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agm`Z {dkmZ (g¡ÕmpÝVH$) 
CHEMISTRY (Theory) 

: 2 : 35 
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 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _o§ _w{ÐV n¥ð> 11 h¢ & 
 àíZ-nÌ _| Xm{hZo hmW H$s Amoa {XE JE àíZ-nÌ H$moS> H$mo narjmWu CÎma-nwpñVH$m Ho$ _wI-n¥ð> 
na {bI| & 

 H¥$n`m Om±M H$a b| {H$ Bg àíZ-nÌ _| >12 àíZ h¢ & 
 H¥$n`m àíZ H$m CÎma {bIZm ewê$ H$aZo go nhbo, CÎma-nwpñVH$m _| àíZ H$m H«$_m§H$ Adí` 

{bI| & 
 Bg  àíZ-nÌ  15 {_ZQ >H$m g_` {X`m J`m h¡ &  àíZ-
_| 10.15 ~Oo {H$`m OmEJm &  10.15 ~Oo go 10.30 ~Oo VH$ N>mÌ Ho$db àíZ-
Am¡a Bg Ad{Y Ho$ Xm¡amZ do CÎma-nwpñVH$m na H$moB© CÎma Zht {bI|Jo & 

 Please check that this question paper contains 11 printed pages. 
 Q.P. Code given on the right hand side of the question paper should be 

written on the title page of the answer-book by the candidate. 
 Please check that this question paper contains 12 questions. 
 Please write down the serial number of the question in the  

answer-book before attempting it. 
 15 minute time has been allotted to read this question paper. The question 

paper  will  be  distributed  at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 
students will read the question paper only and will not write any answer on 
the answer-book during this period. 
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: 

 

(i) 12 

(ii) 

(iii) 1 3 2

(iv) 4 11 3

(v) 12 5  

(vi) 

IÊS> H$ 

1. CH3CH2CHO H$s {ZåZ{b{IV A{^H$_©H$m| Ho$ gmW A{^{H«$`m go ~ZZo dmbo CËnmXm| H$s 

àmJw{º$ H$s{OE : (H$moB©  )  2 1=2 

(i) PhMgBr Ed§ VËníMmV² H3O+ 

(ii) LiAlH4 

(iii) HCN 

2. {H$gr {dÚwV²-AnKQ>ç Ho$ {db`Z H$s _moba MmbH$Vm H$s n[a^mfm Xr{OE & gm§ÐVm Ho$ gmW 

`h H¡$go n[ad{V©V hmoVr h¡ ? 2 

3. 2N2O5 (g)  4NO2 (g) + O2 (g) A{^{H«$`m _|, N2O5 H$s gm§ÐVm 10 {_ZQ> _|  

0·5 mol L 1 go KQ> H$a 0·4 mol L 1 ah OmVr h¡ & Bg A{^{H«$`m Ho$ {bE Am¡gV doJ 

Ed§ Bg A§Vamb _| NO2 Ho$ CËnmXZ H$s Xa n[aH${bV H$s{OE & 2 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 12 questions. All questions are compulsory.  

(ii) This question paper is divided into three Sections  A, B and C.  

(iii) Section A  Questions no. 1 to 3 are very short answer type questions, carrying 
2 marks each.  

(iv) Section B  Questions no. 4 to 11 are short answer type questions, carrying  
3 marks each.  

(v) Section C  Question no. 12 is case based question, carrying 5 marks.  

(vi) Use of log tables and calculators is not allowed. 

SECTION A   

1. Predict the products formed when CH3CH2CHO reacts with the following 

reagents : (Any two)  2 1=2 

(i) PhMgBr and then H3O+ 

(ii) LiAlH4 

(iii) HCN 

2. Define molar conductivity for the solution of an electrolyte. How does it 

vary with concentration ? 2 

3. In a reaction  2N2O5 (g)  4NO2 (g) + O2 (g),  the concentration of 

N2O5 decreases from 0·5 mol L 1 to 0·4 mol L 1 in 10 minutes. Calculate 

the average rate of this reaction and rate of production of NO2 during 

this period. 2 
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IÊS> I 

4. {ZåZ{b{IV Ho$ CÎma Xr{OE : 3 1=3 

(i) g§H«$_U YmVwE± VWm BZHo$ `m¡{JH$ CËàoaH$s` g{H«$`Vm Xem©Vo h¢ & 

(ii) Zn, Cd Am¡a Hg g§H«$_U VÎd Zht h¢ & 

(iii) Zr Ed§ Hf H$s na_mUw {ÌÁ`mE± bJ^J ~am~a hmoVr h¢ & 
 

 
5.  

M/2M
E  

Cr Mn Fe Co Ni Cu Zn 

  0·91  1·18  0·44  0·28  0·25 + 0·34  0·76 

 g§H«$_U VÎdm| H$s àW_ n§{º$ Ho$ E   

CÎma Xr{OE : 3 1=3 

(i) 
Mn/2Mn

E ?  

(ii) D$na {XE JE E  ? 

(iii) 
Cu/2Cu

E _mZ AndmX- ? 

6. (H$) Ðd{damJr gm°b Ed§ ÐdamJr gm°b Ho$ ~rM _| VrZ A§Va {b{IE & 3 

AWdm 

(I) (i) XÿY  H$s n[a{jßV àmdñWm VWm n[ajonU _mÜ`_ {b{IE & 

 (ii) ? 

 (iii) ? 3 1=3 
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SECTION B

4. Account for the following : 3 1=3 

(i) Transition metals and their compounds show catalytic activities.  

(ii) Zn, Cd and Hg are non-transition elements.  

(iii) Zr and Hf are of almost identical atomic radii. 

 
5.  

M/2M
E  

Cr Mn Fe Co Ni Cu Zn 

  0·91  1·18  0·44  0·28  0·25 + 0·34  0·76 

 From the given E   values of the first row transition elements, answer the 
following questions : 3 1=3 

(i) Why is 
Mn/2Mn

E value highly negative as compared to other 

elements ? 

(ii) What is the reason for the irregularity in the above E    values ? 

(iii) Why is 
Cu/2Cu

E  value exceptionally positive ?   

6. (a) Write three differences between Lyophobic sol and Lyophilic sol.  3 

OR 

(b) (i) Write the dispersed phase and dispers   

 (ii) What is the cause of Brownian movement in colloidal 
particles ? 

 (iii) Why does physisorption decrease with increase in 
temperature ? 3 1=3 
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7. (H$) {ZåZ{b{IV A{^{H«$`mAm| _| hmoZo dmbo g_rH$aU {b{IE :  3 1=3 

 (i) H¡${ZµOmamo A{^{H«$`m 

 (ii) EoëS>mob g§KZZ 

 (iii) hob-\$mobmS>©-µOoqbñH$s A{^{H«$`m 
   AWdm 
(I) (i) ZrMo àX{e©V Aåbm| Ho$ àË òH$ ẁ½_ _| H$m¡Z-gm Aåb A{YH$ à~b h¡ ? 

H$maU Xr{OE & 2+1=3 

 (I) F  CH2  COOH  AWdm  Cl  CH2  COOH 

                          COOH               COOH 

 (II)                AWdm   

                                                    NO2 

(ii) àmonoZ¡b Ed§ àmonoZmoZ _| {d ôX H$s{OE & 

8. EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$mo 75% {d`moOZ hmoZo _| 30 {_ZQ> bJVo h¢ &  t1/2 H$s 
JUZm H$s{OE &  3 

 {X`m J`m h¡ : [log 2 = 0·3,  log 3 = 0·48,  log 4 = 0·6,  log 5 = 0·7]  

9. (H$) {ZåZ{b{IV _| _w»` CËnmXm| H$mo {b{IE : 3 1=3 

 (i)
  

 (ii)
  

 (iii)

  
AWdm 

(I) (i) ? 
 (ii) Amn EogrQ>moµ\$sZm°Z Am¡a ~oÝµOmoµ\$sZmoZ Ho$ _Ü` {d ôX H¡$go H$a|Jo ?  
 (iii) {ZåZ{b{IV ì ẁËnÞ H$s g§aMZm ~ZmBE :  
  àmonoZmoZ H$m 2,4-S>mBZmBQ´>mo\o${ZbhmBS>́oµOmoZ 3 1=3 

273  283 K 
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7. (a) Write the equations involved in the following reactions :  3 1=3 
 (i) Cannizzaro reaction 
 (ii) Aldol condensation 
 (iii) Hell-Volhard-Zelinsky reaction 

   OR 

(b) (i) Which acid of each pair would you expect to be stronger ? 
Give reason. 2+1=3 

 (I)  F  CH2  COOH  or  Cl  CH2  COOH 

                          COOH              COOH 

 (II)                  or  

                                                   NO2 

(ii) Distinguish between Propanal and Propanone. 

8. A first order reduction takes 30 minutes for 75% decomposition. 
Calculate t1/2.  3 

Given : [log 2 = 0·3,   log 3 = 0·48,   log 4 = 0·6,   log 5 = 0·7] 

9. (a) Write the major products in the following :  3 1=3 

 (i)
  

 (ii)
  

 (iii)

  
OR 

(b) (i) Oxidation of propanal is easier than propanone. Why ?  
 (ii) How can you distinguish between Acetophenone and 

Benzophenone ? 
 (iii) Draw the structure of the following derivative :   

 2,4-Dinitrophenylhydrazone of Propanone  3 1=3 

273  283 K 
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10. {ZåZ{b{IV gob Ho$ {bE {d.dm. ~b (emf) n[aH${bV H$s{OE : 3 

 Zn (s)|Zn2+ (0·01 M) || (0·001 M) Ag+|Ag (s) 

{X`m J`m h¡ : 
Zn/Zn2E  =  0·76 V  Am¡a 

    
Ag/Ag

E  = + 0·80 V 

 [log 2 = 0·3010,   log 3 = 0·4771,   log 10 = 1] 

 

11. (H$) {ZåZ{b{IV g§Hw$bm| Ho$ g§H$aU Ed§ Mwå~H$s` bjU {b{IE : 3 1=3 

 (i) [NiCl4]2  

 (ii) [Co(NH3)6]3+ 

 (iii) [FeF6]3  

 [na_mUw H«$_m§H$ : Ni = 28, Co = 27, Fe = 26] 

                               AWdm 

(I) (i) {ZåZ{b{IV g§Hw$b H$m IUPAC Zm_ {b{IE : 

  [Co(NH3)4(H2O)Cl]Cl2 

 (ii) C^X§Vr {bJÝS> Ed§ {ÛX§Vwa ? 

 (iii) [Fe(NH3)6]3+  Am¡a  [Fe(C2O4)3]3  _| go H$m¡Z-gm g§Hw$b A{YH$ 

? 3 1=3 
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10. Calculate the emf of the following cell : 3 

 Zn (s)|Zn2+ (0·01 M) || (0·001 M) Ag+|Ag (s) 

Given : 
Zn/Zn2E =  0·76 V  and   

   
Ag/Ag

E = + 0·80 V 

   [log 2 = 0·3010,   log 3 = 0·4771,   log 10 = 1] 

 

11. (a) Write the hybridisation and magnetic character of the following 
complexes :  3 1=3 

 (i) [NiCl4]2  

 (ii) [Co(NH3)6]3+ 

 (iii) [FeF6]3  

 [Atomic number : Ni = 28, Co = 27, Fe = 26] 

                 OR 

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

 [Co(NH3)4(H2O)Cl]Cl2 

 (ii) What is the difference between an Ambidentate ligand and a 

Bidentate ligand ? 

 (iii) Out of [Fe(NH3)6]3+ and [Fe(C2O4)3]3 , which complex is 

more stable and why ? 3 1=3   
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IÊS> J 

12. {ZåZ{b{IV VWm {XE JE àíZm| Ho$ CÎma Xr{OE : 1+1+1+2=5 

 Eo_rZ, A_mo{Z`m AUw go EH$ AWdm A{YH$ hmBS>́moOZ na_mUwAm| Ho$ EopëH$b/Eo[ab g_yhm| 
Ûmam {dñWmnZ go àmßV H$m~©{ZH$ `m¡{JH$m| H$m EH$ _hÎdnyU© dJ© ~ZmVr h¢ & Eo_rZ àm`: 
ZmBQ>́mo `m¡{JH$m|, h¡bmBS>, Eo_mBS>, BË`m{X go ~ZVr h¢ & ò hmBS>́moOZ Am~§YZ àX{e©V H$aVr 
h¢ {Oggo BZHo$ ^m¡{VH$ JwU à^m{dV hmoVo h¢ & EopëH$b Eo_rZ A_mo{Z`m go à~b jmaH$ hmoVr  
h¢ & Eoamo_¡{Q>H$ Eo_rZm| 
H$_r H$aVo h¢ & Eo_rZm| H$s A{^{H«$`mE± ZmBQ́>moOZ na Cnp
H$s CnbãYVm Ûmam {ZYm©[aV hmoVr h¢ & ZmBQ´>moOZ na_mUw na CnpñWV hmBS>́moOZ na_mUwAm| 
H$s g§»`m H$m A{^{H«$`mAm| Ho$ àH$ma VWm àmßV CËnmXm| H$s àH¥${V na à^md àmW{_H$, 
{ÛVr`H$ Ed§ V¥Vr`H$ Eo_rZm| H$s nhMmZ VWm {d ôX Ho$ {bE CÎmaXm`r h¡ & Eoamo_¡{Q>H$ Eo_rZm| 
H$s A{^{H«$`merbVm H$mo Eo{gbZ à{H«$`m Ûmam {Z §̀{ÌV {H$`m Om gH$Vm h¡ & 

(i) Eo{ZbrZ \«$sS>ob- ? 1 

(ii) {ZåZ{b{IV H$mo CZHo$ pKb  1 

  C6H5NH2,  NH3,  C2H5NH2,  (CH3)3N  

(iii) {hÝg~J© narjU Ûmam  CH3CH2NH2  Ed§  (CH3CH2)2NH  Ho$ _Ü` Amn H¡$go 

{d^oX H$a gH$Vo h¢ ? 1 

(iv) (H$) {ZåZ{b{IV A{^{H«$`mAm| _| A VWm B H$s g§aMZmE± {b{IE : 2 1=2 
                NO2 
                 
 (I)                         A                      B 
 

 (II) CH3CH2CONH2                              A                      B 

                        AWdm 

 (I) {ZåZ{b{IV H$mo Amn H¡$go n[ad{V©V H$a|Jo : 2 1=2 

  (I) ~oÝµOmoBH$ Aåb go Eo{ZbrZ 

  (II) Eo{ZbrZ go p-~«mo_moEo{ZbrZ 

Sn + HCl  Br2 Ob 

 {n[aS>rZ 
CH3COCl Br2 / alc. KOH  
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SECTION C 

12. Read the following passage and answer the questions that  
follow : 1+1+1+2=5 

 Amines constitute an important class of organic compounds derived by 
replacing one or more hydrogen atoms of ammonia molecule by alkyl/aryl 
groups. Amines are usually formed from nitro compounds, halides, 
amides, etc. They exhibit hydrogen bonding which influences their 
physical properties. Alkyl amines are found to be stronger bases than 
ammonia. In aromatic amines, electron releasing and withdrawing 
groups, respectively increase and decrease their basic character. 
Reactions of amines are governed by availability of the unshared pair of 
electrons on nitrogen. Influence of the number of hydrogen atoms at 
nitrogen atom on the type of reactions and nature of products is 
responsible for identification and distinction between primary, secondary 
and tertiary amines. Reactivity of aromatic amines can be controlled by 
acylation process.  

(i) Why does aniline not give Friedel-Crafts reaction ? 1 

(ii) Arrange the following in the increasing order of their pKb values : 1 

  C6H5NH2,  NH3,  C2H5NH2,  (CH3)3N 

(iii) How can you distinguish between  CH3CH2NH2 and 
(CH3CH2)2NH  by Hinsberg test ? 1 

(iv) (a) Write the structures of A and B in the following reactions : 2 1=2 

                NO2 
                 
 (I)                         A                      B 
 

 (II) CH3CH2CONH2                              A                      B 

               OR 

 (b) How will you convert the following : 2 1=2 

 (I) Benzoic acid to aniline 

 (II) Aniline to p-bromoaniline  

Sn + HCl  Br2 water 

 Pyridine 
CH3COCl Br2 / alc. KOH  
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: 

 
(i) 12 

(ii) 
(iii) 1 3 2

(iv) 4 11 3
(v) 12 5  

(vi) 

IÊS> H$ 

1. {ZåZ{b{IV hþE H«$_ _| ì`dpñWV  

H$s{OE : (H$moB©  ) 2 1=2 
(i) EogrQ>¡pëS>hmBS>, ~oÝµO¡pëS>hmBS>, EogrQ>moµ\$sZmoZ, EogrQ>moZ (HCN Ho$ à{V A{^{H«$`merbVm) 
(ii) (CH3)2CHCOOH, CH3CH2CH(Br)COOH, CH3CH(Br)CH2COOH 

(Aåbr` à~bVm) 
(iii) CH3CH2OH, CH3CHO, CH3COOH   

2. à~b Am¡a Xþ~©b AnKQ>çm| Ho$ {bE m Ho$ {dnarV gm§ÐVm Ho$ dJ©_yb (C1/2) Ho$ AmboI _| 
Xþ~©b AnKQ>ç H$s gr_m§V _moba MmbH$Vm H$m _mZ AmboIr {d{Y Ûmam àmßV Zht {H$`m Om 
gH$Vm h¡ & Bg _mZ H$mo àmßV H$aZo Ho$ {bE EH$ {d{Y gwPmBE & g§~§{YV {Z`_ ^r {b{IE, 
`{X H$moB© h¡ & 2 

3. {ZåZ{b{IV H$WZm| Ho$ {bE H$maU {b{IE : 2 1=2 
(i) ~oÝµOmoBH$ Aåb \«$sS>ob-H«$mâQ²>g A{^{H«$`m Zht XoVm h¡ & 
(ii) H$sQ>moZm| H$s VwbZm _| EopëS>hmBS>m| H$m A  

IÊS> I 

4. (H$) {ZåZ{b{IV Ho$ {bE H$maU {b{IE : 3 1=3 
 (i) E{WbEo_rZ Ob _| {dbò  h¡ O~{H$ Eo{ZbrZ A{dbo` h¡ & 
 (ii) Q>́m°ZamJr à{VñWmnZ A{^{H«$`mAm| _| Eo_rZmo g_yh o- Am¡a  

p-{ZX©oeH$ hmoVm h¡ {H$ÝVw Eo{ZbrZ Ho$ ZmBQ´>moH$aU go m-ZmBQ>́moEo{ZbrZ H$s 
_hÎdnyU© _mÌm ~ZVr h¡ & 

 (iii) Eo_rZ Zm{^H$amJr H$s ^m±{V ì`dhma H$aVo h¢ & 
                                          AWdm 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains 12 questions. All questions are compulsory.  
(ii) This question paper is divided into three Sections  A, B and C.  
(iii) Section A  Questions no. 1 to 3 are very short answer type questions, carrying 

2 marks each.  
(iv) Section B  Questions no. 4 to 11 are short answer type questions, carrying  

3 marks each.  
(v) Section C  Question no. 12 is case based question, carrying 5 marks.  
(vi) Use of log tables and calculators is not allowed. 

SECTION A 

1. Arrange the following compounds in the increasing order of their 
property indicated : (Any two) 2 1=2 

(i) Acetaldehyde, Benzaldehyde, Acetophenone, Acetone (Reactivity 
towards HCN) 

(ii) (CH3)2CHCOOH, CH3CH2CH(Br)COOH, CH3CH(Br)CH2COOH 
(Acidic strength) 

(iii) CH3CH2OH, CH3CHO, CH3COOH (Boiling point) 

2. In a plot of m against the square root of concentration (C1/2) for strong 
and weak electrolyte, the value of limiting molar conductivity of a weak 
electrolyte cannot be obtained graphically. Suggest a way to obtain this 
value. Also state the related law, if any.  2 

3. Write reasons for the following statements : 2 1=2 
(i) Benzoic acid does not undergo Friedel-Crafts reaction.  
(ii) Oxidation of aldehydes is easier than that of ketones.  

SECTION B 
4. (a) Write reasons for the following : 3 1=3 

 (i) Ethylamine is soluble in water whereas aniline is insoluble. 

 (ii) Amino group is o- and p-directing in aromatic electrophilic 
substitution reactions, but aniline on nitration gives a 
substantial amount of m-nitroaniline.  

 (iii) Amines behave as nucleophiles.  

           OR 
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(I) Amn {ZåZ{b{IV n[adV©Z H¡$go H$a|Jo : 3 1=3

 (i) ZmBQ>́mo~oÝµOrZ go Eo{ZbrZ 

 (ii) EWoZm_mBS> go _oWoZo_rZ 

 (iii) EWoZZmBQ´>mBb go EWoZo_rZ 

5. (H$) (i) d5 {dÝ`mg 
{b{IE `{X o < P h¡ & 

 (ii) [Fe(CN)6]3  Xþ~©b AZwMwå~H$s` h¡ O~{H$ [Fe(CN)6]4  à{VMwå~H$s`  

h¡ & Bg H$WZ H$s nwpîQ> Ho$ {bE H$maU Xr{OE & 
  [na_mUw H«$_m§H$ : Fe = 26] 

 (iii) g§Hw$b [Co(NH3)6]Cl2 Ho$ {db`Z _| CËnm{XV Am`Zm| H$s g§»`m  

{b{IE & 3 1=3 

AWdm 

(I) (i) g§Hw$b [CoF6]3  H$m Ho$db àMH«$U Mwå~H$s` AmKyU© n[aH${bV H$s{OE &  

(Co H$m na_mUw H«$_m§H$ = 27) 

 (ii) {XE JE g§Hw$b H$m IUPAC Zm_ {b{IE : 

   [CrCl2(H2O)4]Cl 

 (iii) {ZåZ Xmo g§Hw$bm| _| go H$m¡Z-gm ? 

   [Fe(H2O)6]3+,  [Fe(C2O4)3]3  3 1=3 

6. (i) {ZåZ{b{IV _| go H$m¡Z- ?  

  Ti4+,  Cr3+,  V3+  

 (na_mUw H«$_m§H$ : Ti = 22,  Cr = 24,  V = 23) 

(ii) Fe2+ H$s VwbZm _| Mn2+ ?  

(iii) {H$gr YmVw H$s C AWdm 

âbwAmoamBS> _| àX{e©V hmoVr h¡ ? Bg H$WZ H$s nwpîQ> H$s{OE & 3 1=3 
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 (b) How will you carry out the following conversions : 3 1=3 

 (i) Nitrobenzene to Aniline 

 (ii) Ethanamide to Methanamine  

 (iii) Ethanenitrile to Ethanamine  

5. (a) (i) Write the electronic configuration of d5 on the basis of 
crystal field splitting theory if o < P.  

  (ii) [Fe(CN)6]3  is weakly paramagnetic whereas [Fe(CN)6]4  is 

diamagnetic. Give reason to support this statement. 

   [Atomic no. : Fe = 26] 

  (iii) Write the number of ions produced from the complex 

[Co(NH3)6]Cl2 in solution.  3 1=3 

OR 

(b) (i) Calculate the spin only magnetic moment of the complex 
[CoF6]3 . (Atomic no. of Co = 27)  

 (ii) Write the IUPAC name of the given complex : 

   [CrCl2(H2O)4]Cl 

 (iii) Which out of the two complexes is more stable and why ? 

   [Fe(H2O)6]3+,  [Fe(C2O4)3]3  3 1=3 

6. (i) Which ion amongst the following is colourless and why ?  

 Ti4+,  Cr3+,  V3+ 

(Atomic number of Ti = 22,  Cr = 24,  V = 23) 

(ii) Why is Mn2+ much more resistant than Fe2+ towards oxidation ? 

(iii) Highest oxidation state of a metal is shown in its oxide or fluoride 
only. Justify the statement.  3 1=3 
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7. EH$ `m¡{JH$ 2H4O) 2H4O2) XoVm h¡ &  Am`moS>mo\$m_© 

A{^{H«$`m Ûmam nrbm Adjon XoVm h¡ VWm HCN go A{^{H«$`m H$aHo$ `m¡{JH$ ~ZmVm h¡ & 

Ob-AnK{Q>V hmoH$a 2- Am¡a H$s 

nhMmZ H$s{OE & g§~Õ A{^{H«$`mAm| Ho$ g_rH$aU {b{IE & 3 

8. {XE JE {MÌ H$m AdbmoH$Z H$s{OE Am¡a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :  3 1=3 

 

 
 

(i) R>mogm| na J¡gm| Ho$ A{YemofU Ho$ ì`§OH$ H$mo g_rH$aU ê$n _| {b{IE & 

(ii) ? 

(iii) ? 

9. (H$) {ZåZ{b{IV A{^{H«$`mAm| go g§~Õ g_rH$aU {b{IE : 3 1=3 

 (i) EWoZo_rZ, Eo  

 (ii) H$j Vmn na Eo{ZbrZ, ~«mo_rZ Ob Ho$ gmW A{^{H«$`m H$aVm h¡ & 

 (iii) \ S> Ho$ gmW 

A{^{H«$`m H$aVm h¡ & 

AWdm 
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7. A com 2H4 2H4O2

Iodoform reaction to give yellow precipitate and reacts with HCN to form 
-hydroxypropanoic acid. 

 equations for the 
reactions involved.  3 

8. Observe the given figure and answer the following questions : 3 1=3 

 

 
 

(i) Write the expression for adsorption of gases on solids in the form of 
an equation.  

(ii) What is the slope of the graph ? 

(iii) What does the intercept of the line represent ? 

9. (a) Write equations involved in the following reactions : 3 1=3 

 (i) Ethanamine reacts with acetyl chloride.  

 (ii) Aniline reacts with bromine water at room temperature.  

(iii) Aniline reacts with chloroform and ethanolic potassium 
hydroxide.  

OR 
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(I) (i) {ZåZ{b{IV H$m~©{ZH$ `m¡{JH$ H$m IUPAC Zm_ {b{IE : 
             (CH3CH2)2NCH3 

 (ii) {ZåZ{b{IV Ho$ {bE g_rH$aU {b{IE : 
 (I) J¡{~«Eb W¡{b_mBS> g§íbofU 
 (II) hm°\$_mZ ~«mo_m_mBS> {ZåZrH$aU 1+2=3 

10. 298 K na {ZåZ{b{IV gob Ho$ {bE ZoÝñQ>© g_rH$aU {b{IE Am¡a {d.dm.~b (emf) 
n[aH${bV H$s{OE : 3 
 Cr|Cr3+ (0·1 M) || Fe2+ (0·01 M) | Fe 

{X`m J`m h¡ :   
CrCr /

E 3
 =  0·75 V 

      
FeFe /

E 2
 =  0·45 V      

   (log 10 = 1) 

11. (H$) (i) _yb AdñWm _| {gëda na_mUw Ho$ d-H$jH$ nyÊm©V`m ^[aV hmoVo h¢, {\$a ^r 
Bgo g§H«$_U VÎd _mZm OmVm h¡ & H$WZ H$s nwpîQ> H$s{OE &  

 (ii) Mn Am¡a Zn Ho$ 
MM /

E 2
_mZ Ano{

hmoVo h¢ ? 
 (iii) Vr h¢ ?  3 1=3 
                                                     AWdm 

(I) ZrMo {XE JE {MÌ Ho$ AmYma na {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 3 1=3 

 na_mUw H«$_m§H$ 

loUr 3 

loUr 2 

loUr 1 
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(b) (i) Write the IUPAC name for the following organic compound :

           (CH3CH2)2NCH3 
 (ii) Write the equations for the following : 

 (I) Gabriel phthalimide synthesis  
 (II) Hoffmann bromamide degradation  1+2=3 

10. Write the Nernst equation and calculate emf of the following cell at  
298 K : 3 
 Cr|Cr3+ (0·1 M)||Fe2+ (0·01 M)|Fe 

Given :   
CrCr /

E 3
 =  0·75 V 

     
FeFe /

E 2
 =  0·45 V      

      (log 10 = 1) 

11. (a) (i) Silver atom has completely filled d-orbitals in its ground 
state, it is still considered to be a transition element. Justify 
the statement. 

 (ii) Why are  
MM /

E 2
values of Mn and Zn more negative than 

expected ? 
 (iii) Why do transition metals form alloys ? 3 1=3 

OR 
(b) Answer the following questions on the basis of the figure given 

below : 3 1=3 
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(i) 3d loUr Ho$ {H$g VÎd H$s H$UZ EÝW¡ënr Ý ỳZV_ hmoVr h¡ ?

(ii) {ÛVr` Am¡a V¥Vr` lo{U`m| Ho$ YmVwAm| H$s H$UZ EÝW¡ënr ~¥ hmoVr h¢ ? 

(iii)  ? 

IÊS> J 

12. ZrMo {XE JE  {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 1+1+1+2=5 

 {H$gr amgm`{ZH$ A{^{H«$`m Ho$ {bE doJ {Z`_, A{^{H«$`m doJ H$mo A{^H$maH$m| H$s gm§ÐVm 
AWdm Am§{eH$ Xm~ go g§~§{YV H$aVm h¡ & EH$ gm_mÝ` A{^{H«$`m aA + bB  C 

{Og_| BgH$s A{^{H«$`m H$m ©̀{d{Y _| H$moB© _Ü`dVu MaU Zht h¢, AWm©V² `h EH$ àmW{_H$ 
A{^{H«$`m h¡, doJ {Z`_ {X`m OmVm h¡ r = k[A]x[B]y Ohm± [A] Am¡a [B], A Am¡a B H$s 
gm§ÐVmAm| H$mo _mob à{V brQ>a _| {Zê${nV H$aVo h¢ & KmVm§H$ x Am¡a y àË òH$ A{^{H«$`m Ho$ 
{bE n[ad{V©V hmoVo h¢ {OÝh| à`moJ Ûmam {ZYm©[aV {H$`m OmVm h¡ &  k Ho$ _mZ CZ n[apñW{V`m| 
Ho$ gmW n[ad{V©V hmoVo h¢ Omo A{^{H«$`m doJ H$mo à^m{dV H$aVr h¢ O¡go Vmn, Xm~, n¥îR>r` 
joÌ\$b, Am{X & BZ KmVm§H$m| H$m A{^{H«$`m H$s Hw$b H$mo{Q> Ho$ ê$n _| OmZm OmVm h¡ & 
eyÝ` H$mo{Q> H$s A{^{H«$`m H$m doJ pñWa ahVm h¡ Am¡a `h A{^H$maH$m| H$s gm§ÐVm na {Z ©̂aVm 
go ñdV§Ì hmoVm h¡ & àW_ H$mo{Q> H$s A{^{H«$`m Ho$db EH$ A{^H$maH$ H$s gm§ÐVm na {Z ©̂a 
H$aVr h¡ & EH$ A{^{H«$`m {ÛVr` H$mo{Q> H$s H$hr OmVr h¡ O~ BgH$s Hw$b H$mo{Q> Xmo hmo & EH$ 
~ma `{X h_Zo A{^{H«$`m H$s H$mo{Q> {ZYm©[aV H$a br, Vmo h_ dmng OmH$a {H$gr ^r 

k hb H$a gH$Vo h¢ & 

(i) {ZåZ{b{IV doJ ì §̀OH$ dmbr A{^{H«$`m H$s Hw$b H$mo{Q> n[aH${bV H$s{OE : 1 

  doJ = k[A]1/2 [B]3/2 

(ii)  hmoVm h¡ ? 1 

(iii) {^àm` h¡ ? 1 

(iv) (H$) EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$mo 50% nyU© hmoZo _| 77·78 {_ZQ> bJVo  
h¢ & Bg A{^{H«$`m Ho$ 30% nyU© hmoZo _| bJZo dmbo g_` H$m n[aH$bZ 
H$s{OE & (log 10 = 1,  log 7 = 0·8450) 2 

                                                            AWdm 

 (I) EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$m doJ pñWam§H$ 1  10 3 à{V goH$ÊS> h¡ & 

Bg A{^{H«$`m _| A{^H$maH$ H$s _mÌm 5 g go KQ>H$a 3 g hmoZo _| {H$VZm 
g_` bJoJm ? (log 3 = 0·4771,  log 5 = 0·6990) 2 
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(i) Which element in 3d series has lowest enthalpy of atomisation ?

(ii) Why do metals of the second and third series have greater 
enthalpies of atomisation ? 

(iii) Why are enthalpies of atomisation of transition metals quite high ?  

SECTION C 

12. Read the passage given below and answer the questions that  
follow : 1+1+1+2=5 

 The rate law for a chemical reaction relates the reaction rate with the 
concentrations or partial pressures of the reactants. For a general 
reaction aA + bB  C with no intermediate steps in its reaction 
mechanism, meaning that it is an elementary reaction, the rate law is 
given by  r = k[A]x[B]y, where [A] and [B] express the concentrations of A 
and B in moles per litre. Exponents x and y vary for each reaction and 
are determined experimentally. The value of k varies with conditions 
that affect reaction rate, such as temperature, pressure, surface area, etc. 
The sum of these exponents is known as overall reaction order. A zero 
order reaction has a constant rate that is independent of the 
concentration of the reactants. A first order reaction depends on the 
concentration of only one reactant. A reaction is said to be second order 
when the overall order is two. Once we have determined the order of the 
reaction, we can go back and plug in one set of our initial values and 
solve for k.  

(i) Calculate the overall order of a reaction which has the following 
rate expression : 1 
 Rate = k[A]1/2 [B]3/2   

(ii) What is the effect of temperature on rate of reaction ? 1 

(iii) What is meant by rate of a reaction ? 1 

(iv) (a) A first order reaction takes 77·78 minutes for 50% 
completion. Calculate the time required for 30% completion 
of this reaction. (log 10 = 1,  log 7 = 0·8450) 2 

OR 

 (b) A first order reaction has a rate constant 1  10 3 per sec. 
How long will 5 g of this reactant take to reduce to 3 g ?  

  (log 3 = 0·4771;  log 5 = 0·6990)  2 
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: 

 
(i) 12 
(ii) 
(iii) 1 3 

2

(iv) 4 11 
3

(v) 12 5  
(vi) 

IÊS> H$ 

1. O~ Eo{ZbrZ {ZåZ{b{IV A{^H$maH$m| Ho$ gmW A{^{H«$`m H$aVr h¡ Vmo CZgo 

gå~Õ amgm`{ZH$ g_rH$aU {b{IE : (H$moB©  )  2 1=2 

(i) CH3COCl/{n[aS>rZ 

(ii) Br2 Ob 

(iii) HCl 

2. d¡ÚwV-amgm`{ZH$ gob H$mo n[a^m{fV H$s{OE & 
{d^d oE

gob
 go A{YH$ hmo OmVm h¡ ?   2 

3. A{^{H«$`m H$s H$mo{Q> Am¡a A{^{H«$`m H$s AmpÊdH$Vm Ho$ _Ü` Xmo A§Va  

{b{IE & 2 1=2 
IÊS> I 

4. {ZåZ{b{IV Ho$ {bE H$maU {b{IE : 3 1=3 

(i) g§H«$_U Ym  h¢ & 
(ii) Zn H$s H$UZ EÝW¡ënr {ZåZV_ hmoVr h¡ & 
(iii) 5d Am¡a 4d loUr Ho$ VÎdm| H$s na_mUw {ÌÁ`mAm| Ho$ _mZ bJ^J g_mZ 

hmoVo h¢ & 
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General Instructions :
Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains 12 questions. All questions are 

compulsory.  
(ii) This question paper is divided into three Sections  Section A, B 

and C.  
(iii) Section A  Questions no. 1 to 3 are very short answer type 

questions, carrying 2 marks each.  
(iv) Section B  Questions no. 4 to 11 are short answer type questions, 

carrying 3 marks each.  
(v) Section C  Question no. 12 is a case based question, carrying  

5 marks.  
(vi) Use of log tables and calculators is not allowed. 

SECTION A 

1. Write the chemical equations involved when aniline is treated 
with the following reagents : (Any two) 2 1=2 
(i) CH3COCl/Pyridine 
(ii) Br2 water 
(iii) HCl 

2. Define electrochemical cell. What happens if external potential 

applied becomes greater than o
cellE  ? 2 

3. Write two differences between Order of reaction and 
Molecularity of reaction.  2 1=2 

SECTION B 

4. Account for the following :  3 1=3 

(i) Transition metals generally form coloured compounds.  

(ii) Zn has the lowest enthalpy of atomisation.  

(iii) Atomic radii of 5d and 4d series of elements are almost 
identical.  
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5. (H$) (i) EH$-EH$ CXmhaU g{hV {ZåZ{b{IV nXm| H$mo n[a^m{fV H$s{OE :  
(I) C^XÝVr {bJÝS>  
(II) H$sboQ> à^md   

 (ii) {ZåZ{b{IV g§Hw$b H$m gyÌ {b{IE :  
  (II)  2+1=3 

   AWdm 
(I) (i) [Ni(CN)4]2  H$m g§H$aU Ed§ Á`m{_{V {b{IE & 

  (Ni H$m na_mUw H«$_m§H$ = 28) 
 (ii) {ZåZ{b{IV g§Hw$b H$m IUPAC Zm_ {b{IE : 

  [Co(NH3)5Cl]Cl2 
(iii) MVwî\$bH$s` ghg§`moOZ gÎmmAm| _| {ZåZ àMH«$U {dÝ`mg {dabo hr 

XoIo OmVo h¢ ?  3 1=3 

6. (H$) àË òH$ H$m EH$-EH$ CXmhaU XoVo hþE {ZåZ{b{IV nXm| H$mo n[a^m{fV 
H$s{OE :  3 1=3 

 (i) ÐdamJr gm°b 
 (ii) Oob 
 (iii) ~hþAmpÊdH$ H$mobm°BS>  
   AWdm 
(I) ^m¡{VH$ A{YemofU Ed§ amgm`{ZH$ A{YemofU Ho$ ~rM VrZ A§Va  

{b{IE & 3 1=3 

7. (H$) {ZåZ{b{IV go gå~Õ A{^{H«$`mE± {b{IE : 3 1=3 
 (i) hm°\$_mZ ~«mo_m_mBS> {ZåZrH$aU A{^{H«$`m 
 (ii) J¡{~«Eb W¡{b_mBS> g§íbofU 
 (iii) H$m{~©bEo_rZ A{^{H«$`m  
   AWdm 

 (I) {ZåZ{b{IV _| A, B Am¡a C H$s g§aMZmE± {b{IE : 2 1
2
1 =3 

(i) CH3COOH A
NH3  B

OH
AlHLi

2

4  C
C0

HNO2  

(ii) C6H5NO2    AHClFe     B
SOH 42  

                                              CK473453  
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5. (a) (i) Define the following terms with an example : 
 (I) Ambidentate ligand  
 (II) Chelate effect  

 (ii) Write the formula of the following complex :  
  Hexaammineplatinum(II)chloride  2+1=3 

OR 
(b) (i) Write the hybridization and geometry of [Ni(CN)4]2 . 

   (Atomic number of Ni = 28) 
 (ii) Write the IUPAC name of the following complex : 

  [Co(NH3)5Cl]Cl2 
(iii) Why are low spin configurations rarely observed for 

tetrahedral coordination entities ? 3 1=3 

6. (a) Define the following terms with an example of each : 3 1=3 
 (i) Lyophilic sol 
 (ii) Gel 
 (iii) Multimolecular colloid 

OR 
(b) Write three differences between Physisorption and 

Chemisorption.   3 1=3 

7. (a) Write the reactions involved in the following : 3 1=3 
 (i) Hoffmann bromamide degradation reaction 
 (ii) Gabriel phthalimide synthesis  
 (iii) Carbylamine reaction  
   OR 
(b) Write the structures of A, B and C in the following : 2 1

2
1 =3 

(i) CH3COOH A
NH3  B

OH
AlHLi

2

4  C
C0

HNO2  

(ii) C6H5NO2    AHClFe     B
SOH 42  

                                               CK473453  
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8. {ZåZ{b{IV gob H$m emf  n[aH${bV H$s{OE : 3 

 Zn (s)|Zn2+ (0·01 M)  (0·001 M) Ag+ | Ag (s) 

{X`m J`m h¡ : oE
gob

 = 1·56 V, 

    [ log 2 = 0·3010,  log 4 = 0·6021,  log 10 = 1 ] 

9. EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$mo 25% nyU© hmoZo _| 30 {_ZQ> bJVo h¢ & doJ 

pñWam§H$ Am¡a t1/2 Ho$ _mZ n[aH${bV H$s{OE & 3 

 [ log 2 = 0·3010,  log 4 = 0·6021,  log 3 = 0·4771 ]  

10. (H$) {ZåZ{b{IV Ho$ {bE H$maU Xr{OE :  3 1=3 

(i) go_rH$m~}µOmBS> _|, Xmo NH2 g_yh hmoVo h¢, na§Vw Ho$db  

EH$ NH2 g_yh hr go_rH$m~}µOmoZ {daMZ _| à ẁº$ hmoVm h¡ &  

(ii) \  

(iii) EopëS>hmBS> d H$sQ>moZ _| -hmBS´>moOZ H$s àH¥${V Aåbr` hmoVr h¡ & 

AWdm 

(I) EH$ H$m~©{ZH$ `m¡{JH$ (A) {OgH$m AmpÊdH$ gyÌ C5H10O h¡, Q>m°boÝg 

A{^H$_©H$ H$m AnM`Z Zht H$aVm, qH$Vw NaHSO3 Ho$ gmW `moJO 

`m¡{JH$ ~ZmVm h¡ Am¡a Am`moS>rZ H$s CnpñW{V _| Ho$ 

gmW J_© H$aZo na YZmË_H$ Am`moS>mo\$m°_© narjU XoVm h¡ & `h à~b 

na EWoZm°BH$ Am¡a àmonoZm°BH$ Aåb XoVm h¡ & {b{IE :  

(i) `m¡{JH$ H$s g§^m{dV g§aMZm  

(ii) `m¡{JH$ H$m IUPAC Zm_  

(iii) NaHSO3 Ho$ gmW (A) H$s A{^{H«$`m  3 1=3 
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8. Calculate the emf of the following cell : 3

 Zn (s)|Zn2+ (0·01 M)  (0·001 M) Ag+ | Ag (s) 

Given : o
cellE  = 1·56 V, 

     [ log 2 = 0·3010,   log 4 = 0·6021,   log 10 = 1 ] 

9. A first order reaction is 25% complete in 30 minutes. Calculate 
the value of rate constant and t1/2.  3 

 [ log 2 = 0·3010,   log 4 = 0·6021,   log 3 = 0·4771 ] 

10. (a) Give reasons for the following : 3 1=3 
(i) In semicarbazide, there are two NH2 groups, but 

only one is involved in the formation of 
semicarbazones.  

(ii) Carboxylic acid is a stronger acid than phenol.  

(iii) -hydrogens of aldehydes and ketones are acidic in 
nature.  

OR 

(b) An organic compound (A) with molecular formula 
C5H10O does 
addition compound with NaHSO3 and gives positive 
iodoform test on heating with NaOH in the presence  
of I2. On vigorous oxidation, it gives ethanoic and 
propanoic acid.  

  Write    

(i) the possible structure of the compound.  

(ii) the IUPAC name of the compound.   

(iii) the reaction of (A) with NaHSO3.  3 1=3 
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11. (i) g§H«$_U YmVwAm| H$s àW_ loUr _| H$m¡Z-gr YmVw g~go ~hþYm +1 

? 

(ii) Cr2+ à~b AnMm`H$ h¡ O~{H$ Mn3+ , O~{H$ XmoZm| 
d4 ? 

(iii) 3d loUr _| EH$ g§H«$_U VÎd H$m Zm_ ~VmBE   

(I) E± Zht Xem©Vm h¡, Am¡a  

(II) E± Xem©Vm h¡ & 3 1=3  

IÊS> J 

12. BgHo$ ZrMo {XE JE àíZm| Ho$ CÎma Xr{OE :  

 

, KMnO4, 

K2Cr2O7, Am  

h¢ & O¡go _w»`V: Q>m°boÝg A{^H$_©H$ Am¡a \o$qbJ 

à~b 

 

 EopëS>hmBS> Ed§ H$sQ>moZ HCN, NaHSO3, EoëH$mohm°bm|, A_mo{Z`m ì ẁËnÞm| Am¡a 

J«rÝ`ma A{^H$_©H$m| O¡go AZoH$ Zm{^H$am{J`m| Ho$ gmW H$m~m}{Zb g_yh na 

Zm{^H$amJr `moJO A{^{H«$`mE± XoVo h¢ & EopëS>hmBS>m| Am¡a H$sQ>moZm| _| CnpñWV  

-hmBS´>moOZ Aåbr` hmoVo h¢ {OgHo$ H$maU do EoëS>mob g§KZZ XoVo h¢ &  

 

(i) H$sQ>moZm| H$s VwbZm _
OmVm h¡ ?  
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11. (i) Which metal in the first series of transition metals 
exhibits +1 oxidation state most frequently and why ?  

(ii) Of the d4 species, Cr2+ is strongly reducing while Mn3+ is 
strongly oxidising, why ? 

(iii) Name a transition element in 3d series   

(I) which does not exhibit variable oxidation states, 
and  

(II) which shows a larger number of oxidation states.  
   3 1=3  

SECTION C 

12. Read the passage given below and answer the questions that 
follow :   

 Aldehydes differ from ketones in their oxidation reactions. 
Aldehydes are easily oxidised to carboxylic acids on treatment 
with common oxidising agents like nitric acid, KMnO4, 
K2Cr2O7

reagent and Fehling solution also oxidise aldehydes. Ketones 
are generally oxidised under vigorous conditions.  

 Aldehydes and ketones undergo nucleophilc addition reactions 
onto the carbonyl group with a number of nucleophiles such as 
HCN, NaHSO3, alcohols, ammonia derivatives and Grignard 

reagents. The -hydrogens of aldehydes and ketones are acidic 
due to which they undergo Aldol condensation. 

(i) Why is the oxidation of Aldehydes easier than Ketones ? 



56/B/5 Page 10 

(ii) {ZåZ{b{IV `m¡{JH$m| H$mo CZH$s Zm{^H$amJr `moJO A{^{H«$`mAm| Ho$ à{V 
: 

 EWoZ¡b,  EogrQ>moZ,  àmonoZ¡b,  EogrQ>mo\$sZmoZ  

(iii) EogrQ>moZ Am¡a EWoZ¡b _| {d ôX H$aZo Ho$ {bE gab amgm`{ZH$ narjU 

{b{IE & 

(iv) (H$) {ZåZ{b{IV A{^{H«$`mAm| _| _w»` CËnmX {b{IE :  1+1+1+2=5 

 (I)  

 (II)  

AWdm 

(I) Amn {ZåZ{b{IV ê$nmÝVaUm| H$mo {H$g àH$ma gånÞ H$a|Jo ?  

(I) ~oÝµOmoBH$ Aåb go ~oÝµO¡pëS>hmBS> 

(II) àmonoZ-2-Am°b go àmonoZmoZ  
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(ii) Arrange the following compounds in the increasing order 
of their reactivity towards nucleophilic addition reaction : 

 Ethanal,  Acetone,  Propanal,  Acetophenone  

(iii) Write a simple chemical test to distinguish between 
Acetone and Ethanal.  

(iv) (a) Write the major product in the following  
reactions : 1+1+1+2=5 

 (I)  

 (II)  

 
OR 

(b) How will you bring about the following conversions ?  

(I) Benzoic acid to Benzaldehyde 

(II) Propan-2-ol to Propanone  
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(i) 12 

(ii) 

(iii) 1 3 2

(iv) 4 11 3

(v) 12 5  

(vi) 

IÊS> H$ 

1. CH3CHO H$s {ZåZ{b{IV A{^H$_©H$m| Ho$ gmW A{^{H«$`m go ~ZZo dmbo CËnmXm| H$s 

àmJw{º$ H$s{OE : (H$moB©  ) 2 1=2 

(i) CH3MgBr Ed§ VËníMmV² H3O+ 

(ii) Zn(Hg)/gm§Ð HCl 

(iii) Q>m°boÝg A{^H$_©H$ 

2. 298 K na EH$ MmbH$Vm gob {Og_| 0·001 M KCl {db`Z h¡, H$m à{VamoY Ed§ MmbH$Vm 

H«$_e: 1200  Ed§ 1·5  10 4 S cm 1 h¡ & BgHo$ gob pñWam§H$ Ed§ _moba MmbH$Vm H$m 

n[aH$bZ H$s{OE & 2 

3. EH$ A{^{H«$`m X Ho$ à{V àW_ H$mo{Q> VWm Y Ho$ à{V {ÛVr` H$mo{Q> H$s h¡ &  

(i) Y ? 

(ii) X VWm Y ? 2 1=2 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 12 questions. All questions are compulsory.  

(ii) This question paper is divided into three Sections  A, B and C.  

(iii) Section A  Questions no. 1 to 3 are very short answer type questions, carrying 
2 marks each.  

(iv) Section B  Questions no. 4 to 11 are short answer type questions, carrying  
3 marks each.  

(v) Section C  Question no. 12 is case based question, carrying 5 marks.  

(vi) Use of log tables and calculators is not allowed. 

SECTION A 

1. Predict the products formed when CH3CHO reacts with the following 

reagents : (Any two)  2 1=2 

(i) CH3MgBr and then H3O+ 

(ii) Zn(Hg)/Conc. HCl 

(iii)  

2. The resistance and conductivity of a conductivity cell containing  
0·001 M KCl solution at 298 K are 1200  and 1·5  10 4 S cm 1. 

Calculate its cell constant and molar conductivity. 2 

3. A reaction is first order in X and second order in Y.  

(i) How is the rate affected on increasing the concentration of Y three 

times ?  

(ii) How is the rate affected when the concentrations of both X and Y 

are doubled ? 2 1=2
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IÊS> I

4. (H$) {ZåZ{b{IV A{^{H«$`mAm| Ho$ CËnmXm| H$s àmJw{º$ H$s{OE : 3 1=3 

 (i) CH3MgBr + CO2 
OH3  

 (ii)

 

(a) DIBAL-H

H O2
CH C3 (b)

N
 

 (iii)
  

   AWdm 
(I)  

H$s{OE : 3 1=3 

(i) CH3CHO, CH3CH2CHO, CH3  C  CH2  CH3, 
   || 
    O  

 CH3  C CH3 (HCN Ho$ à{V A{^{H«$`merbVm) 
               ||  
   O  

(ii) CH3COOH, Cl  CH2  COOH, (CH3)2CH  COOH  

                                               (Aåbr` à~bVm) 

  COOH COOH COOH 

(iii)            ,                ,                 (Aåbr` à~bVm) 

  NO2  OCH3 

5. (H$) {ZåZ{b{IV _| _w»` CËnmXm| H$mo {b{IE : 3 1=3 

 (i)
  

 (ii)
  

 (iii)

  
AWdm 

273  283 K 
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SECTION B

4. (a) Predict the products in the following reactions :  3 1=3 

 (i) CH3MgBr + CO2 
OH3  

 (ii)

 

(a) DIBAL-H

H O2
CH C3 (b)

N
 

 (iii)
  

   OR 
(b) Arrange the following compounds in increasing order of their 

property as indicated : 3 1=3 
(i) CH3CHO, CH3CH2CHO, CH3  C  CH2  CH3, 
                                      || 
    O  
 CH3  C CH3 (Reactivity towards HCN) 
  ||  
   O  
(ii) CH3COOH, Cl  CH2  COOH, (CH3)2CH  COOH  

                                                                    (Acidic strength) 

  COOH COOH COOH 

(iii)            ,                ,                 (Acidic strength) 

  NO2  OCH3 

5. (a) Write the major products in the following :  3 1=3 

 (i)
  

 (ii)
  

 (iii)

  
OR 

273  283 K 
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(I) (i) ? 

 (ii) Amn EogrQ>moµ\$sZm°Z Am¡a ~oÝµOmoµ\$sZmoZ Ho$ _Ü` {d ôX H¡$go H$a|Jo ?  

 (iii) {ZåZ{b{IV ì ẁËnÞ H$s g§aMZm ~ZmBE :  

  àmonoZmoZ H$m 2,4-S>mBZmBQ´>mo\o${ZbhmBS>́oµOmoZ 3 1=3 

 

6. {ZåZ{b{IV gob Ho$ {bE {d.dm. ~b (emf) n[aH${bV H$s{OE : 3 

 Zn (s)|Zn2+ (0·01 M) || (0·001 M) Ag+|Ag (s) 

{X`m J`m h¡ : 
Zn/Zn2E  =  0·76 V  Am¡a 

    
Ag/Ag

E  = + 0·80 V 

 [log 2 = 0·3010,   log 3 = 0·4771,   log 10 = 1] 

7. (H$) Ðd{damJr gm°b Ed§ ÐdamJr gm°b Ho$ ~rM _| VrZ A§Va {b{IE & 3 

AWdm 

(I) (i) XÿY  H$s n[a{jßV àmdñWm VWm n[ajonU _mÜ`_ {b{IE & 

 (ii) H$mobm°BS>r ? 

 (iii) ? 3 1=3 

8. EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$mo 75% {d`moOZ hmoZo _| 30 {_ZQ> bJVo h¢ &  t1/2 H$s 
JUZm H$s{OE &  3 

 {X`m J`m h¡ : [log 2 = 0·3,  log 3 = 0·48,  log 4 = 0·6,  log 5 = 0·7]  

9. {ZåZ{b{IV Ho$ CÎma Xr{OE : 3 1=3 

(i) g§H«$_U YmVwE± VWm BZHo$ `m¡{JH$ CËàoaH$s` g{H«$`Vm Xem©Vo h¢ & 

(ii) Zn, Cd Am¡a Hg g§H«$_U VÎd Zht h¢ & 

(iii) Zr Ed§ Hf H$s na_mUw {ÌÁ`mE± bJ^J ~am~a hmoVr h¢ & 
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(b) (i) Oxidation of propanal is easier than propanone. Why ?

 (ii) How can you distinguish between Acetophenone and 
Benzophenone ? 

 (iii) Draw the structure of the following derivative :   

 2,4-Dinitrophenylhydrazone of Propanone  3 1=3 
 
6. Calculate the emf of the following cell : 3 

 Zn (s)|Zn2+ (0·01 M) || (0·001 M) Ag+|Ag (s) 

Given : 
Zn/Zn2E =  0·76 V  and   

   
Ag/Ag

E = + 0·80 V 

   [log 2 = 0·3010,   log 3 = 0·4771,   log 10 = 1] 

7. (a) Write three differences between Lyophobic sol and Lyophilic sol.  3 

OR 

(b) (i)   

 (ii) What is the cause of Brownian movement in colloidal 
particles ? 

 (iii) Why does physisorption decrease with increase in 
temperature ? 3 1=3 

8. A first order reduction takes 30 minutes for 75% decomposition. 
Calculate t1/2.  3 

Given : [log 2 = 0·3,   log 3 = 0·48,   log 4 = 0·6,   log 5 = 0·7] 

9. Account for the following : 3 1=3 

(i) Transition metals and their compounds show catalytic activities.  

(ii) Zn, Cd and Hg are non-transition elements.  

(iii) Zr and Hf are of almost identical atomic radii.   
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10. (H$) {ZåZ{b{IV g§Hw$bm| Ho$ g§H$aU Ed§ Mwå~H$s` bjU {b{IE : 3 1=3 

 (i) [NiCl4]2  

 (ii) [Co(NH3)6]3+ 

 (iii) [FeF6]3  

 [na_mUw H«$_m§H$ : Ni = 28, Co = 27, Fe = 26] 

                                AWdm 

(I) (i) {ZåZ{b{IV g§Hw$b H$m IUPAC Zm_ {b{IE : 

  [Co(NH3)4(H2O)Cl]Cl2 

 (ii) C^X§Vr {bJÝS> Ed§ {ÛX§Vwa ? 

 (iii) [Fe(NH3)6]3+  Am¡a  [Fe(C2O4)3]3  _| go H$m¡Z-gm g§Hw$b A{YH$ 

? 3 1=3 

11.  

M/2M
E  

Cr Mn Fe Co Ni Cu Zn 

  0·91  1·18  0·44  0·28  0·25 + 0·34  0·76 

 g§H«$_U VÎdm| H$s àW_ n§{º$ Ho$ E   

CÎma Xr{OE : 3 1=3 

(i) 
Mn/2Mn

E _mZ AÝ` VÎ ?  

(ii) D$na {XE JE E  ? 

(iii) 
Cu/2Cu

E _mZ AndmX- ? 
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10. (a) Write the hybridisation and magnetic character of the following 
complexes :  3 1=3 

 (i) [NiCl4]2  

 (ii) [Co(NH3)6]3+ 

 (iii) [FeF6]3  

 [Atomic number : Ni = 28, Co = 27, Fe = 26] 

OR 

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

 [Co(NH3)4(H2O)Cl]Cl2 

 (ii) What is the difference between an Ambidentate ligand and a 

Bidentate ligand ? 

 (iii) Out of [Fe(NH3)6]3+ and [Fe(C2O4)3]3 , which complex is 

more stable and why ? 3 1=3 

 
11.  

M/2M
E  

Cr Mn Fe Co Ni Cu Zn 

  0·91  1·18  0·44  0·28  0·25 + 0·34  0·76 

 From the given E   values of the first row transition elements, answer the 
following questions : 3 1=3 

(i) Why is 
Mn/2Mn

E value highly negative as compared to other 

elements ? 

(ii) What is the reason for the irregularity in the above E    values ? 

(iii) Why is 
Cu/2Cu

E  value exceptionally positive ?   



    

  56/2/3 10 

IÊS> J 

12. {ZåZ{b{IV VWm {XE JE àíZm| Ho$ CÎma Xr{OE : 1+1+1+2=5 

 Eo_rZ, A_mo{Z`m AUw go EH$ AWdm A{YH$ hmBS>́moOZ na_mUwAm| Ho$ EopëH$b/Eo[ab g_yhm| 
Ûmam {dñWmnZ go àmßV H$m~©{ZH$ `m¡{JH$m| H$m EH$ _hÎdnyU© dJ© ~ZmVr h¢ & Eo_rZ àm`: 
ZmBQ>́mo `m¡{JH$m|, h¡bmBS>, Eo_mBS>, BË`m{X go ~ZVr h¢ & ò hmBS>́moOZ Am~§YZ àX{e©V H$aVr 
h¢ {Oggo BZHo$ ^m¡{VH$ JwU à^m{dV hmoVo h¢ & EopëH$b Eo_rZ A_mo{Z`m go à~b jmaH$ hmoVr  
h¢ & Eoamo_¡{Q>H$ Eo_rZm| 
H$_r 
H$s CnbãYVm Ûmam {ZYm©[aV hmoVr h¢ & ZmBQ´>moOZ na_mUw na CnpñWV hmBS>́moOZ na_mUwAm| 
H$s g§»`m H$m A{^{H«$`mAm| Ho$ àH$ma VWm àmßV CËnmXm| H$s àH¥${V na à^md àmW{_H$, 
{ÛVr`H$ Ed§ V¥Vr`H$ Eo_rZm| H$s nhMmZ VWm {d ôX Ho$ {bE CÎmaXm`r h¡ & Eoamo_¡{Q>H$ Eo_rZm| 
H$s A{^{H«$`merbVm H$mo Eo{gbZ à{H«$`m Ûmam {Z §̀{ÌV {H$`m Om gH$Vm h¡ & 

(i) Eo{ZbrZ \«$sS>ob-H«$mâQ²>g ? 1 

(ii) {ZåZ{b{IV H$mo CZHo$ pKb  1 

  C6H5NH2,  NH3,  C2H5NH2,  (CH3)3N  

(iii) {hÝg~J© narjU Ûmam  CH3CH2NH2  Ed§  (CH3CH2)2NH  Ho$ _Ü` Amn H¡$go 
{d^oX H$a gH$Vo h¢ ? 1 

(iv) (H$) {ZåZ{b{IV A{^{H«$`mAm| _| A VWm B H$s g§aMZmE± {b{IE : 2 1=2 

                NO2 
                 
 (I)                         A                      B 
 

 (II) CH3CH2CONH2                              A                      B 

                              AWdm 

 (I) {ZåZ{b{IV H$mo Amn H¡$go n[ad{V©V H$a|Jo : 2 1=2 

  (I) ~oÝµOmoBH$ Aåb go Eo{ZbrZ 

  (II) Eo{ZbrZ go p-~«mo_moEo{ZbrZ 

Sn + HCl  Br2 Ob 

 {n[aS>rZ 
CH3COCl Br2 / alc. KOH  
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SECTION C

12. Read the following passage and answer the questions that  
follow : 1+1+1+2=5 

 Amines constitute an important class of organic compounds derived by 
replacing one or more hydrogen atoms of ammonia molecule by alkyl/aryl 
groups. Amines are usually formed from nitro compounds, halides, 
amides, etc. They exhibit hydrogen bonding which influences their 
physical properties. Alkyl amines are found to be stronger bases than 
ammonia. In aromatic amines, electron releasing and withdrawing 
groups, respectively increase and decrease their basic character. 
Reactions of amines are governed by availability of the unshared pair of 
electrons on nitrogen. Influence of the number of hydrogen atoms at 
nitrogen atom on the type of reactions and nature of products is 
responsible for identification and distinction between primary, secondary 
and tertiary amines. Reactivity of aromatic amines can be controlled by 
acylation process.  

(i) Why does aniline not give Friedel-Crafts reaction ? 1 

(ii) Arrange the following in the increasing order of their pKb values : 1 

  C6H5NH2,  NH3,  C2H5NH2,  (CH3)3N 

(iii) How can you distinguish between  CH3CH2NH2 and 
(CH3CH2)2NH  by Hinsberg test ? 1 

(iv) (a) Write the structures of A and B in the following reactions : 2 1=2 

                NO2 
                 
 (I)                         A                      B 
 

 (II) CH3CH2CONH2                              A                      B 

                     OR 

 (b) How will you convert the following : 2 1=2 

 (I) Benzoic acid to aniline 

 (II) Aniline to p-bromoaniline  

Sn + HCl  Br2 water 

 Pyridine 
CH3COCl Br2 / alc. KOH  
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: 

 

(i) 12 

(ii) 

(iii) 1 3 2

(iv) 4 11 3

(v) 12 5  

(vi) 

IÊS> H$ 

1. Amn {ZåZ{b{IV n[adV©Z H¡$go H$a|Jo : (H$moB©  ) 2 1=2 

(i) àmonoZ¡b go àmonoZ 

(ii) EWoZ¡b go ã ỳQ>-2-B©Zb 

(iii) EWoZm°BH$ Aåb go EWoZo_mBS> 

2. Xr JB© A{^{H«$`m 

 N2 (g) + 3H2 (g)  2NH3 (g) 

 _|, NH3 Ho$ ~ZZo H$m doJ 3·6  10 4 mol L 1 s 1 h¡ &  

 n[aH${bV H$s{OE : 2 1=2 

(i) A{^{H«$`m H$m doJ, Am¡a 

(ii) H2 (g) Ho$ bwßV hmoZo H$m doJ &  

3. (i) Am`Zm| Ho$ ñdV§Ì A{^J_Z H$m H$mobamCe {Z`_ {b{IE & 

(ii) `{X CH3COOH Ho$ {bE m Am¡a   H«$_e: 48 S cm2 mol 1 Ed§  

400 S cm2 mol 1 {XE JE h¢, Vmo CH3COOH H$s {d`moOZ _mÌm ( ) H$mo 
n[aH${bV H$s{OE & 2 1=2 
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General Instructions : 

Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 12 questions. All questions are compulsory.  

(ii) This question paper is divided into three Sections  A, B and C.  

(iii) Section A  Questions no. 1 to 3 are very short answer type questions, carrying 
2 marks each.  

(iv) Section B  Questions no. 4 to 11 are short answer type questions, carrying  
3 marks each.  

(v) Section C  Question no. 12 is case based question, carrying 5 marks.  

(vi) Use of log tables and calculators is not allowed. 

SECTION A 

1. How will you carry out the following conversions : (Any two) 2 1=2 

(i) Propanal to Propane 

(ii) Ethanal to But-2-enal 

(iii) Ethanoic acid to ethanamide 

2. In the given reaction   

N2 (g) + 3H2 (g)  2NH3 (g) 

 the rate of formation of NH3 is 3·6  10 4 mol L 1 s 1.  

Calculate the 2 1=2 

(i) rate of reaction, and  

(ii) rate of disappearance of H2 (g).  

3. (i)   

(ii) Calculate the degree of dissociation ( ) of CH3COOH if      and      

        of CH3COOH are 48  S cm2  mol 1 and 400  S cm2  mol 1 

respectively.  2 1=2 
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IÊS> I 

4. (H$) {ZåZ{b{IV g§Hw$bm| Ho$ g§H$aU Ed§ Mwå~H$s` bjU {b{IE : 3 1=3 

(i) [NiCl4]2  

(ii) [Co(NH3)6]3+ 

(iii) [FeF6]3  

 [na_mUw H«$_m§H$ : Ni = 28, Co = 27, Fe = 26] 

                                        AWdm 

(I) (i) {ZåZ{b{IV g§Hw$b H$m IUPAC Zm_ {b{IE : 

  [Co(NH3)4(H2O)Cl]Cl2 

 (ii) C^X§Vr {bJÝS> Ed§ {ÛX§Vwa ? 

 (iii) [Fe(NH3)6]3+  Am¡a  [Fe(C2O4)3]3  _| go H$m¡Z-gm g§Hw$b A{YH$ 

? 3 1=3 

 

5. {ZåZ{b{IV gob Ho$ {bE {d.dm. ~b (emf) n[aH${bV H$s{OE : 3 

 Zn (s)|Zn2+ (0·01 M) || (0·001 M) Ag+|Ag (s) 

{X`m J`m h¡ : 
Zn/Zn2E  =  0·76 V  Am¡a 

    
Ag/Ag

E  = + 0·80 V 

 [log 2 = 0·3010,   log 3 = 0·4771,   log 10 = 1] 
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SECTION B

4. (a) Write the hybridisation and magnetic character of the following 
complexes :  3 1=3 

(i) [NiCl4]2  

(ii) [Co(NH3)6]3+ 

(iii) [FeF6]3  

 [Atomic number : Ni = 28, Co = 27, Fe = 26] 

OR 

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

 [Co(NH3)4(H2O)Cl]Cl2 

 (ii) What is the difference between an Ambidentate ligand and a 

Bidentate ligand ? 

 (iii) Out of [Fe(NH3)6]3+ and [Fe(C2O4)3]3 , which complex is 

more stable and why ? 3 1=3 

 

5. Calculate the emf of the following cell : 3 

 Zn (s)|Zn2+ (0·01 M) || (0·001 M) Ag+|Ag (s) 

Given : 
Zn/Zn2E =  0·76 V  and   

   
Ag/Ag

E = + 0·80 V 

   [log 2 = 0·3010,   log 3 = 0·4771,   log 10 = 1] 
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6. (H$) {ZåZ{b{IV _| _w»` CËnmXm| H$mo {b{IE : 3 1=3 

 (i)
  

 (ii)
  

 (iii)

  

AWdm 

(I) (i)  ? 

 (ii) Amn EogrQ>moµ\$sZm°Z Am¡a ~oÝµOmoµ\$sZmoZ Ho$ _Ü` {d ôX H¡$go H$a|Jo ?  

 (iii) {ZåZ{b{IV ì ẁËnÞ H$s g§aMZm ~ZmBE : 3 1=3 

  àmonoZmoZ H$m 2,4-S>mBZmBQ´>mo\o${ZbhmBS>́oµOmoZ 

7. EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$mo 75% {d`moOZ hmoZo _| 30 {_ZQ> bJVo h¢ &  t1/2 H$s 

JUZm H$s{OE &  3 

 {X`m J`m h¡ : [log 2 = 0·3,  log 3 = 0·48,  log 4 = 0·6,  log 5 = 0·7]   

8. (H$) Ðd{damJr gm°b Ed§ ÐdamJr gm°b Ho$ ~rM _| VrZ A§Va {b{IE & 3 

AWdm 

(I) (i) XÿY  H$s n[a{jßV àmdñWm VWm n[ajonU _mÜ`_ {b{IE & 

 (ii) H$mobm°BS>r H$Um| ? 

 (iii) ? 3 1=3 

273  283 K 
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6. (a) Write the major products in the following :  3 1=3 

 (i)
  

 (ii)
  

 (iii)

  

OR 

 
(b) (i) Oxidation of propanal is easier than propanone. Why ?  

 (ii) How can you distinguish between Acetophenone and 
Benzophenone ? 

 (iii) Draw the structure of the following derivative :  3 1=3 

 2,4-Dinitrophenylhydrazone of Propanone  

7. A first order reduction takes 30 minutes for 75% decomposition. 
Calculate t1/2.  3 

Given : [log 2 = 0·3,   log 3 = 0·48,   log 4 = 0·6,   log 5 = 0·7] 

8. (a) Write three differences between Lyophobic sol and Lyophilic sol.  3 

OR 

(b) (i)   

 (ii) What is the cause of Brownian movement in colloidal 
particles ? 

 (iii) Why does physisorption decrease with increase in 
temperature ? 3 1=3 

273  283 K 
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9.  

M/2M
E  

Cr Mn Fe Co Ni Cu Zn

  0·91  1·18  0·44  0·28  0·25 + 0·34  0·76 

 g§H«$_U VÎdm| H$s àW_ n§{º$ Ho$ E   _mZm| Ho$ {XE JE 

CÎma Xr{OE : 3 1=3 

(i) 
Mn/2Mn

E _mZ AÝ` VÎdm| H$s VwbZm _| A{YH$ G$UmË_H$ h¡ ?  

(ii) D$na {XE JE E  ? 

(iii) 
Cu/2Cu

E _mZ AndmX-ñdê$n YZmË_H$ h¡ ? 

10. (H$) {ZåZ{b{IV A{^{H«$`mAm| _| hmoZo dmbo g_rH$aU {b{IE : 3 1=3 

 (i) amoµOoZ_w§S> AnM`Z 

 (ii) B©Q>mS>© A{^{H«$`m 

 (iii) ñQ>r\¡$Z A{^{H«$`m  

   AWdm 

(I) (i) ZrMo àX{e©V Aåbm| Ho$ àË òH$ ẁ½_ _| H$m¡Z-gm Aåb A{YH$ à~b h¡ ? 
H$maU Xr{OE & 2+1=3 

(I) CH3COOH  AWdm  F  CH2  COOH 

                          OH 

(II)                AWdm  CH3  COOH 

(ii) noÝQ>oZ-2-Am°Z Ed§ noÝQ>oZ-3-Am°Z _| {d ôX H$s{OE & 

11. {ZåZ{b{IV Ho$ CÎma Xr{OE : 3 1=3 

(i) g§H«$_U YmVwE± VWm BZHo$ `m¡{JH$ CËàoaH$s` g{H«$`Vm Xem©Vo h¢ & 

(ii) Zn, Cd Am¡a Hg g§H«$_U VÎd Zht h¢ & 

(iii) Zr Ed§ Hf H$s na_mUw {ÌÁ`mE± bJ^J ~am~a hmoVr h¢ & 



    

 56/2/1 9 P.T.O. 

9.  

M/2M
E  

Cr Mn Fe Co Ni Cu Zn 

  0·91  1·18  0·44  0·28  0·25 + 0·34  0·76 

 From the given E   values of the first row transition elements, answer the 
following questions : 3 1=3 

(i) Why is 
Mn/2Mn

E value highly negative as compared to other 

elements ? 

(ii) What is the reason for the irregularity in the above E    values ? 

(iii) Why is 
Cu/2Cu

E  value exceptionally positive ?   

 

10. (a) Write the equation involved in the following reactions : 3 1=3 

 (i) Rosenmund reduction  

 (ii) Etard reaction  

 (iii) Stephen reaction  

  OR 

(b) (i) Which acid of each pair would you expect to be stronger ? 
Give reason. 2+1=3 

(I) CH3COOH  or  F  CH2  COOH 

                         OH 

(II)                or  CH3  COOH 

 
(ii) Distinguish between Pentan-2-one and Pentan-3-one. 

11. Account for the following : 3 1=3 

(i) Transition metals and their compounds show catalytic activities.  

(ii) Zn, Cd and Hg are non-transition elements.  

(iii) Zr and Hf are of almost identical atomic radii.  
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IÊS> J 

12. {ZåZ{b{IV VWm {XE JE àíZm| Ho$ CÎma Xr{OE : 1+1+1+2=5 

 Eo_rZ, A_mo{Z`m AUw go EH$ AWdm A{YH$ hmBS´>moOZ na_mUwAm| Ho$ EopëH$b/Eo[ab g_yhm| 
Ûmam {dñWmnZ go àmßV H$m~©{ZH$ `m¡{JH$m| H$m EH$ _hÎdnyU© dJ© ~ZmVr h¢ & Eo_rZ àm`: 
ZmBQ>́mo `m¡{JH$m|, h¡bmBS>, Eo_mBS>, BË`m{X go ~ZVr h¢ & ò hmBS>́moOZ Am~§YZ àX{e©V H$aVr 
h¢ {Oggo BZHo$ ^m¡{VH$ JwU à^m{dV hmoVo h¢ & EopëH$b Eo_rZ A_mo{Z`m go à~b jmaH$ hmoVr  
h¢ & Eoamo_¡{Q>H$ Eo_rZm| 
H$_r 
H$s CnbãYVm Ûmam {ZYm©[aV hmoVr h¢ & ZmBQ´>moOZ na_mUw na CnpñWV hmBS>́moOZ na_mUwAm| 
H$s g§»`m H$m A{^{H«$`mAm| Ho$ àH$ma VWm àmßV CËnmXm| H$s àH¥${V na à^md àmW{_H$, 
{ÛVr`H$ Ed§ V¥Vr`H$ Eo_rZm| H$s nhMmZ VWm {d ôX Ho$ {bE CÎmaXm`r h¡ & Eoamo_¡{Q>H$ Eo_rZm| 
H$s A{^{H«$`merbVm H$mo Eo{gbZ à{H«$`m Ûmam {Z §̀{ÌV {H$`m Om gH$Vm h¡ & 

(i) Eo{ZbrZ \«$sS>ob- ? 1 

(ii) {ZåZ{b{IV H$mo CZHo$ pKb  1 

  C6H5NH2,  NH3,  C2H5NH2,  (CH3)3N  

(iii) {hÝg~J© narjU Ûmam  CH3CH2NH2  Ed§  (CH3CH2)2NH  Ho$ _Ü` Amn H¡$go 
{d^oX H$a gH$Vo h¢ ? 1 

(iv) (H$) {ZåZ{b{IV A{^{H«$`mAm| _| A VWm B H$s g§aMZmE± {b{IE : 2 1=2 

                NO2 
                 
 (I)                         A                      B 
 

 (II) CH3CH2CONH2                              A                      B 

                              AWdm 

 (I) {ZåZ{b{IV H$mo Amn H¡$go n[ad{V©V H$a|Jo : 2 1=2 

  (I) ~oÝµOmoBH$ Aåb go Eo{ZbrZ 

  (II) Eo{ZbrZ go p-~«mo_moEo{ZbrZ 

Sn + HCl  Br2 Ob 

 {n[aS>rZ 
CH3COCl Br2 / alc. KOH  
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SECTION C

12. Read the following passage and answer the questions that  
follow : 1+1+1+2=5 

 Amines constitute an important class of organic compounds derived by 
replacing one or more hydrogen atoms of ammonia molecule by alkyl/aryl 
groups. Amines are usually formed from nitro compounds, halides, 
amides, etc. They exhibit hydrogen bonding which influences their 
physical properties. Alkyl amines are found to be stronger bases than 
ammonia. In aromatic amines, electron releasing and withdrawing 
groups, respectively increase and decrease their basic character. 
Reactions of amines are governed by availability of the unshared pair of 
electrons on nitrogen. Influence of the number of hydrogen atoms at 
nitrogen atom on the type of reactions and nature of products is 
responsible for identification and distinction between primary, secondary 
and tertiary amines. Reactivity of aromatic amines can be controlled by 
acylation process.  

(i) Why does aniline not give Friedel-Crafts reaction ? 1 

(ii) Arrange the following in the increasing order of their pKb values : 1 

  C6H5NH2,  NH3,  C2H5NH2,  (CH3)3N 

(iii) How can you distinguish between  CH3CH2NH2 and 
(CH3CH2)2NH  by Hinsberg test ? 1 

(iv) (a) Write the structures of A and B in the following reactions : 2 1=2 

                NO2 
                 
 (I)                         A                      B 
 

 (II) CH3CH2CONH2                              A                      B 

                     OR 

 (b) How will you convert the following : 2 1=2 

 (I) Benzoic acid to aniline 

 (II) Aniline to p-bromoaniline  

Sn + HCl  Br2 water 

 Pyridine 
CH3COCl Br2 / alc. KOH  
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: 

 
(i) 12 

(ii) 
(iii) 1 3 2

(iv) 4 11 3
(v) 12 5  

(vi) 

IÊS> H$ 

1. à~b Am¡a Xþ~©b AnKQ>çm| Ho$ {bE m Ho$ {dnarV gm§ÐVm Ho$ dJ©_yb (C1/2) Ho$ AmboI _| 
Xþ~©b AnKQ>ç H$s gr_m§V _moba MmbH$Vm H$m _mZ AmboIr {d{Y Ûmam àmßV Zht {H$`m Om 
gH$Vm h¡ & Bg _mZ H$mo àmßV H$aZo Ho$ {bE EH$ {d{Y gwPmBE & g§~§{YV {Z`_ ^r {b{IE, 
`{X H$moB© h¡ & 2 

2. {ZåZ{b{IV H$WZm| Ho$ {bE H$maU {b{IE : 2 1=2 
(i) ~oÝµOmoBH$ Aåb \«$sS>ob-H«$mâQ²>g A{^{H«$`m Zht XoVm h¡ & 
(ii) H$sQ>moZm|  

3. {ZåZ{b{IV H$WZm| Ho$ {bE H$maU Xr{OE : (H$moB© ) 2 1=2 

(i) Zm{^H$amJr `moJO A{^{H«$`mAm| _| àmonoZ¡b H$s VwbZm _| ~oÝµO¡pëS>hmBS> H$_ 
A{^{H«$`merb hmoVm h¡ & 

(ii)  

(iii) ~oÝµOmoBH$ Aåb H$s VwbZm _| 4-ZmBQ>́mo~oÝµOmoBH$ Aåb A{YH$ à~b Aåb h¡ & 

IÊS> I 
4. (H$) (i) _yb AdñWm _| {gëda na_mUw Ho$ d-H$jH$ nyÊm©V`m ^[aV hmoVo h¢, {\$a ^r 

Bgo g§H«$_U VÎd _mZm OmVm h¡ & H$WZ H$s nwpîQ> H$s{OE &  

 (ii) Mn Am¡a Zn Ho$ 
MM /

E 2

hmoVo h¢ ? 

 (iii) ? 3 1=3 

                                                     AWdm 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 

(i) This question paper contains 12 questions. All questions are compulsory.  

(ii) This question paper is divided into three Sections  A, B and C.  

(iii) Section A  Questions no. 1 to 3 are very short answer type questions, carrying 
2 marks each.  

(iv) Section B  Questions no. 4 to 11 are short answer type questions, carrying  
3 marks each.  

(v) Section C  Question no. 12 is case based question, carrying 5 marks.  

(vi) Use of log tables and calculators is not allowed. 

SECTION A 

1. In a plot of m against the square root of concentration (C1/2) for strong 
and weak electrolyte, the value of limiting molar conductivity of a weak 
electrolyte cannot be obtained graphically. Suggest a way to obtain this 
value. Also state the related law, if any.  2 

2. Write reasons for the following statements : 2 1=2 

(i) Benzoic acid does not undergo Friedel-Crafts reaction.  

(ii) Oxidation of aldehydes is easier than that of ketones.  

3. Give reasons for the following statements : (Any two) 2 1=2 
(i) Benzaldehyde is less reactive than propanal in nucleophilic 

addition reactions. 
(ii) Carboxylic acids do not give reactions of carbonyl group.  
(iii) 4-nitrobenzoic acid is a stronger acid than benzoic acid. 

SECTION B 

4. (a) (i) Silver atom has completely filled d-orbitals in its ground 
state, it is still considered to be a transition element. Justify 
the statement. 

 (ii) Why are 
MM /

E 2 values of Mn and Zn more negative than 

expected ? 

 (iii) Why do transition metals form alloys ? 3 1=3 

OR 
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(I) ZrMo {XE JE {MÌ Ho$ AmYma na {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 3 1=3

 
 (i) 3d loUr Ho$ {H$g VÎd H$s H$UZ EÝW¡ënr Ý ỳZV_ hmoVr h¡ ? 

 (ii)  
h¢ ? 

 (iii)  ? 

5. (H$) (i) {H«$ñQ>b joÌ {dnmQ>Z {gÕm§V Ho$ AmYma na d4 
{b{IE, `{X o < P  hmo & 

 (ii) dJ©-g_Vbr g§aMZm Ho$ gmW [Ni(CN)4]2  à{VMwå~H$s` h¡ O~{H$ 
MVwî\$bH$s` Á`m{_{V Ho$ gmW [NiCl4]2  AZwMwå~H$s` h¡ & H$WZ Ho$ 
g_W©Z Ho$ {bE H$maU Xr{OE & [na_mUw H«$_m§H$ : Ni = 28] 

 (iii) {ZåZ{b{IV g§Hw$b Ho$ {db`Z _| CËnm{XV Am`Zm| H$s g§»`m {b{IE :  3 1=3 

  [PtCl2(NH3)4]Cl2  

AWdm 
(I) (i) g§Hw$b [FeF6]3  H$m Ho$db àMH«$U Mwå~H$s` AmKyU© n[aH${bV H$s{OE &  
  (Fe H$m na_mUw H«$_m§H$ = 26) 

 (ii) {XE JE g§Hw$b H$m IUPAC Zm_ {b{IE : 
  [Co(NH3)5Cl]Cl2 

 (iii) [CoF6]3  H$s VwbZm _| g§Hw$b [Co(en)3]3+ ? 3 1=3 

na_mUw H«$_m§H$ 

loUr 3 

loUr 2 

loUr 1 
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(b) Answer the following questions on the basis of the figure given 
below : 3 1=3 

 
(i) Which element in 3d series has lowest enthalpy of 

atomisation ? 
(ii) Why do metals of the second and third series have greater 

enthalpies of atomisation ? 
(iii) Why are enthalpies of atomisation of transition metals quite 

high ?  

5. (a) (i) Write the electronic configuration of d4 on the basis of 
crystal field splitting theory, if  o < P. 

 (ii) [Ni(CN)4]2  with square-planar structure is diamagnetic 
and  [NiCl4]2  with tetrahedral geometry is paramagnetic. 
Give reason to support the statement. 

  [Atomic number : Ni = 28]  
 (iii) Write the number of ions produced in the solution from the 

following complex : 3 1=3 
  [PtCl2(NH3)4]Cl2  

OR 
(b) (i) Calculate the spin only magnetic moment of the complex 

[FeF6]3 . (Atomic number of Fe = 26) 
 (ii) Write the IUPAC name of the given complex : 
   [Co(NH3)5Cl]Cl2 
 (iii) Why is the complex [Co(en)3]3+ more stable than [CoF6]3  ?  
   3 1=3 
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6. (H$) {ZåZ{b{IV A{^{H«$`mAm| go g§~Õ g_rH$aU {b{IE : 3 1=3 

 (i)  

 (ii) H$j Vmn na Eo{ZbrZ, ~«mo_rZ Ob Ho$ gmW A{^{H«$`m H$aVm h¡ & 

 (iii) oamo\
A{^{H«$`m H$aVm h¡ & 

 AWdm 

(I) (i) {ZåZ{b{IV H$m~©{ZH$ `m¡{JH$ H$m IUPAC Zm_ {b{IE : 
   (CH3CH2)2NCH3 

 (ii) {ZåZ{b{IV Ho$ {bE g_rH$aU {b{IE : 

 (I) J¡{~«Eb W¡{b_mBS> g§íbofU 
 (II) hm°\$_mZ ~«mo_m_mBS> {ZåZrH$aU 1+2=3 

7. (H$) {ZåZ{b{IV Ho$ {bE H$maU {b{IE : 3 1=3 
 (i) E{WbEo_rZ Ob _| {dbò  h¡ O~{H$ Eo{ZbrZ A{dbo` h¡ & 
 (ii) Q>́m°ZamJr à{VñWmnZ A{^{H«$`mAm| _| Eo_rZmo g_yh o- Am¡a  

p-{ZX©oeH$ hmoVm h¡ {H$ÝVw Eo{ZbrZ Ho$ ZmBQ́>moH$aU go m-ZmBQ>́moEo{ZbrZ H$s 
_hÎdnyU© _mÌm ~ZVr h¡ & 

 (iii) Eo_rZ Zm{^H$amJr H$s ^m±{V ì`dhma H$aVo h¢ & 
                                        AWdm 

(I) Amn {ZåZ{b{IV n[adV©Z H¡$go H$a|Jo : 3 1=3 

 (i) ZmBQ>́mo~oÝµOrZ go Eo{ZbrZ 
 (ii) EWoZm_mBS> go _oWoZo_rZ 
 (iii) EWoZZmBQ´>mBb go EWoZo_rZ 

8. EH$ `m¡{JH$ 2H4O) 2H4O2) XoVm h¡ &  Am`moS>mo\$m_© 
A{^{H«$`m Ûmam nrbm Adjon XoVm h¡ VWm HCN go A{^{H«$`m H$aHo$ `m¡{JH$ ~ZmVm h¡ & 

Ob-AnK{Q>V hmoH$a 2- oVm h¡ & `m¡{JH$ Am¡a H$s 
nhMmZ H$s{OE & g§~Õ A{^{H«$`mAm| Ho$ g_rH$aU {b{IE & 3 

9. (i) {ZåZ{b{IV _| go H$m¡Z- ?  

  Ti4+,  Cr3+,  V3+  

 (na_mUw H«$_m§H$ : Ti = 22,  Cr = 24,  V = 23) 
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6. (a) Write equations involved in the following reactions : 3 1=3 

 (i) Ethanamine reacts with acetyl chloride.  

 (ii) Aniline reacts with bromine water at room temperature.  

(iii) Aniline reacts with chloroform and ethanolic potassium 
hydroxide.  

 OR 

(b) (i) Write the IUPAC name for the following organic compound :  

  (CH3CH2)2NCH3 

 (ii) Write the equations for the following : 
 (I) Gabriel phthalimide synthesis  
 (II) Hoffmann bromamide degradation  1+2=3 

7. (a) Write reasons for the following : 3 1=3 

 (i) Ethylamine is soluble in water whereas aniline is insoluble. 

 (ii) Amino group is o- and p-directing in aromatic electrophilic 
substitution reactions, but aniline on nitration gives a 
substantial amount of m-nitroaniline.  

 (iii) Amines behave as nucleophiles.  

 OR 

 (b) How will you carry out the following conversions : 3 1=3 
 (i) Nitrobenzene to Aniline 
 (ii) Ethanamide to Methanamine  
 (iii) Ethanenitrile to Ethanamine   

8. 2H4 2H4O2
Iodoform reaction to give yellow precipitate and reacts with HCN to form 

-hydroxypropanoic acid. 

reactions involved.  3 

9. (i) Which ion amongst the following is colourless and why ?  

 Ti4+,  Cr3+,  V3+ 

(Atomic number of Ti = 22,  Cr = 24,  V = 23) 
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(ii) Fe2+ H$s VwbZm _| Mn2+ ?  

(iii) 

âbwAmoamBS> _| àX{e©V hmoVr h¡ ? Bg H$WZ H$s nwpîQ> H$s{OE & 3 1=3 

10. 298 K na {ZåZ{b{IV gob Ho$ {bE ZoÝñQ>© g_rH$aU {b{IE Am¡a {d.dm. ~b (emf) 

n[aH${bV H$s{OE : 3 

 Zn|Zn2+ (0·001 M)||H+ (0·01 M)|H2 (g) (1 bar)|Pt (s) 

{X`m J`m h¡ : 
Zn2Zn /

E =  0·76 V 

          
2HH /

E = 0·00 V  

  [log 10 = 1] 

11. {XE JE {MÌ H$m AdbmoH$Z H$s{OE Am¡a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :  3 1=3 

 

 
 

(i) R>mogm| na J¡gm| Ho$ A{YemofU Ho$ ì`§OH$ H$mo g_rH$aU ê$n _| {b{IE & 

(ii) ? 

(iii) ¡ ? 
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(ii) Why is Mn2+ much more resistant than Fe2+ towards oxidation ? 

(iii) Highest oxidation state of a metal is shown in its oxide or fluoride 
only. Justify the statement.  3 1=3 

10. Write the Nernst equation and calculate the emf of the following cell at  
298 K : 3 

 Zn|Zn2+ (0·001 M)||H+ (0·01 M)|H2 (g) (1 bar)|Pt (s) 

Given : 
Zn2Zn /

E =  0·76 V 

   
2HH /

E = 0·00 V  

   [log 10 = 1] 

11. Observe the given figure and answer the following questions : 3 1=3 

 

 
 

(i) Write the expression for adsorption of gases on solids in the form of 
an equation.  

(ii) What is the slope of the graph ? 

(iii) What does the intercept of the line represent ? 
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IÊS> J 

12. ZrMo {XE JE  {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 1+1+1+2=5 

 {H$gr amgm`{ZH$ A{^{H«$`m Ho$ {bE doJ {Z`_, A{^{H«$`m doJ H$mo A{^H$maH$m| H$s gm§ÐVm 
AWdm Am§{eH$ Xm~ go g§~§{YV H$aVm h¡ & EH$ gm_mÝ` A{^{H«$`m aA + bB  C 

{Og_| BgH$s A{^{H«$`m H$m ©̀{d{Y _| H$moB© _Ü`dVu MaU Zht h¢, AWm©V² `h EH$ àmW{_H$ 
A{^{H«$`m h¡, doJ {Z`_ {X`m OmVm h¡ r = k[A]x[B]y Ohm± [A] Am¡a [B], A Am¡a B H$s 
gm§ÐVmAm| H$mo _mob à{V brQ>a _| {Zê${nV H$aVo h¢ & KmVm§H$ x Am¡a y àË òH$ A{^{H«$`m Ho$ 
{bE n[ad{V©V hmoVo h¢ {OÝh| à`moJ Ûmam {ZYm©[aV {H$`m OmVm h¡ &  k Ho$ _mZ CZ n[apñW{V`m| 
Ho$ gmW n[ad{V©V hmoVo h¢ Omo A{^{H«$`m doJ H$mo à^m{dV H$aVr h¢ O¡go Vmn, Xm~, n¥îR>r` 
joÌ\$b, Am{X & BZ KmVm§H$m| H$m A{^{H«$`m H$s Hw$b H$mo{Q> Ho$ ê$n _| OmZm OmVm h¡ & 
eyÝ` H$mo{Q> H$s A{^{H«$`m H$m doJ pñWa ahVm h¡ Am¡a `h A{^H$maH$m| H$s gm§ÐVm na {Z ©̂aVm 
go ñdV§Ì hmoVm h¡ & àW_ H$mo{Q> H$s A{^{H«$`m Ho$db EH$ A{^H$maH$ H$s gm§ÐVm na {Z ©̂a 
H$aVr h¡ & EH$ A{^{H«$`m {ÛVr` H$mo{Q> H$s H$hr OmVr h¡ O~ BgH$s Hw$b H$mo{Q> Xmo hmo & EH$ 
~ma `{X h_Zo A{^{H«$`m H$s H$mo{Q> {ZYm©[aV H$a br, Vmo h_ dmng OmH$a {H$gr ^r 

k hb H$a gH$Vo h¢ & 

(i) {ZåZ{b{IV doJ ì §̀OH$ dmbr A{^{H«$`m H$s Hw$b H$mo{Q> n[aH${bV H$s{OE : 1 

  doJ = k[A]1/2 [B]3/2 

(ii)  hmoVm h¡ ? 1 

(iii) A{^{H«$`m do ? 1 

(iv) (H$) EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$mo 50% nyU© hmoZo _| 77·78 {_ZQ> bJVo  
h¢ & Bg A{^{H«$`m Ho$ 30% nyU© hmoZo _| bJZo dmbo g_` H$m n[aH$bZ 
H$s{OE & (log 10 = 1,  log 7 = 0·8450) 2 

                                                            AWdm 

 (I) EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$m doJ pñWam§H$ 1  10 3 à{V goH$ÊS> h¡ & 
Bg A{^{H«$`m _| A{^H$maH$ H$s _mÌm 5 g go KQ>H$a 3 g hmoZo _| {H$VZm 

g_` bJoJm ? (log 3 = 0·4771,  log 5 = 0·6990) 2
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SECTION C 

12. Read the passage given below and answer the questions that  
follow : 1+1+1+2=5 

 The rate law for a chemical reaction relates the reaction rate with the 
concentrations or partial pressures of the reactants. For a general 
reaction aA + bB  C with no intermediate steps in its reaction 
mechanism, meaning that it is an elementary reaction, the rate law is 
given by  r = k[A]x[B]y, where [A] and [B] express the concentrations of A 
and B in moles per litre. Exponents x and y vary for each reaction and 
are determined experimentally. The value of k varies with conditions 
that affect reaction rate, such as temperature, pressure, surface area, etc. 
The sum of these exponents is known as overall reaction order. A zero 
order reaction has a constant rate that is independent of the 
concentration of the reactants. A first order reaction depends on the 
concentration of only one reactant. A reaction is said to be second order 
when the overall order is two. Once we have determined the order of the 
reaction, we can go back and plug in one set of our initial values and 
solve for k.  

(i) Calculate the overall order of a reaction which has the following 
rate expression : 1 
 Rate = k[A]1/2 [B]3/2   

(ii) What is the effect of temperature on rate of reaction ? 1 

(iii) What is meant by rate of a reaction ? 1 

(iv) (a) A first order reaction takes 77·78 minutes for 50% 
completion. Calculate the time required for 30% completion 
of this reaction. (log 10 = 1,  log 7 = 0·8450) 2 

OR 

 (b) A first order reaction has a rate constant 1  10 3 per sec. 
How long will 5 g of this reactant take to reduce to 3 g ?  

  (log 3 = 0·4771;  log 5 = 0·6990)  2 
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: 

 

(i) 12 

(ii) 

(iii) 1 3 2

(iv) 4 11 3

(v) 12 5  

(vi) 

IÊS> H$ 
1. {ZåZ{b{IV H$WZm| Ho$ {bE H$maU {b{IE : 2 1=2 

(i) ~oÝµOmoBH$ Aåb \«$sS>ob-H«$mâQ²>g A{^{H«$`m Zht XoVm h¡ & 

(ii) H$sQ>moZm|  

2. {XE JE {MÌ H$m AdbmoH$Z H$s{OE Am¡a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : (H$moB© ) 2 1=2 
AgNO3 

 

KI

 

(i) AgI ? 

(ii) AgI na ? 

(iii) `{X AgNO3 _| KI {_bm`m OmE, Vmo AgI H$mobm°BS>r H$Um| ? 

3. (i) (CH3)3C  CHO EoëS>mob g§KZZ Zht XoVm h¡ & ? 

(ii) EH$ amgm`{ZH$ narjU H$s ghm`Vm go EogrQ>moµ\$sZmoZ Am¡a ~oÝµOmoµ\$sZmoZ Ho$ _Ü` 
{d^oX H$s{OE & 1+1=2 
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General Instructions : 
Read the following instructions very carefully and strictly follow them : 
(i) This question paper contains 12 questions. All questions are compulsory.  
(ii) This question paper is divided into three Sections  A, B and C.  
(iii) Section A  Questions no. 1 to 3 are very short answer type questions, carrying 

2 marks each.  
(iv) Section B  Questions no. 4 to 11 are short answer type questions, carrying  

3 marks each.  
(v) Section C  Question no. 12 is case based question, carrying 5 marks.  
(vi) Use of log tables and calculators is not allowed. 

SECTION A 

1. Write reasons for the following statements : 2 1=2 

(i) Benzoic acid does not undergo Friedel-Crafts reaction.  

(ii) Oxidation of aldehydes is easier than that of ketones.  

2. Observe the given figure and answer the following questions : (Any two)  
   2 1=2 

AgNO3 

 

KI

 

(i) What is the charge on AgI colloidal particles ? 

(ii) What is the reason for the origin of the charge on AgI ? 

(iii) If KI is added to AgNO3, what will be the charge on AgI colloidal 
particles ?  

3. (i) (CH3)3C  CHO does not undergo aldol condensation. Why ? 

(ii) Distinguish between Acetophenone and Benzophenone with the 
help of a chemical test.  1+1=2 
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IÊS> I 

4. {XE JE {MÌ H$m AdbmoH$Z H$s{OE Am¡a {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE :  3 1=3 

 

(i) R>mogm| na J¡gm| Ho$ A{YemofU Ho$ ì`§OH$ H$mo g_rH$aU ê$n _| {b{IE & 

(ii)  h¡ ? 

(iii) ? 

5. (H$) (i) {H«$ñQ>b joÌ {dnmQ>Z {gÕmÝV Ho$ AmYma na d4 
{b{IE, `{X o > P  hmo & 

 (ii) [Co(NH3)6]3+ EH$ Am§V[aH$ H$jH$ g§Hw$b h¡ O~{H$ [Ni(NH3)6]2+ EH$ 

~mø H$jH$ g§Hw$b h¡ & (na_mUw H«$_m§H$ : Co = 27, Ni = 28) 

 (iii) g§Hw$b [Pt(NH3)6]Cl4 Ho$ {db`Z _§o CËnm{XV Am`Zm| H$s g§»`m  

{b{IE & 3 1=3 

AWdm 

 (I) (i) g§Hw$b [Fe(H2O)6]2+ H$m Ho$db àMH«$U Mwå~H$s` AmKyU© n[aH${bV 

H$s{OE & (Fe H$m na_mUw H«$_m§H$ = 26) 

 (ii) {ZåZ{b{IV Xmo g§Hw$bm| _| go H$m¡Z- ? 

   [CoF6]3 ,   [Co(C2O4)3]3  

 (iii) {XE JE g§Hw$b H$m IUPAC Zm_ {b{IE : 

   [Pt(NH3)2Cl2] 3 1=3 
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SECTION B

4. Observe the given figure and answer the following questions : 3 1=3 

 
(i) Write the expression for adsorption of gases on solids in the form of 

an equation.  

(ii) What is the slope of the graph ? 

(iii) What does the intercept of the line represent ? 

5. (a) (i) Write the electronic configuration of d4 on the basis of 
crystal field splitting theory if  o > P.  

 (ii) [Co(NH3)6]3+ is an inner orbital complex whereas 

[Ni(NH3)6]2+ is an outer orbital complex. 

  (Atomic number : Co = 27, Ni = 28) 

 (iii) Write the number of ions produced from the complex 
[Pt(NH3)6]Cl4 in solution.  3 1=3 

OR 

 (b) (i) Calculate the spin only magnetic moment of the complex 
[Fe(H2O)6]2+. (Atomic number of Fe = 26) 

 (ii) Which out of the following two complexes is more stable and 
why ? 

   [CoF6]3 ,    [Co(C2O4)3]3   

 (iii) Write the IUPAC name of the given complex :  3 1=3 

  [Pt(NH3)2Cl2]   
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6. (H$) {ZåZ{b{IV A{^{H«$`mAm| go g§~Õ g_rH$aU {b{IE : 3 1=3 

 (i)  
 (ii) H$j Vmn na Eo{ZbrZ, ~«mo_rZ Ob Ho$ gmW A{^{H«$`m H$aVm h¡ & 
 (iii) \$m°_© Am¡a EWoZm°{bH$ nmoQ>¡{e`_ hmBS´>

A{^{H«$`m H$aVm h¡ & 
 AWdm 

(I) (i) {ZåZ{b{IV H$m~©{ZH$ `m¡{JH$ H$m IUPAC Zm_ {b{IE : 
            (CH3CH2)2NCH3 

 (ii) {ZåZ{b{IV Ho$ {bE g_rH$aU {b{IE : 
  (I) J¡{~«Eb W¡{b_mBS> g§íbofU 
  (II) hm°\$_mZ ~«mo_m_mBS> {ZåZrH$aU 1+2=3 

7. (H$) {ZåZ{b{IV Ho$ {bE H$maU {b{IE : 3 1=3 
(i) E{WbEo_rZ Ob _| {dbò  h¡ O~{H$ Eo{ZbrZ A{dbo` h¡ & 
(ii) o- Am¡a  

p-{ZX©oeH$ hmoVm h¡ {H$ÝVw Eo{ZbrZ Ho$ ZmBQ́>moH$aU go m-ZmBQ>́moEo{ZbrZ H$s 
_hÎdnyU© _mÌm ~ZVr h¡ & 

(iii) Eo_rZ Zm{^H$amJr H$s ^m±{V ì`dhma H$aVo h¢ & 
                                       AWdm 

(I) Amn {ZåZ{b{IV n[adV©Z H¡$go H$a|Jo : 3 1=3 
(i) ZmBQ>́mo~oÝµOrZ go Eo{ZbrZ 
(ii) EWoZm_mBS> go _oWoZo_rZ 
(iii) EWoZZmBQ´>mBb go EWoZo_rZ 

8. {ZåZ{b{IV : 3 1=3 
(i) EogrQ>¡pëS>hmBS>, ~oÝµO¡pëS>hmBS>, EogrQ>moµ\$sZmoZ, EogrQ>moZ (HCN Ho$ à{V A{^{H«$`merbVm) 
(ii) (CH3)2CHCOOH, CH3CH2CH(Br)COOH, CH3CH(Br)CH2COOH 

(Aåbr` à~bVm) 

(iii) CH3CH2OH, CH3CHO, CH3COOH   

9. (i) {ZåZ{b{IV _| go H$m¡Z- ? 

  Ti4+,  Cr3+,  V3+  
 (na_mUw H«$_m§H$ : Ti = 22,  Cr = 24,  V = 23) 

(ii) Fe2+ H$s VwbZm _| Mn2+ ?  
(iii) {H$gr 

âbwAmoamBS> _| àX{e©V hmoVr h¡ ? Bg H$WZ H$s nwpîQ> H$s{OE & 3 1=3 
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6. (a) Write equations involved in the following reactions : 3 1=3 
 (i) Ethanamine reacts with acetyl chloride.  
 (ii) Aniline reacts with bromine water at room temperature.  

(iii) Aniline reacts with chloroform and ethanolic potassium 
hydroxide.  

 OR 
(b) (i) Write the IUPAC name for the following organic compound :  

  (CH3CH2)2NCH3 

 (ii) Write the equations for the following : 
 (I) Gabriel phthalimide synthesis  
 (II) Hoffmann bromamide degradation  1+2=3 

7. (a) Write reasons for the following : 3 1=3 
 (i) Ethylamine is soluble in water whereas aniline is insoluble. 
 (ii) Amino group is o- and p-directing in aromatic electrophilic 

substitution reactions, but aniline on nitration gives a 
substantial amount of m-nitroaniline.  

 (iii) Amines behave as nucleophiles.  

         OR 
(b) How will you carry out the following conversions : 3 1=3 
 (i) Nitrobenzene to Aniline 
 (ii) Ethanamide to Methanamine  
 (iii) Ethanenitrile to Ethanamine  

8. Arrange the following compounds in the increasing order of their 
property indicated : 3 1=3 
(i) Acetaldehyde, Benzaldehyde, Acetophenone, Acetone (Reactivity 

towards HCN) 
(ii) (CH3)2CHCOOH, CH3CH2CH(Br)COOH, CH3CH(Br)CH2COOH 

(Acidic strength) 
(iii) CH3CH2OH, CH3CHO, CH3COOH (Boiling point) 

9. (i) Which ion amongst the following is colourless and why ?  

 Ti4+,  Cr3+,  V3+ 
(Atomic number of Ti = 22,  Cr = 24,  V = 23) 

(ii) Why is Mn2+ much more resistant than Fe2+ towards oxidation ? 

(iii) Highest oxidation state of a metal is shown in its oxide or fluoride 
only. Justify the statement.  3 1=3 
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10. 298 K na {ZåZ{b{IV gob Ho$ {bE ZoÝñQ>© g_rH$aU {b{IE Am¡a {d.dm. ~b (emf) 
n[aH${bV H$s{OE : 3 

 Zn|Zn2+ (0·1 M) || Cd2+ (0·01)|Cd 

{X`m J`m h¡ : 
Zn2Zn /

E =  0·76 V 

         
Cd2Cd /

E =  0·40 V  

         (log 10 = 1) 
11. (H$) (i) _yb AdñWm _| {gëda na_mUw Ho$ d-H$jH$ nyÊm©V`m ^[aV hmoVo h¢, {\$a ^r 

Bgo g§H«$_U VÎd _mZm OmVm h¡ & H$WZ H$s nwpîQ> H$s{OE &  

 (ii) Mn Am¡a Zn Ho$ 
MM /

E 2

hmoVo h¢ ? 

 (iii) ? 3 1=3 

                                                     AWdm 
(I) ZrMo {XE JE {MÌ Ho$ AmYma na {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 3 1=3 

 

 (i) 3d loUr Ho$ {H$g VÎd H$s H$UZ EÝW¡ënr Ý ỳZV_ hmoVr h¡ ? 
 (ii) {ÛVr` Am¡a V¥Vr` lo{U`m| Ho$ YmVwAm| H$s H$UZ EÝW¡ënr ~¥ hmoVr h¢ ? 
 (iii)  ? 

na_mUw H«$_m§H$ 

loUr 3 

loUr 2 

loUr 1 
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10. Write the Nernst equation and calculate the emf of the following cell at 
298 K : 3 
 Zn|Zn2+ (0·1 M)||Cd2+ (0·01)|Cd 

Given : 
Zn2Zn /

E =  0·76 V 

   
Cd2Cd /

E =  0·40 V  

   (log 10 = 1) 

11. (a) (i) Silver atom has completely filled d-orbitals in its ground 
state, it is still considered to be a transition element. Justify 
the statement. 

 (ii) Why are 
MM /

E 2
values of Mn and Zn more negative than 

expected ? 
 (iii) Why do transition metals form alloys ? 3 1=3 

OR 
 (b) Answer the following questions on the basis of the figure given 

below : 3 1=3 

 
(i) Which element in 3d series has lowest enthalpy of 

atomisation ? 
(ii) Why do metals of the second and third series have greater 

enthalpies of atomisation ? 
(iii) Why are enthalpies of atomisation of transition metals quite 

high ?  
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IÊS> J 

12. ZrMo {XE JE  {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 1+1+1+2=5 

 {H$gr amgm`{ZH$ A{^{H«$`m Ho$ {bE doJ {Z`_, A{^{H«$`m doJ H$mo A{^H$maH$m| H$s gm§ÐVm 

AWdm Am§{eH$ Xm~ go g§~§{YV H$aVm h¡ & EH$ gm_mÝ` A{^{H«$`m aA + bB  C 

{Og_| BgH$s A{^{H«$`m H$m ©̀{d{Y _| H$moB© _Ü`dVu MaU Zht h¢, AWm©V² `h EH$ àmW{_H$ 

A{^{H«$`m h¡, doJ {Z`_ {X`m OmVm h¡ r = k[A]x[B]y Ohm± [A] Am¡a [B], A Am¡a B H$s 

gm§ÐVmAm| H$mo _mob à{V brQ>a _| {Zê${nV H$aVo h¢ & KmVm§H$ x Am¡a y àË òH$ A{^{H«$`m Ho$ 

{bE n[ad{V©V hmoVo h¢ {OÝh| à`moJ Ûmam {ZYm©[aV {H$`m OmVm h¡ &  k Ho$ _mZ CZ n[apñW{V`m| 

Ho$ gmW n[ad{V©V hmoVo h¢ Omo A{^{H«$`m doJ H$mo à^m{dV H$aVr h¢ O¡go Vmn, Xm~, n¥îR>r` 

joÌ\$b, Am{X & BZ KmVm§H$m| H$m A{^{H«$`m H$s Hw$b H$mo{Q> Ho$ ê$n _| OmZm OmVm h¡ & 

eyÝ` H$mo{Q> H$s A{^{H«$`m H$m doJ pñWa ahVm h¡ Am¡a `h A{^H$maH$m| H$s gm§ÐVm na {Z ©̂aVm 

go ñdV§Ì hmoVm h¡ & àW_ H$mo{Q> H$s A{^{H«$`m Ho$db EH$ A{^H$maH$ H$s gm§ÐVm na {Z ©̂a 

H$aVr h¡ & EH$ A{^{H«$`m {ÛVr` H$mo{Q> H$s H$hr OmVr h¡ O~ BgH$s Hw$b H$mo{Q> Xmo hmo & EH$ 

~ma `{X h_Zo A{^{H«$`m H$s H$mo{Q> {ZYm©[aV H$a br, Vmo h_ dmng OmH$a {H$gr ^r 

k hb H$a gH$Vo h¢ & 

(i) {ZåZ{b{IV doJ ì §̀OH$ dmbr A{^{H«$`m H$s Hw$b H$mo{Q> n[aH${bV H$s{OE : 1 

  doJ = k[A]1/2 [B]3/2 

(ii)  hmoVm h¡ ? 1 

(iii) ? 1 

(iv) (H$) EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$mo 50% nyU© hmoZo _| 77·78 {_ZQ> bJVo  

h¢ & Bg A{^{H«$`m Ho$ 30% nyU© hmoZo _| bJZo dmbo g_` H$m n[aH$bZ 
H$s{OE & (log 10 = 1,  log 7 = 0·8450) 2 

                                                            AWdm 

 (I) EH$ àW_ H$mo{Q> H$s A{^{H«$`m H$m doJ pñWam§H$ 1  10 3 à{V goH$ÊS> h¡ & 

Bg A{^{H«$`m _| A{^H$maH$ H$s _mÌm 5 g go KQ>H$a 3 g hmoZo _| {H$VZm 

g_` bJoJm ? (log 3 = 0·4771,  log 5 = 0·6990) 2
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SECTION C 

12. Read the passage given below and answer the questions that  

follow : 1+1+1+2=5 

 The rate law for a chemical reaction relates the reaction rate with the 
concentrations or partial pressures of the reactants. For a general 
reaction aA + bB  C with no intermediate steps in its reaction 
mechanism, meaning that it is an elementary reaction, the rate law is 
given by  r = k[A]x[B]y, where [A] and [B] express the concentrations of A 
and B in moles per litre. Exponents x and y vary for each reaction and 
are determined experimentally. The value of k varies with conditions that 
affect reaction rate, such as temperature, pressure, surface area, etc. The 
sum of these exponents is known as overall reaction order. A zero order 
reaction has a constant rate that is independent of the concentration of 
the reactants. A first order reaction depends on the concentration of only 
one reactant. A reaction is said to be second order when the overall order 
is two. Once we have determined the order of the reaction, we can go back 
and plug in one set of our initial values and solve for k.  

(i) Calculate the overall order of a reaction which has the following 
rate expression : 1 
 Rate = k[A]1/2 [B]3/2   

(ii) What is the effect of temperature on rate of reaction ? 1 

(iii) What is meant by rate of a reaction ? 1 

(iv) (a) A first order reaction takes 77·78 minutes for 50% 
completion. Calculate the time required for 30% completion 
of this reaction. (log 10 = 1,  log 7 = 0·8450) 2 

OR 

 (b) A first order reaction has a rate constant 1  10 3 per sec. 
How long will 5 g of this reactant take to reduce to 3 g ?  

  (log 3 = 0·4771;  log 5 = 0·6990)  2 


































































































