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gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

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

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

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

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

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

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

General Instructions : 

(i) All questions  are compulsory. 

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

1 mark each. 

(iii) Questions number 6 to 10 are short answer questions and carry 2 marks 

each. 

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

3 marks each. 

(v) Question number 23 is a value based question and carries 4 marks. 

(vi) Questions number 24 to 26 are long answer questions and carry 5 marks 

each. 

(vii) Use log tables, if necessary. Use of calculators is not allowed. 

1. (a) g{H«$`U D$Om© (Ea), Am¡a 

(b) A{^{H«$`m H$s {JãµO D$Om© (G)  

na CËàoaH$ H$s CnpñW{V H$m Š`m à^md n‹S>Vm h¡ ? 1 

What is the effect of adding a catalyst on  

(a) Activation energy (Ea), and 

(b) Gibbs energy (G) of a reaction ? 
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2. O~ R>mog H$mo Ðd _| n[a{jßV {H$`m OmVm h¡, Vmo {H$g àH$ma H$m H$mobm°BS> àmá hmoVm h¡ ? 

EH$ CXmhaU Xr{OE & 1 

What type of colloid is formed when a solid is dispersed in a liquid ? Give 

an example. 

3. {ZåZ{b{IV `m¡{JH$ H$m AmB©.`y.nr.E.gr. Zm_ {b{IE : 1 

  

Write the IUPAC name of the following compound : 

  

4. gm§Ð HNO3 Ûmam S8 H$m Am°ŠgrH$aU H$aZo na Omo gë\$a H$m `m¡{JH$ àmßV hmoVm h¡, CgH$m 

gyÌ {b{IE & 1 

Write the formula of the compound of sulphur which is obtained when 

conc. HNO3 oxidises S8. 

5.
   

Am¡a
    

_| go H$m¡Z-gm dmB{Z{bH$ h¡bmBS> H$m CXmhaU h¡ ?
 

1
 

Out of
     

and 
 

,  which is an example of vinylic halide ?
 

6. AmB©.`y.nr.E.gr. _mZH$m| H$m à`moJ H$aVo hþE {ZåZ{b{IV Ho$ {bE gyÌ {b{IE : 2 

(a) {Q´>g(EWoZ-1,2-S>mBEo_rZ)H«$mo{_`_(III) ŠbmoamBS> 

(b) nmoQ>¡{e`_ Q>oQ´>mhmBS´>m°ŠgmoqµOHo$Q>(II) 

Using IUPAC norms write the formulae for the following : 

(a) Tris(ethane-1,2-diamine)chromium(III) chloride 

(b) Potassium tetrahydroxozincate(II) 
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7. {ZåZ{b{IV H$s g§aMZmE± Amao{IV H$s{OE : 2 

(a) H2S2O8 

(b) ClF3 

Draw the structures of the following : 

(a) H2S2O8 

(b) ClF3 

8. Cg gob H$m Zm_ {b{IE {Ogo gm_mÝ`V: BÝdQ>©am| _| à`wº$ {H$`m OmVm h¡ & Bg gob Ho$ 

EoZmoS> VWm H¡$WmoS> na hmoZo dmbr A{^{H«$`mAm| H$mo {b{IE & 2 

Write the name of the cell which is generally used in inverters. Write the 

reactions taking place at the anode and the cathode of this cell. 

9. Eobw{_{Z`_ Ho$ 8·1 g _| {H$VZr EH$H$ H$mopîR>H$mE± hm|Jr `{X `h \$bH$-Ho$pÝÐV KZr` 
(E\$.gr.gr.) g§aMZm _| {H«$ñQ>brH¥$V hmoVm h¡ ? (Al H$m na_mUw Ðì`_mZ = 27 g mol1) 2 

Calculate the number of unit cells in 8·1 g of aluminium if it crystallizes 

in a face-centred cubic (f.c.c.) structure. (Atomic mass of Al = 27 g mol1) 

10. (a) {ZåZ{b{IV `m¡{JH$m| H$mo CZHo$ Aåb gm_Ï ©̀ Ho$ ~‹T>Vo hþE H«$_ _| ì`dpñWV  
H$s{OE : 

 p-H«$sgm°b,  p-ZmBQ´>moµ\$sZm°b,  µ\$sZm°b 

(b) {ZåZ{b{IV A{^{H«$`m H$s (Kw_mdXma Vra A§H$Z H$m Cn`moJ H$aVo hþE) {H«$`m{d{Y 
{b{IE :  

 CH2  CH2    

OH3
    CH3 – 



2
CH  + H2O 1+1=2 

AWdm 

ã`yQ>oZ-2-Am°b H$s {ZåZ{b{IV Ho$ gmW A{^{H«$`m go ~ZZo dmbo CËnmXm| H$s g§aMZmE± 

{b{IE : 1+1=2 

(a) CrO3 

(b) SOCl2 
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(a) Arrange the following compounds in the increasing order of their 

acid strength : 

 p-cresol,  p-nitrophenol,  phenol 

(b) Write the mechanism (using curved arrow notation) of the 

following reaction : 

  CH2  CH2    

OH3
  CH3 – 



2
CH  + H2O  

OR 

Write the structures of the products when Butan-2-ol reacts with the 

following : 

(a) CrO3 

(b) SOCl2 

11. (a) dmîn àmdñWm n[aîH$aU H$m {gÕm§V {b{IE & 

(b) {gëda Ho$ {ZîH$f©U _| VZw NaCN H$s ^y{_H$m H$mo {b{IE & 

(c) \o$Z ßbdZ {d{Y _| g§J«mhr H$s Š`m ^y{_H$m h¡ ? g§J«mhr H$m EH$ CXmhaU Xr{OE & 13=3 

(a) Write the principle of vapour phase refining. 

(b) Write the role of dilute NaCN in the extraction of silver. 

(c) What is the role of collectors in the froth floatation process ? Give 

an example of a collector. 

12. {ZåZ{b{IV A{^{H«$`mAm| _| A, B VWm C `m¡{JH$m| H$s g§aMZmE± {b{IE : 1
2

1
2=3 

  

Write the structures of compounds A, B and C in the following reactions : 
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13. (a) EH$ gob {Og_| {ZåZ{b{IV A{^{H«$`m hmoVr h¡ : 

 2 Fe3+ (aq) + 2 I
 (aq)   2 Fe2+ (aq) + I2 (s) 

 H$m 298 K Vmn na 

gob
E  = 0.236 V h¡ & gob A{^{H«$`m H$s _mZH$ {JãµO D$Om© 

n[aH${bV H$s{OE & ({X`m J`m h¡ : 1 F = 96,500 C mol1) 

(b) `{X EH$ YmpËdH$ Vma _| 0·5 Eopån`a H$s Ymam 2 K§Q>m| Ho$ {bE àdm{hV hmoVr h¡, Vmo 

Vma _| go {H$VZo BboŠQ´>m°Z àdm{hV hm|Jo ? ({X`m J`m h¡ : 1 F = 96,500 C mol1) 3  

(a) The cell in which the following reaction occurs : 

2 Fe3+ (aq) + 2 I
 (aq)   2 Fe2+ (aq) + I2 (s) 

 has 
cell

E  = 0·236 V at 298 K. Calculate the standard Gibbs energy 

of the cell reaction. (Given : 1 F = 96,500 C mol1) 

(b) How many electrons flow through a metallic wire if a current of  

0·5 A is passed for 2 hours ? (Given : 1 F = 96,500 C mol1) 

14. {ZåZ{b{IV Ho$ H$maU ~VmBE : 13=3 

(a) Eo{ZbrZ H$m Eogr{Q>brH$aU BgH$m g{H«$`U à^md H$_ H$aVm h¡ & 

(b) CH3NH2 ,  C6H5NH2  H$s VwbZm _| A{YH$ jmar` hmoVm h¡ & 

(c) `Ú{n NH2 g_yh o/p {ZX}eH$ hmoVm h¡, {\$a ^r Eo{ZbrZ ZmBQ´>moH$aU Ûmam `WoîQ> 

_mÌm _| m-ZmBQ´>moEo{ZbrZ XoVr h¡ & 

Give reasons for the following : 

(a) Acetylation of aniline reduces its activation effect. 

(b) CH3NH2 is more basic than C6H5NH2. 

(c) Although NH2 is o/p directing group, yet aniline on nitration 

gives a significant amount of m-nitroaniline. 
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15. {ZåZ{b{IV Ho$ H$maU ~VmBE : 13=3 

(a) bmb µ\$m°ñµ\$moag, ídoV µ\$m°ñµ\$moag H$s VwbZm _| H$_ A{^{H«$`merb hmoVm h¡ & 

(b) h¡bmoOZm| H$s BboŠQ´>m°Z bpãY EÝW¡pën`m± A{YH$V_ G$UmË_H$ hmoVr h¢ & 

(c) N2O5 , N2O3 H$s Anojm A{YH$ Aåbr` h¡ & 

Give reasons for the following : 

(a) Red phosphorus is less reactive than white phosphorus. 

(b) Electron gain enthalpies of halogens are largely negative. 

(c) N2O5 is more acidic than N2O3. 

16. {ZåZ{b{IV H$mo n[a^m{fV H$s{OE : 13=3 

(a) G$Um`Zr An_mO©H$ 

(b) g§H$sU© ñnoŠQ´>_ à{VO¡{dH$ 

(c) à{V-Aåb 

Define the following : 

(a) Anionic detergents 

(b) Narrow spectrum antibiotics 

(c) Antacids 

17. {ZåZ{b{IV ~hþbH$m| H$mo àmßV H$aZo Ho$ {bE à ẁº$ EH$bH$m| H$s g§aMZmE± {b{IE : 13=3 

(a) nm°{bdmB{Zb ŠbmoamBS> (PVC) 

(b) _ob¡_mBZ-\$m°_}pëS>hmBS>> ~hþbH$ 

(c) ã`yZm-N 

Write the structures of the monomers used for getting the following 

polymers : 

(a) Polyvinyl chloride (PVC) 

(b) Melamine-formaldehyde polymer 

(c) Buna-N 
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18. AmnH$mo {ZåZ{b{IV `m¡{JH$ {XE JE h¢ : 

2-~«mo_monoÝQ>oZ,  2-~«mo_mo-2-_o{Wbã`yQ>oZ,  1-~«mo_monoÝQ>oZ 

(a) SN2 A{^{H«$`m _| g~go A{YH$ A{^{H«$`merb `m¡{JH$ H$m Zm_ {b{IE & 

(b) Y«wdU KyU©H$ `m¡{JH$ H$m Zm_ {b{IE & 

(c) -{dbmonZ A{^{H«$`m _| g~go A{YH$ A{^{H«$`merb `m¡{JH$ H$m Zm_ {b{IE & 13=3 

The following compounds are given to you : 

2-Bromopentane,  2-Bromo-2-methylbutane,  1-Bromopentane 

(a) Write the compound which is most reactive towards SN2 reaction. 

(b) Write the compound which is optically active. 

(c) Write the compound which is most reactive towards -elimination 

reaction. 

19. 25% {d`moOZ Ho$ {bE EH$ àW_ H$mo{Q> H$s A{^{H«$`m 20 {_ZQ> boVr h¡ & A{^{H«$`m H$mo 
75% nyam H$aZo _| Omo g_` bJoJm, CgH$s JUZm H$s{OE &  3 

 ({X`m J`m h¡ : log 2 = 0·3010,  log 3 = 0·4771,  log 4 = 0·6021)  

A first order reaction takes 20 minutes for 25% decomposition. Calculate 

the time when 75% of the reaction will be completed. 

(Given : log 2 = 0·3010,  log 3 = 0·4771,  log 4 = 0·6021) 

20. {ZåZ{b{IV _| go àË`oH$ Ho$ ~rM EH$-EH$ A§Va {b{IE : 13=3 

(a) ~hþAmpÊdH$ H$mobm°BS> Am¡a ghMmar H$mobm°BS> 

(b) ñH§$XZ Am¡a noßQ>Z (noßQ>mBµOoeZ) 

(c) g_m§Jr CËàoaU Am¡a {df_m§Jr CËàoaU 

AWdm 

(a) XÿY H$s n[a{jßV àmdñWm Am¡a n[ajonU _mÜ`_ {b{IE & 

(b) ^m¡{VH$ A{YemofU Am¡a amgm`{ZH$ A{YemofU Ho$ ~rM EH$ g_mZVm {b{IE & 

(c) FeCl3 go Fe(OH)3 gm°b H$mo ~ZmZo dmbr amgm`{ZH$ {d{Y H$m Zm_ {b{IE & 13=3 
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Write one difference in each of the following : 

(a) Multimolecular colloid and Associated colloid 

(b) Coagulation and Peptization 

(c) Homogeneous catalysis and Heterogeneous catalysis 

OR 

(a) Write the dispersed phase and dispersion medium of milk. 

(b) Write one similarity between physisorption and chemisorption. 

(c) Write the chemical method by which Fe(OH)3 sol is prepared from 

FeCl3. 

21. (a) g§H$a [Co(NH3)5 (SCN)]2+ {H$g àH$ma H$s g_md`dVm {XImVm h¡ ? 

(b) [NiCl4]2 AZwMw§~H$s` h¡ O~{H$ [Ni(CN)4]2  à{VMw§~H$s` h¡ & Š`m| ?  

 (Ni H$m na_mUw H«$_m§H$ = 28)  

(c) {ZåZ àMH«$U MVwî\$bH$s` g§Hw$b Š`m| {dabo hr XoIo OmVo h¢ ? 13=3 

(a) What type of isomerism is shown by the complex  

[Co(NH3)5 (SCN)]2+ ? 

(b) Why is [NiCl4]2 paramagnetic while [Ni(CN)4]2 is diamagnetic ? 

(Atomic number of Ni = 28) 

(c) Why are low spin tetrahedral complexes rarely observed ? 

22. (a) A§VamAmpÊdH$ ~bm| H$s àH¥${V Ho$ AmYma na {ZåZ{b{IV R>mogm| H$mo dJuH¥$V  
H$s{OE : 

 ~oÝµOrZ, {gëda 

(b) AgCl \«|$Ho$b Xmof {XImVm h¡ O~{H$ NaCl Zht & H$maU ~VmBE & 

(c) Ge H$mo Al Ho$ gmW S>mo{nV H$aZo na {H$g Vah H$m AY©MmbH$ ~ZVm h¡ ? 3 

(a) Based on the nature of intermolecular forces, classify the following 

solids : 

 Benzene, Silver 

(b) AgCl shows Frenkel defect while NaCl does not. Give reason. 

(c) What type of semiconductor is formed when Ge is doped with Al ? 
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23. Q>r.dr. _| EH$ àmoJ«m_ _| ~«oS> VWm Xÿgao ~oH$ar CËnmXm| _| nmoQ>¡{e`_ ~«mo_oQ> Am¡a nmoQ>¡{e`_ 

Am`moS>oQ> O¡go H¡$ÝgaOZ (H¢$gaH$mar) agm`Zm| H$s CnpñW{V XoIZo Ho$ ~mX, ê$nmbr, ~mahdt 

H$jm H$s N>mÌm, Zo Xÿgam| H$mo ImÚ-nXmWm] _| BZ H¡$ÝgaOZ go hmoZo dmbo hm{ZH$a à^mdm| Ho$ 

~mao _| OmJ¥V H$aZo H$m {ZíM` {H$`m & dh ñHy$b àYmZmMm`© go {_br Am¡a CZgo AmJ«h 

{H$`m {H$ do H¡$ÝQ>rZ R>oHo$Xma H$mo AmXoe X| {H$ dh {dÚm{W©`m| H$mo g¡ÝS>{dM, {nÁOm, ~J©a 

Am¡a Xÿgao ~oH$ar CËnmX Z ~oM| & àYmZmMm`© Zo VËH$mb µH$X_ CR>mVo hþE H¡$ÝQ>rZ R>oHo$Xma H$mo 

~oH$ar CËnmXm| H$s OJh Hw$N> àmoQ>rZ Ed§ {dQ>m{_Z go ^anya ImÚ-nXmW© O¡go \$b, gbmX, 

A§Hw$[aV nXmW© aIZo H$m AmXoe {X`m & Bg {ZU©` H$m g^r _mVm-{nVm VWm {dÚm{W©`m| Zo 

ñdmJV {H$`m &  

 Cn`w©º$ n[aÀN>oX H$mo n‹T>Zo Ho$ ~mX, {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 4 

(a) ê$nmbr Ûmam {H$Z _yë`m| (H$_-go-H$_ Xmo) H$mo Xem©`m J`m h¡ ? 

(b) Am_Vm¡a go ~«oS> _| H$m~m}hmBS´>oQ²>g H$m H$m¡Z-gm nm°{bg¡Ho$amBS> KQ>H$ CnpñWV hmoVm h¡ ? 

(c) àmoQ>rZm| H$s {ÛVr`H$ g§aMZm Ho$ Xmo àH$ma {b{IE & 

(d) Ob {dbo` {dQ>m{_Zm| Ho$ Xmo CXmhaU Xr{OE & 

After watching a programme on TV about the presence of carcinogens 

(cancer causing agents) Potassium bromate and Potassium iodate in 

bread and other bakery products, Rupali a Class XII student decided to 

make others aware about the adverse effects of these carcinogens in 

foods. She consulted the school principal and requested him to instruct 

the canteen contractor to stop selling sandwiches, pizzas, burgers and 

other bakery products to the students. The principal took an immediate 

action and instructed the canteen contractor to replace the bakery 

products with some protein and vitamin rich food like fruits, salads, 

sprouts, etc. The decision was welcomed by the parents and the students. 

After reading the above passage, answer the following questions : 

(a) What are the values (at least two) displayed by Rupali ? 

(b) Which polysaccharide component of carbohydrates is commonly 

present in bread ? 

(c) Write the two types of secondary structures of proteins. 

(d) Give two examples of water soluble vitamins. 
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24. (a) gyH«$mog Ho$ 10% (Ðì`_mZ _|) Obr` {db`Z H$m {h_m§H$ 269·15 K h¡ & `{X ewÕ 

Ob H$m {h_m§H$ 273·15 K h¡, Vmo ½byH$mog Ho$ 10% Obr` {db`Z Ho$ {h_m§H$ H$s 

JUZm H$s{OE & 

 {X`m J`m h¡ : 

 (gyH«$mog H$m _moba Ðì`_mZ = 342 g mol1) 

 (½byH$mog H$m _moba Ðì`_mZ = 180 g mol1) 

(b) {ZåZ{b{IV nXm| H$mo n[a^m{fV H$s{OE :  

(i) _mobbVm (m) 

(ii) Agm_mÝ` _moba Ðì`_mZ 3+2=5 

AWdm 

(a) 30 g `y[a`m (M = 60 g mol1) H$mo 846 g Ob _| Kmobm OmVm h¡ & `{X 298 K 

na ewÕ Ob H$m dmîn Xm~ 23·8 mm Hg h¡, Vmo Bg {db`Z Ho$ {bE Ob Ho$ 

dmîn Xm~ H$m n[aH$bZ H$s{OE & 

(b) AmXe© {db`Z Am¡a AZmXe© {db`Z Ho$ ~rM Xmo A§Va {b{IE & 3+2=5 

(a) A 10% solution (by mass) of sucrose in water has a freezing point of 

269·15 K. Calculate the freezing point of 10% glucose in water if 

the freezing point of pure water is 273·15 K. 

Given : 

 (Molar mass of sucrose = 342 g mol1) 

 (Molar mass of glucose = 180 g mol1) 

(b) Define the following terms : 

(i) Molality (m) 

(ii) Abnormal molar mass 

OR 
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(a) 30 g of urea (M = 60 g mol1) is dissolved in 846 g of water. 

Calculate the vapour pressure of water for this solution if vapour 

pressure of pure water at 298 K is 23·8 mm Hg. 

(b) Write two differences between ideal solutions and non-ideal 

solutions. 

25. (a) >{ZåZ{b{IV A{^{H«$`mAm| Ho$ CËnmXm| H$mo {b{IE : 

 

(b) {ZåZ{b{IV `m¡{JH$ `wJbm| _| {d^oX H$aZo Ho$ {bE gab amgm`{ZH$ narjU Xr{OE : 

(i) ã`yQ>oZ¡b Am¡a ã`yQ>oZ-2-Am°Z 

(ii) ~oÝµOmoBH$ Aåb Am¡a µ\$sZm°b 3+2=5 

AWdm 

(a) {ZåZ{b{IV _| hmoZo dmbr A{^{H«$`mAm| H$mo {b{IE : 

(i) B©Q>mS>© A{^{H«$`m 

(ii) ñQ>r\o$Z AnM`Z 

(b) {ZåZ{b{IV H$mo Amn A{YH$V_ Xmo MaUm| _| {H$g àH$ma ê$nm§V[aV H$a|Jo : 

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

(ii) EogrQ>mo\$sZmoZ go ~oÝµOmoBH$ Aåb 

(iii) EWoZm°BH$ Aåb go 2-hmBS´>m°ŠgrEWoZm°BH$ Aåb 2+3=5 
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(a) Write the product(s) in the following reactions : 

 

(b) Give simple chemical tests to distinguish between the following 

pairs of compounds : 

(i) Butanal and Butan-2-one 

(ii) Benzoic acid and Phenol 

OR 

(a) Write the reactions involved in the following : 

(i) Etard reaction 

(ii) Stephen reduction 

 

(b) How will you convert the following in not more than two steps : 

(i) Benzoic acid to Benzaldehyde 

(ii) Acetophenone to Benzoic acid 

(iii) Ethanoic acid to 2-Hydroxyethanoic acid 
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26. (a) {ZåZ{b{IV Ho$ H$maU Xr{OE : 

(i) g§H«$_U YmVwE± n[adV©Zr` Am°ŠgrH$aU AdñWmE± Xem©Vr h¢ & 

(ii) Zn, Cd Am¡a Hg Z_© (_¥Xþ) YmVwE± h¢ & 

(iii) Mn3+/Mn2+ `w½_ Ho$ {bE E H$m _mZ Cr3+/Cr2+ H$s VwbZm _| ~hþV 
A{YH$ YZmË_H$ (+ 1·57 V) hmoVm h¡ & 

(b) b¡ÝWoZm°`S> Am¡a EopŠQ>Zm°`S> VÎdm| Ho$ agm`Z Ho$ ~rM EH$ g_mZVm Am¡a EH$ A§Va  
{b{IE & 3+2=5 

AWdm 

(a) {ZåZ{b{IV 3d loUr Ho$ g§H«$_U YmVwAm| Ho$ Am`Z h¢ : 

  Ti4+,  V2+,  Mn3+,  Cr3+ 

 (na_mUw H«$_m§H$ : Ti = 22, V= 23, Mn = 25, Cr = 24) 

 {ZåZ{b{IV Ho$ CÎma Xr{OE : 

(i) H$m¡Z-gm Am`Z Obr` {db`Z _| g~go A{YH$ ñWm`r h¡ Am¡a Š`m| ? 

(ii) H$m¡Z-gm Am`Z à~b Am°ŠgrH$maH$ h¡ Am¡a Š`m| ? 

(iii) H$m¡Z-gm Am`Z a§JhrZ h¡ Am¡a Š`m| ? 

(b) {ZåZ{b{IV g_rH$aUm| H$mo nyam H$s{OE : 

(i) 2 
4

MnO  + 16 H+ + 5 S2   

(ii) KMnO4   
D$î_m

 3+2=5 

(a) Account for the following :  

(i) Transition metals show variable oxidation states. 

(ii) Zn, Cd and Hg are soft metals. 

(iii) E value for the Mn3+/Mn2+ couple is highly  

 positive (+ 1·57 V) as compared to Cr3+/Cr2+. 

(b) Write one similarity and one difference between the chemistry of 

lanthanoid and actinoid elements. 

 OR 
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(a) Following are the transition metal ions of 3d series : 

  Ti4+,  V2+,  Mn3+,  Cr3+ 

 (Atomic numbers : Ti = 22, V = 23, Mn = 25, Cr = 24) 

 Answer the following : 

(i) Which ion is most stable in an aqueous solution and why ? 

(ii) Which ion is a strong oxidising agent and why ? 

(iii) Which ion is colourless and why ? 

(b) Complete the following equations : 

(i) 2 
4

MnO  + 16 H+ + 5 S2   

(ii) KMnO4   
heat
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Q.No Value points  Marks  

1. a. Decreases  
b. No change  

½   
½ 

2. Sol : example- paints,  cell fluids (any one) ½ + ½  

                  
3. 

   3-phenyl-prop-2-en-1-ol 1 

4. H2SO4 1 

 
 
 
5.  

1 

6. (i) [Cr(en)3]Cl3 
(ii) K2[Zn(OH)4] 

1 
1 

 
 
7. 

 
(a) 

 
 
(b) 

 

 
 
 
1 
 
 
 
 
 
 
 
 
1 

8. Lead storage battery 
Anode : Pb(s)+SO4 

2-
   (aq)  PbSO4(s)  +  2e- 

Cathode : PbO2+SO4
2-

(aq)+ 4H+ +2e-   PbSO4(s)  +  2 H20(l) 

1 
½  
½ 

9. n= given mass / molar mass  
         = 8.1 / 27 mol 

Number of atoms= 
8.1

27
 x 6.022x10

23
 

 Number of atoms in one unit cell= 4 (fcc) 

Number of unit cells = [
8.1

27
 x 6.022x10

23
] / 4  

                                  = 4.5 x10
22

 

½  
½  
 
 
½  
½   



Or  
27g of Al contains= 6.022x10

23
 atoms  

8.1g of Al contains =( 6.022x10
23 

 / 27) x 8.1 
No of unit cells = total no of atoms /4 

                         =[
8.1

27
 x 6.022x10

23
] / 4 

                         =4.5 x10
22 

 

 
½  
½  
 
½  
½  
 

10.  a. p-cresol < Phenol < p-nitrophenol 

b.  

1 
 
1 
 
 
 

 OR  

10   

a.  
 

b.  

 

 
1 
 
 
 
 
 
1 

 
11. 

(a)Metal is converted into volatile compound which on strong heating is 
decomposed to give pure metal. 
(b)It acts as a  leaching agent /  forms soluble complex with Ag  
(c)Enhances non-wettability of mineral particles. For e.g.-Pine oil, Fatty acids, 
xanthates (Any one). 

1 
 
1 
 
½ + ½  

 
 
12. 

(a) (A) CH3CONH2 
(B) CH3NH2 
(C) CH3NC  

       (b)  (A)  

              (B)  
 
              (C) 

                           
 

½  
½  
½  
 
 
½  
 
 
½     
 
 
½  



 
 
13. 

 
  (a)   ∆G0 = -nFE0

cell 
               n= 2 
     ∆G0= - 2 x 96500 C /mol x 0.236 V 
           = - 45548 J/mol 
           = -45.548 kJ/mol 
 
(b)   Q= I t  = 0.5 x 2 x 60 x 60 
                  = 3600 C 
      96500 C  = 6.023 x 1023 electrons 
      3600 C = 2.25 x 1022 electrons 

 
½ 
 
½  
 
½  
 
½ 
 
 
1 

 
 
 
14. 

(i) Due to the resonance, the electron pair of nitrogen atom gets 
delocalised towards carbonyl group / resonating structures.  
(ii)Because of +I effect in methylamine electron density at nitrogen 
increases whereas in aniline resonance takes place and electron density 
on nitrogen decreases / resonating structures. 
(iii)Due to protonation of aniline / formation of anilinium ion  

 
1 
 
1 
1 

 
 
15 

(a) Red phosphorous being polymeric is less reactive than white 
phosphorous which has discrete tetrahedral structure. 

(b) They readily accept an electron to attain noble gas configuration. 
(c) Because of higher oxidation state(+5) of nitrogen in N2O5 

1 
 
1 
1 

 
 
16 

(a) Anionic detergents are sodium salts of sulphonated long chain 
alcohols or hydrocarbons / alkylbenzene sulphonate or detergents 
whose anionic part is involved in cleansing action. 

(b) Narrow spectrum antibiotics- which are effective against either gram 
positive or gram negative bacteria.  

(c) Chemical compounds which are used for the treatment of excess acid 
produced in the stomach. 

 
1 
 
1 
 
1 

 
 
17 

(a) CH2 =CHCl 
(b)  

 and HCHO   
(c)CH2=CH-CH=CH2  ,   CH2=CHCN 

1 
 
 
1 
 
 
1 

18. (i) 1- Bromopentane 
(ii) 2-Bromopentane 
(iii) 2-Bromo-2-methylbutane  

1 
1 
1 



 
 
 
19. 

𝑡 =
2.303

𝑘
log

[𝐴]𝑜

[𝐴]
 

 

 

                                                 20 min =
2.303

𝑘
 𝑙𝑜𝑔

100

75
       - (i) 

 

                                                   𝑡 =
2.303

𝑘
log

100

25
 

    -(ii) 

 
                                       Divide (i) equation by (ii) 
 

                                               
20

𝑡
=

2.303

𝑘
 𝑙𝑜𝑔

100

75
       

  

                                                          
2.303

𝑘
log

100

25
 

     

                                                    = log 4/3 
                                                         log 4 
                                                    20/ t  = 0.1250/ 0.6021 
                                               t= 96.3 min 

(or any other correct procedure ) 

½ 
 
 
 
½ 
 
 
½ 
 
 
 
½  
 
 
 
 
 
 
1 

 
 
 
20 

 
(a) 

Multimolecular colloid  Associated colloid  

(a) Aggregation of large 
number of small atoms or 
molecules. 

(a) Aggregation of large 
number of  ions in 
concentrated solutions. 

 
(b) 

Coagulation  Peptization 

(a) Settling down  of colloidal 
particles. 

(a) Conversion of precipitate 
into colloidal sol by 
adding small amount of 
electrolyte. 

 
(c) 

Homogenous catalysis  Heterogeneous catalysis  

(a) Reactants and catalyst 
are in same phase. 

(a) Reactants and catalyst 
are in different phases. 

 

 
 
 
1 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
1 
 
 

  OR  

20  (a) Dispersed phase-liquid , Dispersion medium – liquid 
(b) Both are surface phenomenon /  both increase with increase in 

surface area (or any other correct similarity) 
(c) Hydrolysis /  FeCl3+3H2O-----hydrolysis - Fe(OH)3(sol)+3HCl 

1 
 
1 
1 



21. (a) Linkage isomerism   
(b) In [NiCl4]2- ,due to the presence of Cl- , a  weak field ligand  no 

pairing occurs whereas in  [Ni(CN)4]2- ,  CN- is a strong field 
ligand and pairing takes place / diagrammatic representation  

(c) Because of very low CFSE which is not able to pair up the 
electrons. 

1 
 
1 
 
 
 
1 

22. 
(a) Benzene - molecular solid  

Silver       -  metallic solid 

(b) Size of Ag+ ion is smaller than  Na+ ion  
(c) p- type  

½ 
 
½ 
1 
1 

 
23. 

(i) Concerned , caring, socially alert, leadership  ( or any other 2 values) 
(ii) Starch 
(iii) α -Helix and β-pleated sheets  
(iv) Vitamin B / B1 / B2/ B6 / C (any two ) 

½ + ½  
1 
½ + ½  
½ + ½  

 
 
 
24 
 
 
 
 
 
 
 
 

a)  ΔTf = Kf m 
 Here ,  m = w2x 1000/ M2XM1 
273.15-269.15 = Kf x 10 x1000/ 342 x90 
Kf = 12.3 K kg/mol 
ΔTf = Kf m 
   =   12.3  x 10 x1000/ 180x90 
= 7.6 K 
Tf = 273.15 – 7.6 = 265.55 K                              (or any other correct method)  

b)  (i) Number of moles of solute dissolved in per kilo gram of the solvent. 

(ii) Abnormal molar mass: If the molar mass calculated by using any of the 

colligative properties to be different than theoretically expected molar mass. 

½  
 
1 
½  
 
 
 
1 
 
1 
1 

 OR  



24 (a) (𝑃𝐴
0 − 𝑃𝐴)/𝑃𝐴

0 = (𝑤𝐵 × 𝑀𝐴)/(𝑀𝐵 × 𝑤𝐴) 

23.8 − 𝑃𝐴
23.8

=  30 × 18  /60  × 846 

 

23.8 − 𝑃𝐴 = 23.8 × [ 30 × 18  /60  × 846] 

 

 

23.8 − 𝑃𝐴 = 0.2532 

𝑃𝐴 = 23.55 𝑚𝑚 𝐻𝑔 

(b) 

 

Ideal solution  Non ideal solution  

(a) It obeys Raoult’s law over 

the entire range of 

concentration. 

(b) ∆𝑚𝑖𝑥
 𝐻 = 0 

(c) ∆𝑚𝑖𝑥 𝑉 = 0 

(a) Does not obey Raoult’s law 

over the entire range of 

concentration. 

(b) ∆𝑚𝑖𝑥 𝐻 is not equal to 

0. 

(c) ∆𝑚𝑖𝑥 𝑉  is not equal to 

0. 
 (any two correct difference) 

½ 
 
1 
 
 
½ 
 
 
 
1 
 
 
 
 
 
 
1 +1  
 
 
 
 
 
 

25 a. 

 (i)  

    (ii)   
    (iii) CH3-CH=CH-CHO 
b. (i) Tollen’s reagent test: Add ammoniacal solution of silver nitrate (Tollen’s 
Reagent) in both the solutions. Butanal gives silver mirror whereas Butan-2-
one does not.  
 (ii) Add neutral FeCl3 in both the solutions, phenol forms violet colour but 
benzoic acid does not. 

(or any other correct test) 

 
 
1 
 
 
 
 
1 
 
1 
 
1 
 
 
1 

 OR 

 

 

 

 

 

 



25 (a) (i)Étard reaction  
 

 
or 

 

                 
      (ii)Stephen reaction  

 
                                                           Or  

                          
 

(b)  (i) 

 
              (ii) 

 
 
 

(c) CH3 COOH
𝐶𝑙2 /𝑃
     CH2 COOH 

𝐾𝑂𝐻(𝐴𝑞)
         CH2 COOH 

                            |                                 |                   
                                          Cl                               OH 

(or any other correct method) 

 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
1 
 
 
 
 
 
 
 
1 

26  a. (i) Availability of partially filled d-orbitals / comparable energies of ns and 
(n-1) d orbitals  

1 
 



    (ii) Completely filled d-orbitals / absence of unpaired d electrons cause 
weak metallic bonding 

   (iii) Because Mn
2+ 

has  d
5
 as a stable configuration whereas Cr

3+
 is 

more stable due to stable t
3
2g  

b) Similarity-both are stable in +3 oxidation state/ both show 

contraction/ irregular electronic configuration (or any other suitable 

similarity) 

Difference- actinoids are radioactive and lanthanoids are not / actinoids 

show wide range of oxidation states but lanthanoids don’t (or any other 

correct difference) 
 

1 
 
1 
 
 
1 
 
 
1 
  

 OR  

26 a. (i) Cr3+  , half filled t32g 
(ii) Mn3+ ,  due to stable  d5 configuration in Mn2+ 

(iii) Ti4+ , No unpaired electrons 
b. (i) 2MnO4

- + 16H+ +5S2-
 5S + 2Mn2+ + 8H2O 

(ii) 2KMnO4 K2MnO4 + MnO2 + O2 

½ + ½ 
½ + ½ 
½ + ½ 
1 
1    
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