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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) àíZ g§»`m 1 go 5 VH$ A{V bKw-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 1 A§H$ 
{ZYm©[aV h¡ & 

(iii) àíZ g§»`m 6 go 10 VH$ bKw-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 2 A§H$ 
{ZYm©[aV h¢ & 

(iv) àíZ g§»`m 11 go 22 VH$ ^r bKw-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 3 A§H$ 
{ZYm©[aV h¢ & 

(v) àíZ g§»`m 23 _yë` AmYm[aV àíZ h¡ Am¡a BgHo$ {bE 4 A§H$ {ZYm©[aV h¢ &  

(vi) àíZ g§»`m 24 go 26 VH$ XrK©-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 5 A§H$ 
{ZYm©[aV h¢ & 

(vii) Amdí`H$VmZwgma bm°J Q>o~bm| H$m à`moJ H$a| & H¡$ëHw$boQ>am| Ho$ Cn`moJ H$s AZw_{V 
Zht h¡ & 

General Instructions : 

(i) All questions  are compulsory. 

(ii) Questions  number  1  to  5  are  very  short-answer  questions 

 and  carry 1 mark each. 

(iii) Questions number 6 to 10 are short-answer questions and carry 

2 marks each. 

(iv) Questions  number  11 to 22  are  also  short-answer  questions 

and carry 3 marks each. 

(v) Question number 23 is a value based question and carries  

4 marks. 

(vi) Questions number 24 to 26 are long-answer questions and 

carry 5 marks each. 

(vii) Use Log Tables, if necessary. Use of calculators is not allowed. 
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1. F-Ho$ÝÐm| dmbo R>mog AZwMwå~H$s` Š`m| hmoVo h¢ ?  1 
Why are solids containing F-centres paramagnetic ?   

2. ŠbmoarZ Ho$ Xmo Am°Šgmo Aåbm| Ho$ gyÌ {b{IE & 1 
Write the formulae of two oxo acids of chlorine. 

3. qµOH$ Ho$ XmZm| H$mo gmÝÐ ZmB{Q´>H$ Aåb (HNO3) Ho$ gmW J_© H$aZo na EH$ ^yar 
J¡g {ZH$bVr h¡ Omo {ÛV`rH¥$V hmo OmVr h¡ & J¡g H$s nhMmZ H$s{OE & 1 

On heating zinc granules with concentrated HNO3, a brown 

gas is evolved which undergoes dimerization. Identify the gas. 

4. [Co(NH3)5 NO2] (NO3)2 H$m AmB©.`y.nr.E.gr. Zm_ {b{IE & 1 

Write the IUPAC name of  [Co(NH3)5 NO2] (NO3)2 . 

5. {ZåZ{b{IV H$mo jmaH$s` àm~ë` Ho$ ~‹T>Vo hþE H«$_ _| ì`dpñWV H$s{OE : 1 

 Eo{ZbrZ, p-_o{WbEo{ZbrZ, p-ZmBQ´>moEo{ZbrZ 
Arrange the following in increasing order of basic strength : 

  Aniline,  p-methylaniline,  p-nitroaniline 

6. Admînerb {dbo` dmbo {db`Z H$m ŠdWZm§H$ ewÕ {dbm`H$ Ho$ ŠdWZm§H$ go 
CƒVa Š`m| hmoVm h¡ ? ŠdWZm§H$ H$m CÞ`Z AUwg§»` JwUY_© Š`m| h¡ ? 2   

Why does a solution containing non-volatile solute have higher 

boiling point than pure solvent ? Why is the elevation of 

boiling point a colligative property ?  

7. {H$gr A{^{H«$`m A + B  P Ho$ {bE, Xa Xr OmVr h¡ :  

 Xa = k [A]
2
 [B]  

(a) `{X A H$s gmÝÐVm H$mo XþJwZm H$a {X`m OmE, Vmo A{^{H«$`m H$s Xa {H$g 
àH$ma à^m{dV hmoJr ?  

(b) `{X B Am{YŠ` _| CnpñWV h¡, Vmo A{^{H«$`m H$s gånyU© H$mo{Q> Š`m hmoJr ? 2   
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For a reaction A + B  P, the rate is given by  

  Rate = k [A]
2
 [B]   

(a) How is the rate of reaction affected, if the concentration 

of A is doubled ?   

(b) What is the overall order of reaction, if B is present in 

large excess ?   

 

8. {ZåZ{b{IV A{^{H«$`mAm| Ho$ {bE gÝVw{bV amgm`{ZH$ g_rH$aU {b{IE : 2 

(a) XeF4 + SbF5  

(b) XeF2 + H2O (l)  

AWdm                                                        

 {ZåZ{b{IV Ho$ {bE H$maU Xr{OE :  2  

(a) µOrZm°Z XeF3 Am¡a XeF5 O¡go âbwAmoamBS> Zht ~ZmVm &  

(b) CËH¥$îQ> J¡gm| _| go, Ho$db µOrZm°Z hr dmñV{dH$ amgm`{ZH$ `m¡{JH$ ~ZmZo Ho$ 
{bE OmZm OmVm h¡ &   

Write the balanced chemical equations for the following 

reactions : 

(a) XeF4 + SbF5  

(b) XeF2 + H2O (l)   

OR                                                        

Give reasons for the following :  

(a) Xenon does not form fluorides such as XeF3 and XeF5.  

(b) Out of noble gases, only Xenon is known to form real 

chemical compounds.  
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9. (a) Cg Vob {dbo` {dQ>m{_Z H$m Zm_ {b{IE Omo EH$ à~b à{VAm°ŠgrH$maH$ 
(antioxidant) h¡ &  

(b) gyH«$mog Ho$ Ob-AnKQ>Z Ho$ CËnmX H$m Zm_ {b{IE & > 2 

(a) Name the oil soluble vitamin which is a powerful 

antioxidant.   

(b) Name the product of hydrolysis of sucrose. 

 

10. (a) A§S>o Ho$ àmoQ>rZ H$mo C~mbZo na CgHo$ ñd^md _| Š`m n[adV©Z AmVm h¡ ?  

(b) ñQ>mM© Am¡a gobwbmog H$s g§aMZm _| Š`m AÝVa h¡ ?  2 

(a) What change occurs in the nature of egg protein on 

boiling ?  

(b) What is the difference between the structure of starch 

and cellulose ?  

 

11. Am`aZ {H«$ñQ>b Ho$ KZr` OmbH$ H$m àH$ma kmV H$s{OE `{X CgHo$ EH$H$ 
H$mopîR>H$m Ho$ H$moa H$s bå~mB© 300 pm Am¡a Am`aZ H$m KZËd 7·2 g cm–3 hmo & 3 

 [Fe H$m na_mUw$ Ðì`_mZ = 56 g mol–1;  NA = 6·02  1023 mol–1] 

Determine the type of cubic lattice to which iron crystal 

belongs if its unit cell has an edge length of 300 pm and 

density of iron is 7·2 g cm–3. 

[Atomic mass of Fe = 56 g mol–1;  NA = 6·02  1023 mol–1] 
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12. 3·9 g ~oÝµOmoBH$ Aåb 49 g ~oÝµOrZ _| KmoobZo na {h_m§H$ _| 1·62 K H$m AdZ_Z 
hmoVm h¡ & dmÝQ> hm°\$ H$maH$ n[aH${bV H$s{OE Am¡a {dbo` H$s àH¥${V 
(g§`mo{OV/{d`mo{OV) H$s àmJw{º$ H$s{OE &  3 

 [{X`m J`m h¡ : ~oÝµOmoBH$ Aåb H$m _moba  
 Ðì`_mZ = 122 g mol–1, Kf (H2O) = 1·86 K kg mol–1]   

3·9 g benzoic acid dissolved in 49 g of benzene shows a 

depression in freezing point of 1·62 K. Calculate the van’t Hoff 

factor and predict the nature of solute (associated/dissociated).  

[Given : Molar mass of  

Benzoic Acid = 122 g mol–1, Kf  (H2O) = 1·86 K kg mol–1] 

13. Xem©BE {H$ àW_ H$mo{Q> H$s A{^{H«$`m _| 99% A{^{H«$`m nyU© hmoZo _| bJm g_` 
90% A{^{H«$`m nyU© hmoZo _| bJZo dmbo g_` go XþJwZm hmoVm h¡ &  3 

AWdm 

 {H$gr àW_ H$mo{Q> H$s A{^{H«$`m H$m Xa pñWam§H$ 4  10–2 go ~‹T>H$a 24  10–2 

hmoo OmVm h¡, O~ Vmn 300 K go 350 K _| n[ad{V©V hmoVm h¡ & g{H«$`U D$Om© 
(Ea) H$m n[aH$bZ H$s{OE & 3 

 [{X`m J`m h¡ :  log 2 = 0.3010,  log 3 = 0.4771,  log 4 = 0.6021,   

          log 6 = 0.7782; R = 8·314 J K1 mol1] 
For a first order reaction, show that the time required for 99% 

completion is double of the time required for the completion of 

90% reaction.  

OR 

The rate constant of a first order reaction increases from  

4  102 to 24  102,  when the temperature changes from 

300 K to 350 K. Calculate the energy of activation (Ea).  

[Given : log 2 = 0.3010,  log 3 = 0.4771,  log 4 = 0.6021,   

    log 6 = 0.7782; R = 8·314 J K1 mol1] 
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14. (a) qµOH$ H$s n[aîH$aU {d{Y go gå~pÝYV {gÕmÝV ~VmBE &    

(b) {ZåZ{b{IV Ho$ {bE H$maU Xr{OE : 

(i) AnM`Z go nhbo gë\$mBS> A`ñH$ H$m ^O©Z Ûmam Am°ŠgmBS> _| 
~XbZm bm^H$mar hmoVm h¡ &  

(ii) qµOH$ Am°ŠgmBS> H$m~©Z Ho$ gmW J_© H$aZo na YmVw _| AnM{`V hmo 
gH$Vr h¡ naÝVw Cr2O3 Zht & 3 

(a) Indicate the principle behind the method for the refining 

of zinc.   

(b) Account for the following : 

(i) It is advantageous to roast sulphide ore to oxide 

before reduction.   

(ii) Zinc oxide can be reduced to metal by heating with 

carbon but not Cr2O3. 

15. {ZåZ{b{IV Ho$ {bE H$maU Xr{OE : 3 

(a) A§Vamh¡bmoOZ `m¡{JH$ ewÕ h¡bmoOZm| H$s Anojm A{YH$ A{^{H«$`merb hmoVo 
h¢o >& 

(b) ZmBQ´>moOZ H$_aoo Ho$ Vmn na H$_ A{^{H«$`merb hmoVr h¡ & 

(c) NH3 go BiH3 VH$ AnMm`r JwU ~‹T>Vm h¡ &  

Account for the following : 

(a) Interhalogen compounds are more reactive than pure 

halogens.  

(b) Nitrogen is less reactive at room temperature.   

(c) Reducing character increases from NH3 to BiH3.   
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16. (a) g§Hw$b [CoF6]3– Ho$ {bE, g§Hw$b Ho$ g§H$aU H$m àH$ma, Mwå~H$s` ì`dhma 
Am¡a pñnZ ñd^md {b{IE &  [Co H$s na_mUw g§»`m = 27]  

(b) g§Hw$b [CoF6]3– H$s Anojm g§Hw$b [Co(en)3]3+ A{YH$ ñWm`r Š`m|  
h¡ ?   2+1 

(a) For the complex [CoF6]3–,write the hybridization type, 

magnetic character and spin nature of the complex. 

(Atomic number of Co = 27)   

(b) Why is the complex [Co(en)3]3+ more stable than the 

complex [CoF6]3– ? 

17. (a) Amn {ZåZ{b{IV ê$nmÝVaU H¡$go H$a|Jo ?  

(i) àmon-1-B©Z H$mo àmonoZ-2-Am°b _|   

(ii) ~«mo_mo~oÝµOrZ H$mo 2-~«mo_moEogrQ>moµ\$sZmoZ _|  

(b) EopëH$b h¡bmBS> Y«wdr` hmoVo hþE ^r Ob _| A{_lUr` h¢ & Š`m| ?  2+1 

(a) How do you convert the following ?   

(i) Prop-1-ene to propan-2-ol   

(ii) Bromobenzene to 2-bromoacetophenone  

(b) Alkyl halides though polar, are immiscible with water. 

Why ?   

18. {ZåZ{b{IV _| gå~Õ A{^{H«$`mE± {b{IE : 3 

(a) EoëS>mob g§KZZ  
(b) H¡${ZµOmamo A{^{H«$`m  

(c) amoµOoZ_w§S> AnM`Z  

Write the reactions involved in the following :  

(a) Aldol condensation  

(b) Cannizzaro’s reaction    

(c) Rosenmund reduction  
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19. {ZåZ{b{IV Ho$ {bE H$maU Xr{OE :  3 

(a) g_Vwë` EoëH$mohm°bm| H$s VwbZm _| EopëS>hmBS>m| Am¡a H$sQ>moZm| Ho$ ŠdWZm§H$ 
Ý`yZVa hmoVo h¢ &  

(b) Eogr{Q>H$ Aåb go ŠbmoamoEogr{Q>H$ Aåb à~bVa h¡ &  

(c) \$m°_}pëS>hmBS> EoëS>mob g§KZZ _| ^mJ Zht boVm &  

Give reasons for the following :  

(a) Aldehydes and Ketones have lower boiling points than 

corresponding alcohols.   

(b) Chloroacetic acid is stronger than acetic acid.     

(c) Formaldehyde does not take part in aldol condensation.   

20. EH$ Eoamo_¡{Q>H$ `m¡{JH$ A A_mo{Z`m Ho$ gmW CnMm[aV {H$E OmZo Ho$ CnamÝV J_© 
H$aZo na `m¡{JH$ B ~ZmVm h¡ Omo Br2 Am¡a KOH Ho$ gmW J_© {H$E OmZo na 
`m¡{JH$ C ~ZmVm h¡ {OgH$m AUwgyÌ C6H7N h¡ & A, B Am¡a C H$s g§aMZmE± 
{b{IE &  3   

An aromatic compound A on treatment with ammonia followed 

by heating forms compound B which on heating with Br2 and 

KOH forms compound C having molecular formula C6H7N. 

Give the structures of A, B and C. 

21. (a) {ZåZ{b{IV ~hþbH$ g§aMZm Ho$ EH$bH$m| H$s nhMmZ H$s{OE :  

 

(b) {ZåZ{b{IV _| go H$m¡Z-gm EH$ àË`mñW ~hþbH$ h¡ ?  

 `y[a`m-\$m°_}pëS>hmBS>, ao{µOZ, ã`yZm-S, nr.dr.gr.   

(c) {H$gr ~hþbH$ _| CnpñWV CZHo$ AUwAm| Ho$ ~rM ~bm| Ho$ AmYma na 
nm°{bEñQ>a {H$g dJ© H$m gXñ` h¡ ?  3 
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(a) Identify the monomers in the following polymeric 

structure :  

 
 

(b) Which one of the following is an Elastomer ?  

 Urea-formaldehyde,  Resin, Buna-S,  PVC   

 

(c) On the basis of forces between their molecules in a 

polymer, to which class does polyester belong ?    

 

22. {ZåZ{b{IV _| go àË`oH$ Ho$ {bE EH$-EH$ CXmhaU Xr{OE : 3 

(a) EH$ H¥${Ì_ _YwaH$ {OgH$m Cn`moJ R>§S>o no`m| VH$ gr{_V h¡ &  

(b) EH$ AZm`{ZH$ An_mO©H$ &   

(c) EH$ nr‹S>mhmar Omo Vrd« nr‹S>m O¡go eë`{H«$`m (Am°naoeZ) Ho$ ~mX hmoZo dmbr 

nr‹S>m go Amam_ XoVm h¡ &  

 

Give one example for each of the following : 

(a) An artificial sweetener whose use is limited to cold 

drinks.   

(b) A non-ionic detergent.  

(c) A pain reliever used for relief from severe pain like  

post-operative pain.     
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23. Am{XH$ ~hb nmH©$ _| AnZo {_Ìm| Ho$ gmW Iob ahm Wm & CgH$m EH$ {_Ì gm¡[ae 

J|X nH$‹S>Zo Ho$ {bE Xm¡‹S>Vo g_` {Ja J`m Am¡a CgHo$ hmW _| MmoQ> bJ JB© {OgHo$ 

H$maU H$m\$s _mÌm _| é{Ya ~hZo bJm & Am{XH$ Cgo AnZo Ka bo J`m Am¡a H$Q>o 

hþE ñWmZ na {\$Q>H$ar bJmB© {Oggo é{Ya H$m ~hZm éH$ J`m &    

 {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :  4 

(a) H$Q>o hþE ñWmZ na {\$Q>H$ar bJmZo go aº$òmd Š`m| éH$ J`m ?  

(b) nmZr Ho$ ew{ÕH$aU Ho$ {bE {\$Q>H$ar à`wº$ H$s OmVr h¡ & Š`m| ?  

(c) {gëda Am`moS>mBS> H$m ~mXbm| na ñào H$aZo go H¥${Ì_ ~agmV H$admB© OmVr 
h¡ & H$maU Xr{OE & 

(d) Am{XH$ Ûmam Š`m _yë` (H$moB© Xmo) àX{e©V {H$E JE h¢ ? 

 

Aadik Behl was playing in the park with his friends. While 

running to catch a ball, one of his friends, Saurish fell down 

and he had a cut on his hand due to which lot of blood was 

coming out. Aadik took him to his house and applied alum on 

the cut due to which the blood stopped.  

Answer the following questions : 

(a) Why did the blood stop after applying alum on the cut ? 

(b) Alum is used for the purification of water. Why ?  

(c) Artificial rain is caused by spraying silver iodide on the 

clouds. Give reason.   

(d) What are the values (any two) displayed by Aadik ?   
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24. 298 K na {ZåZ{b{IV gob H$m {d.dm. ~b Am¡a G n[aH${bV H$s{OE : 5 

 Mg (s) | Mg2+ (0·01 M) || Ag+ (0·0001 M) | Ag (s) 

 [{X`m J`m h¡ :   0

Mg2Mg /
E


= – 2·34 V;   0

AgAg /
E


 = 0·80 V] 

AWdm 

 (a) {ZåZ{b{IV Ho$ {bE H$maU Xr{OE :  

(i) {H$gr OñVoXma (J¡ëdZrH¥$V) nmBn _| qµOH$ bonZ j{VJ«ñV hmoZo na 

^r bmoho _| O§J Zht bJVr &  

(ii) qµOH$ nmÌ _| H$m°na gë\o$Q> {db`Z H$m ^§S>maU Zht {H$`m Om  

gH$Vm & 

 (b) 0·025 mol L–1 _oWoZm°BH$ Aåb H$s _moba MmbH$Vm 46·1 S cm2 mol–1 

h¡ & BgH$s {d`moOZ _mÌm Ed§ {d`moOZ pñWam§H$ H$m n[aH$bZ H$s{OE & 

 [{X`m J`m h¡ :  0

H   =  349·6 S cm2 mol–1  Ed§ 

                       0
–HCOO

   =  54·6 S cm2 mol–1]  2+3 

Calculate the emf and G for the following cell at 298 K : 

Mg (s) | Mg2+ (0·01 M) || Ag+ (0·0001 M) | Ag (s)  

[Given : 0

Mg2Mg /
E


= – 2·34 V;   0

AgAg /
E


 = 0·80 V]  

 

OR 
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(a) Give reasons for the following : 

(i) Iron does not rust even if zinc coating is broken in a 

galvanized pipe.  

(ii) Copper sulphate solution cannot be stored in zinc 

container.   

(b) The molar conductivity of 0·025 mol L–1 methanoic acid 

is 46·1 S cm2 mol–1. Calculate its degree of dissociation 

and dissociation constant.  

 [Given :  0

H   =  349·6 S cm2 mol–1  and 

                0
–HCOO

   =  54·6 S cm2 mol–1] 

25. (a) EopŠQ>Zm°`S> Am°ŠgrH$aU AdñWmAm| H$m A{YH$ namg Š`m| àX{e©V H$aVo  
h¢ ? b¡ÝWoZm°`S>m| Am¡a EopŠQ>Zm°`S>m| Ho$ agm`Z _| EH$ g_mZVm {b{IE &    

(b) H«$mo{_`_ Am¡a H$m°na Ho$ {bE {ÛVr` Am`ZZ EÝW¡ënr H$m _mZ CZHo$ 
g_rnñW VÎdm| H$s Anojm AàË`m{eV ê$n go CƒVa hmoVm h¡ & ì`m»`m 
H$s{OE &   

(c) 3d-loUr _| qµOH$ H$s H$UrH$aU EÝW¡ënr Ý`yZV_ hmoVr h¡ & Š`m| ?  5 

AWdm 

 (a) {ZåZ{b{IV Ho$ {bE H$maU Xr{OE :   
(i) g§H«$_U YmVwE± AZwMwå~H$s` hmoVr h¢ & 

(ii) g§H«$_U YmVwE± n[adV©Zr` Am°ŠgrH$aU AdñWmE± àX{e©V H$aVr h¢ &  

(iii) Zr Am¡a Hf H$s na_mUw {ÌÁ`mE± bJ^J EH$g_mZ hmoVr h¢ &    

(b) nmBamobwgmBQ> A`ñH$ (MnO2) go nmoQ>¡{e`_ na_¢JZoQ> (KMnO4) ~ZmZo 
H$s {d{Y {b{IE &   5 
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(a) Why do actinoids show a wide range of oxidation states ? 

Write one similarity between the chemistry of 

lanthanoids and actinoids.    

(b) Second I.E. of chromium and copper are exceptionally 

higher than that of their neighbouring elements. Explain.   

(c) Zinc has lowest enthalpy of atomization in  3d-series. 

Why ? 

OR 

(a) Give reasons for the following :  

(i) Transition metals are paramagnetic.  

(ii) Transition metals show variable oxidation states.   

(iii) Zr and Hf have nearly similar atomic radii.  

(b) Write the preparation of KMnO4 from pyrolusite ore 

(MnO2). 

 

26. (a) Amn {ZåZ{b{IV ê$nmÝVaU H¡$go g§nÞ H$aVo h¢ ?  

(i) \$sZm°b go ~oÝµOrZ    

(ii) EW¡Zm°b go EWrZ     

(b) {ZåZ{b{IV `m¡{JH$ `wJbm| Ho$ ~rM {d ôX H$aZo Ho$ {bE amgm`{ZH$ narjU  
Xr{OE :   

(i) EW¡Zm°b Am¡a \$sZm°b   

(ii) ã`yQ>oZ-2-Am°b Am¡a 2-_o{WbàmonoZ-2-Am°b 
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             CH3 

             | 

(c)  CH3 – C – OH    H$m AmB©.`y.nr.E.gr. Zm_ {b{IE &  
             |         

                         CH3 2+2+1 

AWdm 

 (a) EoëH$sZm| go EoëH$mohm°bm| Ho$ ~ZmZo H$s {H«$`m{d{Y {b{IE (Aåb CËào[aV 
Ob`moOZ) &    

(b) {ZåZ{b{IV Ho$ {bE H$maU Xr{OE :   

(i) EoëH$mohm°bm| H$s ^m±{V \$sZm°b  – OH  g_yh H$m à{VñWmnZ Zht XoVo &  

(ii) p-_o{Wb\$sZm°b H$s Anojm p-ZmBQ´>mo\$sZm°b A{YH$ Aåbr`  
hmoVm h¡ &  3+2 

 

(a) How do you convert the following ?  

(i) Phenol to Benzene  

(ii) Ethanol to Ethene  

 

(b) Give the chemical tests to distinguish between the 

following pairs of compounds :  

(i) Ethanol and Phenol   

(ii) Butan-2-ol and 2-methylpropan-2-ol 
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(c) Write the IUPAC name of   

             CH3 

             | 

  CH3 – C – OH 

             |                

                     CH3    

OR 

(a) Write the mechanism for the preparation of alcohols from 

alkenes (acid catalyzed hydration).   

(b) Give reasons for the following : 

(i) Phenols do not undergo substitution of the – OH 

group like alcohols. 

(ii) p-nitrophenol is more acidic than p-methylphenol.   

 


