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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¢ Am¡a àË`oH$ àíZ Ho$ {bE 1 A§H$ h¡ & 

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

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

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

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

(vii) `{X Amdí`H$Vm hmo, Vmo bm°J Q>o~bm| H$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 carry 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. 

1. gµ\o$X µ\$m°ñµ\$moag Am¡a bmb µ\$m°ñµ\$moag _| H$m¡Z-gm A{YH$ g{H«$` h¡ Am¡a Š`m| ? 1 

Out of white phosphorus and red phosphorus, which one is more reactive 

and why ?  
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2. {ZåZ `w½_ _| go H$m¡Z SN1 A{^{H«$`m A{YH$ Vrd«Vm go H$aoJm Am ¡a Š`m| ? 1 

       CH3
 

       | 

 CH3  CH2  Br   Am¡a  CH3  C  CH3 

      | 

      Br 

Which would undergo SN1 reaction faster in the following pair and why ? 

        CH3
 

        | 

 CH3  CH2  Br   and   CH3  C  CH3 

       | 

         Br 

3. EH$ {d{Y H$mo {b{IE {OgHo$ Ûmam Ðd-{damoYr H$mobm°BS>m| H$mo ñH§${XV {H$`m Om gH$Vm h¡ & 1 

Write a method by which lyophobic colloids can be coagulated.  

4. EH$ `m¡{JH$ H$m gyÌ {b{IE {Og_| VÎd Y hcp OmbH$ ~ZmVm h¡ Am¡a X Ho$ na_mUw 
MVwî\$bH$s` [a{º$ H$m 2/3dm± ^mJ KoaVo h¢ & 1 

What is the formula of a compound in which the element Y forms hcp 

lattice and atoms of X occupy 2/3rd of tetrahedral voids ?  

5. {XE JE `m¡{JH$ H$m AmB©.`y.nr.E.gr. Zm_ {b{IE : 1 
               HO – CH2 – CH – CH2 – OH 
                                     |  
                                      CH3  

Write the IUPAC name of the given compound :   

               HO – CH2 – CH – CH2 – OH 
                                     |  
                                      CH3  

6. g§H«$_U VÎdm| H$s H$UrH$aU H$s EÝW¡pën`m± Š`m| CƒVa hmoVr h¢ ? 3d loUr (Sc go Zn) _|, 
{H$g VÎd H$s H$UrH$aU EÝW¡ënr Ý`yZV_ h¡ Am¡a Š`m| ?  2 

Why do the transition elements have higher enthalpies of atomisation ? 

In 3d series (Sc to Zn), which element has the lowest enthalpy of 

atomisation and why ?   
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7. (i) ZrMo {bIo H$m°åßboŠg H$m AmB©.`y.nr.E.gr. Zm_ {b{IE : 

  [Co(NH3)5(NO2)](NO3)2 

(ii) {ZåZ H$m°åßboŠg H$m gyÌ {b{IE : 2 

 nmoQ>¡{e`_ Q>oQ´>mgm`ZmBS>mo{ZH$boQ>(II)  

(i) Write down the IUPAC name of the following complex : 

  [Co(NH3)5(NO2)](NO3)2 

(ii) Write the formula for the following complex :  

  Potassium tetracyanidonickelate(II) 

 

8. (a) gmo{S>`_ ŠbmoamBS> Ho$ Obr` {db`Z H$m {dÚwV²-AnKQ>Z H$aZo na H¡$WmoS> na {ZåZ 

A{^{H«$`mE± hmoVr h¢ : 

  Na+(aq) + e   Na(s)         E0 =  2.71 V 

  H+(aq) + e   
2

1
 H2(g)     E0 = 0.00 V 

 CZHo$ _mZH$ AnM`Z BboŠQ´>moS> {d^d (E0) Ho$ _mZm| Ho$ AmYma na H¡$WmoS> na {H$g 
A{^{H«$`m H$s g§^mdZm h¡ Am¡a Š`m| ? 

(b) _H©$ar gob H$m gob {d^d gXm gånyU© OrdZ _| ñWmB© Š`m| ahVm h¡ ? 2 

(a) Following reactions occur at cathode during the electrolysis of 

aqueous sodium chloride solution :  

  Na+(aq) + e   Na(s)         E0 =  2.71 V 

  H+(aq) + e   
2

1
 H2(g)     E0 = 0.00 V 

 On the basis of their standard reduction electrode potential (E0) 

values, which reaction is feasible at the cathode and why ?  

(b) Why does the cell potential of mercury cell remain constant 

throughout its life ?  
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9. {ZåZ A{^{H«$`mAm| _| à`wº$ A{^H$maH$m| Ho$ Zm_ Xr{OE :  2 

                                                 CH3  
                                                 |   

(i) CH3  CO  CH3  ?   CH3  C  CH3 

                                                 | 

                                                 OH  

(ii) CH3  COOH  ?   ClCH2  COOH 

Name the reagents used in the following reactions : 

                                                 CH3  
                                                 |   

(i) CH3  CO  CH3  ?   CH3  C  CH3 

                                                 | 

                                                 OH  

(ii) CH3  COOH  ?   ClCH2  COOH 

10. hoZar Ho$ {Z`_ H$mo n[a^m{fV H$s{OE & Vmn_mZ Ho$ ~‹T>Zo na J¡g| Ðd _| h_oem H$_ KwbVr 

h¢, Š`m| ? 2 

AWdm 

 dmînerb KQ>H$m| dmbo {db`Z Ho$ {bE amCëQ> Ho$ {Z`_ H$m H$WZ H$s{OE & EH$ AmXe© 

{db`Z Am¡a EH$ AZmXe© {db`Z Ho$ ~rM Xmo A§Vam| H$mo {b{IE & 2 

State Henry’s law. Why do gases always tend to be less soluble in liquids 

as the temperature is raised ?  

OR 

State Raoult’s law for the solution containing volatile components. Write 

two differences between an ideal solution and a non-ideal solution.   

11. (i) {µOH$m}{Z`_ Ho$ n[aîH$aU _| BñVo_mb hmoZo dmbr {d{Y H$m Zm_ Xr{OE &  

(ii) Am`aZ Ho$ {ZîH$f©U _| CO H$s Š`m ^y{_H$m hmoVr h¡ ? 

(iii) `{X àmßV YmVw Ðd AdñWm _| hmoVr h¡ Vmo YmVw Am°ŠgmBS> H$m YmVw _| AnM`Z gab 
hmoVm h¡ & Š`m| ? 3 
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(i) Name the method used for the refining of zirconium 

(ii) What is the role of CO in the extraction of Iron ? 

(iii) Reduction of metal oxide to metal becomes easier if the metal 

obtained is in liquid state. Why ?    

12. (a) {ZåZ H$mo Amn H$maU g{hV H¡$go g_PmE±Jo : 

(i) b¡ÝWoZm°BS>m| H$s Anojm EopŠQ>Zm°`S>m| H$m agm`Z A{YH$ O{Q>b h¡ & 

(ii) g§H«$_U YmVwE± H$m°åßboŠg `m¡{JH$ ~ZmVr h¢ & 

(b) {ZåZ g_rH$aU H$mo nyU© H$s{OE :  3 

 2 –
4

MnO   +  6H+  +  5 –2
3

SO   

(a) How would you account for the following : 

(i) The chemistry of actinoids is more complicated as compared 

to lanthanoids.  

(ii) Transition metals form complex compounds.  

(b) Complete the following equation : 

 2 –
4

MnO   +  6H+  +  5 –2
3

SO    

13. (i) H$m°åßboŠg [Co(en)2Cl2]+ Ho$ Á`m{_Vr` g_md`{d`m| H$mo Amao{IV H$s{OE &  

(ii) {H«$ñQ>b \$sëS> {gÕmÝV Ho$ AmYma na `{X 0 > P hmo, Vmo d4 Am`Z Ho$ {bE 
BboŠQ´>m°{ZH$ {dÝ`mg {b{IE & 

(iii) [NiCl4]2 AZwMwå~H$s` h¡ O~{H$ [Ni(CO)4] à{VMwå~H$s` h¡, hmbm±{H$ XmoZm| 
MVwî\$bH$s` h¢ & Š`m| ? (Ni H$m na_mUw H«$_m§H$ = 28) 3 

(i) Draw the geometrical isomers of complex [Co(en)2Cl2]+. 

(ii) On the basis of crystal field theory, write the electronic 

configuration for d4 ion if 0 > P.  

(iii) [NiCl4]2 is paramagnetic while [Ni(CO)4] is diamagnetic, though 

both are tetrahedral. Why ? (Atomic number of Ni = 28) 
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14. {ZåZ A{^{H«$`mAm| Ho$ CËnmXm| H$s àmJw{º$ H$s{OE : 3 

  

Predict the products of the following reactions :  

   

15. {ZåZ ~hþbH$m| Ho$ EH$bH$m| Ho$ Zm_ Am¡a CZH$s g§aMZmE± {b{IE : 3 
(i) ZmBbm°Z-6 
(ii) Zmodmob¡H$> 
(iii) ã`yZm-N 
Write the names and structures of the monomers of the following 

polymers : 

(i) Nylon-6 

(ii) Novolac  

(iii) Buna-N  

16. (i) {ZåZ _| go H$m¡Z-gm EH$ nm°{bg¡Ho$amBS> h¡ ? 

 ñQ>mM©, _mëQ>mog, \«$ŠQ>mog, ½byH$mog  

(ii) àmH¥${VH$ àmoQ>rZ Am¡a AàmH¥${VH$ àmoQ>rZ _| Š`m A§Va h¡ ?  

(iii) aº$ Ho$ ñH§$XZ Ho$ {bE Omo {dQ>m{_Z CÎmaXm`r hmoVm h¡ CgH$m Zm_ {b{IE & 3 
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(i) Which one of the following is a polysaccharide : 

 Starch, Maltose, Fructose, Glucose   

(ii) What is the difference between native protein and denatured 

protein ? 

(iii) Write the name of the vitamin responsible for the coagulation of 

blood.   

17. CaCl2 H$s Cg _mÌm H$mo n[aH${bV H$s{OE {OgH$mo `{X 500 g Ob _| {_bm`m OmE Vmo 

Ob H$m {h_m§H$ 2 K KQ> OmVm h¡ & `h _mZH$a M{bE {H$ CaCl2 nyU©V`m {dK{Q>V hmo 

OmVm h¡ & (CaCl2 H$m _moba Ðì`_mZ = 111 g mol–1,  

  Kf Ob Ho$ {bE = 1.86 K kg mol–1) 3 

Calculate the amount of CaCl2 (molar mass = 111 g mol1) which must be 

added to 500 g of water to lower its freezing point by 2 K, assuming 

CaCl2 is completely dissociated. (Kf for water = 1.86 K kg mol1) 

18. KZËd 10 g cm–3 dmbm EH$ VÎd H$moa bå~mB© 3  10–8 cm Ho$ gmW EH$ Š`y{~H$ `y{ZQ> 
gob ~ZmVm h¡ & `{X VÎd H$m na_mUw Ðì`_mZ 81 g mol–1 hmo, Vmo Š`y{~H$ `y{ZQ> gob 

H¡$gm hmoJm ? 3 

An element with density 10 g cm3 forms a cubic unit cell with edge 

length of 3  108 cm. What is the nature of the cubic unit cell if the 

atomic mass of the element is 81 g mol1 ? 

19. {ZåZ H$mo Amn H¡$go ê$nm§V[aV H$a|Jo : 3 

(i) àmon-1-B©Z H$mo 1-âbwAmoamoàmonoZ _| 

(ii) Šbmoamo~oÝµOrZ H$mo 2-ŠbmoamoQ>m°byB©Z _| 

(iii) EW¡Zm°b H$mo àmonoZZmBQ´>mBb _| 

AWdm                                               

 _w»` CËnmXm| H$mo {b{IE O~ 3 

(i) n-ã`y{Q>b ŠbmoamBS> H$mo EoëH$mhm°br KOH Ho$ gmW CnMm[aV {H$`m OmVm h¡ & 

(ii) 2, 4, 6-Q´>mBZmBQ´>moŠbmoamo~oÝµOrZ H$mo Ob-AnK{Q>V {H$`m OmVm h¡ & 

(iii) _o{Wb ŠbmoamBS> H$mo AgCN Ho$ gmW CnMm[aV {H$`m OmVm h¡ & 
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How do you convert the following : 

(i) Prop-1-ene to 1-fluoropropane  

(ii) Chlorobenzene to 2-chlorotoluene 

(iii) Ethanol to propanenitrile  

OR                                     

Write the main products when  

(i) n-butyl chloride is treated with alcoholic KOH.  

(ii) 2, 4, 6-trinitrochlorobenzene is subjected to hydrolysis.  

(iii) methyl chloride is treated with AgCN.   

20. {ZåZ Ho$ H$maU Xr{OE :  3 

(i) o-ZmBQ´>mo\$sZm°b AnojmH¥$V o-_rWm°Šgr\$sZm°b Ho$ A{YH$ Aåbr` h¡ & 

(ii) ã`yQ>¡Z-1-Am°b AnojmH¥$V S>mBE{Wb B©Wa Ho$ CƒVa ŠdWZm§H$ H$m h¡ & 

(iii) HI Ho$ gmW A{^{H«$`m H$aHo$ (CH3)3C – O – CH3 _w»` CËnmX Ho$ ê$n _| 
(CH3)3C – I Am¡a CH3 – OH XoVm h¡ Z {H$ (CH3)3C – OH Am¡a CH3 – I. 

Give reasons for the following : 

(i) o-nitrophenol is more acidic than o-methoxyphenol.   

(ii) Butan-1-ol has a higher boiling point than diethyl ether.   

(iii) (CH3)3C  O  CH3 on reaction with HI gives (CH3)3C  I and  

CH3  OH as the main products and not (CH3)3C  OH and  

CH3  I. 

21. {ZåZ gob H$m 25C na {d.dm.~. n[aH${bV H$s{OE :  3 

 Sn | Sn2+ (0.001 M) | | H+ (0.01 M) | H2(g) (1 bar) | Pt(s) 

 0

)Sn/2Sn(
E   =  0.14 V      0

)2H/H(
E   = 0.00 V 

Calculate  emf  of the following cell at 25C : 

 Sn | Sn2+ (0.001 M) | | H+ (0.01 M) | H2(g) (1 bar) | Pt(s) 

 0

)Sn/2Sn(
E   =  0.14 V      0

)2H/H(
E   = 0.00 V 
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22. {ZåZ AdbmoH$Zm| Ho$ {bE H$maU ~VmBE : 3 

(i) Vmn_mZ Ho$ ~‹T>Zo na ^m¡{VH$ emofU KQ>Vm h¡ & 
(ii) {\$Q>H$ar Ho$ S>mbZo go Ob H$m ewÕrH$aU hmoVm h¡ & 
(iii) ~«mC{Z`Z g§MbZ H$mobm°BS>r {db`Z H$mo pñWaVm XoVm h¡ & 

Give reasons for the following observations : 

(i) Physisorption decreases with increase in temperature.  

(ii) Addition of alum purifies the water.  

(iii) Brownian movement provides stability to the colloidal solution.  

23. OdmZ ~ƒm| _| _Yw_oh Am¡a AdgmX (CXmgr) H$s ~‹T>Vr g§»`m H$mo XoIH$a, EH$ à{gÕ 
ñHy$b Ho$ qà{gnb lr bwJmZr Zo EH$ go{_Zma H$m Am`moOZ {H$`m {Og_| AÝ` qà{gnbm| Am¡a 
~ƒm| Ho$ _mVm-{nVmAm| H$mo Am_§{ÌV {H$`m & `h {ZU©` {b`m J`m {H$ ñHy$bm| _| g‹S>o hþE 
ImZo H$s dñVwE± ~§X H$s OmE± Am¡a ñdmñÏ`dY©H$ dñVwE± O¡go gyn, bñgr, XÿY, Am{X CnbãY 
H$amB© OmE± & CÝhm|Zo `h ^r {ZU©` {b`m {H$ ñHy$bm| _| amoO àmV…H$mb H$s Eogoå~br Ho$ g_` 
~ƒm| H$mo AmYm K§Q>o H$m emar[aH$ ì`m`m_ A{Zdm`© ê$n go H$am`m OmE & N>… _mh Ho$ 
níMmV², lr bwJmZr Zo A{YH$Va ñHy$bm| _| {\$a ñdmñÏ` narjU H$am`m Am¡a ~ƒm| Ho$ 
ñdmñÏ` _| AZwn_ gwYma nm`m J`m & 

 Cn ẁ©º$ {ddaU H$mo n‹T>H$a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 4 
(i) lr bwJmZr Ûmam {H$Z _yë`m| (H$_-go-H$_ Xmo) H$mo àX{e©V {H$`m J`m ? 
(ii) EH$ {dÚmWu Ho$ ê$n _|, Amn Bg {df` _| H¡$go OmJê$H$Vm \¡$bmE±Jo ?  
(iii) à{V-AdgmXH$ S´>J Š`m h¢ ? EH$ CXmhaU Xr{OE & 
(iv) EH$ Eogo _rR>mH$mar nXmW© H$m Zm_ Xr{OE Omo _Yw_oh go nr{‹S>V amo{J`m| Ho$ {bE 

{_R>mB`m± ~ZmZo _| H$m_ AmVm hmo &  

Seeing the growing cases of diabetes and depression among young 

children, Mr. Lugani, the principal of one reputed school organized a 

seminar in which he invited parents and principals. They all resolved 

this issue by strictly banning junk food in schools and introducing 

healthy snacks and drinks like soup, lassi, milk, etc. in school canteens. 

They also decided to make compulsory half an hour of daily physical 

activities for the students in the morning assembly. After six months,  

Mr. Lugani conducted the health survey in most of the schools and 

discovered a tremendous improvement in the health of the students.  
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After reading the above passage, answer the following questions :  

(i) What are the values (at least two) displayed by Mr. Lugani ?  

(ii) As a student, how can you spread awareness about this issue ? 

(iii) What are antidepressant drugs ? Give an example.  

(iv) Name the sweetening agent used in the preparation of sweets for a 

diabetic patient.  

 

 

24. (a) A{^{H«$`m Xa Š`m h¡ ? Xmo H$maH$m| H$mo {b{IE Omo A{^{H«$`m H$s Xa H$mo à^m{dV 
H$aVo h¢ &  

(b) EH$ àW_ H$mo{Q> A{^{H«$`m H$m Xa {Z`Vm§H$ Vmn_mZ H$mo 27C go 37C H$aZo na  
4  10–2 go ~‹T>H$a 8  10–2 hmo OmVm h¡ & BgH$s g{H«$`U D$Om© (Ea) H$m 
n[aH$bZ H$s{OE & 5  

  (log 2 = 0.301,  log 3 = 0.4771,  log 4 = 0.6021) 

AWdm 

(a) A{^{H«$`m A + B  P Ho$ {bE Xa Xr JB© h¡   

 Xa = k [A] [B]2 

(i) `{X B H$m gm§ÐU XþJwZm {H$`m OmE Vmo A{^{H«$`m H$s Xa H¡$go à^m{dV hmoVr 
h¡ ?  

(ii) A A{YH$ _mÌm _| {dÚ_mZ hmo Vmo A{^{H«$`m H$s gånyU© H$mo{Q> Š`m hmoJr ?  

(b) EH$ àW_ H$mo{Q> H$s A{^{H«$`m 50% nyU© hmoZo _| 23.1 {_ZQ> boVr h¡ & Bg 

A{^{H«$`m H$mo 75% nyU© hmoZo _| Omo g_` bJoJm CgH$m n[aH$bZ H$s{OE & 5  

 (log 2 = 0.301,  log 3 = 0.4771,  log 4 = 0.6021) 
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(a) What is rate of reaction ? Write two factors that affect the rate of 

reaction.  

(b) The rate constant of a first order reaction increases from 4  102 

to 8  102  when the temperature changes from 27C to 37C. 

Calculate the energy of activation (Ea).   

  (log 2 = 0.301,  log 3 = 0.4771,  log 4 = 0.6021) 

OR 

 

(a) For a reaction A + B  P, the rate is given by  

 Rate = k [A] [B]2 

(i) How is the rate of reaction  affected if the concentration of B 

is doubled ? 

(ii) What is the overall order of reaction if A is present in large 

excess ?  

(b) A first order reaction takes 23.1 minutes for 50% completion. 

Calculate the time required for 75% completion of this reaction.  

 (log 2 = 0.301,  log 3 = 0.4771,  log 4 = 0.6021) 

25. (a) {ZåZ H$mo H$maU XoVo hþE g_PmBE :   

(i) A§Vh£bmoOZ| AnojmH¥$V {dewÕ h¡bmoOZm| Ho$ A{YH$ {H«$`merb hmoVo h¢ & 

(ii) gm_mÝ` Vmn_mZ na N2 H$_ g{H«$` h¡ & 

(iii) AnM`Zr ì`dhma NH3 go BiH3 H$s Amoa ~‹T>Vm h¡ & 

(b) {ZåZ H$s g§aMZmE± Amao{IV H$s{OE :   

(i) H4P2O7 (nmBamoµ\$m°ñµ\$mo[aH$ Aåb) 

(ii) XeF4 5  

AWdm 
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56/2/C 13 P.T.O. 

(a) O~ gµ\o$X µ\$m°ñµ\$moag H$mo NaOH Ho$ gm§Ð {db`Z Ho$ gmW VßV {H$`m OmVm h¡ V~ 

H$m¡Z-gr µOharbr J¡g {ZH$bVr h¡ ? g§~Õ amgm`{ZH$ g_rH$aU H$mo {b{IE &  

(b) H$m¡Z-gr CËH¥$ï> J¡g H$m ŠdWZm§H$ Ý`yZV_ h¡ ?  

(c) ŠbmoarZ H$s Anojm âbwAmoarZ à~bVa CnMm`H$ h¡ & Š`m| ? 

(d) H3PO3 H$mo O~ VßV {H$`m OmVm h¡ V~ Š`m hmoVm h¡ ?  

(e) g_rH$aU H$mo nyam H$s{OE :    

 PbS + O3    5 

  

(a) Account for the following : 

(i) Interhalogens are more reactive than pure halogens.  

(ii) N2 is less reactive at room temperature. 

(iii) Reducing character increases from NH3 to BiH3.  

(b) Draw the structures of the following : 

(i) H4P2O7 (Pyrophosphoric acid) 

(ii) XeF4 

OR 

 

(a) Which poisonous gas is evolved when white phosphorus is heated 

with conc. NaOH solution ? Write the chemical equation involved.   

(b) Which noble gas has the lowest boiling point ?  

(c) Fluorine is a stronger oxidizing agent than chlorine. Why ? 

(d) What happens when H3PO3 is heated ?   

(e) Complete the equation :  

        PbS + O3    
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56/2/C 14 

26. (a) àË`oH$ Ho$g Ho$ {bE EH$ Cn ẁº$ CXmhaU XoVo hþE {ZåZ A{^{H«$`mAm| H$mo àX{e©V 

H$s{OE : 

(i) hm°\$_mZ ~«mo_o_mBS> {ZåZrH$aU A{^{H«$`m  

(ii) S>mBEµOmoQ>rH$aU (S>mBEµOmoQ>rOoeZ) 

(iii) J¡{~«b W¡{b_mBS> g§íbofU 

(b) `m¡{JH$m| Ho$ {ZåZ `w½_m| Ho$ ~rM AÝVa ñnï> H$s{OE :   

(i) Eo{ZbrZ Am¡a N-_o{WbEo{ZbrZ _|  

(ii) (CH3)2NH Am¡a (CH3)3N _| 5  

AWdm         

(a) ~oÝµOrZ S>mBEµOmo{Z`_ ŠbmoamBS> (C6H5

2

N Cl) {ZåZ A{^H$maH$m| go A{^{H«$`m 

H$aVm h¡ Vmo àmá _w»` CËnmXm| H$s g§aMZmE± {b{IE :  

(i) CuCN / KCN 

(ii) H2O 

(iii) CH3CH2OH  

(b) {ZåZ H$mo ì`dpñWV H$s{OE :   

(i) C2H5NH2, C2H5OH, (CH3)3N H$mo BZHo$ ŠdWZm§H$ Ho$ ~‹T>Vo H«$_ _|  

(ii) Eo{ZbrZ, p-ZmBQ´>moEo{ZbrZ, p-_o{WbEo{ZbrZ H$mo BZH$s ~‹T>Vr jmar` j_Vm 
Ho$ H«$_ _| 5   

(a) Illustrate the following reactions giving suitable example in each 

case :  

(i) Hoffmann bromamide degradation reaction 

(ii) Diazotisation  

(iii) Gabriel phthalimide synthesis 

(b) Distinguish between the following pairs of compounds : 

(i) Aniline and N-methylaniline  

(ii) (CH3)2NH and (CH3)3N  

 

OR    
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56/2/C 15 P.T.O. 

(a) Write the structures of main products when benzene diazonium 

chloride (C6H5

2

N Cl) reacts with the following reagents : 

(i) CuCN / KCN 

(ii) H2O 

(iii) CH3CH2OH  

(b) Arrange the following : 

(i) C2H5NH2, C2H5OH, (CH3)3N  in the increasing order of 

their boiling point  

(ii) Aniline, p-nitroaniline, p-methylaniline  in the increasing 

order of their basic strength  
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MARKING SCHEME CHEMISYRY-2015 

(CODE NO. : 56/3/C) 

Q Value points Mark 

1 2-Methylpropane-1,3-diol 1 

2 White phosphorous, because of angular strain in P4 molecule/ discrete tetrahedral unit. 1 

3  

    
 Because carbocation intermediate derived from (CH3)3Br is more stable than 

carbocation from  CH3CH2Br. 

 

½ 

 

 

 

 

 ½  

4 (i)Electrophoresis (ii) by mixing two oppositely charged sols (iii) by boiling (iv) by 

persistent dialysis (v) by addition of electrolyte                                (any one) 

1 

5  X4Y3 1 

6 (i) pentaamminenitrito-N-cobalt(III) nitrate 

(ii) K2[Ni(CN)4] 

 

1 

1 

7 (i) CH3MgBr , H3O
+
 

(ii) Cl2 , P  

1  

1 

8 

 

 

 

 

 

 

 

8. 

It states that solubility of gas in liquid is directly proportional to partial  pressure of the 

gas in equilibrium with the solution. 

   

 With increase in temperature KH value increases but solubility of gas in liquid 

decreases.      /               KHα 1/solubility 

 

OR 

 

 It states for solution containing volatile components the partial vapor pressure of each 

component of the solution is directly proportional to its mole fraction present in the 

solution. 

Ideal Solution Non Ideal 

1. It obeys Raoult’s Law over 

entire range of concentration 

of solution. 

It does not obey Raoult’s Law. 

2.Solute – Solvent interaction 

is nearly same as in pure 

solvent. 

Solute – Solvent interaction is  

not same as solute-solute or 

solvent –solvent interactions. 

 

(or any other correct difference) 

1  

 

 

 

 

1 

 

 

 

1 

 

 

 

 

 

½  + 

½  

9   Greater number of unpaired electron, greater is the interatomic interactions leading to  

strong metallic bonding.  

1 
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Zn ,   no unpaired electrons hence  weak metallic bonding. 

 

½  ,½  

10 (a) H
+
 (aq) + e-  1/2H2 (g)  

E° = 0.00 V is feasible at cathode because its reduction potential is higher than 

the other reaction. 

 

b. Because the overall reaction doesn’t involve any ion in the solution whose 

concentration  changes during its lifetime. 

 

½ , ½  

 

 

 

1 

11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

11 

 

                                            HBr                                             AgF 

(i) CH3-CH=CH2 ----------- CH3-CH2-CH2-Br-----------CH3CH2CH2F 

                         peroxide 

 

 

 

(ii)  

   
 

                       PCl3/PCl5                   KCN 

(iii) C2H5OH ----------- C2H5Cl----------- C2H5CN 

 

OR 

(i) CH3CH2 CH=CH2                                                                          (ii)  

 

(iii) CH3NC  

 

 

1 

 

 

 

 

 

 

 

 

 

 

1 

 

 

1 

 

 

 

 

 

 

 

 

 

 

 

1,1,1 

12 (i) Because –NO2is an electron withdrawing group  

(ii) Due to H-Bonding 

(iii) Reaction occurs by S N1 mechanism  3
0
-carbocation (CH3)3C

+
 is more stable 

than CH3
+
 

1 

1 

 

1 

13 ∆Tf= i x Kf  x  m 

 

For CaCl2    i = 3 

 

½ 

 

½ 
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∆Tf = (i x Kf x WB X 1000)/ (MB x WA) 

 

2 = 3 x 1.86 x WB x 1000/ 111 X 500 

 

WB = 19.89 g 

 

 

 

1 

 

1   

14 d = Z xM / a
3
 x No 

 

10 g/cm
3
 = Z x 81 g/mol /(3 x 10

-8
 cm)

3
 x (6.023 x 10

23
 /mol) 

 

Z = 2.007 

 

Nature of cubic unit cell = bcc 

½  

 

½  

 

1 

 

1 

15 E°cell = ER
0
 – EL

0 

         = 0.00 – (-0.14) 

E°cell = + 0.14V 

Ecell = Eo 
cell - 0.059 V  log [ Sn2+] 

                                n               [ H
+
]
2
 

Ecell=Eo 
cell - 0.059 V  log [ 0.001] 

                                 2            [ 0.01]
2
 

          = +0.14 – 0.0295 V log10 

Ecell = 0.1105  V 

 

 

 

1 

 

 

1 

 

 

1 

16 

(i)                         

cis                               trans 

(ii) t2g
4
  /  diagram 

(iii) [NiCl4]
2-

   -Chloride ion being weak field ligand does not pair d electrons 

while in  [Ni(CO)4],  CO being strong field ligand pairs up the d electrons. 

1 

 

 

 

 

 

 

 

1 

 

1 

17 (i)Because physisorption is exothermic process, so it decreases with increase in 

temperature. 

(ii)Because alum coagulates the impurities present in water. 

(iii) Due to continuous unbalanced bombardment / zig-zag motion of particles by the 

molecules of dispersion medium / it allows the particles to settle down. 

1 

 

1 

 

1 

18 (i) van Arkel method 

(ii) CO acts as reducing agent  

(iii) Because ∆S becomes more positive , and ∆G becomes negative. 

 

1 

1 

1 
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19 

(i) Caprolactum  

 

(ii) Phenol + Formaldehyde 

 +          HCHO 

(iii) 1,3-Butadiene + Acrylonitrile 

CH2=CH-CH=CH2 + CH2=CH-CN 

(Note: half mark for structure/s and half mark for name/s) 

 

 

 

 

 

 

 

1 

 

 

 

1     

 

 

 

1 

20 (i) Starch 

(ii) Native Protein found in a biological system with a unique 3-D structure and 

biological activity is called a native protein. 

Denatured protein is the protein with no biological activity.  

(iii) Vitamin-K  

1 

 

1 

 

1 

21   (i)   CH3 – CH(OH) – CN 

 (ii)    C6H5COOH 

(iii)CH3CONH2 

1 

1 

1 

22 (a)(i) Because actinoids are radioactive and show wide range of oxidation states. 

(ii) Transition metals form complex compounds due to - small size,  high ionic charge,  

availability of d orbitals    

 

b. 2MnO4
-
 + 6H+ + 5 SO3

2-
 5SO4

2-
 + 3H2O + 2 Mn

2+
 

1 

 

1 

 

1 

23 (i) Concern, Compassion, caring, empathy (any two) 

(ii)  By organizing rallies , street play, posters , public speech(any other relevant 

answer) 

(iii) Anti depressant drugs are those which inhibit depression 

E.g. Iproniazide ,  Phenelzine (or any other) 

(iv) Saccharine / Sucralose/Alitame/Aspartame(any one) 

½ , ½  

1 

 

 

½ , ½  

1 

24 

 

 

 

 

 

 

 

(i) X-X’ bond in inter halogens is weaker than X-X in  halogens 

(ii) High bond dissociation energy/ due to presence of triple bond.  

(iii)Because bond dissociation enthalpy decreases from NH3  to BiH3. 

 

 

1 

 

1 

 

1 
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24 

b.  (i)       (ii) 

                                                           
 

OR 

 

 

a) PH3 

P4 + 3NaOH + 3H2O -> 3NaH2PO2+PH3 

b)Helium 

c) Because bond dissociation energy of F-F bond is lower than that of Cl-Cl. 

d)4H3PO3 
HEAT

              3H3PO4 + PH3 

e)PbS + 4O3           PbSO4 + 4O2 

 

 

 

 

 

1,1 

 

 

 

 

 

 

 

 

 

½ , ½  

1 

1 

1 

1 

25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(i)  

CH3CONH2 + Br2 + 4KOH  CH3NH2 + K2CO3 + 2 KBr + 2 H2O 

 

(ii)  

C6H5NH2+NaNO2 + 2HCl  
 273-278K

C6H5N2
+
Cl

-
 + NaCl + 2H2O 

 

 (iii) 

 
b.(i)Add CHCl3 and alc KOH , aniline gives foul smell of isocyanide whereas N-

methyaniline does not. 

(ii)When (CH3)2NH reacts with Benzene Sulphonyl Chloride(Hinsberg Reagent) gives 

ppt which is insoluble in alkali  whereas (CH3)3N does not reacts with Hinsberg’s 

Reagent. 

(Or any other correct distinguishing test) 

 

OR 

 

 

 

 

1 

 

 

 

1 

 

 

 

 

 

 

1 

 

 

 

1 

 

 

1 
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a. 

(i)                                    (ii)                                                     (iii) 

                                          
b. (i)  (CH3)3N < C2H5NH2 < C2H5OH  

(ii)  p-nitoaniline <  aniline <  p-methylaniline 

 

 

1,1,1 

 

 

 

 

 

 

 

1 

1 

26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

26 

a. Rate of reaction is defined as change in concentration of reactants or products 

per unit time. 

Factors: concentration of reactant  ,  temperature ,  pressure ,  surface area (any 

two) 

 

b. log(k2/k1) = Ea/2.303R [1/T1 – 1/T2] 

 

 

     log (8 x 10
-2

/ 4x 10
-2

) = Ea/2.303 x 8.314 [1/300 – 1/310] 

 

    log2 = Ea/2.303 x 8.314 [1/300 – 1/310] 

Ea = 53598.59 J/mol or 53.6 kJ/mol 

 

OR 

 

(a)(i) Rate becomes 4 times  

(ii) 2
nd

 order 

 

b)t1/2=   0.693 
                 k 

23.1 min  =0.693      
                       k 

 
k  =     0.03 min-1 

 

k = 2.303  log [ A0 ] 
          t              [A] 
 
t =   2.303  log 100     
         0.03         25 
 

1 

 

½ , ½  

 

 

1 

 

 

 

1 

 

1 

 

 

 

1 

1 

 

 

 

 

 

 

1 

 

 

½  

 

 

 

 

½  
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t =   2.303 x 0.6021 min 
         0.03 
 
  t  = 46.22 min 
 

 

 

 

1 
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