D*) NH3 (aq.)  

Sol. NH3 + H2O  NH4
+ + OH–   

 NH4
+ + OH–  NH3.H2O 

Sol. NH3 + H2O   NH4
+ + OH–   

 NH4
+ + OH–  NH3.H2O  
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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 
 Nitrogen forms the largest number of oxides as it is capable of forming stable multiple bonds with 

oxygen. They range from N2O (O.S of nitrogen +1) through NO, N2O3, NO2, N2O4 to N2O5 (O.S of 
nitrogen +5).  Following points are important regarding the study of oxides of nitrogen. 

 (a) All oxides of nitrogen except N2O5  are endothermic as a large amount of energy is required to 
dissociate the stable molecule of oxygen and nitrogen. 

 (b) The small electronegativity difference between oxygen and nitrogen make N–O bond easily 
breakble to give oxygen and hence oxides of nitrogen are said to be better oxidising agents. 

 (c) Except N2O5 , all are gases at ordinary temperature. N2O3 is stable only at lower temperature (253 
K). 

 (d) Except N2O and NO which are neutral oxides, all are acidic oxides which dissolve in water forming 
corresponding oxy acids. 

 (e) They are also good example for illustrating the concept of resonance.  
 

vuqPNsn # 1 

 N2, vf/kdre la[;k esa vkWDlkbM cukrk gS D;ksafd ;g vkWDlhtu ds lkFk cgq ca/k cukus esa l{ke gSA bldh ijkl 

N2O (ukbVªkstu dh vkWDlhdj.k voLFkk +1)  ls NO, N2O3, NO2, N2O4 rFkk N2O5 (ukbVªkstu dh vkWDlhdj.k 

voLFkk +5) rd gS] ukbVªkstu ds vkWDlkbM ds v/;;u ds lanHkZ esa fuEu fcUnq egRoiw.kZ gSA  

 (a) N2O5  ds vfrfjDr ukbVªkstu ds lHkh vkWDlkbM Å"ek'kks"kh gSaA vr% budks N o O ds LFkkbZ v.kqvksa esa fo;kstu ds 

fy, vf/kd ek=kk esa ÅtkZ dh vko';drk gksrh gSA  

 (b) vkWDlhtu rFkk ukbVªkstu ds e/; fo|qr_.krkvksa ds de vUrj ds dkj.k N–O ca/k vklkuh ls fo;ksftr gks tkrk 

gS ftlls vkWDlhtu izkIr gksrh gSA bl izdkj ukbVªkstu ds vkWDlkbM mÙke vkWDlhdkjd dgykrs gSA   

 (c) N2O5 ds vfrfjDr lkekU; rki ij lHkh xSlh; voLFkk esa gSa] N2O3 dsoy fuEu rki (253 K) ij LFkk;h gSaA  

 (d) N2O rFkk NO tks fd mnklhu vkWDlkbM gS] buds vfrfjDr lHkh vkWDlkbM] vEyh; vkWDlkbM gS] tksfd ty esa 

?kqydj lEcfU/kr vkWDlhvEy cukrs gSA  

 (e) ;g lHkh vuqukn ds fl)kUr dks O;qRiUu djus ¼le>us½ ds fy, Hkh vPNs mnkgj.k gSA 
 

1. The gas which is acidic in nature is : 
 (A) NO   (B) N2O   (C*) NO2   (D) both (A) and (C)  

 vEyh; izd`fr dh xSl gS %     

 (A) NO   (B) N2O   (C*) NO2   (D) (A) rFkk (C) nksuksa  

Sol. H2O + 2NO2  HNO3 + HNO2   
 

2. Which of the following statements is correct for the oxides of nitrogen ? 
 (A) Dinitrogen trioxide dissolves in potassium hydroxide forming potassium nitrate. 
 (B*) Aqueous solution of nitrogen dioxide behaves both as a reducing agent and as an oxidising agent. 
 (C) Nitrous oxide is fairly soluble in cold water and turns blue litmus red. 
 (D) Nitrogen dioxide is not acidic oxide. 

 ukbVªkstu ds vkWDlkbM ds fy, fuEu esa ls dkSulk dFku lgh gS \ 

 (A) MkbukbVªkstu VªkbvkWDlkbM] KOH esa ?kqydj iksVSf'k;e ukbVªsV cukrk gSA  

 (B*) ukbVªkstu MkbZvkWDlkbM dk tyh; foy;u vkWDlhdkjd rFkk vipk;d nksuksa ds leku O;ogkj djrk gSA  

 (C) ukbVªl vkWDlkbM B.Ms ty esa] iw.kZ foy; gS rFkk uhys fyVel dks yky esa ifjofrZr dj nsrk gSA  

 (D) ukbVªkstu MkbZvkWDlkbM vEyh; vkWDlkbM ugha gSA 

Sol. (A) N2O3  + 2KOH  2KNO2 + H2O 

 (B) H2O + 2NO2  HNO2 (reducing agent) + HNO3 (oxidising agent) 
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 (C) Neutral to litmus as neutral oxide 
 (D) In the liquid state, N2O4 tends to ionise 

   N2O4  NO+ + NO3
–   

gy& (A) N2O3  + 2KOH  2KNO2 + H2O 

 (B) H2O + 2NO2  HNO2 (vipk;d) + HNO3 (vkWDlhdkjd) 

 (C) mnklhu vkWDlkbM ds leku fyVel ds izfr mnklhu 

 (D) nzo voLFkk esa] N2O4 vk;fur gks tkrk gSA  

   N2O4  NO+ + NO3
–  

 
Comprehension # 2 
 An inorganic iodide (A) on heating gives gases (B) and (C). (B) is neutral towards litmus while (C) is 

acidic.(B) gives back dense white fumes of (A) when cooled with (C). (A) functions as a strong acid in 
water. (C) is also obtained by action of (D) on water. (D) can be obtained when (B) reacts with I2 in 
presence of anhydrous CaCl2. (B) is poisonous, has smell of rotten fish and it is sparingly soluble in 
water. 

 Now answer the following questions : 

vuqPNsn # 2  

 ,d vdkcZfud vk;ksMkbM (A) dks xeZ djus ij xSls (B) o (C) cukrk gSA xSl (B) fyVel ds izfr mnklhu gS tcfd 

xSl (C) vEyh; gSA (B) dks tc (C) ds lkFk B.Mk fd;k tkrk gS rks (A) dk dkyk /kuk lQsn /kqez nsrk gSA 

;kSfxd(A) ty esa izcy vEy dh rjg dk;Z djrk gSA xSl (C) dks ty ij (D) dh vfHkfØ;k }kjk Hkh izkIr fd;k tk 

ldrk gSA tc (B) dh fØ;k futZy CaCl2 dh mifLFkfr esa I2 ds lkFk djkdj Hkh izkIr fd;k tk ldrk gSA (B) fo"kSyk 

gksrk gS tks lMh eNyh tSlh xU/k j[krk gS rFkk ;g ty esa vkaf'kd foys; gksrk gS vc fuEu iz'uksa ds mÙkj nhft,A  
  

3. Select the correct statement from the following for the gas (B).  
 (A) It produces dense white fumes with HCl  (B) It produces dense violet fumes on combustion  
 (C*) It produces dense white fumes with BF3 (D) It can act as oxidising agent.  

 xSl (B) ds fy, fuEu esa ls lgh dFku dk p;u dhft;s %  

 (A) ;g HCl ds lkFk l?ku lQsn /kqez mRiUu djrk gSA 

  (B) ;g ngu ij l?ku cSxuh /kqez mRiUu djrk gSA 

 (C*) ;g BF3 ds lkFk l?ku lQsn /kqez mRiUu djrk gSA 

 (D) ;g ,d vkWDlhdkjd dh Hkk¡fr dk;Z djrh gSA  

Sol. A = PH4I  ; B = PH3 ; C = HI ; D = PI3  
 
4. The compound (A) :    
 (A) turns moist red litmus blue      (B*) reacts completely with water 
 (C) is used as a dehydrating agent   (D) all of these 

 ;kSfxd (A) ds fy,  

 (A) ;g ue yky fyVel dks uhyk dj nsrk gSA   (B*) ty ds lkFk iw.kZr% fd;k djrk gSA 

 (C) ;g ,d futZyhdkjd (dehydrating) dh Hkk¡fr dk;Z djrk gSA    (D) mijksDr lHkh 

 
5. What is true about compound (D) ? 
 (A) The oxidation number of central atom of (D) is + IV 
 (B*) Compound (D) produces a yellow precipitate with silver nitrate solution. 
 (C) Compound (D) dissolves in water forming an acid which with sodium hydroxide forms three series 

of salts. 
 (D) Both (B) and (C)  

 xSl (B) rFkk ;kSfxd (C) ds fy, dkSulk dFku lR; gS \ 

 (A) xSl (B) esa dsUnzh; ijek.kq dk vkWDlhdj.k vad +IV gSA  

 (B) xSl (B) flYoj ukbVªsV foy;u ds lkFk vfHkfØ;k djds /kkfRod flYoj dk dkyk vo{ksi cukrh gSA  

 (C) ;kSfxd (C) ikuh esa ?kqydj ,slk vEy cukrk gS tks NaOH ds lkFk rhu izdkj ds yo.k cuk ldrk gSA  

 (D*) (B) rFkk (C) nksuksa 
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Sol. (A) is PH4I. The given changes are :  

(i)  PH4I (A)   HI (C) + PH3 (B) 

(ii)  PH4I (A) + H2O  PH3 (B)  + H3O+ + I–   

(iii)  PH3 (B) + I2  PI3 (D) + HI   

(iv)  PI3 (D) + H2O  H3PO3 + HI   

(v) HI + AgNO3  AgI  + HNO3  

(vi) 4PH3 (B) + 8O2  P4O10 (C) (dense white fumes) + 6H2O  

Sol. (A), PH4I gSA fn;s x;s ifjorZu gS %  

(i)  PH4I (A)   HI (C) + PH3 (B) 

(ii)  PH4I (A) + H2O  PH3 (B)  + H3O+ + I–   

(iii)  PH3 (B) + I2  PI3 (D) + HI   

(iv)  PI3 (D) + H2O  H3PO3 + HI   

(v) HI + AgNO3  AgI  + HNO3  

(vi) 4PH3 (B) + 8O2  P4O10 (C) (lQsn ?kuk /kzqe) + 6H2O  

 

Comprehension # 3 
 Oxygen differs from the other elements of the group. Compounds of oxygen with metals are more ionic 

in nature and hydrogen bonding is more important for oxygen compounds. Oxygen is never more than 
divalent because when it has formed two covalent bonds, there are no low energy orbitals which can be 
used to form further bonds. However, the elements S, Se, Te and Po have empty d-orbitals which may 
be used for bonding, and they can form four or six bonds by unpairing electrons. The higher oxidation 
states become less stable on descending the group. 

 The bond between S and O, or Se and O, are much shorter than might be expected for a single bond 

owing to p–d interaction between the p–orbital of oxygen and d - orbital of S or Se.   

vuqPNsn # 3 

 vkWDlhtu] lewg ds vU; rRoksa ls fHkUu gksrh gSA /kkrqvksa ds lkFk vkWDlhtu ds ;kSfxd çdf̀r esa vf/kd vk;fud gksrs 

gSa] rFkk vkWDlhtu ;kSfxdksa ds fy, gkbMªkstu ca/k vf/kd egRoiw.kZ gksrk gSA vkWDlhtu f}la;ksth gksrk gS] vFkkZr~ nks ls 

vf/kd la;kstdrk ugha n'kkZrk gS] D;ksafd tc ;g nks lgla;kstd ca/k cukrk gS] rc blds ikl vU; ca/k cukus ds fy, 

fuEu ÅtkZ ds d{kd mifLFkr ugha gksrs gSaA tcfd S, Se, Te rFkk Po rRoksa ds ikl fjDr d-d{kd mifLFkr gksrs gSa 

tks ca/ku ds fy, ç;qDr gks ldrs gSaA bl çdkj ;s bysDVªkWuksa ds v;qXeu (unpairing) ds }kjk pkj ;k N% ca/k cuk 

ldrs gSaA lewg esa uhps tkus ij mPp vkWDlhdj.k voLFkk dk LFkkf;Ro de gks tkrk gSaA  

 S rFkk O, ;k Se rFkk O ds e/; ca/k vuqekfur ,dy ca/k dh rqyuk esa cgqr NksVs gksrs gSa] D;ksafd vkWDlhtu ds p-

d{kd rFkk S ;k Se ds d-d{kd ds e/; p–d vUrjfØ;k gksrh gSaA  
 

6. Which of the following statement is incorrect ?      
 (A) Oxo-anions of sulphur have little tendency to polymerise compared with the phosphates and 

silicates. 
 (B) In pyrosulphurous acid (H2S2O5), the oxidation states of both the sulphur atoms are not same, they 

are +V and +III  
 (C*) Concentrated HNO3 oxidises both sulphur and selenium to H2SO4 (+VI) and H2SeO4 (+VI) 

respectively. 
 (D) Most metal oxides are ionic and basic in nature while non-metallic oxides are usually covalent and 

acidic in nature. 

 fuEu esa ls dkSulk dFku xyr gS \ 

 (A) lYQj ds vkWDlks_.kk;uksa esa QkWLQsV o flfydsV dh rqyuk esa cgqyhdj.k dh çof̀r de gksrh gSA 

 (B) ik;jkslY¶;wjl vEy (H2S2O5) esa] nksuksa lYQj ijek.kqvksa dh vkWDlhdj.k voLFkk leku ugha gksrh gS] ;s +V rFkk 

+III gSaA 

 (C*) lkUnz HNO3] lYQj o lsfyfu;e nksuksa dks Øe'k% H2SO4 (+VI) rFkk H2SeO4 (+VI) esa vkWDlhd`r dj nsrk gSaA 

 (D) vf/kdrj /kkrq vkWDlkbM vk;fud o {kkjh; çd`fr ds gksrs gaSA tcfd v/kkfRod vkWDlkbM dh izd`fr lkekU;r% 

lgla;ksth rFkk vEyh; gksrh gSA 
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Sol. (A) It is true because of effective p-d overlaping owing to small size of sulphur as compared to  
phosphorus and silicon. 

 (B) They have +V and +III oxidation state. 

 (C) HNO3 oxidises sulphur to H2SO4 (+VI) but only oxidises selenium to H2SeO3 (+IV). The higher 
oxidation states become less stable on descending the group. 

 (D) In M – O electronegativity difference is large while in X – O, it is comparatively smaller (< 1.4). 
  M = metal and X = non-metal  

gy- (A) ;g dFku lgh gSa D;ksafd QkWLQksjl o flfydkWu dh rqyuk esa lYQj ds NksVs vkdkj ds dkj.k çHkkoh  p-d 

vfrO;kiu gksrk gSaA 

 (B)  ;s +V rFkk +III vkWDlhdj.k voLFkk j[krs gSA 

 (C) HNO3 lYQj dks H2SO4 (+VI) esa vkWDlhd`r djrk gS] ysfdu lsfyfu;e dks H2SeO3 (+IV) esa vkWDlhd`r djrk 

gSA  

lewg esa uhps tkus ij mPp vkWDlhdj.k voLFkk dk LFkkf;Ro de gks tkrk gSA 

 (D) M – O esa fo|qr_.krk vUrj vf/kd gksrk gS] tcfd X – O esa ;g rqyukRed :i ls de gksrk gSA (< 1.4). 

  M = /kkrq rFkk X = v/kkrq  
 

7. Which one of the following orders represents the correct order for the properties indicated against them 
? 

 (A*) H2O < H2S < H2Se < H2Te – acidic character 
  (B) H2O < H2S < H2Se < H2Te  – thermal stability  
 (C) H2S > H2Se < H2Te < H2O – reducing character 
 (D) H2S < H2Se < H2O < H2Te  – boiling point 

 fuEu esa ls dkSuls fodYi esa] n'kkZ;s x;s xq.k ds vuqlkj lgh Øe gS % 

 (A*) H2O < H2S < H2Se < H2Te – vEyh; vfHky{k.k 

 (B) H2O < H2S < H2Se < H2Te  – rkih; LFkkf;Ro 

 (C) H2S > H2Se < H2Te < H2O – vipk;d vfHky{k.k 

(D) H2S < H2Se < H2O < H2Te   – DoFkukad 

Sol. (A) As bond (H–E) dissociation enthalpy decreases down the group, the acidic character increases from 
H2O to H2Te. 

 (B) Order of thermal stability is H2O > H2S > H2Se > H2Te . 
 (C) H2O does not have reducing property and this character increases from H2S to H2Te.  
 (D) Water has highest boiling point because of H-bonding and thus the correct order is H2S < H2Se < 

H2Te < H2O. 

gy- (A) lewg esa uhps tkus ij tSls&tSls ca/k (H–E) fo;kstu ,UFkSYih ?kVrh gS] H2O ls H2Te rd vEyh; vfHky{k.k c<+rs 

gSaA 

 (B) rkih; LFkkf;Ro dk Øe H2O > H2S > H2Se > H2Te  gSA 

 (C) H2O vipk;d xq.k ugha j[krk gS rFkk ;g xq.k H2S ls H2Te rd c<+rs gSaA   

 (D) H-ca/k ds dkj.k ty dk DoFkukad vR;f/kd gksrk gS rFkk lgh Øe H2S < H2Se < H2Te < H2O gSA 
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Comprehension # 4 
 The property of hydrides of p–block elements mostly depends on :  
 (i)  electronegativity difference between central atom and hydrogen  
 (ii)  size of central atom  
 (iii)  number of valence electrons in central atom 
 Some undergo hydrolysis in which central atom is less electronegative, react with OH– to give 

hydrogen. While acidic property of hydride in a period depends on electronegativity of central atoms, 

i.e. more electronegative is the atom, more acidic is hydride. n a group, acidic property is proportional 
to size of central atom. Some electron deficient hydride behaves as Lewis acid while only one hydride 
of an element in p–block behaves as Lewis base with lone pair of electrons. Hydrides in which central 
atom’s electronegativity is close to hydrogen has no reaction with water. 

vuqPNsn # 4 

 p–CykWd rRoksa ds gkbMªkbMksa ds xq.k eq[;r% fuEu ij fuHkZj djrs gSa % 

 (i)  dsUnzh; ijek.kq o gkbMªkstu ds e/; fo|qr_.krk varj 

 (ii)  dsUnzh; ijek.kq dk vkdkj 

 (iii)  dsUnzh; ijek.kq esa la;ksth bysDVªkWuksa dh la[;k 

 dqN ty vi?kfVr gksrs gS ftuesa dsUnzh; ijek.kq de fo|qr_.kh gksrk gS rFkk OH– ls fØ;k dj gkbMªkstu nsrs gSaA 

tcfd vkorZ esa gkbMªkbM dk vEyh; xq.k dsUnzh; ijek.kqvksa dh fo|qr_.krk ij fuHkZj djrk gS vFkkZr ijek.kq ftruk 

vf/kd fo|qr_.kh gksxk] gkbMªkbM mruk gh vf/kd vEyh; gksxkA lewg esa] vEyh; xq.k dsUnzh; ijek.kq ds vkdkj ds 

lekuqikrh gksrk gSA dqN bysDVªkWu U;wu gkbMªkbM yqbZl vEy dh Hkkafr O;ogkj djrs gSa] tcfd p–CykWd esa dsoy ,d 

rRo dk gkbMªkbM bysDVªkWuksa ds ,dkdh ;qXe ;qDr yqbZl {kkj dh Hkkafr O;ogkj djrk gSA gkbMªkbM] ftuesa dsUnzh; 

ijek.kq dh fo|qr_.krk gkbMªkstu ds dkQh fudV gks] ty ls dksbZ fØ;k ugha n'kkZrs gSaA  
 

8. Which one is the weakest acid among the following ? 

 fuEu es ls dkSulk nqcZyre vEy gS \ 

 (A*) HF   (B) HCl    (C) HBr   (D) H
Sol. HF has high bond dissociation energy; so removal of H becomes difficult.     

gy- HF dh ca/k fo;kstu ÅtkZ cgqr vf/kd gksrh gS] blfy, blesa H ijek.kq dks fudkyuk cgqr dfBu gksrk gSaA 
 

9. Which hydride has no reaction with water ?  

 dkSulk gkbMªkbM ty ls fØ;k ugha djrk gS \ 

 (A) NH3   (B*) CH4  (C) BeH2  (D) NaH 
 

Sol. It is not polar and carbon does not have empty d-orbital. There is also least difference in 
electronegativity. 

gy- ;g v/kqzoh; gksrk gS rFkk dkcZu ds ikl dksbZ fjDr d-d{kd ugha gksrs gS ,oe~ CH4 esa C o H ds e/; fo|qr_.krk esa 

vUrj cgqr de çkIr gksrk gSA  
 

10. Which one is strongest base ?  

 fuEu esa ls dkSulk izcyre {kkj gS \ 

 (A*) OH–  (B) HS–   (C) HSe–  (D) HTe–  
Sol. Because its conjugate acid, H2O is weakest acid. 

gy- D;ksafd bldk la;qXeh vEy] H2O vfrnqcZy vEy gSA 
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Comprehension # 5 
 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 chemical reactions, column-2 represents 
nature of substance with colour and physical state while column-3 represents differentiate products. 

Column-1 Column-2 Column-3 
(I) Cu + dil. HNO3  (i) Colourless gas, Neutral  (P) NO  
(II) Cu + conc. HNO3 (ii) Blue solid, Acidic  (Q) NO2  
(III) Zn + dil. HNO3  (iii) Brown gas, Acidic  (R) N2O  
(IV) Zn + conc. HNO3  (iv) Colourless solid, Acidic  (S) N2O3  

 

vuqPNsn # 5 

 uhps nh x;h Vscy ds rhu dk¡yeksa esa miyC/k lwpuk dk mi;qDr <ax ls lqesy dj iz'uksa Q.11, Q.12 vkSj Q.13 ds 

mÙkj nhft;sA 

rhu dkWye dk izs{k.k dhft, ftlesa dkWye-1 jklk;fud vfHkfØ;kvksa dks iznf'kZr djrk gS] dkWye-2 jax rFkk HkkSfrd 

voLFkk ds lkFk inkFkZ dh izd`fr dks iznf'kZr djrk gS tcfd dkWye-3 fofHkUu mRiknksa dks iznf'kZr djrk gSA 

dkWye-1 dkWye-2 dkWye-3 

(I) Cu + ruq HNO3  (i) jaxhu xSl] mnklhu (P) NO  

(II) Cu + lkUnz- HNO3 (ii) uhyk Bksl] vEyh;  (Q) NO2  

(III) Zn + ruq HNO3  (iii) Hkwjh xSl] vEyh; (R) N2O  

(IV) Zn + lkUnz- HNO3  (iv) jaxghu Bksl] vEyh; (S) N2O3  

 
11.  Which of the following set of combination is correct ?  

 fuEu esa ls la;kstu dk dkSulk la;kstu lgh gS \ 

 (A) (I), (iv), (S)   (B) (II), (ii), (Q)  (C*) (II), (iii), (Q)  (D) (IV), (iv), (S)  
 

12.  Which of the following set of combination is incorrect ?  

 fuEu esa ls la;kstu dk dkSulk la;kstu xyr gS \ 

 (A) (III), (i), (R)  (B) (I), (i), (P)  (C) (IV), (iii), (Q)  (D*) (III), (iv), (S)  
 

13.  Which of the following set of combination is correct ?  

 fuEu esa ls la;kstu dk dkSulk la;kstu lgh gS \ 

 (A) (I), (ii), (P)  (B*) (IV), (iii), (Q) (C) (IV), (ii), (Q)  (D) (I), (iii), (P)  
Sol. Explanations :  

 3Cu + 8HNO3 (dil.)   3Cu (NO3)2 + 
(Colourless gas, Neutral)

2NO  + 4H2O  

 3Cu + 4HNO3 (conc.)   Cu (NO3)2 + 
2

(Brown gas, Acidic)

2NO  + 2H2O  

 4Zn + 10HNO3 (dil.)   4Zn (NO3)2 + 
2

(Colourless gas, Neutral)

N O  + 5H2O  

 Zn + 4HNO3 (conc.)   Zn (NO3)2 + 
2

(Brown gas, Acidic)

NO  + 2H2O  
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* 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 15th  

[k.M (A) : lewg 15 
1. The number of P—O—P bonds in cyclic trimetaphosphoric acid is :  [JEE 2000,(S) 3/35] 
 (A) zero    (B) two    (C*) three   (D) four  

 pØh; VªkbZesVkQkWLQksfjd vEy esa P—O—P cU/k dh la[;k gSa %    [JEE 2000,(S) 3/35] 

 (A) 'kwU;   (B) nks   (C*) rhu   (D) pkj  

Sol.  

 According to the structure of cyclic metaphosphoric acid, (HPO3)3, there are three P – O – P bonds. 

gy-  

 pØh; esVkQWkLQksfjd vEy, (HPO3)3 dh lajpuk ds vk/kkj ij ;gk¡ rhu P – O – P cU/k gSA 
 

2. The correct order of acidic strength is :      [JEE 2000,(S) 3/35] 

 vEyh; lkeF;Z dk lgh Øe gS %       [JEE 2000,(S) 3/35] 

 (A*) Cl2O7 > SO2 > P4O10    (B) CO2 > N2O5 > SO3 
 (C) Na2O > MgO > Al2O3    (D) K2O > CaO > MgO 
Sol. As non-metallic character of element attached to oxygen atom increases, the difference between the 

electronegativity values of element and oxygen decreases and the acid character of oxides increases 
and vice-versa. 

gy- tSls vkDlhtu ijek.kq ls tqM+s rRo ds v/kkfRod xq.k c<+rs gS rks rRo rFkk vkWDlhtu ds e/; fo|qr _.krkk dk 

vUrj ?kVrk gS rFkk vkWDlkbM ds vEyh; xq.k c<+rs gS ;k blds foifjrA 

 

3. Ammonia can be dried by :       [JEE 2000,(S) 3/35] 
 (A) conc. H2SO4  (B) P4O10  (C*) CaO  (D) anhydrous CaCl2 

 veksfu;k fuEu esa ls fdlds }kjk 'kq"d dh tkrh gSaA     [JEE 2000,(S) 3/35] 

 (A) lkUnz. H2SO4  (B) P4O10  (C*) CaO  (D) futZyh; CaCl2 

Sol. It reacts with conc. H2SO4, P4O10 and anhydrous CaCl2 but not with CaO. 

 ;g lkUnz H2SO4, P4O10 rFkk futZyh; CaCl2 ls fØ;k djrk gS] ysfdu CaO ds lkFk ughA  

 2NH3 + H2SO4  (NH4)2SO4 

 P4O10 + 12NH3  4(NH4)3PO4 + 6H2O. 

 CaCl2 + 8NH3 CaCl2.8NH3. 

 CaO + H2O Ca(OH)2 . 
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4.  Give reason why elemental nitrogen exists as diatomic molecule whereas elemental phosphorus is a 
tetra-atomic molecule.       [JEE 2000 (M), 2/100] 

 dkj.k nsrs gq, le>kb, fd rkfRod ukbVªkstu f}iejekf.od v.kq ds :i esa tcfd rkfRod QkWLQksjl prq"d 

ijekf.od v.kq ds :i esa ik;k tkrk gS \     [JEE 2000 (M), 2/100] 

Sol.  In the form of elemental nitrogen it exists as a diatomic molecule (N2). This is due to the fact that 

nitrogen can form p-p multiple bond (NN) because of small size of nitrogen atom. Heavier elements 

of this group do not able to form p-p bonds as their atomic orbitals are so large and diffuse that they 
cannot have effective overlapping. Further P – P single bond is stronger than N – N single bond. Hence 
phosphorus as tendency to under go catenation.  

  N  N (N2)  (P4) 

gy.  rRo ds :i esa ukbVªkstu f}ijekf.od v.kq (N2) ds :i esa vfLrRo j[krk gSA bldk dkj.k ;g gS fd ukbVªkstu ds 

ijek.kq dk vkdkj NksVk gksrk gSA vr% buesa izHkkoh p-p vfrO;kiu ds dkj.k cgq cU/k (NN) lEHko gSA blh lewg 

ds Hkkjh rRo p-p cU/k ugha cukrs gSa D;ksafd buds d{kd cgqr cM+s rFkk QSyko fy, gq, gksrs gSa] blfy, buesa izHkkoh 

vfrO;kiu lEHko ugha gSA P – P ,dy ca/k] N – N ,dy ca/k ls izcy gksrs gS vr% QksLQksjl dh J`a[kyu dh izo`fÙk 

gksrh gSA  

  N  N (N2)  (P4) 

 

5. Polyphosphates are used as water softening agents because they  :  [JEE 2002(S), 3/90] 
 (A) form soluble complexes with anionic species 
 (B) precipitate anionic species 
 (C*) form soluble complexes with cationic species 
 (D) precipitate cationic species 

 ikWyhQkWLQsVks dks e`nq ty (soft water) cukus ds fy;s iz;qDr djrs gS D;ksafd %  [JEE 2002(S), 3/90] 

 (A) _.kk;uksa ds lkFk foys;'khy ladqy cukrs gSA (B) _.kk;uksa dks vo{ksfir djrs gSA  

 (C*) /kuk;uksa ds lkFk foys;'khy ladqy cukrs gSA  (D) /kuk;uksa dks vo{ksfir djrs gSA 

Sol. It sequesters Ca2+ and Mg2+ (present in hard water) and forms soluble complex with Ca2+ and Mg2+ 
which do not precipitate with CO3

2– and soap. 

gy- ;g Ca2+ vkSj Mg2+ ¼dBksj ty esa mifLFkr½ dks i`Fkd~ djrk gS] Ca2+ vkSj Mg2+ ds foys;'khy ladqy cukdj tks 

CO3
2– vkSj lkcqu ds lkFk vo{ksfir ugha gksrs gSaA 

 
6. For H3PO3 and H3PO4, the correct choice is :      [JEE 2003 (S), 3/84] 
 (A*) H3PO3  is dibasic and reducing (B) H3PO3  is dibasic and non-reducing 
 (C) H3PO4  is tribasic and reducing (D) H3PO3  is tribasic and non-reducing 

 H3PO3 rFkk H3PO4 ds fy, lgh dFku gS %      [JEE 2003 (S), 3/84] 

 (A*) H3PO3 f}{kkjh; o vipk;d gSaA  (B) H3PO3 f}{kkjh; o vu~vipk;d gSaA 

 (C) H3PO4 f=k{kkjh; o vipk;d gSaA  (D) H3PO3 f=k{kkjh; o vu~vipk;d gSaA 

Sol. In H3PO3, there are two OH– groups i.e. there are two ionisable protons. So it is diabasic in nature. The 
hydrogen which is directly attached to phosphorus atom is called as reducing hydrogen.  As H3PO3 
contains one P–H bond it acts as a reducing agent. 

gy-  H3PO3 esa nks OH– lewg gS vFkkZr blesa nks vk;uhd`r izksVksu gS] blfy, ;g izd`fr esa f}{kkjh; gksrk gSA og 

gkbMªkstu tks QkWLQksjl ls lh/ks tqM+k gksrk gS vipk;d gkbMªkstu dgykrh gSA pw ¡fd  H3PO3 esa ,d P–H ca/k gS 

vr% ;g vipk;d dh rjg dk;Z djrk gSA 
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7. (NH4)2 Cr2O7 on heating gives a gas which is also given by  :  [JEE 2004 (S), 3/84] 
 (A*) heating NH4NO2    (B) heating NH4NO3  
 (C) treating Mg3 N2 with H2O    (D) treating Na(compound) with H2O2  

 (NH4)2 Cr2O7 dks xeZ djus ij ,d xSl nsrk gS] tks fuEu ds }kjk Hkh nh tkrh gS % [JEE 2004 (S), 3/84] 

 (A*) NH4NO2 xeZ djus ij   (B) NH4NO3 xeZ djus ij  

 (C) Mg3 N2 rFkk H2O dh vfHkfØ;k }kjk  (D) Na(;kSfxd) rFkk H2O2 dh vfHkfØ;k }kjk 

Sol. (NH4)2Cr2O7  N2 + Cr2O3 + 4H2O. 
 N2 gas is also given by NH4NO2. 

 NH4NO2 N2 + 2H2O. 

 NH4NO3 N2O + 2H2O. 

gy- (NH4)2Cr2O7 N2 + Cr2O3 + 4H2O. 

 N2 xSl NH4NO2 }kjk Hkh nh tkrh gSA 

 NH4NO2 N2 + 2H2O. 

 NH4NO3 N2O + 2H2O. 
 

8. A pale blue liquid is obtained by equimolar mixture of two gases at –30ºC. [JEE 2005 (S), 3/84] 

 nks xSlksa ds leeksyj feJ.k ls –30ºC rki ij gYdk uhyk nzo izkIr gksrk gSA  [JEE 2005 (S), 3/84] 

 (A) N2O   (B*) N2O3  (C) N2O4  (D) N2O5 

Sol. NO + NO2
30ºCN2O3() pale blue 

gy- NO + NO2
30ºCN2O3() gYdk uhyk 

 

9. Thermodynamically most stable allotrope of phosphorus is :   [JEE 2005 (S), 3/84] 
 (A) Red   (B) White  (C*) Black  (D) Yellow  

 Å"ekxfrdh; :i ls QkWLQksjl dk lcls LFkk;h vij:i gS %    [JEE 2005 (S), 3/84] 

 (A) yky   (B) lQsn   (C*) dkyk   (D) ihyk 

Sol. Black phosphours has layered structure like graphite and has highest ignition temperature (> 673 K). 

   

   

gy- dkyk QkWLQksjl xzsQkbV ds leku ijrh; lajpuk j[krk gS rFkk vf/kdre Toyu rki (> 673 K) j[krk gSA 
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10. (a) What amount of CaO in grams is required to neutralise 852 g of P4O10 . [JEE 2005 (M), 1/60] 
 (b) Write the structure of P4O10 .       [JEE 2005 (M), 1/60] 

 (a) P4O10 ds 852 xzke dks mnklhu djus ds fy,] CaO dh fdruh ek=kk ¼xzke esa½ vko';d gSA  

           [JEE 2005 (M), 1/60] 

 (b) P4O10 dh ljapuk fy[kksA       [JEE 2005 (M), 1/60] 

Sol. (a)  6CaO + P4O10   2Ca3(PO4)2  
   6×[40+16] [31×4+16×10]  Calcium phosphate 
   = 336   = 284 
  According to above reaction, 
  284 g of P4O10 are completely reacted with 336 g of CaO. 

  852 g of P4O10 will react with 
336 852

284


g of CaO 

  Hence, required weight of CaO =
336 852

284


= 1008 g. 

 (b) Structure of P4O10 . 

    
gy- (a)  6CaO + P4O10   2Ca3(PO4)2  

   6×[40+16] [31×4+16×10]  dsfY'k;e QkLQsV  

   = 336   = 284 

  mijksDr vfHkfØ;k ds vuqlkj] 

  P4O10  dk 284 g, CaO ds 336 g ds lkFk iw.kZ:i ls vfHkfØ;k djrk gSA 

  P4O10 dk 852 g, CaO ds 
336 852

284


 g ds lkFk vfHkfØ;k djsxk  

  vr% CaO dk vko';d Hkkj =
336 852

284


= 1008 g. 

 (b) P4O10  dh lajpuk  
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Paragraph for Question Nos. 11 to 13 
 There are some deposits of nitrates and phosphates in earth’s crust. Nitrates are more soluble in water. 

Nitrates are difficult to reduce under the laboratory conditions but microbes do it easily. Ammonia forms 
large number of complexes with transition metal ions. Hybridization easily explains the ease of sigma 
donation capability of NH3 and PH3. Phosphine is a flammable gas and is prepared from white 
phosphorous. 

iz'u 11 ls 13 ds fy, vuqPNsn 

 HkwiiZVh (earth’s crust) esa ukbVªsV rFkk QkWLQsV ds dqN fu{ksi (deposits) gksrs gSaA ukbVªsV ikuh esa vf/kd ?kqyu'khy 

gSaA ukbVªsV dk iz;ksx'kkyk dh ifLFkfr;ksa esa vip;u (reduction) djuk dfBu gS ijUrq jksxk.kq (microbes) bls 

vklkuh ls djrs gSaA veksfu;k] laØe.k /kkrq vk;u (transition metal ions) ds lkFk] vf/kd la[;k esa ladqy 

(complexes) cukrh gSA NH3 rFkk PH3 dh flXeknku {kerk (sigma donation capability) dks ladj.k 

(hybridization) }kjk vklkuh ls le>k;k tkrk gSA QkWLQhu ,d Toyu'khy xSl gS vkSj bls lQsn QkWLQksjl (white 

phosphorous) ls cuk;k tkrk gSA 

 
11. Among the following, the correct statement is :     [JEE 2008, 4/163] 
 (A) phosphates have no biological significance in humans. 
 (B) between nitrates and phosphates, phosphates are less a abundant in earth’s crust. 
 (C*) between nitrates and phosphates, nitrates are less abundant in earth’s crust. 
 (D) oxidation of nitrates is possible in soil. 

 fuEufyf[kr esa ls lgh oäO; gS \       [JEE 2008, 4/163] 

 (A) QkWLQsV dk ekuo esa tSfod egRo ugha gSA 

 (B) ukbVªsV rFkk QkWLQsV esa ls QkWLQsV dk HkwiiZVh esa ckgqY; de gSA 

 (C*) ukbVªsV rFkk QkWLQsV esa ls ukbVªsV dk HkwiiZVh esa ckgqY; de gSA 

 (D) ukbVªsV dk feêh esa vkWDlhdj.k lEHko gSA 

Sol. Because of following two reasons, the nitrates are less abundant in earth crust.  
 (i) Nitrates have greater solubility in water. 
 (ii) Nitrates are prone to microbial action. 

gy- fuEu nks dkj.kksa ds dkj.k ukbVsªV~l HkwiiZVh ls de ek=kk esa izkIr gksrs gSA 

 (i) ukbVsªV~l dh ty esa foys;rk vf/kd gkssrh gSA 

 (ii) ukbVªsV dk jksxk.kq (microbial) tho }kjk vip;u gks tkrk gSA 

 
12. Among the following, the correct statement is :     [JEE 2008, 4/163] 
 (A) between NH3 and PH3, NH3 is a better electron donor because the lone pair of electrons occupies 

spherical ‘s‘ orbital and is less directional. 
 (B) between NH3 and PH3, PH3 is a better electron donor because the lone pair of electrons occupies 

sp3 orbital and is more directional. 
 (C*) between NH3 and PH3, NH3 is a better electron donor because the lone pair of electrons occupies 

sp3 orbital and is more directional. 
 (D) between NH3 and PH3, PH3 is a better electron donor because the lone pair of electrons occupies 

spherical ‘s’ orbital and is less directional. 

 fuEufyf[kr esa ls lgh oäO; gS \       [JEE 2008, 4/163] 

 (A) NH3 vkSj PH3 esa ls NH3 vPNk bysDVªkWu nkrk gS D;ksafd ,dkdh bysDVªkWu ;qXe xksykdkj ‘s‘ d{kd esa LFkku xzg.k 

djrk gS vkSj de fn'kkRed gksrk gSA 

 (B) NH3 vkSj PH3 esa ls PH3 vPNk bysDVªkWu nkrk gS D;ksafd ,dkdh bysDVªkWu ;qXe sp3 d{kd esa LFkku xzg.k djrk gS 

vkSj vf/kd fn'kkRed gksrk gSA 

 (C*) NH3 vkSj PH3 esa ls NH3 vPNk bysDVªkWu nkrk gS D;ksafd ,dkdh bysDVªkWu ;qXe sp3 d{kd esa LFkku xzg.k djrk 

gS vkSj vf/kd fn'kkRed gksrk gSA 

 (D) NH3 vkSj PH3 esa ls PH3 vPNk bysDVªkWu nkrk gS D;ksafd ,dkdh bysDVªkWu ;qXe xksykdkj ‘s‘ d{kd (orbital) esa 

LFkku xzg.k djrk gS vkSj de fn'kkRed (directional) gksrk gSA 
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Sol. NH3 is better electron donor as the lone pair of electrons are present in diffued and more directional sp3 
hybridised orbital. In PH3 the lone pair of electrons is supposed to be present in more concentrated s-
orbital which is closer to the nucleus. As a result the donation of electron pair is some what difficult.  

gy- vf/kd fn'kkRed rFkk folfjr sp3 ladfjr d{kd esa ,dkdh bysDVªkWu ;qXe gksus ds dkj.k NH3 vPNk bysDVªkWu nkrk 

gksrk gSA PH3 esa ,dkdh bysDVªkWu ;qXe vR;f/kd ladqfpr s-d{kd esa mifLFkr gksrk gS tks fd ukfHkd ds vR;f/kd 

fudV gksrk gS ftlds ifj.kkeLo:i bysDVªkWu ;qXe dk nku dfBu gksrk gSA 

 
13. White phosphorus on reaction with NaOH gives PH3 as one of the products. This is a : 
           [JEE 2008, 4/163] 
 (A) dimerization reaction   (B*) disproportionation reaction 
 (C) condensation reaction   (D) precipitation reaction 

 lQsn QkWLQksjl dh NaOH ds lkFk vfHkfØ;k djkus ij ,d mRikn PH3 curk gSA ;g vfHkfØ;k gS %  

           [JEE 2008, 4/163] 

 (A) f}ydhdj.k vfHkfØ;k (dimerization reaction) gSA 

 (B*) fo"kekuqikru vfHkfØ;k (disporportionation reaction) gSA 

 (C) la?kuu vfHkfØ;k (condensation reaction) gSA  

 (D) vo{ksi.k vfHkfØ;k (precipitation reaction) gSA 

Sol. It is disproportionation reaction,  

  
0

4P  + 3NaOH + 3H2O  3NaH2

5

P


O2
 + 

3

P


H3
 

gy- ;g fo"kekuqikrh vfHkfØ;k (disporportionation reaction) gS] 

  
0

4P  + 3NaOH + 3H2O  3NaH2

5

P


O2
 + 

3

P


H3 
 

14. The reaction of P4 with X leads selectively to P4O6. The X is :   [JEE 2009, 3/160] 
 (A) Dry O2     (B*) A mixture of O2 and N2 

 (C) Moist O2     (D) O2 in the presence of aqueous NaOH 

 P4 dh X ds lkFk vfHkfØ;k P4O6 oj.kkRed :i ls (selectively) izkIr gksrk gSA X gS % [JEE 2009, 3/160] 

 (A) 'kq"d O2     (B*) O2 vkSj N2 dk feJ.k 

 (C) vknZ O2     (D) tyh; NaOH dh mifLFkfr esa O2 

Sol. P4 + 3O2 2In presence of N
  P4O6. Here nitrogen acts as diluent. 

 Note :   
 In dry O2 following reactions may take place. 

   P4 + 3O2  P4O6. 

   P4O6 + 2O2  P4O10. 
 In moist O2 the P4O6 gets hydrolysed forming H3PO3. 

   P4O6 + 6H2O  4H3PO3. 
 In presence of NaOH. 

   P4 + 3OH– + 3H2O  PH3 + 3H2PO2
– 

gy- P4 + 3O2 2N


dh mifLFkfr esa
 P4O6. ;gk¡ ukbVªkstu ruqdkjd (diluent) ds :i esa dk;Z djrk gSaA  

 fVIi.kh :   

 ‘'kq"d vkWDlhtu dh mifLFkfr esa fuEu vfHkfØ;k,sa gks ldrh gSaA  

   P4 + 3O2  P4O6. 

   P4O6 + 2O2  P4O10. 

 vknzZ O2 dh mifLFkfr esa P4O6 vi?kfVr gksdj  H3PO3 cukrk gSaA 

   P4O6 + 6H2O  4H3PO3. 

 NaOH dh mifLFkfr esa] 

   P4 + 3OH– + 3H2O  PH3 + 3H2PO2
– 
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15. Match each of the reactions given in column-I with the corresponding products (s) given in column II.
          [JEE 2009, 8/160] 

 Column-I  Column-II 

(A) Cu + dil HNO3 (p) NO 

(B) Cu + conc HNO3 (q) NO2 

(C) Zn + dil HNO3 (r) N2O 

(D)  Zn + conc HNO3 (s) Cu(NO3)2 

  (t) Zn(NO3)2 

 dkWye-I esa fn;s x;s izR;sd vfHkfØ;k dks dkWye-II esa fn;s x;s laxr mRikn@mRiknksa ds lkFk lqesy dhft,A 

           [JEE 2009, 8/160] 

 dkWye-I  dkWye-II 

(A) Cu + ruq HNO3 (p) NO 

(B) Cu + lkanz HNO3 (q) NO2 

(C) Zn + ruq HNO3 (r) N2O 

(D)  Zn + lkanz HNO3 (s) Cu(NO3)2 

  (t) Zn(NO3)2 

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

Sol. (A) 3Cu + 8HNO3 (dilute)  2NO + Cu(NO3)2 + 4H2O  

 (B) Cu + 4HNO3 (concentrated)  2NO2 + Cu(NO3)2 + 2H2O 

 (C) 4Zn + 10HNO3 (dilute)  4Zn(NO3)2 + N2O  + 5H2O 

 (D) Zn + 4HNO3 (concentrated)  Zn(NO3)2 + 2NO2 + 2H2O  

gy %  (A) 3Cu + 8HNO3 (ruq)  2NO + Cu(NO3)2 + 4H2O  

 (B) Cu + 4HNO3 (lkUnz)  2NO2 + Cu(NO3)2 + 2H2O 

 (C) 4Zn + 10HNO3 (ruq)  4Zn(NO3)2 + N2O  + 5H2O 

 (D) Zn + 4HNO3 (lkUnz)  Zn(NO3)2 + 2NO2 + 2H2O 

 
16. Extra pure N2 can be obtained by heating        [JEE 2011, 3/160] 
 (A) NH3 with CuO    (B) NH4NO3 
 (C) (NH4)2Cr2O7     (D*) Ba(N3)2 

 xje djds vfr'kq) N2 çkIr fd;k tk ldrk gS          [JEE 2011, 3/160] 

 (A) NH3 dks CuO ds lkFk    (B) NH4NO3 dks 

 (C) (NH4)2Cr2O7 dks    (D*) Ba(N3)2 dks 

Sol.  Ba (N3)2(s) 
  Ba (s) + 3N2(g) 

 
17. Among the following, the number of compounds that can react with PCl5 to give POCl3 is O2, CO2, SO2, 

H2O, H2SO4, P4O10.         [JEE 2011, 3/160] 

 fuEu esa mu ;kSfxdksa dh la[;k tks PCl5 ls fØ;k djds POCl3 cuk ldrs gSa] gS %  [JEE 2011, 3/160]  

 O2, CO2, SO2, H2O, H2SO4, P4O10. 
Ans. 4 
Sol. PCl5 produces POCl3 on reaction with these compounds 

 PCl5  + SO2  POCl3 + SOCl2   (Source : J.D. Lee) 

 PCl5  + H2O  POCl3 + 2HCl    (Source :NCERT) 

 PCl5  + H2SO4  SO2Cl2 + 2POCl3 + 2HCl  (Source : J.D. Lee) 

 6PCl5  + P4O10  10POCl3    (Source : J.D. Lee). 

gy- PCl5 fuEu ;kSfxdksa ds lkFk vfHkd`r gksdj POCl3 nsrk gSA 

 PCl5  + SO2  POCl3 + SOCl2   (Source : J.D. Lee) 

 PCl5  + H2O  POCl3 + 2HCl    (Source :NCERT) 

 PCl5  + H2SO4  SO2Cl2 + 2POCl3 + 2HCl  (Source : J.D. Lee) 

 6PCl5  + P4O10  10POCl3    (Source : J.D. Lee). 
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18. Which ordering of compounds is according to the decreasing order of the oxidation state of nitrogen? 
             [JEE 2012, 3/136] 

 ;kSfxdksa dk dkSulk ?kVrk Øe ukbVªkstu dh ?kVrh vkWDlhdj.k voLFkk (oxidation state) ds vuqlkj gS\ 
 (A) HNO3, NO, NH4Cl, N2   (B*) HNO3, NO, N2, NH4Cl 
 (C) HNO3, NH4Cl, NO, N2   (D) NO, HNO3, NH4Cl, N2 

Sol. Compound  Oxidation state of Nitrogen 

 ;kSfxd   ukbVªkstu dk vkWDlhdj.k voLFkk 

 HNO3    = + 5  
 NO    = +2 
 NH4Cl    = –3 
 N2    = 0 
 So, correct order will be HNO3, NO, N2, NH4Cl 

 vr% lgh Øe HNO3, NO, N2, NH4Cl gksxkA 

 
19. Concentrated nitric acid, upon long standing, turns yellow-brown due to the formation of :  

        [JEE(Advanced) 2013, 2/120] 

 lkUnz ukbfVªd vEy dk dkQh le; ckn ihys&Hkwjs jax esa ifjofrZr gksuk fdlds cuus ls gksrk gS \ 

         [JEE(Advanced) 2013, 2/120] 
 (A) NO     (B*) NO2    (C) N2O   (D) N2O4 
Sol. HNO3 decomposes by giving NO2, O2, H2O 

 4HNO3  2H2O + 2NO2 + 3O2  
 So, Ans is (B). 

Sol. HNO3 fo?kfVr gksdj NO2, O2, H2O nsrk gSA  

 4HNO3  2H2O + 2NO2 + 3O2   

 vr% mÙkj (B) gSA  

 
20.* The pair(s) of reagents that yield paramagnetic species is/are     [JEE(Advanced) 2014, 3/120] 
 (A*) Na and excess of NH3   (B*) K and excess of O2 
 (C*) Cu and dilute HNO3   (D) O2 and 2-ethylanthraquinol  

 vfHkdeZdksa dk tksM+k tks vuqpqEcdh; (paramagnetic) inkFkZ nsrk gS ¼nsrs gSa½A    [JEE(Advanced) 2014, 3/120] 

 (A*) Na vkSj vf/kdrrk esa NH3   (B*) K vkSj vf/kdrk esa O2 

 (C*) Cu vkSj ruq HNO3    (D) O2 vkSj 2-,sfFky,UFkzkD;wukWy (2-ethylanthraquinol) 

Sol. Na + NH3(excess)  dilute solution of sodium in liquid NH3  
    (which is paramagnetic)   

 K + O2(excess)  KO2 (
–

2O  is paramagnetic) 

 Cu + dilute HNO3  Cu(NO3)2 + NO (NO is paramagnetic) 

 O2 + 2-ethylanthraquinol  2-ethylanthraquinone + H2O2 (Diamagnetic)  
 Hence Answer is (A), (B), (C) 
 

gy- Na + NH3(vkf/kD;)  nzOk NH3 esa lksfM;e dk ruq foy;u 

    (tks vuqpqEcdh; gS)   

 K + O2(vkf/kD;)  KO2 (
–

2O  vuqpqEcdh; gS) 

 Cu + ruq HNO3  Cu(NO3)2 + NO (NO vuqpqEcdh; gS) 

 O2 + 2-,fFky,UFkzkD;wukWy  2-,fFky,UFkzkD;wukWy+ H2O2 (izfrpqEcdh;)  

 vr% mRrj (A), (B), (C) gSA  

 

21. The product formed in the reaction of SOCl2 with white phosphorous is :[JEE(Advanced) 2014, 3/120] 

 SOCl2 dh lQsn QkLQksjl dh vfHkfØ;k ls cuk mRikn gS %  [JEE(Advanced) 2014, 3/120] 

 (A*) PCl3  (B) SO2Cl2  (C) SCl2  (D) POCl3 
Sol. P4 + 8SOCl2 4PCl3 + 4SO2 + S2Cl2       (NCERT Reaction)  (NCERT vfHkfØ;k) 

 
 
 

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


p-block elements (N & O Family) 
 

 

 

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 PNO- 55 

Toll Free : 1800 258 5555  | CIN: U80302RJ2007PLC024029 

 

22.* The compound(s) which generate(s) N2 gas upon thermal decomposition below 300ºC is  (are) 

 ;kSfxd tks 300°C ds uhps Å"ek vi?kVu (thermal decomposition) gksus ij N2xSl mEié djrk ¼djrs½ gSa ¼gSa½ 

                     [JEE(Advanced) 2018, 4/120] 
  (A) NH4NO3   (B*) (NH4)2Cr2O7  (C*) Ba(N3)2   (D) Mg3N2 

Sol. (A) NH4NO3(decompose below 300°C to produce N2O & H2O, but to produce N2, it should be heated 
above 300°C). 

(B) (NH4)2Cr2O7 


N2 + Cr2O3 + H2O  

(C) Ba(N3)2 


Ba + N2  

 (D) Mg3N2 (an ionic compound; will not decompose below 300°C) 

Sol. (A) NH4NO3(300°C ls de rki ij fo?kfVr gksdj N2O rFkk H2O mRikfnr djrk gS ysfdu N2 mRifknr djus ds 

fy, bls 300°C ls vf/kd rki ij xeZ fd;k tkuk pkfg,) 

(B) (NH4)2Cr2O7 


N2 + Cr2O3 + H2O 

(C) Ba(N3)2 


Ba + N2 

 (D) Mg3N2 (,d vk;fud ;kSfxd] 300°C ls de rki ij fo?kfVr ugha gksxkA) 
 

23.* Based on the compounds of group 15 elements, the correct statement(s) is (are)  
                     [JEE(Advanced) 2018, 4/120] 
 (A*) Bi2O5 is more basic than N2O5 
 (B*) NF3 is more covalent than BiF3 
 (C*) PH3 boils at lower temperature than NH3 
 (D) The N–N single bond is stronger than the P–P single bond  

oxZ 15 ds rRoksa ds ;kSfxdksa ds vk/kkj ij] lgh izdFku gS ¼gSa½              [JEE(Advanced) 2018, 4/120] 

 (A*) Bi2O5,N2O5 ls T;knk {kkjdh; (basic) gSA (B*) NF3,BiF3 ls T;knk lgla;kstd (covalent) gSA 

(C*) PH3, NH3 ls fuEu rkieku ij mcyrk gSA (D) ,dy N–N ca/k] ,dy P–P ca/k ls vf/kd izcy gSA 

Sol.  Bi2O5 is more basic than N2O5   

  NF3 is more covalent than BiF3  

  NH3 boiling point is higher than PH3  

  P–P single bond is stronger than N–N single bond.  

Sol.  Bi2O5, N2O5  ls izcy {kkjh; gSA 

  NF3, BiF3 ls vf/kd lgla;ksth gSA  

  NH3, PH3 ls vf/kd DoFkukad j[krk gSA 

  P–P ,dy ca/k N–N ,dy ca/k ls izcy gSA 

Section (B) : Group 16th  

[k.M (B) : lewg 16 
24. Amongest H2O, H2S, H2Se and H2Te the one with highest boiling point is : [JEE 2000 (S), 3/35] 
 (A*) H2O because of H-bonding.   (B) H2Te because of higher molecular weight. 
 (C) H2S because of H-bonding.     (D) H2Se because of lower molecular weight. 

 H2O, H2S, H2Se rFkk H2Te esa ls ,d ftldk DoFkukad mPpre gSa] fuEu gSa %   [JEE 2000 (S), 3/35] 

 (A*) H2O, H-cU/k gksus ds dkj.k   (B) H2Te, mPprj v.kqHkkj gksus ds dkj.kA 

 (C) H2S, H-cU/k gksus ds dkj.k    (D) H2Se, fuEurj v.kqHkkj gksus ds dkj.k 

Sol. Intermolecular forces between H2S, H2Se and H2Te molecules are purely Van der Waal’s force of 
attraction while in water there is stronger H-bonding between the water molecules. H-bond is stronger 

than Van der Waal's force of attraction and thus more energy is required for converting H2O() to 
(H2O)(g). 

gy- H2S,H2Se rFkk H2Te v.kq esa vUrj vkf.od cy okUMj okYl vkd"kZ.k dk cy gksrk gS tcfd ty esa ty ds v.kqvks 

ds chp izcy H-ca/k gksrk gSA H-ca/k okUMj okYl vkd"kZ.k cy ls vf/kd izcy gksrk gS blfy;s H2O() dks (H2O)(g) 

esa cnyus ds fy;s vf/kd ÅtkZ dh vko';drk gksrh gSA 
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25. The number of S–S bonds, in sulphur trioxide trimer (S3O9) is :   [JEE 2001 (S), 3/35] 
 (A) three   (B) two   (C) one   (D*) Zero 

 lYQj VªkbZ vkWDlkbM ds f=kyd S3O9 esa fdrus S–S cU/k gS %    [JEE 2001 (S), 3/35] 

 (A) rhu   (B) nks   (C) ,d   (D*) 'kwU; 

Sol.  There is no S-S bond in S3O9 . 

gy   S3O9  esa ;gkW S-S ca/k ugh gSA 

 

26. Which of the following oxoacids of sulphur has –O–O– linkage ?   [JEE 2004 (S), 3/84] 

 lYQj dk dkSulk vkWDlh vEy O–O cU/k j[krk gS \     [JEE 2004 (S), 3/84] 

 (A) H2 S2 O3   (B) H2 S2 O5   (C) H2 S2 O6   (D*) H2 S2 O8  
Sol. It is peroxodisulphuric acid, the Marshall’s acid and contains one –O–O– linkage as given in structure 

  
OO
||||

OH—S—O—O—S—HO
||||
OO

 
                 (H2S2O8) 

gy- ;g ijvkWDlhvEy ;k ekW'kZy vEy gS] vkSj ftlesa ,d –O–O– Ja`[kyk ik;h tkrh gS tSlk lajpuk esa fn;k x;k gSA 

  
OO
||||

OH—S—O—O—S—HO
||||
OO

 
                 (H2S2O8) 
 

27. Which of the following is not oxidised by O3 ?     [JEE 2005 (S), 3/84] 

 fuEu essa ls dkSulk ;kSfxd O3 ls vkWDlhd`r ugha gksrk gS \    [JEE 2005 (S), 3/84] 

 (A) K    (B*) KMnO4   (C) K2 MnO4   (D) FeSO4  
Sol. Mn in KMnO4 is in highest oxidation state can not be oxidised. I–, MnO4

2– and Fe2+ can be oxidised to I2, 
MnO4

– and Fe3+ respectively by O3. 

gy- KMnO4 esa Mn mPpre vkWDlhdj.k voLFkk esa gS] vr% vkWDlhd`r ugh gks ldrk gSA I–, MnO4
2– o Fe2+, O3 }kjk 

Øe'k% I2, MnO4
–  o Fe3+ esa vkDlhd`r gks ldrs gSA 

 

28. Which gas is evolved when PbO2   is treated with concentrated HNO3 ? [JEE 2005 (S), 3/84] 

 PbO2 dks HNO3 ls mipkfjr djus ij dkSulh xSl ckgj fudyrh gS \   [JEE 2005 (S), 3/84] 

 (A) NO2   (B*) O2    (C) N2    (D) N2O 

Sol. PbO2 + 4HNO3  Pb(NO3)2 + 2NO2 + 2H2O + O2 . 
 
29. Aqueous solution of Na2S2O3 on reaction with Cl2 gives :    [JEE 2008, 3/162] 

 Na2S2O3 ds tyh; foy;u dh Cl2 ds lkFk vfHkfØ;k djus ij nsrk gSA   [JEE 2008, 3/162] 

 (A) Na2S4O6
  (B*) NaHSO4   (C) NaCl  (D) NaOH 

Sol. Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8 HCl 
 It destroys the chlorine present in fibres during dyeing. That is why the Na2S2O3 is called as antichlor. 

gy  Na2S2O3 + 4Cl2 + 5H2O  2NaHSO4 + 8 HCl 
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 ;g jtad fof/k ds nkSjku js'kks esa mifLFkr Dyksjhu dks u"V dj nsrk gS ;gh dkj.k gS fd Na2S2O3 dks ,aVhDyksj dgk 

tkrk gSA 

 
30. Hydrogen peroxide in its reaction with KIO4 and NH2OH respectively, is acting as a 
         [JEE(Advanced) 2014, 3/120] 
 (A*) reducing agent, oxidising agent  (B) reducing agent, reducing agent 
 (C) oxidising agent, oxidising agent  (D) oxidising agent, reducing agent 

 gkbMªkstu isjkDlkbM dh Øe'k% KIO4 ,oa NH2OH ls vfHkfØ;k esa] ;g dk;Z dj jgk gS 

         [JEE(Advanced) 2014, 3/120] 

 (A*) vipk;d (reducing agent) dh rjg] vkWDlhdkjd (oxidising agent) dh rjg 

 (B) vipk;d dh rjg] vipk;d dh rjg 

 (C) vkWDlhdkjd dh rjg] vkWDlhdkjd dh rjg 

 (D) vkWDlhdkjd dh rjg] vipk;d dh rjg 

Sol. KlO4 + H2O2  KlO3 + H2O + O2         
 H2O2 acts as a reductant  

 2NH2OH + H2O2 N2 + 4H2O 
 H2O2 acts as an oxidant. 

Sol. KlO4 + H2O2  KlO3 + H2O + O2        

 H2O2 vipk;d dh rjg dk;Z djrk gSA 

 2NH2OH + H2O2 N2 + 4H2O 

 H2O2 vkWDlhdkjd dh rjg dk;Z djrk gSA  

 
31.* The nitrogen containing compound produced in the reaction of HNO3 with P4O10. 
 (A) can also be prepared by reaction of P4 and HNO3   [JEE(Advanced) 2016, 4/124] 
 (B*) is diamagnetic 
 (C) contains one N-N bond 
 (D*) react with Na metal producing a brown gas 

 HNO3 dh P4O10 ds lkFk vfHkfØ;k esa mRikfnr ukbVªkstu vUrfoZ””"V ;kSfxd [JEE(Advanced) 2016, 4/124] 

 (A) P4 rFkk HNO3 dh vfHkfØ;k ls Hkh cuk;k tk ldrk gSA  

 (B*) izfrpqEcdh; (diamagnetic)  gS 

 (C) esa ,d N–N cU/k vUrfoZ”"V gS 

 (D*) Na /kkrq ls vfHkfØ;k dj ,d Hkwjh (brown) xSl mRikfnr djrk gSA  

Sol.  4HNO3 +  P4O10  2N2O5 +  4HPO3 
 So, nitrogen containing compound is N2O5 

 (A) P4 + 20HNO3  4H3PO4 + 20NO2 + 4H2O 
 N2O5 can't be prepared by reaction of P4 & HNO3. 
 (B) N2O5 is diamagnetic.  
 (C) Structure of N2O5 is: 

 
 

N 

O O 

O 

O 
N 

O 

 
 (It does not contain N–N bond)    

 (D) N2O5 + Na  NaNO3 + NO2 

gy- 4HNO3 +  P4O10  2N2O5 +  4HPO3 

 blfy, ukbVªkstu ;qDr ;kSfxd N2O5 gS 

 (A) P4 + 20HNO3  4H3PO4 + 20NO2 + 4H2O 

 N2O5 dks P4 & HNO3 dh vfHkfØ;k }kjk ugh cuk;k tk ldrkA  

 (B) N2O5 izfrpqEcdh; gSA  

 (C) N2O5 dh lajpuk gS&   
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N 

O O 

O 

O 
N 

O 

 
 blesa N–N cU/k vuqifLFkr gSA  

 (D) N2O5 + Na  NaNO3 + NO2 

 

Paragraph for Question Nos. 32 to 33 
 Upon heating KClO3 in the presence of catalytic amount of MnO2, a gas W is formed. Excess amount of 

W reacts with white phosphorus to give X. The reaction of X with pure HNO3 gives Y and Z. 

iz'u 32 ls 33 ds fy, vuqPNsn 

 MnO2 dh mifLFkfr esa KClO3 dk rkiu djus ij ,d xSl W curh gSA W dh vkf/kD; ek=kk lQsn QkLQksjl ds 

lkFk vfHkfØ;k djds X nsrh gSA X dh 'kq) HNO3 ds lkFk vfHkfØ;k Y vkSj Z nsrh gSA  

 
32. Y and Z are, respectively                 [JEE(Advanced) 2017, 3/122] 
 (A) N2O4 and HPO3 (B) N2O4 and H3PO3 (C) N2O3 and H3PO4 (D*) N2O5 and HPO3  

 Y vkSj  Z Øe'k% gSa 

 (A) N2O4 vkSj HPO3 (B) N2O4 vkSj H3PO3 (C) N2O3 vkSj H3PO4 (D*) N2O5 vkSj HPO3 

 
33. W and X are, respectively                 [JEE(Advanced) 2017, 3/122] 
 (A*) O2 and P4O10 (B) O2 and P4O6  (C) O3 and P4O6 (D) O3 and P4O10  

 W vkSj X Øe'k% gSa 

 (A*) O2 vkSj P4O10 (B) O2 vkSj P4O6  (C) O3 vkSj P4O6  (D) O3 vkSj P4O10  

Sol.  (32 & 33) 

 KClO3 
2

2
MnO (W)

KCl O


    

 
)X(
104

)excess(
2

)white(
4 OPOP      

 4 10 3 2 5 3
(Y) (Z)

P O HNO N O HPO    

 

PART - II : JEE (MAIN) / AIEEE PROBLEMS  (PREVIOUS YEARS) 

Hkkx - II : JEE (MAIN) / AIEEE ¼fiNys o"kksZ½ ds iz'u 

 

JEE(MAIN) OFFLINE PROBLEMS 
 

1. The number of hydrogen atom (s) attached to phosphorus atom in hypophosphorus acid is :   
           [AIEEE 2005, 3/225] 
 (1) zero   (2*) two   (3) one   (4) three 

 gkbiks QkLQksjl vEy esa QkWLQksjl ijek.kq ls tqM+s gq, gkbMªkstu ijek.kq ¼Bksl½ dh la[;k fuEu gS%    

           [AIEEE 2005, 3/225] 

 (1) 'kwU;   (2*) nks   (3) ,d   (4) rhu 

Sol. Hypophosphorus acid  

 Number of hydrogen atom(s) attached to phosphorus atom is 2 which are called as reducing hydrogen. 
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gy- gkbiksQkWLQksjl vEy  

 QkWLQksjl ijek.kq ls tqM+s gkbMªkstu ijek.kq dh la[;k nks gSa] tks fd vipf;r gkbMªkstu dgykrs gSaA  
 

2. Which of the following chemical reactions depicts the oxidizing behaviour of H2SO4?  
           [AIEEE 2006, 3/165] 

 fuEu esa ls dkSu&lh jklk;fud vfHkfØ;k H2SO4 ds mipk;d O;ogkj dks iznf'kZr djrh gS \     

           [AIEEE 2006, 3/165] 

 (1*) 2HI + H2SO4  I2 + SO2 + 2H2O  (2) Ca(OH)2 + H2SO4 CaSO4 + 2H2O 

 (3) NaCl + H2SO4 NaHSO4 + HCl  (4) 2PCl5 + H2SO4 2POCl3 + 2HCl + SO2Cl2 

Sol.  

 

3. Regular use of which of the following fertilizers increases the acidity of soil? [AIEEE 2007, 3/120] 
 (1) Superphosphate of lime   (2*) Ammonium sulphate 
 (3) Potassium nitrate    (4) Urea 

 fdl mojZd dk fu;fer iz;ksx e`nk ds vEyh; xq.k dks c<+krk gS \   [AIEEE 2007, 3/120] 

 (1) lqij QkWLQsV vkWQ ykbe   (2*) veksfu;e lYQsV 

 (3) iksVSf'k;e ukbVªsV    (4) ;wfj;k 

Sol. (NH4)2SO4 + 2H2O    (2H+ + SO4
2–) + 2NH4OH 

              Strong acid           Weakbase 
 (NH4)2 SO4 on hydrolysis produces strong acid H2SO4, which increases the acidity of the soil. 

gy- (NH4)2SO4 + 2H2O    (2H+ + SO4
2–) + 2NH4OH 

                  çcy vEy       nqcZy {kkj 

 (NH4)2 SO4 ds tyvi?kV~u ij çcy vEy H2SO4, curk gS tks fd e`nk dh vEyrk c<+krk gSaA 

 

4.* Which of the following statement is wrong?     [AIEEE 2011, 4/120] 
 (1*) The stability of hydrides increase from NH3 to BiH3 in group 15 of the periodic table : 

 (2) Nitrogen cannot form d-p bond. 
  (3) Single N – N bond is weaker than the single P – P bond. 
  (4*) N2O4 has two resonance structure  

 fuEu esa ls dkSulk dFku vlR; gS \       [AIEEE 2011, 4/120] 

 (1*) gkbMªkbMksa dk LFkkf;Ro NH3 ls ysdj BiH3 rd vkorZ rkfydk ds oxZ 15 esa c<+rk gSA 

 (2) ukbVªkstu d-p cU/k ugha cuk ldrkA 

  (3) ,dy N – N cU/k ,dy P – P ls detksj gksrk gSA 

  (4*) N2O4 dh nks vuqukn lajpuk,a gSA 

Sol. The stability of hydrides decreases from NH3 to BiH3 which can be observed from their bond 
dissociation enthalpy. The correct order is NH3 < PH3 < AsH3 < SbH3 < BiH3. 

 

  Property  NH3 PH3 AsH3 SbH3 BiH3 

  dissH(E–H) / kJ mol–1 389 322 297 255   – 
 

 Alternate Solution 
 N2O4 may has four resonating structure but in NCERT only two resonating structure . 
 Resonating structures of N2O4  are  
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Sol. NH3 ls BiH3 dh rjQ gkbMªkbM dk LFkkf;Ro ?kVrk gSA ftUgs fn;s x, cU/k fo;kstu ,UFkSYih }kjk ns[kk tk ldrk 

gSA lgh Øe NH3 < PH3 < AsH3 < SbH3 < BiH3 gSA 
 

      xq.k/keZ  NH3 PH3 AsH3 SbH3 BiH3 

  dissH(E–H) / kJ mol–1 389 322 297 255   – 
 

 oSdfYid gy % 

 N2O4 dh pkj vuquknh lajpuk gksrh gSa ysfdu NCERT esa dsoy nks vuquknh lajpuk gksrh gSaA 

 N2O4  dk vuquknh lajpuk fuEu gSa % 

  

  

  
 

5. Which of the following statements regarding sulphur is incorrect ?  [AIEEE 2011, 4/120] 
 (1) S2 molecule is paramagnetic.    
 (2) The vapour at 200ºC consists mostly of S8 rings.  
 (3) At 600ºC the gas mainly consists of S2 molecules.   
 (4*) The oxidation state of sulphur is never less than +4 in its compounds.  

 lYQj ds lEcU/k esa fuEu esa ls dkSu lk dFku vlR; gS \     [AIEEE 2011, 4/120] 

 (1) S2 v.kq vuqpqEcdh; gSA  

 (2) 200ºC ij ok"i esa vf/kdrj S8 oy; ik;s tkrs gSaA   

 (3) 600ºC ij xSl esa vf/kdrj S2 v.kq ik;s tkrs gSaA    

 (4*) lYQj dh mip;u voLFkk +4 ls fuEurj dHkh Hkh blds ;kSfxd esa ugha gksrh gSA  

Sol. Sulphur exhibit + 2, + 4, + 6 oxidation states but + 4 and + 6 are more common. 

Sol. lYQj + 2, + 4, + 6 vkWDlhdj.k voLFkk,sa n'kkZrk gS ysfdu + 4 rFkk + 6 vf/kd lkekU; gSA 
 

6. Which of the following is the wrong statement ?    [JEE(Main) 2013, 4/120] 

 (1) ONCl and ONO– are not isoelectronic.  (2) O3 molecule is bent 
 (3) Ozone is violet-black in solid state  (4) Ozone is diamagnetic gas.  
 

 fuEu esa ls dkSu lk dFku xyr gS \      [JEE(Main) 2013, 4/120] 

 (1) ONCl rFkk ONO– lebysDVªkWfud ugha gSaA  (2) O3 v.kq VsM+k gSA 

 (3) vkst+ksu Bksl voLFkk esa cSaxuh&dkyk gksrk gSA (4) vkst+ksu izfrpqEcdh; xSl gSA  

Ans. (All statement are correct there is no answer). 
Sol. (1) ONCl = 8 + 7 + 17 = 32e–  
      ONO– = 8 + 7 + 8 + 1 = 24e– (correct) 
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 (2) 
O
..

O O
 Central atom O is sp2 hybridised with 1 lone pair, so bent shape (correct) 

 (3) Ozone is violet-black in solid state. (Ref. NCERT & shriver atkins) 
 (4) O3 has no unpaired electrons, so diamagnetic (correct) 
Sol. (1) ONCl = 8 + 7 + 17 = 32e–  

      ONO– = 8 + 7 + 8 + 1 = 24e– (lgh) 

 (2) 
O
..

O O 
dsfUnz; vkWDlhtu ijek.kq  sp2  ladfjr gS rFkk ;g ,d ,dkdh bySDVªkWu ;qXe j[krk gS vr% bldh 

eqM+h gqbZ vkdf̀r (bent) gksxh (lgh) 

 (3) Bksl voLFkk es vkstksu cSaxuh&dkyk gksrk gS (ref. NCERT & shriver atkins) 

 (4) O3 v;qfXer bySDVªkWu ugh j[krk] vr% ;g izfrpqEcdh; gS (lgh) 
 

7. Which of the following properties is not shown by NO ?           [JEE(Main) 2014, 4/120] 
 (1*) It is dimagnetic in gaseous state   (2) It is a neutral oxide 
 (3) It combines with oxygen to form nitrogen dioxide (4) It's bond order is 2.5 

 NO dkSu&lk fuEu xq.k iznf'kZr ugha djrk gS \                 [JEE(Main) 2014, 4/120] 

 (1*) xSlh; voLFkk esa izfrpqEcdh; gSA 

 (2) ;g ,d mnklhu vkWDlkbM gSA 

 (3) ;g vkWDlhtu ls ;ksx dj ukbVªkstu MkbZvkWDlkbM cukrk gSA 

 (4) bldh cU/k dksfV 2.5 gSA 

Sol. NO is paramagnetic in gaseous state.  xSlh; izkoLFkk esa NO vuqpqEcdh; gSA  
 

8. From the following statements regarding H2O2, choose the incorrect statement :  
         [JEE(Main) 2015, 4/120] 
 (1*) It can act only as an oxidizing agent  
 (2) It decomposed on exposure to light 
 (3) It has to be stored in plastic or wax lined glass bottles in dark 
 (4) It has to be kept away from dust   

 H2O2 ds lUnHkZ esa] fuEufyf[kr dFkuksa esa ls xyr dFku pqfu, %   [JEE(Main) 2015, 4/120] 

 (1*) ;g dsoy vkWDlhdkjd gS 

 (2) izdk'k esa bldk vi?kVu gksrk gS 

 (3) bls IykfLVd ;k eksevVs dk¡p cksryksa esa va/ksjs esa laxzfgr fd;k tkrk gS 

 (4) bls /kwy ls nwj j[kuk pkfg, 

Sol. H2O2 can undergo reduction as well as oxidation because oxidation number of oxygen in H2O2 is –1. 
So, it can act both as reducing agent and oxidising agent. 

 H2O2 vip;u rFkk vkWDlhdj.k ns ldrk gSA D;ksafd H2O2 esa vkWDlhtu dh vkWDlhdj.k la[;k –1 gSA vr% ;g 

vipk;d rFkk vkWDlhdkjd nksuksa dh rjg O;ogkj dj ldrk gSA  
 

9. Assertion : Nitrogen and Oxygen are the main components in the atmosphere but these do not react to 
form oxides of nitrogen.               [JEE(Main) 2015, 4/120] 

 Reason : The reaction between nitrogen and oxygen requires high temperature.  
 (1*) Both assertion and reason are correct, and the reason is the correct explanation for the assertion 
 (2) Both assertion and reason are correct, but the reason is not the correct explanation for the assertion 
 (3) The assertion is incorrect, but the reason is correct 
 (4) Both are assertion and reason are incorrect   

 vfHkdFku : ukbVªkstu vkSj vkWDlhtu okrkoj.k ds eq[; ?kVd gSa ijUrq ;g fØ;k djds ukbVªkstu ds vkWDlkbM ugha 

cukrsA  

 rdZ : ukbVªkstu vkSj vkWDlhtu ds chp vfHkfØ;k ds fy, mPp rki dh vko';drk gSA  [JEE(Main) 2015, 4/120] 

 (1*) vfHkdFku vkSj rdZ nksuksa lgh gSa vkSj rdZ vfHkdFku dk lgh Li"Vhdj.k gSA  

 (2) vfHkdFku vkSj rdZ nksuksa lgh gSa ijUrq rdZ vfHkdFku dk lgh Li"Vhdj.k ugha gSA  

 (3) vfHkdFku xyr gS ijUrq rdZ lgh gSA  

 (4) vfHkdFku o rdZ nksuksa xyr gSaA 
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10. The pair in which phosphorous atoms have a formal oxidation state of +3 is:    [JEE(Main) 2016, 4/120] 
 (1) Pyrophosphorous and hypophosphoric acids (2) Orthophosphorous and hypophosphoric acids 
 (3) Pyrophosphorous and pyrophosphoric acids (4*) Orthophosphorous and pyrophosphorous acids 

 og ;qXe ftuesa QkLQksjl ijek.kqvksa dh QkeZy vkWDlhdj.k voLFkk +3 gS %      [JEE(Main) 2016, 4/120] 

 (1) ik;jksQkLQksjl rFkk gkbiksQkLQksfjd ,flM (2) vkFkksZQkLQksjl rFkk gkbiksQkLQksfjd ,flM 

 (3) ik;jksQkLQksjl rFkk ik;jksQkLQksfjd ,flM (4*) vkFkksZQkLQksjl rFkk ik;jksQkLQksjl ,flM 

Sol. Orthophosphorous acid   






 

3

3

3 OPH   ;   Pyrophosphorous acid   






 

5

3

22 OPH  

Sol. vkFkksZQkLQksjl ,flM    






 

3

3

3 OPH  ;   ik;jksQkLQksjl ,flM    






 

5

3

22 OPH  

 
11. The reaction of zinc with dilute and concentrated nitric acid, respectively, produces: 
                  [JEE(Main) 2016, 4/120] 
 (1) NO2 and NO  (2) NO and N2O  (3) NO2 and N2O (4*) N2O and NO2 

 ruq rFkk lkUnz ukbfVªd ,flM ds lkFk ftad dh vfHkfØ;k }kjk Øe’k% mRiUu gksrs gSa%       [JEE(Main) 2016, 4/120] 

 (1) NO2 rFkk NO  (2) NO rFkk N2O  (3) NO2 rFkk N2O (4*) N2O rFkk NO2 

Sol. Zn + HNO3 (dil.)  Zn(NO3)2 (aq) + N2O + H2O 

 Zn + HNO3 (conc.)  Zn(NO3)2 + NO2 + H2O 

Sol. Zn + HNO3 (ruq) Zn(NO3)2 (aq) + N2O + H2O 

 Zn + HNO3 (lkUnz)  Zn(NO3)2 + NO2 + H2O 

 
12. Hydrogen peroxide oxidises [Fe(CN)6]4– to [Fe(CN)6]3–in acidic medium but reduces [Fe(CN)6]3–to 

[Fe(CN)6]4– in alkaline medium. The other products formed are, respectively.   
          [JEE(Main) 2018, 4/120] 
 (1*) H2O and (H2O + O2)    (2) H2O and (H2O + OH–) 
 (3) (H2O + O2) and H2O    (4) (H2O + O2) and (H2O+ OH–)  

 gkbMªsktu ijkWDlkbM vEyh; ek/;e esa] [Fe(CN)6]4– dks [Fe(CN)6]3– esa mipf;r djrk gS ijUrq {kkjh; ek/;e esa 

[Fe(CN)6]3– dks [Fe(CN)6]4– esa vipf;r djrk gSA vU; cuus okys mRikn Øe'k% gS\  
          [JEE(Main) 2018, 4/120] 

 (1*) H2O rFkk (H2O + O2)    (2) H2O rFkk (H2O + OH–) 

 (3) (H2O + O2) rFkk H2O    (4) (H2O + O2) rFkk (H2O+ OH–)  

Sol. 2 –4
6])CN(Fe[ + H2O2 +2H+  2[Fe(CN)6]3– + 2H2O  

 2[Fe(CN)6]3– +H2O2 +2OH– 2[Fe(CN)6]4– + O2 + 2H2O 
 
13. The compound that does not produce nitrogen gas by the thermal decomposition is : 
          [JEE(Main) 2018, 4/120] 

 og ;kSfxd tks rkih; fo?kVu }kjk ukbVªkstu xSl ugha mRiUu djrk] gS &  [JEE(Main) 2018, 4/120] 

 (1) NH4NO2  (2*) (NH4)2SO4  (3) Ba(N3)2  (4) (NH4)2Cr2O7 

Sol. (1) NH4NO2 


N2(g) + 2H2O()  

 (2) (NH4)2SO4 


2NH3(g) + H2SO4 

 (3) Ba(N3)2 


Ba(s) + 3N2(g) (Pure) ¼'kq)½ 

 (4) (NH4)2Cr2O7 


N2(g) + Cr2O3(s) + 4H2O() 
 

JEE(MAIN) ONLINE PROBLEMS 
 

1. Which of the following is not formed when H2S reacts with acidic K2Cr2O7 solution ? 

 vEyh; K2Cr2O7 ?kksy dh H2S ds lkFk vfHkfØ;k gksus ij fuEuksa esa ls dkSu ugha curk gS \ 

                   [JEE(Main) 2014 Online (09-04-14), 4/120] 
 (1*) CrSO4  (2) Cr2(SO4)3  (3) K2SO4  (4) S 
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2. Hydrogen peroxide acts both as an oxidizing and as a reducing agent depending upon the nature of the 

reacting species. In which of the following cases H2O2 acts as a reducing agent in acid medium ? 

 gkbMªkstu ijvkWDlkbM vipk;d rFkk mipk;d nksuksa izdkj ls O;ogkj djrk gS vkSj ;g fuHkZj djrk gS vfHkfØ;k 

djus okys Lih'kht ds LokHkko ijA fuEu esa ls fdlds lkFk H2O2 vEyh; ek/;e esa vipk;d ds :i esa fØ;k djrk 

gS\                  [JEE(Main) 2014 Online (12-04-14), 4/120] 

 (1*) MnO4
–

  (2) Cr2O7
2–

  (3) SO3
2–

  (4) KI 
 
3. Which of these statements is not true ?        [JEE(Main) 2014 Online (19-04-14), 4/120] 
 (1*) NO+ is not isoelectronic with O2  
 (2) B is always covalent in its compounds  
  (3) In aqueous solution, the Tl+ ion is much more stable than Tl(III)  
  (4) LiAlH4 is a versatile reducing agent in organic synthesis.  

 bu dFkuksa esa ls dkSu&lk dFku lR; ugha gS \       [JEE(Main) 2014 Online (19-04-14), 4/120] 

 (1*) NO+ rFkk O2 lebysDVªkWuh ugha gSA   

 (2) cksjku vius ;kSfxdksa esa lnSo lgla;ksth gksrk gSA   

  (3) tyh; foy;u esa] Tl(III) dh vis{kk Tl+ vk;u vR;kf/kd LFkk;h gksrk gSA  

  (4) LiAlH4 dkcZfud la'ys"k.kksa esa iz;ksx gksus okyk ,d cgqeq[kh vipk;d gSA  

 
4. 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  

 
5. Identify the incorrect statement:    [JEE(Main) 2016 Online (10-04-16), 4/120]  
 (1) Rhombic and monoclinic sulphur have S8 molecules. 
 (2) S8 ring has a crown shape. 
 (3) S2 is paramagnetic like oxygen. 
 (4*) The S–S–S bond angles in the S8 and S6 rings are the same. 

 vlR; dFku dks igpkfu;sA     [JEE(Main) 2016 Online (10-04-16), 4/120]  

 (1) jkWfEcd vkSj ,durk{k lYQj esa S8 v.kq mifLFkr gksrk gSA  

 (2) S8 oy; eqdqV dh vkd`fr j[krh gSA  

 (3) S2 vkWDlhtu dh rjg vuqpqEcdh; gksrh gSA  

 (4*) S–S–S cU/k dks.k S8 vkSj S6 oy; esa leku gksrs gSA  

Sol. Fact   
 
6. Identify the pollutant gases largely responsible for the discoloured and Iustreless nature of marble of the 

Taj Mahal.       [JEE(Main) 2017 Online (08-04-17), 4/120] 
 (1*) SO2 and NO2   (2) SO2 and O3   (3) O3 and CO2   (4) CO2 and NO2 

 Og iznw"kd xSlsa igpkfu;s tks rktegy ds laxejej ds efyu o nhfIrghu gksus ds fy, eq[;r% mÙkjnk;h gSaA 

        [JEE(Main) 2017 Online (08-04-17), 4/120] 

 (1*) SO2 rFkk NO2   (2) SO2 rFkk O3   (3) O3 rFkk CO2   (4) CO2 rFkk NO2 
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7. In which of the following reactions, hydrogen peroxide acts as an oxidizing agent ?  
        [JEE(Main) 2017 Online (08-04-17), 4/120] 

 fuEu esa ls fdl vfHkfØ;k esa] gkbMªkstu ijkWDlkbM vkWDlhdkj vfHkdeZd dh Hkk¡fr O;ogkj djrk gSA  

        [JEE(Main) 2017 Online (08-04-17), 4/120]  

 (1*) PbS + 4H2O2 PbSO4 + 4H2O  (2) 2MnO4
– + 3H2O2 2MnO2 + 3O2 + 2H2O + 2OH–   

 (3) l2 + H2O2 + 2OH– 2l– + 2H2O2 + O2    (4) HOCl + H2O2  H3O+ + Cl– + O2    
Sol. PbS is reducing agent because it getting oxidise in to PbSO4. H2O2 is oxidizing agent reduce in to H2O 

PbS vip;udkjh vfHkdeZd gS] D;ksafd ;g vkWDlhd`r gksdj PbSO4 esa ifjofrZr gks tkrk gS H2O2 vkWDlhdkjh 

vfHkdeZd gS vkSj ;s H2O esa vipf;r gks tkrk gSA  
 

8. For per gram of reactant, the maximum quantity of N2 gas is produce in which of the following thermal 
decomposition reactions ?       [JEE(Main) 2018 Online (15-04-18), 4/120]  

 (Given : Atomic wt. - Cr = 52 u, Ba = 137 u) 

 fuEu rkih; fo?kVu vfHkfØ;kvksa esa] izfrxzke vfHkdkjd ls fdlesa N2 xSl dh ek=kk lokZf/kd izkIr gksxh \ 

 (fn;k x;k gS : ijek.kq Hkkj - Cr = 52 u, Ba = 137 u)    [JEE(Main) 2018 Online (15-04-18), 4/120] 

 (1) (NH4)2Cr2O7(s)  N2(g) + 4H2O(g) + Cr2O3(s) 

 (2) 2NH4NO3(s)  2N2(g) + 4H2O(g) + O2(g) 

 (3) Ba(N3)2(s)  Ba(s) + 3N2(g) 

 (4*) 2NH3(g)  N2(g) + 3H2(g) 

Sol. (1) (NH4)2Cr2O7  N2 + 4H2O + Cr2O3  

  1g nN2 = 
1

252
mol N2 

 (2) 2NH4NO3 2N2 + 4H2O + O2  

                  1g   nN2 = 
1

80
  

 (3) Ba(N3)2 Ba(s) + 3N2  

        1g    nN2 = 
1 1

3
221 73.66

    

 (4) 2NH3 N2 + 3H2  

     1g       nN2 = 
1 1

mol
17 2 34




 

 
9. Good reducing nature of H3PO2 is attributed to the presence of : 
           [JEE(Main) 2019 Online (09-01-19), 4/120] 
 (1) One P–H bond (2) One P–OH bond (3) Two P–OH bonds (4*) Two P–H bonds 

H3PO2 dh vPNh vipk;d izof̀Ùk fdudh mifLFkfr ds dkj.k gS\ [JEE(Main) 2019 Online (09-01-19), 4/120] 

 (1) ,d P–H vkca/k (2) ,d P–OH vkca/k (3) nks P–OH vkca/k (4*) nks P–H vkca/k 

Sol. H3PO2  

 

 
O 

P 

HO H 
H 

  (Two P–H bond) (nks P–H cU/k)   

 

10. The chemical nature of hydrogen peroxide is :    [JEE(Main) 2019 Online (10-01-19), 4/120] 
 (1) Oxidising agent in acidic medium, but not in basic medium.  

(2*) Oxidising and reducing agent in both acidic and basic medium.  
(3) Reducing agent in basic medium, but not in acidic medium.   
(4) Oxidising and reducing agent in acidic medium, but not in basic medium.   
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gkbMªkstu ijkDlkbM dh jklk;fud izd`fr gS&     [JEE(Main) 2019 Online (10-01-19), 4/120] 

 (1) vEyh; ek/;e esa vkDlhdkjd :i esa] ijUrq {kkjh; ek/;e esa ugha  

(2*) vEyh; rFkk {kkjh; nksuksa ek/;eksa esa vkDlhdkjd rFkk vipk;d ds :i esa  

(3) {kkjh; ek/;e esa vipk;d ds :i esa] vEyh; ek/;e esa ugha  

(4) vEyh; ek/;e esa vkDlhdkjd rFkk vipk;d ds :i esa] ijUrq {kkjh; ek/;e esa ugha 

Sol. H2O2 is Oxidizing agent as well as reducing agent in both acidic & basic medium. Although its oxidizing 
or reducing power may vary according to the medium. 

 H2O2 vEyh; rFkk {kkjh; nksuksa ek/;e esa vkWDlhdkjd rFkk vipk;d nksuksa ds leku O;ogkj djrk gSA ;|fi ek/;e 

ds vuqlkj vkWDlhdkjd vipk;d {kerk esa ifjorZu gksrk gSA  
 

11. Iodine reacts with concentrated HNO3 to yield Y along with other products. The oxidation state of iodine 
in Y, is :           [JEE(Main) 2019 Online (12-01-19), 4/120] 

 vk;ksMhu lkUnz HNO3 ds lkFk vfHkfØ;k djds vU; mRiknksa ds lkFk Y iSnk djrh gSA Y esa vk;ksMhu dh vkWDlhdj.k 

la[;k gS %           [JEE(Main) 2019 Online (12-01-19), 4/120] 

 (1) 7   (2) 3   (3) 1   (4*) 5 

Sol. I2 + 10HNO3  2HIO3 + 10NO2 + 4H2O 

 Y is HIO3 and have +5 oxidation state of iodine.   

 Y, HIO3 gSA blesa vk;ksMhu dh vkDlhdj.k voLFkk +5 gSA 
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