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www.studentbro.inwww.studentbro.inwww.studentbro.in



56/3 2 

 

gm_mÝ` {ZX}e : 

(i) g^r àíZ A{Zdm`© h¢ & 

(ii) àíZ-g§»`m 1 go 8 VH$ A{V bKw-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 1 A§H$ h¡ & 

(iii) àíZ-g§»`m 9 go 18 VH$ bKw-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 2 A§H$ h¡§ & 

(iv) àíZ-g§»`m 19 go 27 VH$ ^r bKw-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 3 A§H$ h¢ & 

(v) àíZ-g§»`m 28 go 30 VH$ XrK©-CÎmar` àíZ h¢ & àË`oH$ àíZ Ho$ {bE 5 A§H$ h¢ &  

(vi) Amdí`H$VmZwgma bm°J Q>o~bm| H$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  8  are  very  short-answer  questions  and  carry 

1 mark each. 

(iii) Questions number 9 to 18 are short-answer questions and carry 2 marks 

each. 

(iv) Questions  number  19 to 27  are  also  short-answer  questions and carry 

3 marks each. 

(v) Questions number 28 to 30 are long-answer questions and carry 5 marks 

each. 

(vi) Use Log Tables, if necessary. Use of calculators is not allowed. 

1. XÿY _| n[a{já àmdñWm Am¡a n[ajonU _mÜ`_ Š`m h¢ ? 1 
What are the dispersed phase and dispersion medium in milk ? 

2. H$m°na YmVw Ho$ emoYZ Ho$ {bE à ẁº$ {d{Y H$m Zm_ {b{IE & 1 

Name the method used for refining of copper metal. 

3. NH3 byBg jmaH$ Ho$ ê$n _| Š`m| ì`dhma H$aVm h¡ ? 1 
Why does NH3 act as a Lewis base ? 

4. àmW{_H$ Eoamo_¡{Q>H$ Eo_rZm| Ho$ S>mBEµOmo{Z`_ bdUm| _| n[adV©Z H$mo {H$g Zm_ go OmZm OmVm 

h¡ ? 1 
The conversion of primary aromatic amines into diazonium salts is 

known as ___________ . 
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5. {ZåZ _| go H$m¡Z-gm VÝVw ê$n aIVm h¡ ? 1 

  ZmBbm°Z, {ZAmoàrZ, PVC 

Which of the following is a fibre ?  

 Nylon,  Neoprene,  PVC 

6. b¡ŠQ>moµO Ho$ Ob-AnKQ>Z Ho$ CËnmX {b{IE &  1 

Write the products of hydrolysis of lactose. 

7. {ZåZ Omo‹S>o _| {H$aob AUw H$mo nhMm{ZE : 1 

  

Identify the chiral molecule in the following pair : 

  

8. 2-hmBS´>m°Šgr ~¡ÝµOmoBH$ Aåb H$s g§aMZm {b{IE & 1 

Write the structure of 2-hydroxybenzoic acid. 

9. {ZåZ g_rH$aUm| H$mo nyam H$s{OE : 2 

(i) C + gmÝÐ H2SO4   

(ii) XeF2 + H2O   

Complete the following equations : 

(i) C + conc. H2SO4   

(ii) XeF2 + H2O   

10. {ZåZ H$s g§aMZmE± ~ZmBE : 2 

(i) XeO3 

(ii) H2SO4 

Draw the structures of the following : 

(i) XeO3 

(ii) H2SO4 
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11. {ZåZ ~hþbH$m| H$mo àmá H$aZo Ho$ {bE à ẁº$ EH$bH$m| Ho$ Zm_ {b{IE : 2 

(i) Q>¡µâbm°Z 

(ii) ~yZm-N 

Write the name of monomers used for getting the following polymers : 

(i) Teflon 

(ii) Buna-N 

12. KZËd 2.8 g cm–3 H$m EH$ VÎd \$bH$ Ho$pÝÐV KZmH$ma (f.c.c.) àH$ma H$m _mÌH$ gob 

~ZmVm h¡ {OgHo$ {H$Zmao H$s bå~mB© 4  10–8 cm h¡ & Bg VÎd H$m _moba Ðì`_mZ 

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

 ({X`m J`m h¡ :  NA = 6.022  1023 _mob–1) 

An element with density 2.8 g cm–3 forms a f.c.c. unit cell with edge 

length 4 10–8 cm. Calculate the molar mass of the element.  

 (Given :  NA = 6.022  1023 mol–1) 

13. (i) O~ Mwå~H$s` AmKyU© Ag_mZ g§»`mAm| _| g_mÝVa Am¡a Ag_mÝVa {XemAm| _| 
g§ao{IV hmoVo h¢ Vmo {H$g àH$ma H$m Mwå~H$Ëd XoIm OmVm h¡, {b{IE & 

(ii) H$m¡Z-gm agg_rH$aU{_Vr` Xmof hmoZo na {H«$ñQ>b H$m KZËd H$_ hmo OmVm h¡ ? 2 

(i) Write the type of magnetism observed when the magnetic 

moments are aligned in parallel and anti-parallel directions in 

unequal numbers. 

(ii) Which stoichiometric defect decreases the density of the crystal ? 

14. {ZåZ nXm| H$s n[a^mfmE± Xr{OE : 2 

(i) _moba MmbH$Vm  

(ii) {ÛVr`H$ ~¡Q>[a`m± 

Define the following terms : 

(i) Molar conductivity  

(ii) Secondary batteries 

www.studentbro.inwww.studentbro.inwww.studentbro.in



56/3 5 P.T.O. 

15. {ZåZ A{^{H«$`m H$s {H«$`m{d{Y {b{IE : 2 

  CH3CH2OH   
HBr

  CH3CH2Br + H2O  

Write the mechanism of the following reaction : 

 CH3CH2OH   
HBr

  CH3CH2Br + H2O 

16. EH$ amgm`{ZH$ A{^{H«$`m, R  P Ho$ {bE, g_` (t) Ho$ à{V gmÝÐVm (R) _| n[adV©Z H$mo 
Bg J«m\$ _| {XIm`m J`m h¡ &  2 

  

(i) Bg A{^{H«$`m H$s H$mo{Q> (order) gwPmBE & 

(ii) dH«$ H$s àdUVm (T>bmZ) Š`m hmoJr ? 

 
For a chemical reaction R  P, the variation in the concentration (R) vs. 

time (t) plot is given as  

  

(i) Predict the order of the reaction. 

(ii) What is the slope of the curve ? 

 

17. \o$Z ßbdZ àH«$_ H$m AmYma_yb {gÕm§V {b{IE & Bg àH«$_ _| g§Mm`H$m| H$m Š`m H$m`© hmoVm 
h¡ ? 2 

Write the principle behind the froth floatation process. What is the role of 

collectors in this process ? 
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18. {ZåZ A{^{H«$`mAm| go gå~pÝYV g_rH$aU {b{IE : 2 

(i) amB_a – Q>r_Z A{^{H«$`m 
(ii) {d{b`_gZ g§íbofU (synthesis) 
Write the equations involved in the following reactions : 

(i) Reimer – Tiemann reaction 

(ii) Williamson synthesis 

19. (i) g§H$a [Cr(NH3)4 Cl2]Cl H$m IUPAC Zm_ {b{IE & 

(ii) g§H$a [Co(en)3]3+ {H$g àH$ma H$s g_md`dVm {XImVm h¡ ?  

 (en = B©WoZ-1,2-S>mBEo_rZ)  

(iii) [NiCl4]2– Š`m| AZwMwå~H$s` hmoVm h¡ O~{H$ [Ni(CO)4] à{VMwå~H$s` hmoVm h¡ ? 

(na_mUw H«$_m§H$$ : Cr = 24,  Co = 27,  Ni = 28) 3 

(i) Write the IUPAC name of the complex [Cr(NH3)4 Cl2]Cl. 

(ii) What type of isomerism is exhibited by the complex [Co(en)3]3+ ? 

  (en = ethane-1,2-diamine) 

(iii) Why is [NiCl4]2– paramagnetic but [Ni(CO)4] is diamagnetic ?  

 (At. nos. : Cr = 24,  Co = 27,  Ni = 28)  

 

20. (a) {ZåZ _| go àË`oH$ A{^{H«$`m Ho$ à_wI EH$h¡bmoOZr CËnmXm| H$s g§aMZmE± ~ZmBE :  

 

(b) {ZåZ `w½_m| _| go H$m¡Z-gm h¡bmoOZr `m¡{JH$ SN2 A{^{H«$`m _| A{YH$ Vrd«Vm go 
A{^{H«$`m H$aoJm :  

(i) CH3Br  AWdm  CH3I 

(ii) (CH3)3 C – Cl  AWdm  CH3 – Cl 3 
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(a) Draw the structures of major monohalo products in each of the 

following reactions : 

 

(b) Which halogen compound in each of the following pairs will react 

faster in SN2 reaction : 

(i) CH3Br  or  CH3I 

(ii) (CH3)3 C – Cl  or  CH3 – Cl 

21. {ZåZ{b{IV Ho$ H$maU {b{IE : 3 

(i) V¥Vr`H$ Eo_rZm| (R3N) H$s VwbZm _| àmW{_H$ Eo_rZm| (R-NH2) Ho$ ŠdWZm§H$ CƒVa 

hmoVo h¢ & 

(ii) Eo{ZbrZ \«$sS>ob – H«$mµâQ>²g A{^{H«$`m Zht XoVr & 

(iii) Obr` {db`Z _| (CH3)3N H$s VwbZm _| (CH3)2NH A{YH$ jmar` hmoVr h¡ &   

AWdm 

 {ZåZ A{^{H«$`mAm| _| A, B Am¡a C H$s g§aMZmE± Xr{OE : 3 

(i) C6H5NO2   
 HClSn

  A  
K273

HClNaNO2
 


  B   

OH2
  C 

(ii) CH3CN   


H/OH2

  A  

 
3NH

  B   
 KOHBr2

  C  

Account for the following : 

(i) Primary amines (R-NH2) have higher boiling point than tertiary 

amines (R3N). 

(ii) Aniline does not undergo Friedel – Crafts reaction. 

(iii) (CH3)2NH is more basic than (CH3)3N in an aqueous solution. 

OR 
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Give the structures of A, B and C in the following reactions : 

(i) C6H5NO2   
 HClSn

  A  
K273

HClNaNO2
 


  B   

OH2
  C 

(ii) CH3CN   


H/OH2

  A  

 
3NH

  B   
 KOHBr2

  C 

22. {díd ñdmñÏ` {Xdg Ho$ Adga na, S>m°. gVnmb Zo nmg Ho$ Jm±d _| ahZo dmbo YZhrZ 

{H$gmZm| Ho$ {bE EH$ ‘ñdmñÏ` H¡$ån’ bJm`m & Om±M Ho$ ~mX, Cgo `h XoI H$a YŠH$m bJm 

{H$ ~ma-~ma H$sQ>ZmeH$m| Ho$ gånH©$ _| AmZo Ho$ H$maU {H$gmZm| _| go A{YH$m| H$mo H¡$Ýga H$m 

amoJ hmo J`m Wm & CZ_| go ~hþVm| H$mo _Yw_oh ^r Wm & CÝhm|Zo CZ_| YZ_wº$ Am¡f{Y`m± ~m±Q>t & 

S>m°. gVnmb Zo Bg ~mV H$s gyMZm VËH$mb ZoeZb øy_Z amBQ²>g H${_eZ (NHRC) H$mo  

Xr &  NHRC Ho$ gwPmdm| na gaH$ma Zo {ZU©` {b`m H$s S>m°ŠQ>ar ghm`Vm Am¡a {dÎmr` 

ghm`Vm bmoJm| H$mo Xr OmE Am¡a ^maV Ho$ g^r Jm±dm| _| KmVH$ amoJm| Ho$ à^md H$mo amoH$Zo Ho$ 

{bE AË`{YH$ gw{dYm dmbo AñnVmb Imobo OmE± &  

(i) (a)  S>m°. gVnmb Am¡a (b) NHRC Ûmam Xem©B© JB© _mÝ` ~mV| {b{IE & 

(ii) ApÝV_ H¡$Ýga _| nr‹S>m go ~MmZ o Ho$ {bE _w»`V`m H$m¡Z-gr nr‹S>mZmeH$ Am¡f{Y`m± 

à`wº$ H$s OmVr h¢ ? 

(iii) _Yw_oh Ho$ amo{J`m| Ho$ {bE gwPmE JE H¥${Ì_ _YwH$mam| _| go {H$gr EH$ H$m CXmhaU 

Xr{OE & 3 

 On the occasion of World Health Day, Dr. Satpal organized a ‘health camp’ 

for the poor farmers living in a nearby village. After check-up, he was 

shocked to see that most of the farmers suffered from cancer due to regular 

exposure to pesticides and many were diabetic. They distributed free 

medicines to them. Dr. Satpal immediately reported the matter to the 

National Human Rights Commission (NHRC). On the suggestions of 

NHRC, the government decided to provide medical care, financial 
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assistance, setting up of super-speciality hospitals for treatment and 

prevention of the deadly disease in the affected villages all over India. 

(i) Write the values shown by  

(a) Dr. Satpal 

(b) NHRC. 

(ii) What type of analgesics are chiefly used for the relief of pains of 

terminal cancer ? 

(iii) Give an example of artificial sweetener that could have been 

recommended to diabetic patients. 

 

23. {ZåZ nXm| H$s n[a^mfmE± Xr{OE : 3 

(i) Ý`ypŠbAmoQ>mBS> 

(ii) EoZmo_a 

(iii) A{Zdm`© Eo_rZmo Aåb 

Define the following terms : 

(i) Nucleotide 

(ii) Anomers 

(iii) Essential amino acids 

24. (a) A{^{H«$`m  

   Mg (s) + Cu2+ (Obr`)    Mg2+ (Obr`) + Cu (s)  

  Ho$ {bE rG
o
 n[aH${bV H$s{OE & 

  {X`m J`m h¡ : Eo

gob = + 2.71 V,  1 F = 96500 C _mob –1 

(b) Anmobmo (Apollo) A§V[aj àmoJ«m_ Ho$ {bE {dÚwV² e{º$ CnbãY H$amZo Ho$ {bE 

à`wº$ gob Ho$ àH$ma H$m Zm_ {b{IE & 3 
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(a) Calculate rG
o
 for the reaction  

  Mg (s) + Cu2+ (aq)    Mg2+ (aq) + Cu (s) 

 Given : E
o
cell = + 2.71 V,  1 F = 96500 C mol–1 

(b) Name the type of cell which was used in Apollo space programme 

for providing electrical power. 

25. pñWa Am`VZ AdñWm _| SO2Cl2 Ho$ àW_ H$mo{Q> Ho$ Vmnr` {dKQ>Z Ho$ Xm¡amZ {ZåZ{b{IV 

Am§H$‹S>o àmá hþE : 

 SO2Cl2 (J¡g)   SO2 (J¡g) + Cl2 (J¡g)  

à`moJ g_`/s–1 gH$b Xm~/dm`w_ÊS>b 

1 0 0.4 

2 100 0.7 

 doJ {Z`Vm§H$ n[aH${bV H$s{OE & 3 

 ({X`m J`m h¡ : log 4 = 0.6021,  log 2 = 0.3010) 

The following data were obtained during the first order thermal 

decomposition of SO2Cl2 at a constant volume :  

 SO2Cl2 (g)     SO2 (g)  +  Cl2 (g) 

Experiment Time/s–1 Total pressure/atm 

1 0 0.4 

2 100 0.7 

Calculate the rate constant. 

 (Given : log 4 = 0.6021,  log 2 = 0.3010) 

26. B_ëeÝg Š`m hmoVo h¢ ?  BZHo$ {d{^Þ àH$ma Š`m h¢ ? àË`oH$ àH$ma H$m EH$$ CXmhaU 
Xr{OE & 3 

What are emulsions ? What are their different types ? Give one example 

of each type. 
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27. {ZåZ{b{IV Ho$ H$maU Xr{OE : 3 

(i) (CH3)3 P = O Vmo nm`m OmVm h¡ naÝVw (CH3)3 N = O Zht {_bVm & 

(ii) BboŠQ´>m°Z àmá H$aZo H$s G$UmË_H$ {M• dmbr EÝW¡ënr H$m _mZ gëµ\$a H$s Anojm 

Am°ŠgrOZ Ho$ {bE H$_ hmoVm h¡ & 

(iii) H3PO3 H$s Anojm H3PO2 A{YH$ à~b AnMm`H$ h¡ &  

Give reasons for the following : 

(i) (CH3)3 P = O exists but (CH3)3 N = O does not. 

(ii) Oxygen has less electron gain enthalpy with negative sign than 

sulphur. 

(iii) H3PO2 is a stronger reducing agent than H3PO3. 

 

28. (a) {ZåZ g_rH$aUm| H$mo nyam H$s{OE : 

(i) Cr2O7
2–  +  2OH

–
    

(ii) MnO4
–  +  4H+  +  3e–    

(b) {ZåZ Ho$ H$maU {b{IE : 

(i) Zn H$mo g§H«$_U VÎd Zht _mZm OmVm & 

(ii) g§H«$_U YmVw ~hþV go g§H$a ~ZmVo h¢ & 

(iii) Mn3+/Mn2+ `w½_, Cr3+/Cr2+ `w½_ go H$ht A{YH$ Eo _mZ aIVm h¡ & 2, 3 

 
AWdm 

(i) g§aMZm n[adV©ZerbVm Am¡a amgm`{ZH$ A{^{H«$`merbVm Ho$ g§X^© _| b¡ÝWoZm°BS>m| 

Am¡a EopŠQ>Zm°`S>m| Ho$ ~rM ^oX {b{IE & 

(ii) b¡ÝWoZm°BS> ûm¥§Ibm Ho$ Cg gXñ` H$m Zm_ {b{IE, Omo +4 Am°ŠgrH$aU AdñWm 

{XImZo Ho$ {bE à{gÕ h¡ & 
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(iii) {ZåZ g_rH$aU H$mo nyam H$s{OE :  
  MnO4

–  +  8H+  +  5e–    

(iv) Mn3+ Am¡a Cr3+ _| go H$m¡Z A{YH$ AZwMwå~H$s` h¡ Am¡a Š`m| ?  

 (na_mUw H«$_m§H$ : Mn = 25, Cr = 24) 5 

 

(a) Complete the following equations : 

(i) Cr2O7
2–  +  2OH

–
    

(ii) MnO4
–  +  4H+  +  3e–    

(b) Account for the following : 

(i) Zn is not considered as a transition element. 

(ii) Transition metals form a large number of complexes. 

(iii) The E
o
 value for the Mn3+/Mn2+ couple is much more positive 

than that for Cr3+/Cr2+ couple. 

OR 

(i) With reference to structural variability and chemical reactivity, 

write the differences between lanthanoids and actinoids. 

(ii) Name a member of the lanthanoid series which is well known to 

exhibit +4 oxidation state. 

(iii) Complete the following equation : 

  MnO4
–  +  8H+  +  5e–    

(iv) Out of Mn3+ and Cr3+, which is more paramagnetic and why ? 

  (Atomic nos. : Mn = 25,  Cr = 24) 

 

29. (a) {ZåZ A{^H$maH$m| go CH3CHO H$s A{^{H«$`m H$aZo na ~Zo CËnmXm| H$mo {b{IE : 

(i) HCN 

(ii) H2N – OH 

(iii) VZw NaOH H$s CnpñW{V _| CH3CHO 
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(b) {ZåZ `m¡{JH$ `w½_m| _| AÝVa {XImZo Ho$ {bE gab amgm`{ZH$ narjU {b{IE : 

(i) ~¡ÝµOmoBH$ Aåb Am¡a µ\$sZm°b 

(ii) àmonoZb Am¡a àmonoZmoZ  3, 2 

AWdm 

(a) {ZåZ Ho$ H$maU {b{IE :  

(i) CH3COOH H$s VwbZm _| Cl – CH2COOH A{YH$ à~b Aåb h¡ & 

(ii) H$m~m}pŠg{bH$ Aåb H$m~m}{Zb g_yh H$s A{^{H«$`mE± Zht XoVo & 

(b) {ZåZ Zm_ Ym[aV A{^{H«$`mAm| Ho$ {bE amgm`{ZH$ g_rH$aU {b{IE : 

(i) amoµOoZ_wÝS> AnM`Z 

(ii) H¡${ZµOmamo A{^{H«$`m 

(c) CH3CH2 – CO – CH2 – CH3 Am¡a CH3CH2 – CH2 – CO – CH3 _| go 

H$m¡Z Am`moS>moµ\$m°_© narjU XoVm h¡ ? 2, 2, 1 

(a) Write the products formed when CH3CHO reacts with the 

following reagents : 

(i) HCN 

(ii) H2N – OH 

(iii) CH3CHO in the presence of dilute NaOH 

 

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

pairs of compounds : 

(i) Benzoic acid and Phenol 

(ii) Propanal and Propanone 

OR 
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(a) Account for the following : 

(i) Cl – CH2COOH is a stronger acid than CH3COOH. 

(ii) Carboxylic acids do not give reactions of carbonyl group. 

(b) Write the chemical equations to illustrate the following name 

reactions : 

(i) Rosenmund reduction 

(ii) Cannizzaro’s reaction 

(c) Out of CH3CH2 – CO – CH2 – CH3 and CH3CH2 – CH2 – CO – CH3, 

which gives iodoform test ? 

30. (a) {ZåZ nXm| H$s n[a^mfm Xr{OE :  

(i) _mobaVm 

(ii) _mobb CÞ`Z pñWam§H$ (Kb) 

(b) EH$ Obr` {db`Z _| à{V {bQ>a {db`Z _| 15 g `y[a`m (_moba Ðì`_mZ =  

60 g _mob–1) Kw{bV h¡ & Bg {db`Z H$m namgaU Xm~ Ob _| ½byH$moµO (_moba 

Ðì`_mZ = 180 g _mob–1) Ho$ EH$ {db`Z Ho$ g_mZ (g_namgar) h¡ & EH$ {bQ>a 

{db`Z _| CnpñWV ½byH$moµO H$m Ðì`_mZ n[aH${bV H$s{OE & 2, 3 

 
AWdm 

(a) EWoZm°b Am¡a EogrQ>moZ H$m {_lU {H$g àH$ma H$m {dMbZ {XImVm h¡ ?  H$maU  

Xr{OE & 

(b) Ob _| ½byH$moµO (_moba Ðì`_mZ = 180 g _mob–1) Ho$ EH$ {db`Z na bo~b bJm 

h¡, 10% (Ðì`_mZ AZwgma) & Bg {db`Z H$s _mobbVm Am¡a _mobaVm Š`m hm|Jo ? 

({db`Z H$m KZËd = 1.2 g mL–1) 2, 3 
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56/3 15 P.T.O. 

(a) Define the following terms : 

(i) Molarity 

(ii) Molal elevation constant (Kb) 

(b) A solution containing 15 g urea (molar mass = 60 g mol–1) per litre 

of solution in water has the same osmotic pressure (isotonic) as a 

solution of glucose (molar mass = 180 g mol–1) in water. Calculate 

the mass of glucose present in one litre of its solution. 

 

OR 

(a) What type of deviation is shown by a mixture of ethanol and 

acetone ? Give reason. 

(b) A solution of glucose (molar mass = 180 g mol–1) in water is 

labelled as 10% (by mass). What would be the molality and 

molarity of the solution ? 

 (Density of solution = 1.2 g mL–1) 
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Marking Scheme 
Chemistry - 2014 

Outside Delhi- SET (56 /3) 
www.tiwariacademy.com 

1 Dispersed phase: liquid ,Dispersion medium: liquid /  liquid fat dispersed in water  1 

2 Electrolytic refining 1 

3 NH3 can donate its  lone pair of electrons 1 

4 Diazotization 1 

5 Nylon 1 

6. Galactose and Glucose. 1 

7. 

2–Chlorobutane        or      or first molecule of the pair. 

1 

8. 

 

1 

9. (i) C + 2H2SO4(conc.) → CO2 + 2SO2 + 2 H2O 

(ii) 2XeF2+ 2H2O → 2Xe + 4HF + O2 

1 

1 

10 

                     

1+1 

11  (i) Tetrafluoroethene 

(ii) 1, 3–butadiene and acrylonitrile  

1 

1 

12 Given; d = 2.8g/cm3  ;        Z = 4     ;     a = 4 x 10–8 cm         NA = 6.022 x 1023    per mol       

               

                    d = 
Z x M

a3 x  NA
                   or                     M = 

d x a3 x  NA 

Z
   

               

                    ⟹   M = 
2.8 g cm-3  (4 x 10-8cm)

3
 x  6.022x1023

4
 

                            

                            M = 2.8 x 16 x 10–1 x 6.022 = 26.97 g/mol 

 

 

 

½ 

 

 

 

½  

 

 

1 
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2 

13 (i) Ferrimagnetism 

(ii) Schottky defect 

1 

1 

14 (i) Molar conductivity is defined as the conductivity due to all the ions produced by dissolving 

one mole of an electrolyte in solution.  

(ii) In the secondary batteries, the reactions can be reversed by an external electrical energy 

source. / These batteries can be recharged by passing electric current and used again and again.  

1 

 

1 

15 HBr → H+ + Br- 

 

 

 

                                     Or               

 

( where R = -CH3) 

 

 

 

½  

 

 

½  

 

 

1 

 

 

 

 

16 (i) Zero order reaction 

(ii)  slope= - k  

1 

1 

17 This method is based upon the preferential wetting of mineral / ore particles by oil and gangue by 

water. 

Collectors enhance non-wettability of the mineral / ore particles.  

1 

 

1 

18 Reimer-Tiemann reaction 

 

Williamson synthesis 

 

 

1 

 

 

 

 

1 

19 (i) Tetraamminedichloridochromium (III) chloride. 

(ii) Optical isomerism 

1 

1 
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3 

(iii) In [NiCl4]
2– ; Cl– acts as weak ligand therefore does not cause forced pairing, thus electrons 

will remain unpaired hence paramagnetic.       

     In [Ni(CO)4] ; CO acts as strong ligand therefore causes forced pairing, thus electrons will 

becomes paired hence diamagnetic.                                

 

½ + 

½  

20 (a)        

                    

               

(b) (i) CH3–I   

     (ii) CH3–Cl 

 

 

1 

 

 

1 

 

 

½ +½ 

21 (i) As primary amines  form inter molecular H – bonds, but tertiary amines don’t form H – bonds. 

(ii) Aniline forms salt with Lewis acid  AlCl3.  

(iii) This is because of the combined effect of hydration and inductive effect (+I effect).  

1 

1 

1 

 Or  

21  

(i) C6H5NO2 
     Sn+HCl     
→          C6H5NH2 

       NaNO2+HCl  ;  273K         
→                     C6H5N2

+Cl–  
     H2O     
→       C6H5OH  

                                          A                                                      B                               C 

(ii) CH3CN 
     H2O / H

+    
→          CH3COOH 

      NH3     
→      
∆

 CH3CONH2 
        Br2 +  KOH         
→              CH3NH2 

                                                                    A                           B                                            C                  

½+½

+½  

 

 

½+½

+½ 

22 (i) (a) dedicated towards work/ kind/ compassionate  (any two).            

       (b) Dutiful  / caring / humane  in the large interest of public health in rural area. 

                                                          (any other suitable value)  

(ii) Narcotic analgesics  

(iii) Aspartame / Saccharin / Alitame / Sucrolose.(any one) 

1  

½  

 

½  

1 

23 (i) A unit formed by the combination of a nitrogen containing hetrocyclic base,5-carbon atom 

sugar  and phosphoric acid. 

(ii) Anomers are the isomers formed due to the change in configuration of –OH group at  C-1 of 

glucose / ∝ and 𝛽 forms of glucose are known as anomers. 

(iii) Essential amino acids are the amino acids required in our diet for the growth of the body / 

which are not synthesized by our  body and obtained through diet. 

1 

 

1 

 

1 
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4 

 

24 (a) Given EoCell = +2.71V   &     F = 96500C     n = 2 (from the given reaction) 

        ∆rGO =  – n x F x EoCell   

       ∆rGO =  – 2 x 96500 C mol-1 x 2.71V  

                   = - 523030 J / mol  or  - 523.030 kJ / mol    

(b) Hydrogen – oxygen fuel Cell / fuel cell  

 

½  

½  

1 

1 

25                      SO2 Cl2                                          →  SO2      +           Cl2 

At t = 0s        0.4 atm                                                 0 atm                 0 atm 

At t = 100s    (0.4 – x) atm                                           x atm                  x atm 

Pt = 0.4 – x   +  x   + x  

Pt = 0.4 + x  

0.7 = 0.4 + x  

x = 0.3 

k = 
2.303

t
  log   

𝑝𝑖

2𝑝𝑖−𝑝𝑡
 

k = 
2.303

t
    log 

0.4

0.8-0.7
 

k = 
2.303

100
    log 

0.4

0.1
 

k = 
2.303

100
 x 0.6021 = 1.39 x 10-2   s-1  

 

 

 

 

 

 

 

1 

 

1 

 

1 

26 These are liquid-liquid colloidal systems or the dispersion of one liquid in another liquid.      

Types: (i) Oil dispersed in water (O/W type) Example; milk and vanishing cream      

            (ii) Water dispersed in oil (W/O type) Example; butter and cream.  

 (Any one example of each type) 

1 

½ +½  

½ +½ 

27 (i) As N can’t form 5 covalent bonds / its maximum covalency is four.  

(ii) This is due to very small size of Oxygen  atom / repulsion between electrons is large in 

relatively small 2p sub-shell.  

(iii)  In H3PO2 there are 2 P–H bonds, whereas in H3PO3 there is 1 P–H bond   

1 

1 

 

1 

28 (a)  (i) Cr2O7
2– + 2 OH– 

                     
→       2CrO4

2– + H2O 

     (ii) MnO4
– + 4H+ + 3e– 

                     
→        MnO2 + 2H2O 

(b) (i) Zn / Zn2+ has fully filled d orbitals. 

      (ii) This is due to smaller ionic sizes / higher ionic charge and availability of d orbitals. 

      (iii) because Mn +2  is more stable(3d5) than Mn3+ (3d4). Cr+3 is more stable due to t2g
3  / d3 

configuration. 

1 

1 

1 

1 

1 

 OR  
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5 

 

 

28 (i)  

Lanthanoids Actinoids 

Atomic / ionic radii does not show much 

variation  / +3 is the most common oxidation 

state, in few cases +2 & +4   

Atomic / ionic radii show much variation / 

Besides +3 oxidation state they exibit 

+4,+5,+6,+7 also.   

They are quite reactive Highly reactive in finely divided state 

(Any two Points) 

(ii) Cerium (Ce4+)      

(iii) MnO4
– + 8H+ + 5e–  

                     
→        Mn2+ + 4H2O 

(iv) Mn3+ is more paramgnetic 

because  Mn3+ has 4 unpaired electrons (3d4) therefore more paramagnetic whereas Cr3+ has 3 

unpaired electrons (3d3). 

 

 

1 

 

 

1 

 

1 

1 

½  

½ 

29 (a) (i) 

 

          (ii) CH3CH=N–OH  

        (iii)  

 

(b) (i) Add neutral FeCl3 in both the solutions, phenol forms violet colour but benzoic acid does 

not. 

      (ii)  Tollen’s reagent test: Add ammoniacal solution of silver nitrate (Tollen’s reagent) in 

both the solutions propanal gives silver mirror whereas propanone does not.  

(or any other correct test) 

 

1 

 

 

1 

 

 

 

1 

 

 

1 

 

1 

 OR  
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29 (a) (i) As Cl acts as electron withdrawing group ( – I effect) ,CH3 shows +I effect. 

(ii) The carbonyl carbon atom in carboxylic acid is resonance stabilised.  

(b) (i) Rosenmund reduction:    

                     

    Or          RCOCl 
      H2 Pd−BaSO4       
→               RCHO +HCl. 

      (ii) Cannizzaro’s Reaction: 

 

Or With bezaldehyde 

(c) CH3–CH2–CH2–CO–CH3. 

1 

1 

 

 

 

1 

 

 

 

 

 

1 

 

 

1 

30 

 

(a)  

(i) Molarity is defined as number of moles of solute dissolved in one litre of solution. 

(ii) It is equal to elevation in boiling point of 1 molal solution. 

(b)      For isotonic solutions:      π urea = π glucose  

                                           

                                               
Wurea 

Murea x Vs
 = 

WGlucose 

M Glucose x Vs
     as volume of solution is same 

                                               

                                               
Wurea 

Murea 
 = 
WGlucose 

M Glucose 
    or    

15𝑔

60g mol−1
 = 

WGlucose 

180g mol−1
 

  

                                            W Glucose = 
15g x 180g mol−1 

60g mol−1
 = 45g                     

 

1 

1 

½  

 

½  

 

 

1 

 

1 

 

 OR  
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30 (a) It shows positive deviation. 

It is due to weaker interaction between acetone and ethanol than ethanol-ethanol interactions. 

 

 (b) Given: WB = 10g WS = 100g,  WA = 90g   MB = 180g/mol       &   d = 1.2g/mL 

                

              M= 
Wt % x density x 10

Mol.wt.
  

                 

              M= 
10 x 1.2 x 10

180
 = 0.66 M    or    0.66 mol/L 

               

             m= 
WB x 1000

MB x WA (in g)
 

              

              m= 
10 x 1000

180 x 90
   

                    = 0.61m    or   0.61mol/kg       (or any other suitable method)  

1 

1 

 

 

 

 

½  

 

1 

 

½  

 

 

1 
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