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Code No.  SS/41  

 

Chem. 
 

 

 

Roll No.  

      

 Candidates must write the Code on 
the title page of the answer-book  

 
 

 

  CHEMISTRY  

 

Time allowed : 2 hr, 45 Min.                  Maximum Marks : 56 
 

 

General Instructions : 

kU; funsZ'k%ijh{kkfFkZ;ksa ds fy, lke  
 

1. Candidate must write first his/her Roll No. on the question paper compulsorily  

 ijh{kkFkhZ loZizFke vius iz'u&i=k ij ukekad vfuok;Zr% fy[ksaA 

2. All the ion are compulsory.quest  

 us vfuok;Z gSAlHkh iz'u dj  

3. swer to all question in the given answerWrite the an -book only. 

 mÙkj&iqfLrdk esa gh fy[ksaAlHkh iz'uksa dk  

4. For questions having more than one part, the answers to those parts are to be written together in 

continuity. 

 ftu iz'uksa esa vkUrfjd [k.M gS mu lHkh ds mÙkj ,d lkFk gh fy[ksA  

5. If there is a uestions paper, theny error/ difference/ contradiction in Hindi & English versions of the q

questions of Hindi version should be treated valid. 

 iz'u&i=k ds nh Hkk"kk ds iz'u dks ghfgUnh o vxzsth :ikUrj.k esa fdlh izdkj dh =kqfV@vUrj@fojks/kkHkkl gksus ij fgU

lgh ekusA 

6. Write down the serial number of the question before attempting it.  

 iz'u dk mÙkj fy[kus ls iwoZ iz'u dk Øekad vo'; fy[kasA 

7. There are internal choices in Questions Nos. 16 to 20. 

 iz'u Øekad 16 ls 20 esa vkUrfjd fodYi gSA  
 

 

SECTION–A 

   

1.  Multiple Choice Questions  

 oLrqfu"V iz'u  

 fuEukafdr iz'uksa esa fn, x;s lgh fodYi dk p;u dj mRrj iqfLrdk esa fyf[k,  

 Write the answer of the following questions in answer book by selecting the correct option :  

(i) Efficiency of packing in simple cubic lattice is -        [1] 

 ljy ?kuh; tkyd esa larqyu {kerk gS&  

 (A) 52.4 %   (B) 62.4%   (C) 68%   (D) 74%  

Ans. (A)   
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(ii) The compound having highest value of Van’t Hoff factor (i) for complete dissociation of solute in aqueous 

solution is -           [1] 

 tyh; foy;u esa foys; ds iw.kZ fo;kstu ds fy, okUV gkWQ dkjd (i) ds vf/kdre eku okyk ;kSfxd gS&   

 (A) KCl   (B) NaCl  (C) K2SO4  (D) MgSO4 

Ans. (C) K2SO4   2K+ + SO4
2– 

 Von't half factor no. of particals produce by solute 

 I is maximum for K2SO4 (i = 3) 

 

(iii) The plot between ln [R] and t for first order reaction is -      [1] 

 izFke dksfV dh vfHkfdz;k ds fy, ln [R] ,oa t ds e/; vkys[k gSA  

 (A)

 

 

ln [R] 

t 

   (B) 

 

ln [R] 

t 

  

(C)  

 

ln [R] 

t 

   (D) 

 

ln [R] 

t 

   

Ans. For Ist order reaction kt = ln 








R

R0  

 kt = ln [R0] – ln [R] 

 ln [R] = ln [R0] – kt 

 y = C – mx  

 This (A) is correct option. 

 

 (iv) The pair of metals that can be purified by Van-Arkel method is -     [1] 

 (A) Na,Al   (B) Ga,Zn  (C) Ni,Si  (D) Zr,Ti  

 oWku vkjdSy fof/k }kjk ‘'kksf/kr dh tk ldus okyh /kkrqvksa dk ;qXe gSA    

 (A) Na,Al   (B) Ga,Zn  (C) Ni,Si  (D) Zr,Ti 

Ans. (D)   

 

(v) The metal showing maximum number of oxidation states is     [1] 

 (A) V    (B) Mn   (C) Fe   (D) Ni 

 lokZf/kd la[;k esa vkWDlhdj.k voLFkk,Wa n’’'kkZus okyh /kkrq gS     

 (A) V    (B) Mn   (C) Fe   (D) Ni 

Ans. (B) Due to presence of maximum no. of unpaired-d-electron.  
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(vi) The co-ordination compound having tetrahedral geometry is      [1] 

 prq"Qydh; T;kfefr okyk milgla;kstu ;kSfxd gSA      

 (A) [Ni(CN)4]2-  (B) [Ni(CO)4]  (C) [Fe(CO)5]  (D) [Cr(CO)6] 

Ans. (B)   

 

(vii) The compound having highest carbon halogen (C-X) bond length is    [1] 

 (A) CH3-F  (B) CH3-Cl  (C) CH3-Br  (D) CH3-l 

 lokZf/kd dkcZu gSykstu (C-X) vkca/k yackbZ okyk ;kSfxd gSA         

 (A) CH3-F  (B) CH3-Cl  (C) CH3-Br  (D) CH3-l 

Ans. (D) Due to larger size of iodine atom. 

  

(viii) The correct ascending order of boiling points of,CH3OCH3 CH3CH2OH and CH3CH2CH3 is:    [1]   

 CH3OCH3 CH3CH2OH ,oa CH3CH2CH3 ds DoFkukadksa dk lgh c<+rk dze gSA    

 (A) CH3CH2OH < CH3OCH3 < CH3CH2CH3   

 (B) CH3CH2OH < CH3CH2CH3 < CH3OCH3   

 (C) CH3CH2CH3 < CH3OCH3 < CH3CH2OH  

 (D) CH3CH2OH < CH3CH2CH3 < CH3OCH3 

Ans. (C) CH3 – CH2 – CH3 < CH3 – O – CH3 < CH3 – CH2 – OH 

 

(ix) The amine having lowest pkb value is        [1] 

 U;wure pkb eku okyk ,sehu gSA  

 (A) CH3NH2  (B) (CH3)2NH  (C) (CH3)3N  (D) C6H5NH2 

Ans. (B)   

 

2. Fill in the blanks :  

 fjDr LFkkuksa dh iwfrZ dhft,  

(i) The chemical formula of ionic solid showing Frenkel and schottky both types of point defect is 

__________.            [1] 

 Qzsadsy rFkk 'kkWVdh nksuksa izdkj ds fcanq nks"k n’'kkZus okys vk;fud Bksl dk jklk;fud lw=k __________ gSA  

Ans. AgBr 

 

(ii) The name of metal present in Haemoglobin complex is __________.     [1] 

 gheksXykschu ladqy esa mifLFkr /kkrq dk uke __________ gSA  

Ans. Fe 

 

(iii) The value of optical rotation of racemic mixture is __________.      [1] 

 jsflfed feJ.k ds /kzqo.k ?kw.kZu dk eku __________ gksrk gSA  

Ans. zero 

 

(iv) __________ is less volatile among o-nitrophenol and p-nitrophenol.     [1] 

 o-ukbVªksQhukWy rFkk p-ukbVªksQhukWy esa ls __________ de ok"i'khy gksrk gSA  

Ans. p-nitrophenol 
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3. Very short answer type questions :  

 vfry?kqrjkRed iz'u   

(i) Explain the reason for exhibiting negative deviation from Raoult’s law by the solution of chloroform and 

acetone.          [1] 

 DyksjksQkWeZ rFkk ,slhVksu ds foy;u “}kjk jkmYV ds fu;e ls _.kkRed fopyu iznf'kZr djus dk dkj.k le>kb,A  

Ans. (i) Solution of chloroform and acetone exhibiting negative deviation from Raoult's law due to formation of 

Hydrogen bond between them. Force of attraction A
w

A , B
w

B  B
s

A   

(ii) Write the unit of rate constant for zero order reaction.      [1] 

 'kwU;dksfV dh vfHkfÎdz;k ds fy, osx fLFkjkad dh bdkbZ fyf[k,A  

Ans. (ii) For zero order reaction  

 A  Product 

 Rate = K [Concentration]º 

 K = Rate of reaction = 
sec,Lit

mol
 

   = MoleLit–1sec–1 

 

(iii) Write the name of metal elements present in brass.     [1] 

 ihry esa mifLFkr /kkrq rRoksa ds uke fyf[k, A  

Ans. (iii) Element present in brass Cu + Zn  

 

(iv) Define co-ordination Polyhedron.       [1] 

 leUo; cgqQyd dks ifjHkkf"kr dhft, 

Ans. (iv) The spatial arrangement of the ligand atoms which are directly bonded to the central atom/ion called 

coordination polyhedron. 

 

(v) Write IUPAC name of K3[Al(C2O4)3]        [1] 

 K3[Al(C2O4)3] dk IUPAC uke fyf[k, 

Ans. (v) Potassium trioxalatoaluminate(III) 

  

(vi) Write the type of isomerism exhibited by [Co(NH3)6][Cr(CN)6] and [Cr(NH3)6] [Co(CN)6].  [1] 

 [Co(NH3)6][Cr(CN)6] rFkk [Cr(NH3)6] [Co(CN)6] }kjk iznf’'kZr leko;ork dk izdkj fyf[k,A  

Ans. (vi) Coordination isomerism 

 

(vii) Write the type of hybridization of orbitals for nitrogen present in amine.     [1] 

 ,sehu esa mifLFkr ukbVªkstu ds fy, d{kdksa ds ladj.k dk izdkj fyf[k,A  

Ans. (vii) sp3 

 

(viii) Draw the synergic bonding present in carbonyl complex.      [1] 

 dkcksZfuy ladqy esa mifLFkr lgfdz;k'khyrk vkca/ku dks fpf=kr dhft,A  

Ans.  
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SECTION–B 

 Short answer type questions :   

 y?kwRrjkRed iz'u  

 

4. Explain n-type semi-conductor        [1.5] 

 n-izdkj ds v/kZpkyd dks le>kb,A  

Ans. When silicon is doped with some group-15 element, the some of the positions in the lattice are substituted 

by atoms of groups-15 elements have five valence electrons. After forming the four covalent bonds with 

silicon (or any other group-14 element such as germanium). One excess electron is left on them. 

 Since this electron is not involved in bonding it becomes delocalized and contribute to electrical 

conduction. Silicon doped with group 15 element behaves as a n-type semiconductor. 

     

 

5. Compare paramagnetism and diamagnetism.       [1.5] 

 vuqpqacdRo rFkk izfrpqacdRo dh rqyuk dhft,A    

Ans. Paramagnetic: When substances which are attracted by the external magnetic field are called 

paramagnetic substances and the phenomenon is called as paramagnetic. Atoms ion or molecules 

containing unpaired electron show this property, eg. O2 Cu2+, Fe3+ etc. these substances lost their 

magnetism in the absence of magnetic field. 

 Diamagnetic materials: Those materials which are repelled by magnetic field are called diamagnetic 

materials e.g. Cu+, TiO2, NaCl and C6H6. They do not have unpaired electrons. 

 

6. Calculate the molarity of 250 mL solution   by dissolving 5g NaOH in water.    [1.5] 

 5g NaOH dks ty esa ?kksydj cuk, x, 250 mL foy;u dh eksyjrk dh x.kuk dhft,A  

Ans. Molarity (M) of solution = 1000
V

n

ml

  

 No. of moles of solute (n) = 
40

5

massMolar

massgiven
  

 Volume of solution (Vml) = 250 ml 

 M=
250

1000

40

5
  

 = 0.5 M 

 

7. 1.25 g protein is present in 300 mL aqueous solution of a protein. The osmotic pressure of such a solution 

at 300 K is found to be 2.50  10-3 bar. Calculate the molar mass of protein (R = 0.083 L bar mol-1 K-1) 

           [1.5] 

 ,d izksVhu ds 300 mL tyh; foy;u esa 1.25 g izksVhu mifLFkr gSA 300 K ij bl foy;u dk ijklj.k nkc 2.50  

10-3 bar ik;k x;kA izksVhu ds eksyj nzO;eku dh x.kuk dhft,A (R = 0.083 L bar mol-1 K-1)   
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Ans.  = CRT  = Osmotic pressure 

   C = Concentration (molarity) 

   R = Solution constant 

   T = Temperature    

 TR
V

1000

M.M

massgiven

ml

  

 
300

1000

MM

25.1
1050.2 3–  × 0.0821 × 300 

 
3–

3

1050.2300

300083.01025.1
M




  

 MM = 41500 gm/mol 

 

8. What do you understand by lanthanoid contraction ?      [1.5] 

 ySUFksukW;M vkdqapu ls vki D;k le>rs gSa \  

Ans. Lanthanoid contraction  due to the poor shielding of one 4f electron by another is less than one d 

electron by another with the increase in nuclear charge along the series of lanthanides size of Ln 

decreases from La – Lu. Which is called lanthanide contraction.  

 

9. Calculate the ‘spin only’ magnetic moment for 
2

)aq(M (Z = 25).      [1.5] 

 
2

)aq(M (Z = 25) ds fy, ‘izpdz.k ek=k pqacdh; vk?kw.kZ dh x.kuk dhft,A  

Ans. Maqs
2+  z =25  |Ar| 3d54s2  

  M2+  |Ar| 3d5  

  n = 5 (unpaired e–)   

  )2n(n  B.M 

  )25(5   

  35 B.M 

 

10. Explain Tollen’s test used for distinguishing propanal and propanone.    [1.5] 

 izksisuSy rFkk izksisuksu esa foHksn djus ds fy, iz;qDr VkWysu ijh{k.k dks le>kb,A s 

Ans. Distinguishing between propanal and propanone Tallen's let  CH3–CH2–CHO (propanal) give positive 
test with T.R. and form silver mirror. 

 

 CH3–CH2–CHO+2[Ag(NH3)2] + 3OH– 
 

CH3–CH2–COO– + 2Ag + 2H2O + 4NH3 

Silver 
mirror 

CH3–C–CH3 + T.R. No reaction 

O 

 
  
11. Write chemical formula of [A],[B] and [C] in above reaction sequence.    [1.5] 

 ]C[]B[]A[CNCH
OH

NH

NH

H/OH2
3

2

3

3

2






  



 

 mijksDr vfHkfdz;k vuqdze esa [A],[B] rFkk [C] ds jklk;fud lw=k fyf[k,A  

 ]C[]B[]A[CNCH
OH

NH

NH

H/OH2
3

2

3

3

2
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Ans.  CH3CN 

(A) 

CH3–COOH 

NH3 

CH3COO–NH4
+ 



CH3CONH2 

–H2O 

2H2O/H+ 

–NH3 

(B)

(C)

 

 

12. Explain the isocyanide test for primary amines.      [1.5] 

 izkFkfed ,sehuksa ds fy, vkblkslk;ukbM ijh{k.k dks le>kb,A  

Ans. R–NH2 + CHCl3 + 3KOH  RNC + 3KCl + 3H2O 

 

13. Draw pyramidal shape of trimethylamine.       [1.5] 

 VªkbesfFky,sehu dh fijSfeMh vkd`fr dks fpf=kr dhft,A  

Ans.  

 

14. Explain denaturation of protein.        [1.5] 

 izksVhu ds fodf̀rdj.k dks le>kb,A  

Ans. When protein in native form is subjected to a physical change like temperature or pH, the H–bonds are 

disturbed. As a result globules get unfold and helices get uncoiled therefore proteins loses its activity. 

During denaturation 2° and 3° structures get destroyed but 1° structure remain the same.  

 Ex: Coagulation of egg while on boiling and curdling of milk caused by bacteria present in milk.  
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15. Draw the double stand helix structure of DNA.        [1.5] 

 DNA dh f}dqaMyuh lajpuk dks fpf=kr dhft,A  

Ans.  

  

 

SECTION–C 

 Long answer type questions :   

 nh?kZmRrjkRed iz'u 

  

16. Describe Hall-Heroult process for extraction of aluminium and draw the electrolytic cell used in the 

process.            [3] 

 ,syqfefu;e ds fu"d"kZ.k ds fy, gkWy&gsjkWYV izdze dk o.kZu dhft, rFkk izdze esa iz;qDr oS|qrvi?kVuh lsy dks fpf=kr 

dhft,A  

Ans. Electrolytic reduction (Hall-Heroult process) :  

 The purified Al2O3 is mixed with Na3AlF6 (cryolite) or CaF2 (fluorspar) which lowers the melting point of 

the mixture and brings conductivity. The fused matrix is electrolysed. Steel cathode and graphite anode 

are used. The graphite anode is useful here for reduction to the metal. The overall reaction may be taken 

as : 2Al2O3 + 3C  4Al + 3CO2 
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 The electolysis of the molten mass is carried out in an electrolytic cell using carbon electrodes. The 

oxygen liberated at anode reacts with the carbon of anode producing CO and CO2. This way for each kg 

of aluminium produced, about 0.5 kg of carbon anode is burnt away. The electrolytic reactions are : 

  Cathode : Al3+  (melt) + 3e–   Al(l) 

  Anode :  C(s) + O2– (melt)  CO(g) + 2e– 

    C(s) + 2O2– (melt)  CO2 (g) + 4e– 

 

 

      OR/vFkok  

 Describe the zone refining process for purification of metals and draw its diagram.  

  /kkrqvksa ds 'kks/ku ds fy, eaMy ifj"dj.k izdze dk o.kZu dhft, rFkk bldk fp=k cukb,A 

Ans. Zone refining method (Fractional crystallisation method) : 

 This process is used when metals are 

required in very high purity, for 

specific application. For example 

pure Si and Ge are used in 

semiconductors and hence are 

purified by this method. Zone refining 

method is based on the principle that 

an impure molten metal on gradual 

cooling will deposit crystals of the 

pure metal, while the impurities will 

be left in the remaining part of the 

molten metal. 

 

 Germanium metal, which is used in semiconductor devices, is refined (purified) by the zone refining 
method. The impure germanium metal to be refined is taken in the form of a rod. A circular heater H is 
fitted around this rod and this heater is slowly moved along the length of the rod. When the heater is at 
the extreme left end of the impure germanium rod, it melts a narrow zone (narrow region) of the 
germanium rod at that place. Now, when the heater moves on a little to the right side, then the molten 
metal at the previous position cools down and crystallizes to give pure metal at region X of the rod. The 
impurities, which were initially present in region X of germanium rod, now pass on to the region Y in the 
adjacent molten zone. Now, as the heater is shifted more and more to the right side on the germanium 
rod, the impurities also keep on shifting to the right side in to the newer and newer molten zones. 
Ultimately, the impurities reach the extreme right end Z of the germanium rod. This end Z of the 
germanium rod containing all the impurities is then discarded. The remaining rod is now of highly pure 
germanium metal. In addition to germanium, silicon and gallium used as semiconductors are also refined 
by the zone refining method. 
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17. Compound [A] is obtained on reacting aniline with (NaNO2 + HCl) at 273-278 K. Compound [B] is obtained 

on mixing cuprous chloride in [A]. Write names of [A] & [B] and equations of chemical reactions involved. 

         [3] 

 ,sfuyhu dks  273-278 K ij (NaNO2 + HCl) ds lkFk vfHkd`r djokus ij ;kSfxd [A] curk gSA [A] esa D;qizl DyksjkbM 

dks feykus ij ;kSfxd [B] curk gSA [A] rFkk [B] ds uke ,oa fufgr jklk;fud vfHkfdz;kvksa ds lehdj.k fyf[k,A  

Ans. 
 NH2 

NaNO2 + HCl 

273 – 278 K 

N2
+Cl– 

Cu2Cl2 HCl 

(A) 
(sandmeyereaction) 

Cl 

(B) 

 

      OR/vFkok  

 Compound [A] is obtained on mixing benzene diazonium chloride with KI solution compound [B] is 

obtained on reacting sodium with [A] in presence of dry ethane. Write names of [A] & [B] and equation of 

chemical reaction involved.         [3] 

  csUthu Mb,stksfu;e DyksjkbM dks KI foy;u ds lkFk feykus ij ;kSfxd [A] curk gSA [A] dks ‘'kq"d bZFkj dh mifLFkfr 

esa lksfM;e ds lkFk vfHkfdz;k djokus ij ;kSfxd [B] curk gSA  [A] o [B] ds uke rFkk fufgr jklk;fud vfHkfdz;kvksa 

ds lehdj.k fyf[k,A  

Ans. 

 
C6H5N2

+Cl– + Kl 

C6H5I + N2 + KCl 

(A) 
 

 

 
C6H5–I + 2Na + C6H5–I C6H5–C6H5 + 2NaI 

dry 

ether 
Biphenyl (B)

 

 

 

18. Give reason           [3] 

 (i) Carbon – Oxygen (C-O) bond length present in phenol is less than methanol. 

 (ii) C-O-C bond angle present in ether is more than tetrahedral angle.  

 (iii) Boiling point of isomeric alcohols is lowered on increase in branching.  

 dkj.k nhft, 

 (i) QhukWy esa mifLFkr dkcZu– vkWDlhtu (C-O) vkca/k yackbZ esFksukWy ls de gksrh gSA  

 (ii) bZFkj esa mifLFkr C-O-C vkca/k dks.k prq"Qydh; dks.k ls vf/kd gksrk gSA 

 (iii) leko;oh ,sYdksgkWyksa esa 'kk[ku ds c<us ij DoFkukad de gks tkrk gSA  
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Ans. (i) 

 O–H 

(C—O) 

Phenol  
 In phenol (C—O) bond length is less than methanol due to resonance. In phenol C—O bond length is 

partially double bonded. 

 (ii) In ether 

 O 

C C 
110º more than 109º28' due to repulsion of alkyl group. 

 

 (iii) C–C–C–C–OH  C–C–C–OH 

C 

 

C–C–OH 

C 

C 

due to decrease in surface area. 

 

      OR/vFkok  

 Give reason           [3] 

 (i) Boiling point of ethanol is more than methoxymethane.  

 (ii) Ethanol is easily dissolved in water.  

 (iii) Phenol is strong acid as compared to alcohol.  

 dkj.k nhft, 

 (i) ,FksukWy dk DoFkukad esFkkWDlhesFksu ls vf/kd gksrk gSA   

 (ii) ,FksukWy vklkuh ls ty esa foys; gks tkrk gSA   

 (iii) QhukWy] ,sYdksgkWy dh rqyuk esa izcy vEy gksrk gSA  

Ans. (i) Due to intermolecular–H–bonding boiling point of ethanol is more than methoxymethane. 

  

 
C2H5–O 

H 

H O 

C2H5 

– +

 
 

 (ii) Ethanol form intermolecular–H–bond with water. 

  

 
C2H5–O 

H 

H O 

H 

– +

 

 

 (iii) Phenol is more acidic then alcohol because phenoxide ion is resonance stabilized. Where as 

 alkaoxide ion is not stabilized. 

  R—OH   R—O– + H+ 

  

 OH 

+ H+ 

O– 
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SECTION–D 

 Easy type questions :   

 fuca/kkRed iz'u  

19. (i) Define order of reaction        [1 + 1 + 2 = 4] 

 (ii) Explain the effect of concentration of reaction on rate constant.  

 (iii) The rate constant of a first order reaction at 500K and 600 K are 0.03 s-1 and 0.06 s-1 respectively, 

then calculate the activation energy.  

 [R = 8.314 JK-1 mol-1, log2 = 0.3010] 

 (i) vfHkfdz;k dh dksfV dks ifjHkkf"kr dhft,A  

 (ii) osx fLfkjkad ij vfHkfdz;k dh lkanzrk ds izHkko dks le>kb,A  

 (iii) ,d izFke dksfV dh vfHkfdz;k ds fy, 500K rFkk 600 K ij osx fLFkjkad dze'k% 0.03 s-1 rFkk 0.06 s-1 gks] rks 

lfdz;.k mtkZ dh x.kuk dhft,A  

 [R = 8.314 JK-1 mol-1, log2 = 0.3010] 

Ans. (i) The sum of powers of the concentration of the reactants in the rate law expression is called the 

order of that chemical reaction. 

(ii)  There is no effect of concentration of reaction on rate constant. Rate constant depend on 

temperature and catalyst.    

 

 (iii) 










211

2

T

1

T

1

R303.2

Ea

k

k
log  

 













600

1

500

1

314.8303.2

Ea

03.0

06.0
log  

 log2 = 










 600

1

500

1

314.8303.2

Ea
  

 0.3010 = 










 600

1

500

1

314.8303.2

Ea
 

 Ea = 17283.42 J  

 

      OR/vFkok  

 (i) Define molecularity of reaction.       [1 + 1 + 2 = 4]  

 (ii) Explain the effect of presence of catalyst on rate of reaction.   

 (iii) The initial concentration of reactant in a first order reaction was 10  10-2 molL-1and at 300K that 

was reduced to 0.5 10-2 molL-1 after 30 minutes. Calculation the rate constant of the reaction at 300 

K[log2 = 0.3010] 

 (i) vfHkfdz;k  dh vko';drk dks ifjHkkf"kr djksA  

 (ii) vfHkfdz;k ds osx ij mRizsjd dh mifLFkfr ds izHkko dks le>kb,A  

 (iii) 300K ij ,d izFke dksfV dh vfHkfdz;k  esa vfHkdkjd dh izkjfEHkd lkanzrk 10  10-2 molL-1 Fkh] tks 30 feuV 

Ik'pkr~ ?kVdj 0.5 10-2 molL-1  jg xbZA 300K ij vfHkfdz;k ds osx fLFkjkad dh x.kuk dhft, [log2 = 0.3010]  

Ans. (i) The number of reacting species (atoms, ions or molecules) taking part in an elementary reaction, 

which must collide simultaneously in order to bring about a chemical reaction is called molecularity of a 

reaction. 
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 (ii) Effect of Catalyst :  

Presence of positive catalyst lower down the activation energy hence increases the rate of reaction. 

Presence of negative catalyst increases activation energy hence decreases the rate of reaction. 

 (iii) For Ist order reaction 

 kt = 2.303 log 








R

R0    t = time = 30 min 

 k = 








R

R
log

t

303.2 0     R0 = initial concentration  

       R = concentration at time t  

 k = 
2

2

105.0

101
log

30

303.2







 

 k = 3010.0
30

303.2
  

 k = 0.0231 min–1 

  

20. (i) Write IUPAC name of dicarboxylic acid used in formation of Nylon-6,6   [1 + 2 + 1 = 4] 

 (ii) Expalin reason  

(A) Acetic acid is weak acid as compared to formic acid  

(B) Boiling point of carboxylic acids is more than aldehydes having comparable molecular 

masses.  

 (iii) Draw the orbital diagram of carbonyl group.  

  

 (i) ukbyksu-6,6 ds fuekZ.k esa iz;qDr MkbdkcksZfDlfyd vEy dk IUPAC uke fyf[k,A  

 (ii) dkj.k le>kb, 

(A) ,slhfVd vEy] QkfeZd vEy dh rqyuk esa nqcZy vEy gksrk gSA  

(B) dkcksZfDlfyd vEyksa dk DoFkukad lerqY; vkf.od nzO;ekuksa okys ,fYMgkbMksa ls vf/kd gksrk gSA  

(iii) dkcksZfuy lewg ds d{kh; vkjs[k dks fpf=kr dhft,A   

Ans. (i) Adipic acid  COOH–CH2–CH2–CH2–CH2–COOH 

 IUPAC name  Hexanedioic acid 

 (ii) (a) 

 

H–C–OH 

O 

>

 

CH3–C–OH 

O 

 

  

 

H–C–OH 

O 

 

 

H–C–O– + H+ 

O 

 

  

 

CH–C–OH 

O 

 

 

CH3–C–O– + H+ 

O 

 

  +I effect of CH3 group stability of anion.
 

 

 (b) Boiling point of carboxylic acid is greater than aldehydes due to presence of intermolecular–H–

 bonding. 

  

 

R–C–O–H 

O 

H–C–H  (not form H-bond) 

O 
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 (iii) 

 

 

      OR/vFkok  

 (i) Write the name of ester used as food preservative.     [1 + 2 + 1 = 4] 

 (ii) Explain the following terms :  

(A) Resenmund reduction  

(B) Cannizzaro reaction  

 (iii) Draw the tetrahedral intermediate formed by nucleophilic attack on carbonyl carbon in nucleophilic 

addition reaction.  

 (i) [kk| ifjj{kd ds :i esa iz;qDr ,LVj dk uke fyf[k,A  

 (ii) fuEufyf[kr inksa dks le>kb,A  

(A) jkstsueqaM vip;u  

(B) dSfutkjksa vfHkfdz;k   

 (iii) ukfHkdjkxh ;ksxt vfHkfdz;k esa dkcksZfuy dkcZu ij ukfHkdjkxh vkdze.k ls cus prq"Qydh; e/;orhZ dks fpf=kr 

dhft,A  

Ans. (i) Sodium benzoate (C6H5COONa) 

 

 (ii)  

 (a) Rosenmund's reduction :  

 Here acid chlorides are reduced to aldehyde with H2 in boiling xylene using palladium as a catalyst 

supported on barium sulphate. 

   4Pd BaSO

Boiling Xylene


    + HCl   

 

 Note : (i) Pd Catalyst is poisoned by BaSO4 to check further reduction of aldehyde to alcohol. 

 (ii) Formaldehyde cannot be obtained by this method because HCOCl is unstable at common 

temperature. 

 

 (b) Cannizzaro reaction : Aldehydes which do not have an -hydrogen atom, undergo self oxidation and 

reduction (disproportionation) reaction on treatment with a concentrated alkali. 

 Ex.        
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 (iii)  
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