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SS/41/Chem.  
 

 

Roll No.  

      
  

 

mPPk ek/;fed ijh{kk 2023 

SENIOR SECONDARY EXAMINATION, 2023 

CHEMISTRY  

jlk;u foKku 
 

Time allowed : 3 hr, 15 Min.                  Maximum Marks : 56 
 

 

 GENERAL INSTRUCTIONS TO THE EXAMINEES: 

 ijh{kkfFkZ;ksa ds fy, lkekU; funsZ'k : 

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

 ijh{kkFkhZ loZçFke vius ç'u&i=k ij ukekad vfuok;Zr% fy[ksa A 

2. All the questions are compulsory. 

 lHkh ç'u vfuok;Z gSa A 

3. Write the answer to each question in the given answer-book only. 

 çR;sd ç'u dk mÙkj nh xbZ mÙkj&iqfLrdk esa gh fy[ksa A 

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

continuity. 

 ftu ç'uksa ds vkUrfjd [k.M gSa] mu lHkh ds mÙkj ,d lkFk gh fy[ksa A 

5. If there is any error / difference / contradiction in Hindi & English version of the question paper, the 

question of Hindi version should be treated valid. 

 ç'u&i=k ds fgUnh o vaxzsth :ikarj.k esa fdlh çdkj dh =qfV / varj / fojks/kkHkkl gksus ij fgUnh Hkk"kk ds ç'u dks gh 

ekusaA 

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

 ç'u dk mÙkj fy[kus ls iwoZ ç'u dk Øekad vo'; fy[ksaA 

7.  Question No. 19 to 20 have internal choice. 

 ç'u Øekad 19 ls 20 esa vkUrfjd fodYi gSa A 
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SECTION A 

[k.M A 
 

 Multiple Choice Questions: 

1. Write the answer of following multiple choice questions in the given answer book:         [9×1=9] 

 fuEukafdr ç'uksa esa fn;s x;s lgh fodYi dk p;u dj mÙkj iqfLrdk esa fyf[k, : 

  

(i) When concentration of Zn2+ and Cu2+ ions is unity (1 mol dm–3), then electrical potential of Daniel cell will 

be –            [1] 

 MsU;y lsy esa Zn2+ and Cu2+ + vk;uksa dh lkUærk ,d bdkbZ ¼1 eksy Mslh ehVj
&3 …½ gks rks fo|qrh; foHko dk eku 

gksxk & 

 (A) 0.00 V  (E) 1.10 V  (C) 1.35 V  (D) 2.00 V 

Sol. (B) 1.10 V   
 

 (ii) Expression  
]R[

]R[
log

t

303.2
k º  is integrated rate equation  of order of reaction-   [1] 

 (A) Zero order  (B) First order  (C) Second order (D) Third order 

 O;atd 
]R[

]R[
log

t

303.2
k º dksfV dh vfHkfØ;k dk lekdfyr osx lehdj.k gS 

 ¼v½ 'kwU; dksfV  ¼c½ çFke dksfV  ¼l½ f}rh; dksfV  ¼n½ r`rh; dksfV 

Sol. (B) First order 
 

 (iii) To express the rate at a particular moment of time we determine the_______.   [1] 

 (A) Initial rate  (B) Instantaneous rate (C) Average rate (D) Standard rate 

 le; ds fdlh {k.k ij osx O;ä djus ds fy,-.................Kkr fd;k tkrk gS & 

 ¼v½ çkjafHkd osx  ¼c½ rkR{kf.kd osx  ¼l½ vkSlr osx  ¼n½ ekud osx 

Sol. (B) Instantaneous rate  

 

(iv) Colloidal antimony is used in curing of -        [1] 

 (A) Kalaazar  (B) Stomach disorders (C) Skin disease (D) Sexual disease 

 dksykbM+h ,UVheuh dk mi;ksx fdl jksx ds bykt esa gksrk gS & 

 ¼v½ dkyktkj  ¼c½ isV dh xM+cM+h ¼l½ Ropk laca/kh jksx ¼n½ ySafxd jksx  

Sol. (A) Kalaazar  
 

(v) Calamine is ore of -          [1] 

 dSykekbu v;Ld gS & 

 (A) AI   (B) Fe   (C) Cu   (D) Zn  

 (A) AI dk  (B) Fe dk  (C) Cu dk  (D) Zn dk 

Sol. (D) Zn 
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(vi) Didentate Ligand is –            [1] 

 f}narqj fyx.M gS- 

 (A) 
2

42OC   (B) SCN–  (C) NH3   (D) Cl– 

Sol. (A) 2
42OC    

 

(vii) The name of CF2Cl2 in freon method is-           [1] 

 CF2Cl2dk fÝv‚kWu i)fr esa uke gS & 

 (A) Freon fÝv‚kWu 112 (B) Freon fÝv‚kWu 12 (C) Freon fÝv‚kWu 122 (D) Freon fÝv‚kWu 11 

Sol. (C) Freon fÝv‚kWu 122 

 

(viii) In reaction of manufacturation of phenol from cumene the by-product is-       [1] 

 (A) Tribromophenol (B) Benzoquinone (C) Picric acid  (D) Acetone 

 D;wehu ls fQukW‚y çkIr djus dh vfHkfØ;k esa miksRikn gSA 

 ¼v½ VªkbczkseksfQukW‚y ¼c½ csUtksfDouksu  ¼l½ fifØd vEy  ¼n½ ,slhVksu 

Sol. (D) Acetone 
 

(ix) The nitrogeneous base not present in DNA -          [1] 

 (A) Adenine  (B) Cytosine  (C) Guanine  (D) Uracil 

 ukbVªkstuh {kkjd DNA esa ugha ik;k tkrk & 

 ¼v½ ,sMsuhu  ¼c½ lkbVksflu  ¼l½ Xokuhu  ¼n½ ;wjsfly 

Sol. (D) Uracil 
 

2. Fill in the blanks -              [4 × 1 = 4 ] 

 fjä LFkkuksa dh iwfrZ dhft, & 

 

(i) When the added substance reduces the rate of reaction, then it called ______ in place of catalyst.    [1] 

 tc feyk;k x;k inkFkZ vfHkfØ;k dh nj dks de djrk gS] rks mRçsjd ds LFkku ij mls ______ dgrs gSA 

Sol. Inhibitor  
 

(ii) The accumulation of molecular species at the surface rather than in the bulk of a solid or liquid is termed 

__________.               [1] 

 v.kqd Lih'kht dk fdlh Bksl ;k æo dh LFkwy dh vis{kk i`"B ij lafpr gksuk________dgykrk gSA 

Sol. Adsorption  
 

(iii) In Williamson synthesis the_______ reacts with sodium alkoxide and give dialkyl ether.       [1] 

 fofy;elu la'ys"k.k esa________ dh lksfM;e ,sYdksDlkbM ds lkFk vfHkfØ;k ls Mkb ,sfYdy bZFkj curk gSA - 

Sol. Alkylhalide 
 

 (iv) The aqueous solution of________ is called fehling solution A.         [1] 

 ________dk tyh; foy;u Qsfyax foy;u A dgykrk gSA 

Sol. copper sulphate  
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3. Very short answer type questions:        [8 x 1 = 8] 

 vfr y?kqÙkjkRed ç'u % 

 

(i) Write order of reaction of natural and artificial nuclear (radioactive) decay.   [1] 

 çk—d`frd ,oa —d`f=ke ukfHkdh; ¼jsMh;ks,sfDVo½ {k; dh dksfV fyf[k, A 

Sol. First order   
 

(ii)  Write the name of enzyme used in decomposition of urea into ammonia and carbondioxide. [1] 

 ;qfj;k dk veksfu;k ,oa dkcZu Mkbv‚DlkbM es a vi?kVu esa ç;qä ,Utkbe dk uke fyf[k,A 

Sol. Urease  
 

(iii) Represent sucrose by Haworth structure.       [1] 

 lqØksl dks gkoFkZ lajpuk }kjk fu:fir dhft, A 

Sol.  

 

(iv) Draw labelled diagram of electro-dialysis.       [1] 

 oS|qr viksgu dk ukekafdr fp=k cukb;s A 

Sol.  

 

 (v) Draw labelled diagram of froth floatation process.      [1] 

 Qsu Iyou fof/k dk ukekafdr fp=k cukb;s A 

Sol.  
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(vi) Write chemical equation to prepare salicylic acid from phenol.     [1] 

 fQukW‚y ls lsfyflfyd vEy cukus dh jklk;fud lehdj.k fyf[k,A 

Sol. Kolbe’s reaction 

  
 

(vii) Write IUPAC name of isobutyl alcohol.        [1] 

 vkblks C;qfVy ,sYdksg‚y dk IUPAC uke fyf[k,A  

Sol. 2- methyl propanol 
 

(viii) Write chemical formula of benzene diazonium chloride.      [1] 

 csUthu Mkb,stksfu;e DyksjkbM+ dk jklk;fud lw=k fyf[k,A ‹ˆ 

Sol. C6H5

2N Cl– 

 
SECTION B 

[k.M B 

 Short answer type questions :                  [12 × 1½ = 18 ] 

 y?kqÙkjkRed iz'u % 
 

4. Calculate number of particles in face centred cubic unit cell.               [1½] 

 Qyd – dsfUær ?kuh; ,dd dksf"Vdk esa dqy d.kksa dh la[;k ifjdfyr dhft,A   

Sol. A face-centred cubic (fcc) unit cell contains atoms at all the corners and at the centre of all the faces of 

the cube. each atom located at the face-centre is shared between two adjacent unit cells and only 
2

1
 of 

each atom belongs to a unit cell. Thus, in a face-centred cubic (fcc) unit cell:  

 (i) 8 corners atoms × 
8

1
 atom per unit cell = 8 × 

8

1
 = 1 atom 

 (ii) 6 face-centred atoms × 
2

1
 atom per unit cell = 

2

1
6 = 3 atoms 

 ∴ Total number of atoms per unit cell = 4 atoms 
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5. Explain P - type semiconductor by one example.             [1½] 

 P çdkj ds v/kZpkyd dks ,d mnkgj.k nsdj le>kb;sA 

Sol. Silicon or germanium can also be doped with a group 13 element like B, Al or Ga which contains only 

three valence electrons. The place where the fourth valence electron is missing is called electron 

 hole or electron vacancy (Fig.). An electron from a neighbouring atom can come and fill the electron hole, 

but in doing so it would leave an electron hole at its original position. If it happens, it would appear as if 

the electron hole has moved in the direction opposite to that of the electron that filled it. Under the 

influence of electric field, electrons would move towards the positively charged plate through electronic 

holes, but it would appear as if electron holes are positively charged and are moving towards negatively 

charged plate. This type of semi conductors are called p-type semiconductors. 

 
 

6. Write chemical equation to prepare diphenyl from chlorobenzene.              [1½] 

 Dyksjks csUthu ls MkbQsfuy cukus dh jklk;fud vfHkfØ;k dh jklk;fud lehdj.k fyf[k,A 

Sol. Aryl halides give analogous compounds when treated with sodium in dry ether, in which two aryl groups 

are joined together. It is called Fittig reaction. 

 

7. A 35% (V/V) solution of ethylene glycol is used in vehicle for cooling the engine. Determine the volume 

of water in Millilitre                    [1½] 

 ,fFkyhu Xykbd‚y dk 35% (V/V) foy;u okguksa ds batu dks B.Mk djus ds dke vkrk gSA blesa ty dk vk;ru 

feyhyhVj esa Kkr dhft, A 

Sol.  

Volume Volume of ethylene glycol volume of water 

100 L 35 L 65 L 

1000 ML 350 ML 650 ML 
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8. Write definition of osmosis. Write name of method used in desalination of sea water.           [1½] 

 ijklj.k dh ifjHkk"kk fyf[k,A leqæh ty ds foyo.khdj.k esa ç;qä fof/k dk uke fyf[k,A 

Sol. When semipermeable membrane is placed between the solvent and solution as, the solvent molecules 

will flow through this membrane from pure solvent to the solution. This process of flow of the solvent is 

called osmosis. Reverse osmosis process is the method used in desalination of sea water. 
 

9. Draw the geometries of geometrical isomers of [Pt(H2O)2Br2] and write their configurations.        [1½] 

 [Pt(H2O)2Br2] ds T;kferh; leko;fo;ksa dh T;kfefr cukdj foU;kl fyf[k,A 

Sol.  

 

 Geometrical isomers 

 (cis and trans) of Pt(H2O)2Br2) 
 

10. Write IUPAC name of the following           [3 ×11/2 =] 

 fuEukafdr ds IUPAC uke fyf[k,A 

(i)  2

42 ])OH(Cu[  

Sol. Tetraaqua copper (II) ion. 
 

(ii)  
363 Br])NH(Co[  

Sol. Hexaammine cobalt (III) bromide  

 

(iii)  3

6 ])CN(Fe[  

Sol. Hexacyanido ferrate (III) ion.  

 

11. Write short note on Hoffmann bromamide degradation reaction.     [11/2] 

 g‚Qeku czksekekbM fuEuhdj.k vfHkfØ;k ij fVIi.kh fyf[k,A    

Sol. Hoffmann bromamide degradation reaction is a method for preparation of primary amines by treating an 

amide with bromine in an aqueous or ethanolic solution of sodium hydroxide. In this degradation reaction, 

migration of an alkyl or aryl group takes place from carbonyl carbon of the amide to the nitrogen atom. 

The amine so formed contains one carbon less than that present in the amide. 

  
 

12. Give reason that trimethyl amine is less basic than methyl amine-     [11/2] 

dkj.k nhft, fd VªkbesfFky ,ehu] esfFky ,ehu ls de {kkjh; gSA 

Sol. Solvation effect and steric hinderance of the alkyl group which decides the basic strength of alkyl amines 

in the aqueous state. Trimethyl amine is less basic than methyl amine as it has more steric hinderance 

due to three methyl groups.  
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13. Explain artificial sweetening agents by any two examples -     [11/2] 

 Ñf=ke e/kqjd dks dksbZ mnkgj.k le>kb;sA 

Sol. These are the chemicals compounds which give sweetening effect to the food without adding calories. 

These are good for diabetic patients.  

 E.g. aspartame, saccharin,  
 

14. Give any one example of following -             [3 ×11/2 =] 

 fuEuukafdr ds dksbZ ,d mnkgj.k nhft,&        

(i)  Antibiotics / izfrtSfod vkS"k/k   

Sol. Penicillin , Ofloxacin 
 

(ii)  Narcotic analgesics / Lokid ihM+kgkjh 

Sol. Morphine , Heroin 
 

(iii)  Antacids/ izfrvEy vkS"k/k  

Sol. Histamine, ranitidine (zantac) 
 

15. Explain swarts reaction by any one example.                  [11/2] 

 LokVZ vfHkfØ;k dks ,d mnkgj.k nsdj le>kb;sA 

Sol. The synthesis of alkyl fluorides is best accomplished by heating an alkyl chloride/bromide in the presence 

of a metallic fluoride such as AgF, Hg2F2, CoF2 or SbF3. The reaction is termed as Swarts reaction.  

 R–Cl  + AgF  R–F + AgBr 

 

SECTION C 

[k.M C 

 Long answer type question:           [3 × 3 = 9] 

 nh?kZ mÙkjkRed iz'u% 

16. (i) Describe structure of fuel cell.             [2 + 1 = 3] 

bZa/ku lsy dh lajpuk dk o.kZu dhft,A 

Sol. In the cell, hydrogen and oxygen are bubbled through porous carbon electrodes into concentrated 

 aqueous sodium hydroxide solution. Catalysts like finely divided platinum or palladium metal are 

incorporated into the electrodes for increasing the rate of electrode reactions. 
 

 (ii)  Draw labelled diagram of fuel cell. 

 bZa/ku lsy dh lajpuk dk ukekfdr fp=k cukb;sA 

Sol.  
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17. (i) Calculate the 'Spin only' magnetic moment of 2

)aq(Cu  ion.               [1+1+1=3] 

 (i) 2

)aq(Cu  vk;u ds fy, ^izpj.k ek=k pqEcdh; vk?kq.kZ^ dh x.kuk dhft,A     

Sol. Cu2+ = 3d9, n=1 )2n(n   

 BM73.1)21(1   

 

(ii)  Give reason that Zn, Cd, Hg, and Cn are not transition elements. 

 dkj.k nhft, Zn, Cd, Hg, o Cn laØe.k rRo ugha gSA  

Sol.  Zinc, cadmium and mercury of group 12 have full d10 configuration in their ground state as well as intheir 

common oxidation states and hence, are not regarded as transition metals. 
 

(iii)  Write names of components of brass. 

 feJ /kkrq ihry ds vo;oksa ds uke fyf[k,A  

Sol. Cu & Zn 

 

18. Write differences -         [1+1+1=3] 

 vUrj fyf[k,&     

(i)  Low density polythene and High density polythene.  

 vYi ?kuRo ikWfyfFku o mPp ?kuRo ikWfyfFku  

Sol. Low density polythene: It is obtained by the polymerisation of ethene under high pressure of 1000 to 2000 

atmospheres at a temperature of 350 K to 570 K in the presence of traces of dioxygen or a peroxide 

initiator (catalyst). The low density polythene (LDP) is obtained through the free radical addition and H-

atom abstraction. It has highly branched structure. These polymers have straight chain structure with 

some branches. 

 It is flexible used in insulation of electricity carrying wires and manufacture of squeeze bottles, toys and 

fiexible pipes.    

 High density polythene: It is formed when addition polymerisation of ethene takes place in a ydrocarbon 

solvent in the presence of a catalyst such as triethylaluminium and titanium tetrachloride (Ziegler-Natta 

catalyst) at a temperature of 333 K to 343 K and under a pressure of 6-7 atmospheres. High density 

polythene (HDP) thus produced, consists of linear molecules as shown below and has a high density due 

to close packing. Such polymers are also called linear polymers. High density polymers are also 

 chemically inert and more tough and hard. It is used for manufacturing buckets, dustbins, bottles, pipes, 

etc.  

 

(ii)  Homopolymers and copolymers. 

 leckgq o lgcgqyd  

Sol. Addition polymers formed by the polymerisation of a single monomeric species are known as 

homopolymers, e.g. polythene  

 Addition polymers formed by the polymerisation of a different monomeric species are known as 

copolymers, e.g, Buna-S, Buna –N, etc. 
 

 (iii)  Natural polymers and synthetic polymers. 

 izkÑfrd cgqyd o la'ysf"kr cgqydA 

Sol. Natural polymers are found in plants and animals. Examples are proteins, cellulose, starch, some resins 

 and rubber. Plastic (polythene), synthetic fibres (nylon 6,6) and synthetic rubbers (Buna - S) are examples 

of man-made polymers extensively used in daily life as well as in industry. 
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SECTION D 

[k.M D 

 Essay type question:                      [2 × 4 = 8] 
 

19. (i) Write structural formula of pyrophosphoric acid and cyclo trimetaphosphoric acid.   [2+2=4] 

 (i) ikbjksQ‚LQksfjd vEy o lkbDyks VªkbZesVkQ‚LQksfjd vEy ds lajpuk lw=k fyf[k,A 

Sol. 

 

 

 

 

(ii)  Write any two differences between rhombic sulphur and monoclinic sulphur. 

 fo"keyack{k xa/kd o ,durk{k xa/kd esa dksbZ nks varj fyf[k,A   

Sol. Rhombic sulphur (α-sulphur) This allotrope is yellow in colour, m.p. 385.8 K and specific gravity 2.06. 

Rhombic sulphur crystals are formed on evaporating the solution of roll sulphur in CS2. It is insoluble in 

water but dissolves to some extent in benzene, alcohol and ether. It is readily soluble in CS2. Monoclinic 

sulphur (β-sulphur) Its m.p. is 393 K and specific gravity 1.98. It is soluble in CS2. This form of sulphur is 

prepared by melting rhombic sulphur in a dish and cooling, till crust is formed. Two holes  are made in 

the crust and the remaining liquid poured out. On removing the crust, colourless needle  shaped 

crystals of β-sulphur are formed. It is stable above 369 K and transforms into α-sulphur below it. 

OR / vFkok 

(i)  Write structural formula of peroxodisulphuric acid and pyrosulphuric acid. 

 ijv‚DlksMkblY¶;qfjd vEy o ikbjkslY¶;qfjd vEy ds lajpuk lw=k fyf[k,A 

Sol. 
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(ii)  Write any two differences between white phosphorus and red phosphorus. 

 'osr QkW‚LQksjl o yky Q‚LQksjl esa dksbZ nks varj fyf[k,A 

Sol. White phosphorus is a translucent white waxy solid. It is poisonous, insoluble in water but soluble in 
carbon disulphide and glows in dark (chemiluminescence). It dissolves in boiling NaOH solution in an 
inert atmosphere giving PH3.ed phosphorus is obtained by heating white phosphorus at 573K in an inert 
atmosphere for several  days. When red phosphorus is heated under high pressure, a series of phases 
of black phosphorus is formed.Red phosphorus possesses iron grey lustre. It is odourless, nonpoisonous 
and insoluble in water as well as in carbon disulphide. 

 Chemically, red phosphorus is much less reactive than white phosphorus. It does not glow in the dark. 
 

20. (i) 2CH3CHO   NaOH.dil
x  

OH2

 Write chemical formula and IUPAC name of X and y in above 

chemical sequence. 
Sol.  

  
(ii)  Write short note on Gattermann - Koch reaction. 

 xkVjeku dkW[k ij fVIi.kh fyf[k,A 

Sol. By Gatterman – Koch reaction When benzene or its derivative is treated with carbon monoxide and 
hydrogen chloride in the presence of anhydrous aluminium chloride or cuprous chloride, it gives 
benzaldehyde or substituted benzaldehyde. 

 
OR / vFkok 

(i)  CH3MgBr + CO2   etherdry
x  

 OH
3 y Write chemical formula and name of X and y in above 

chemical sequence. 

 CH3MgBr + CO2   d b ZF kjkq"'
x  

 OH3
y mijksDr vfHkfØ;k vuqØe esa x o y ds jklk;fud lw=k fy[kdj uke 

fyf[k,A 

Sol. 

 

 
 

(ii)  Write short note on Rosenmund reduction 

 jkstsueq.M vip;u ij fVIi.kh fyf[k,A 

Sol. Acyl chloride (acid chloride) is hydrogenated over catalyst, palladium on barium sulphate. This reaction 
is called Rosenmund reduction. 
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