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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 carry 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. {ZåZ{b{IV `w½_ _| H$m¡Z SN2 A{^{H«$`m A{YH$ Vrd«Vm go H$aoJm Am¡a Š`m| ? 1 

CH3  CH2  Br   Am¡a   CH3  CH2  I 

Which would undergo SN2 reaction faster in the following pair and why ?  

CH3  CH2  Br   and   CH3  CH2  I 
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2. gm_mÝ` Vmn_mZ na gë\$a H$m H$m¡Z-gm Anaê$n (EbmoQ´>mon) D$î_r` ê$n go ñWm`r h¡ ? 1 

Which allotrope of sulphur is thermally stable at room temperature ? 

3. {XE JE `m¡{JH$ H$m AmB©. ỳ.nr.E.gr. Zm_ {b{IE : 1 

HO  CH2  CH = C  CH3 

                      CH3 

Write the IUPAC name of the given compound : 

HO  CH2  CH = C  CH3 

                        CH3
 

4. Cg `m¡{JH$ H$m gyÌ Š`m h¡ {Og_| VÎd Y ccp OmbH$ ~ZmVm h¡ Am¡a X Ho$ na_mUw 

AîQ>\$bH$s` [a>{º$ H$m 2/3dm± ^mJ KoaVo h¢ ? 1 

What is the formula of a compound in which the element Y forms ccp 

lattice and atoms of X occupy 2/3rd of octahedral voids ? 

5. ^m¡{VH$emofU CËH«$_Ur` h¡ O~{H$ amgm`{ZH$emofU AZwËH«$_Ur` hmoVm h¡ & Š`m| ? 1 

Physisorption is reversible while chemisorption is irreversible. Why  ? 

6. (i) {ZåZ{b{IV H$m°åßboŠg H$m AmB©. ỳ.nr.E.gr. Zm_ {b{IE :  

      [Cr (en)3]Cl3  

(ii) {ZåZ{b{IV H$m°åßboŠg H$m gyÌ {b{IE : 

 nmoQ>¡{e`_ Q´>mB© Am°Šgb¡Q>mo H«$mo_oQ>(III) 2 

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

  [Cr (en)3]Cl3  

(ii) Write the formula for the following complex :  

      Potassium tri oxalato chromate(III) 
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7. amCëQ> Ho$ {Z`_ go G$UmË_H$ {dMbZ go Š`m VmËn`© h¡ ? EH$ CXmhaU Xr{OE & G$UmË_H$ 
{dMbZ Ho$ {bE ∆mixH H$m Š`m {M• hmoVm h¡ ? 2> 

AWdm 

E{µOAmoQ´>mon H$mo n[a^m{fV H$s{OE & amCëQ> Ho$ {Z`_ go G$UmË_H$ {dMbZ Ûmam ~ZZo dmbm 
E{µOAmoQ´>mon {H$g àH$ma H$m hmoVm h¡ ? EH$ CXmhaU Xr{OE &  2 

What is meant by negative deviation from Raoult’s law ? Give an 

example. What is the sign of mixH for negative deviation ? 

OR 

Define azeotropes. What type of azeotrope is formed by negative 

deviation from Raoult’s law ? Give an example. 

8. {ZåZ{b{IV A{^{H«$`mAm| _| à`moJ AmZo dmbo A{^H$maH$m| Ho$ Zm_ Xr{OE : 2 

(i) CH3  CHO 
?

 CH3  CH  CH3 

                                         | 

                                         OH 

(ii) CH3  COOH 
?

 CH3  COCl  

Name the reagents used in the following reactions : 

(i) CH3  CHO 
?

 CH3  CH  CH3 
                                         | 

                                         OH 

(ii) CH3  COOH 
?

 CH3  COCl 

9. (a) Obr` H$m°na(II) ŠbmoamBS> {db`Z Ho$ {dÚwV²-AnKQ>Z Ho$ Xm¡amZ H¡$WmoS> na 
{ZåZ{b{IV A{^{H«$`mE± hmoVr h¢ :  

  Cu2+ (aq)  + 2e   Cu(s) E
0
 = + 0·34 V 

  H+ (aq)  + e   
2

1
 H2(g) E

0
 = 0·00 V 

 CZHo$ _mZH$ AnM`Z BboŠQ´>moS> {d^d (E
0
) Ho$ _mZm| Ho$ AmYma na H¡$WmoS> na {H$g 

A{^{H«$`m H$s g§^mdZm (gwg§JVVm) h¡ Am¡a Š`m| ? 
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(b) Am`Zm| Ho$ ñdV§Ì A{^J_Z Ho$ H$mobamD$e {Z`_ H$m H$WZ H$s{OE & BgH$m EH$ 
AZwà`moJ {b{IE & 2 

 

(a) Following reactions occur at cathode during the electrolysis of 

aqueous copper(II) chloride solution : 

  Cu2+ (aq)  + 2e   Cu(s) E
0
 = + 0·34 V 

  H+ (aq)  + e   
2

1
 H2(g) E

0
 = 0·00 V 

 On the basis of their standard reduction electrode potential (E
0
) 

values, which reaction is feasible at the cathode and why ? 

(b) State Kohlrausch law of independent migration of ions. Write its 

one application. 

 

10. g§H«$_U VÎd Š`m| n[adVu CnM`Z AdñWmAm§o H$mo àX{e©V H$aVo h¢ ? 3d loUr _| (Sc go Zn)  

H$m¡Z-gm VÎd gdm©{YH$ CnM`Z AdñWmE± Xem©Vm h¡ Am¡a Š`m| ? 2 

Why do transition elements show variable oxidation states ? In 3d series  

(Sc to Zn), which element shows the maximum number of oxidation 

states and why ? 

11. 37·2 g Ob _| NaCl  (_mob Ðì`_mZ = 58·5 g mol1) H$s {H$VZr _mÌm KwbmB© OmE {H$ 
{h_m§H$ 2°C KQ> OmE, `h _mZVo hþE {H$ NaCl nyU© ê$n go {dK{Q>V hmoVm h¡ ?  

 (Kf  Ob Ho$ {bE = 1·86 K kg mol1) 3 

Calculate the mass of NaCl (molar mass = 58·5 g mol1) to be dissolved in 

37·2 g of water to lower the freezing point by 2C, assuming that NaCl 

undergoes complete dissociation. (Kf for water = 1·86 K kg mol1) 
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12. {ZåZ{b{IV ~hþbH$m| Ho$ EH$bH$m| Ho$ Zm_ Am¡a CZH$s g§aMZmE± {b{IE : 3 

(i) Q>oarbrZ 

(ii) ~¡Ho$bmBQ> 

(iii) ~wZm-S 

Write the names and structures of the monomers of the following 

polymers : 

(i) Terylene 

(ii) Bakelite 

(iii) Buna-S 

13. (i) {ZåZ{b{IV _§o H$m¡Z _moZmog¡Ho$amBS> h¡ :  
         ñQ>mM©, _mëQ>mog, \«$ŠQ>mog, gobwbmog   

(ii) Aåbr` Eo{_Zmo Eo{gS>m| Am¡a jmar` Eo{_Zmo Eo{gS>m| Ho$ ~rM$ Š`m A§Va hmoVm h¡ ?  

(iii) Cg {dQ>m{_Z H$m Zm_ {b{IE {OgH$s H$_r Ho$ H$maU _gy‹S>m| _| IyZ AmZo bJVm h¡ & 3 

(i) Which one of the following is a monosaccharide :  

  starch, maltose, fructose, cellulose  

(ii) What is the difference between acidic amino acids and basic amino 

acids ?  

(iii) Write the name of the vitamin whose deficiency causes bleeding of 

gums.  

14. (i) {ZH$b Ho$ n[aîH$aU _| H$m_ AmZo dmbr {d{Y Ho$ nrN>o Omo {gÕmÝV hmoVm h¡ CgH$m 

C„oI H$s{OE & 

(ii) gmoZo Ho$ {ZîH$f©U _| VZw NaCN H$s Š`m ^y{_H$m hmoVr h¡ ? 

(iii) ‘H$m°na _¡Q>o’ Š`m hmoVm h¡ ? 3 

(i) Indicate the principle behind the method used for the refining of 

Nickel. 

(ii) What is the role of dilute NaCN in the extraction of gold ? 

(iii) What is ‘copper matte’ ? 
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15. 25C na {ZåZ gob H$m {dÚwV²-dmhH$ ~b (B©.E_.E\$.) n[aH${bV H$s{OE :  3 

 Zn | Zn2+ (0.001 M) | | H+ (0.01 M) | H2(g) (1 bar) | Pt(s) 

 0

)Zn/2Zn(
E   =  0.76 V,    0

)
2

H/H(
E   = 0.00 V 

Calculate the emf  of the following cell at 25C : 

 Zn | Zn2+ (0.001 M) | | H+ (0.01 M) | H2(g) (1 bar) | Pt(s) 

 0

)Zn/2Zn(
E   =  0.76 V,    0

)
2

H/H(
E   = 0.00 V 

16. {ZåZ{b{IV AdbmoH$Zm| Ho$ {bE H$maUm| H$mo Xr{OE : 3 

(i) g_wÐr Ob Am¡a ZXr H$m Ob Ohm± {_bVo h¢ dhm± EH$ S>oëQ>m ~Z OmVm h¡ & 

(ii) MmaH$mob H$s gVh na N2 J¡g H$s Anojm NH3 J¡g A{YH$ erK«Vm go A{Yemo{fV 
hmoVr h¡ & 

(iii) MyU© {H$E hþE nXmW© A{YH$ à^mdembr A{YemofH$ hmoVo h¢ &  

Give reasons for the following observations : 

(i) A delta is formed at the meeting point of sea water and river 

water. 

(ii) NH3 gas adsorbs more readily than N2 gas on the surface of 

charcoal. 

(iii) Powdered substances are more effective adsorbents. 

17. (i) H$m°åßboŠg [Pt(en)2Cl2]2+ Ho$ Á`m{_Vr` g_md`dm| H$mo Amao{IV H$s{OE &  

(ii) {H«$ñQ>b \$sëS> {gÕmÝV Ho$ AmYma na `{X ∆o > P h¡, Vmo d4 Am`Z H$m BboŠQ´>m°{ZH$ 
{dÝ`mg {b{IE & 

(iii) H$m°åßboŠg [Ni(CN)4]2 H$m g§H$aU àH$ma Am¡a Mwå~H$s` ì`dhma {b{IE &  
(Ni H$m na_mUw H«$_m§H$ = 28) 3 

(i) Draw the geometrical isomers of complex [Pt(en)2Cl2]2+. 

(ii) On the basis of crystal field theory, write the electronic 

configuration for d4 ion, if o   P. 

(iii) Write the hybridization type and magnetic behaviour of the 

complex [Ni(CN)4]2.  (Atomic number of Ni = 28) 
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18. (a) EpëH$b h¡bmBS>| Ob _| KwbZerb Zht h¢ & Š`m| ?  

(b) ã`wQ>¡Z-1-Am°b àH$m{eH$s` {ZpîH«$` (Y«wdU AKyU©H$) h¡ naÝVw ã`wQ>¡Z-2-Am°b 
àH$m{eH$s` g{H«$` (Y«wdU KyU©H$) h¡ & Š`m| ? 

(c) `Ú{n ŠbmoarZ BboŠQ´>m°Z H$mo AmH${f©V H$aZo dmbm J«wn h¡ {\$a ^r `h BboŠQ´>m°ZñZohr 

Eamo_¡{Q>H$ à{VñWmnZ A{^{H«$`mAm| _| Am°Wm}-  VWm n¡am-  {ZX}eH$ h¡ & Š`m| ? 3 

(a) Why are alkyl halides insoluble in water ?   

(b) Why is Butan-1-ol optically inactive but Butan-2-ol is optically 

active ? 

(c) Although chlorine is an electron withdrawing group, yet it is  

ortho-, para- directing in electrophilic aromatic substitution 

reactions. Why ?  

19. {ZåZ{b{IV H$m ê$nm§VaU Amn H¡$go H$a|Jo : 3 

(i) ~oÝµOmoBH$ E{gS> H$mo ~oÝµO¡pëS>hmBS> _| 

(ii) EWmB©Z H$mo EW¡Z¡b _| 

(iii) Eogr{Q>H$ E{gS> H$mo _rWoZ _| 

                          AWdm 

{ZåZ{b{IV A{^{H«$`mAm| go gå~pÝYV g_rH$aUm| H$mo {b{IE : 3 

(i) ñQ>r\$Z A{^{H«$`m 

(ii) dmoë\$-{H$íZa AnM`Z 

(iii) EQ>mS>© A{^{H«$`m 
How do you convert the following : 

(i) Benzoic acid to Benzaldehyde 

(ii) Ethyne to Ethanal 

(iii) Acetic acid to Methane 

                                       OR 

Write the equations involved in the following reactions : 

(i) Stephen reaction 

(ii) Wolff-Kishner reduction 

(iii) Etard reaction 
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20. (a) {ZåZ{b{IV H$mo Amn H$maU XoVo hþE H¡$go g_PmE±Jo :  

(i) Mn H$m CƒV_ âbwAmoamBS> MnF4 h¡ O~{H$ CƒV_ Am°ŠgmBS> Mn2O7 

h¡ & 

(ii) g§H«$_U YmVwE± Am¡a CZHo$ `m¡{JH$ CËàoaH$ JwUY_© Xem©Vo h¢ & 

(b) {ZåZ{b{IV g_rH$aU H$mo nyU© H$s{OE :   

 3
–2

4MnO   +  4H+  3 

(a) How would you account for the following : 

(i) Highest fluoride of Mn is MnF4 whereas the highest oxide is 

Mn2O7. 

(ii) Transition metals and their compounds show catalytic 

properties. 

(b) Complete the following equation : 

        3
–2

4MnO   +  4H+  

 

21. {ZåZ{b{IV A{^{H«$`mAm| Ho$ CËnmXm| H$s àmJw{º$ H$s{OE : 3 

(i) CH3  CH = CH2  
–

22

62

OH/OH3)ii

HB)i
   ? 

(ii) C6H5  OH   
)aq(Br2  ? 

(iii) CH3CH2OH   
K573/Cu

 ? 

Predict the products of the following reactions : 

(i) CH3  CH = CH2  
–

22

62

OH/OH3)ii

HB)i
   ? 

(ii) C6H5  OH   
)aq(Br2  ? 

(iii) CH3CH2OH   
K573/Cu

 ? 
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22. EH$ VÎd X (_moba Ðì`_mZ = 60 g mol1) H$m KZËd 6·23 g cm3 h¡ & `{X `y{ZQ> gob 
Ho$ H$moa H$s bå~mB© 4 × 108 cm h¡, Vmo Š`y{~H$ `y{ZQ> gob Ho$ àH$ma H$s Š`m nhMmZ 
hmoJr ? 3 

An element X (molar mass = 60 g mol1) has a density of 6.23 g cm3. 

Identify the type of cubic unit cell, if the edge length of the unit cell is  

4 × 108 cm. 

 

23. ~ƒm| _| _Yw_oh Am¡a CXmgr Ho$ ~‹T>Vo Ho$gm| H$mo XoIZo Ho$ ~mX EH$ à{gÕ ñHy$b Ho$ qà{gnb 

lr Mmon‹S>m Zo EH$ go{_Zma H$m Am`moOZ {H$`m {Og_| CÝhm|Zo ~ƒm| Ho$ A{^^mdH$m| VWm AÝ` 

ñHy$bm| Ho$ qà{gnbm| H$mo Am_§{ÌV {H$`m & CÝhm|Zo ñHy$bm| _| g‹S>o hþE ^moÁ` nXmWm] (O§H$ \y$S>) 
na à{V~§Y bJmZo H$m {ZU©` {b`m, gmW hr `h {ZU©` {b`m {H$ ñHy$bm| _| ñdmñÏ`dY©H$ 

nXmW© O¡go gyn, bñgr, XÿY Am{X H¢$Q>rZm| _| CnbãY H$amB© OmE± & CÝhm|Zo `h ^r {ZU©` 

{b`m {H$ àmV:H$mbrZ Egoå~br Ho$ g_` ~ƒm| H$mo à{V{XZ AmYo K§Q>o H$s emar[aH$ H$gaV 
^r H$amB© OmE & N>: _mh níMmV² lr Mmon‹S>m Zo ~ƒm| Ho$ ñdmñÏ` H$m A{YH$V_ {dÚmb`m| _| 

nwZ: {ZarjU H$adm`m Am¡a ~ƒm| Ho$ ñdmñÏ` _| AZwn_ gwYma nm`m J`m & 

 Cn ẁ©º$ àH$aU H$mo n‹T>Zo Ho$ ~mX, {ZåZ{b{IV àíZm| Ho$ CÎma Xr{OE : 4 

(i) lr Mmon‹S>m Ûmam {H$Z _yë`m| (H$_-go-H$_ Xmo) H$mo Xem©`m J`m h¡ ? 

(ii) EH$ {dÚmWu Ho$ ê$n _|, Amn Bg {df` _| H¡$go OmJê$H$Vm \¡$bmE±Jo ?  

(iii) AdZ_Z-{damoYr S´>J {~Zm S>m°ŠQ>a H$s gbmh Ho$ Š`m| Zht boZo Mm{hE ? 

(iv) H¥${Ì_ _YwaH$ Ho$ Xmo CXmhaU Xr{OE & 

Seeing the growing cases of diabetes and depression among children,  

Mr. Chopra, the principal of one reputed school organized a seminar in 

which he invited parents and principals. They all resolved this issue by 

strictly banning the junk food in schools and by introducing healthy 

snacks and drinks like soup, lassi, milk etc. in school canteens. They also 

decided to make compulsory half an hour physical activities for the 

students in the morning assembly daily. After six months,  

Mr. Chopra conducted the health survey in most of the schools and 

discovered a tremendous improvement in the health of students. 
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After reading the above passage, answer the following questions :  

(i) What are the values (at least two) displayed by Mr. Chopra ?  

(ii) As a student, how can you spread awareness about this issue ? 

(iii) Why should antidepressant drugs not be taken without consulting 

a doctor ? 

(iv) Give two examples of artificial sweeteners.   

 

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

(i) g{H«$`U D$Om© 

(ii) Xa pñWam§H$ 

(b) 25% {d`moOZ Ho$ {bE EH$ àW_ H$mo{Q> H$s A{^{H«$`m 10 {_ZQ> boVr h¡ & 
A{^{H«$`m Ho$ {bE t

1/2
 H$m n[aH$bZ H$s{OE >& 5 

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

AWdm 

(a) EH$ amgm`{ZH$ A{^{H«$`m R  P Ho$ {bE gm§ÐU _| n[adV©Z ln [R] vs. g_` (s) 
ZrMo ßbm°Q> _| {X`m J`m h¡ : 

 

                 ln [R] 

                              t (s) 

 

(i) A{^{H«$`m H$s H$mo{Q> H$s àmJw{º$ H$s{OE & 

(ii) dH«$ H$m T>bmZ Š`m h¡ ? 

(iii) A{^{H«$`m Ho$ {bE Xa pñWam§H$ H$s `y{ZQ> {b{IE & 

 

(b) Xem©BE {H$ 99% nyU© hmoZo _| Omo g_` bJVm h¡ dh Cg g_` H$m XwJwZm h¡ Omo 

A{^{H«$`m Ho$ 90% nyU© hmoZo _| bJVm h¡ & 5 
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(a) Define the following terms : 

(i) Activation energy 

(ii) Rate constant 

(b) A first order reaction takes 10 minutes for 25% decomposition. 

Calculate t
1/2

 for the reaction. 

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

OR 

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

ln [R] vs. time (s) plot is given as 

 

                 ln [R] 

                              t (s) 

(i) Predict the order of the reaction. 

(ii) What is the slope of the curve ? 

(iii) Write the unit of rate constant for this reaction. 

(b) Show that the time required for 99% completion is double of the 

time required for the completion of 90% reaction. 

25. (a) {ZåZ{b{IV Ho$ H$maU XoVo hþE ñnîQ> H$s{OE : 

(i) 

4NH  _| Omo Am~ÝY H$moU h¡ dh NH3 Ho$ H$moU go CƒVa h¡ & 

(ii) H2O H$s Anojm H2S H$m ŠdWZm§H$ Ý`yZVa h¡ & 

(iii) AnM`Z ì`dhma SO2 go TeO2 H$s Amoa KQ>Vm h¡ & 

(b) {ZåZ{b{IV H$s g§aMZmE± Amao{IV H$s{OE : 

(i) H4P2O7 (nm`amo\$m°ñ\$mo[aH$ Eo{gS>) 

(ii) XeF2 5 

AWdm 
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(a) {ZåZ{b{IV H$s g§aMZmE± Amao{IV H$s{OE : 

(i) XeF4 

(ii) H2S2O7 

(b) {ZåZ{b{IV Ho$ H$maU Xr{OE : 

(i) HCl go A{^{H«$`m go Am`aZ FeCl2 ~ZmVm h¡ Z H$s FeCl3. 

(ii) HClO H$s Anojm HClO4 à~bVa Aåb h¡ &  

(iii) dJ© 15 Ho$ g^r hmBS´>mBS>m| _| BiH3 à~bV_ AnMm`H$ h¡ & 5 

  

(a) Account for the following : 

(i) Bond angle in 


4NH  is higher than NH3. 

(ii) H2S has lower boiling point than H2O. 

(iii) Reducing character decreases from SO2 to TeO2. 

 

(b) Draw the structures of the following : 

(i) H4P2O7 (Pyrophosphoric acid) 

(ii) XeF2 

OR 

(a) Draw the structures of the following : 

(i) XeF4 

(ii) H2S2O7 

(b) Account for the following : 

(i) Iron on reaction with HCl forms FeCl2 and not FeCl3. 

(ii) HClO4 is a stronger acid than HClO. 

(iii) BiH3 is the strongest reducing agent amongst all the 

hydrides of group 15. 
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26. (a) àË`oH$ Ho$ {bE Cn ẁº$ CXmhaU XoVo hþE {ZåZ{b{IV A{^{H«$`mAm| H$mo àX{e©V 
H$s{OE :  

(i) A_moZrH$aU 

(ii) H$pßb¨J (`w½_Z) A{^{H«$`m 

(iii) Eo_rZm| H$m Eogr{Q>brH$aU 

(b) àmW{_H$ (àmB_ar), {ÛVr`H$ (goH$ÊS>ar) Am¡a V¥Vr`H$ (Q>{e©`ar) E_rZm| H$s nhMmZ 
H$aZo Ho$ {bE {hÝg~J© {d{Y H$m dU©Z H$s{OE & gå~Õ A{^{H«$`mAm| Ho$ amgm`{ZH$ 
g_rH$aUm| H$mo ^r {b{IE & 5 

AWdm 

(a) O~ ~oÝµOrZ S>mBEµOmo{Z`_ ŠbmoamBS> (C6 H5
–

2ClN ) {ZåZ{b{IV A{^H$maH$m| go 

A{^{H«$`m H$aVm h¡, V~ àmßV _w»` CËnmXm| H$s g§aMZmE± {b{IE : 

(i)  HBF4 /  

(ii)  Cu / HBr 

 

(b) {ZåZ{b{IV A{^{H«$`mAm| _| A, B Am¡a C H$s g§aMZmE± {b{IE : 

 5 
(a) Illustrate the following reactions giving suitable example in each 

case :  

(i) Ammonolysis 

(ii) Coupling reaction 

(iii) Acetylation of amines 

(b) Describe Hinsberg method for the identification of primary, 

secondary and tertiary amines. Also write the chemical equations 

of the reactions involved.  
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OR 

(a) Write the structures of main products when benzene diazonium 

chloride (C6 H5
–

2ClN ) reacts with the following reagents : 

(i) HBF4 /  

(ii) Cu / HBr 

(b) Write the structures of A, B and C in the following reactions : 

 

  



1 

 

 
 

 

Qn Value points Marks  

1 CH3CH2I , because I is a better leaving group. ½ , ½  

2 Rhombic sulphur  1 

3 3-Methylbut-2-en-1-ol 1 

4 X2Y3 1 

5 Because of  weak  van  der  Waals’ forces  in  physisorption  whereas  there  are strong chemical 

forces  in chemisorption. 

1 

6. i) tris-(ethane-1,2-diamine)chromium(III)   chloride 

 

ii) K3[ Cr(C2O4)3] 

1 

1 

7. 

 

 

 

7. 

When solute- solvent interaction is stronger than pure solvent or solute interaction.  

Eg: chloroform and acetone (or any other correct eg) 

∆mixH= negative 

OR 

Azeotropes –binary mixtures having same composition in liquid and vapour phase and boil at 

constant temperature / is a liquid mixture which distills at constant temperature without 

undergoing change in composition 

Maximum boiling azeotropes  

eg: HNO3 (68%) and H2O(32%)   (or any other correct example) 

1 

½  

½ 

 

1 

 

½  

½    

8. (i) CH3MgBr/ H3O
+ 

(ii) PCl5/ PCl3 / SOCl2 

1 

1 

9. a) Cu
2+

 (aq) + 2 e           Cu(s)  because of high E
0
 value/ more negative ∆G 

b) It states that limiting molar conductivity of an electrolyte is equal to the sum of the individual 

contributions of cations and anions of the electrolyte. 

It is used to calculate the Ʌm
0
 for weak electrolyte / It is used to calculate α and Kc   

(Any one application) 

½ , ½  

1 
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10 a) Due to presence of unpaired d-electrons/ comparable energies of  3d and 4s orbitals. 

b) Mn , due to involvement of  4s and 3d electrons/ presence of maximum  unpaired d- 

electrons. 

1 

½ ,½  

11  ∆ Tf = i. Kf m 

  = i Kf   wB x 1000 

              MB x wA 

  2K= 2 x 1.86K kg/mol x wB x 1000 

          58.5 g/mol  x  37.2 g 

    wB = 1.17g  

 

1 

 

1 

 

1 

12 

i)   

ii)  

Phenol         and    formaldehyde 

iii)  

(Note: half mark for structure/s and half mark for name/s) 

 

 

1 

 

 

1 

 

 

1 

13 i) Fructose 

ii) Acidic amino acid has more number of acidic carboxylic group than basic amino 

group whereas basic amino acid  has more number of basic amino group. 

iii) Vitamin C 

1 

1 

1 

14 a) Impure Ni reacts with CO to form volatile Ni(CO)4 which when heated at higher 

temperature decomposes to give pure Ni. 

b) NaCN  acts as a leaching agent to form a soluble complex with gold. 

c) It is a mixture of Cu2S and FeS 

1 

 

1 

1 



3 

 

15 
E cell = E

0
 cell – 

     

 
    log  

      

     
 

E cell =  0.76 V  - 
     

 
  V log    

    

(    ) 
 

E cell = 0.76 – 0.0295  V   log 10 

          = 0.7305  V 

1 

 

1 

 

1 

16 i) Due to coagulation of colloidal clay particles. 

ii) Because NH3 is easily liquefiable than N2 due to its larger molecular size. 

iii) Because of more surface area. 

1 

1 

1 

17 

i)  

               cis- isomer                                             trans-isomer 

 

ii) t2g
4 

iii) dsp 
2  

, diamagnetic 

1 

 

 

 

 

 

 

 

 

1 

1/2 , ½  

18 a) Because they are unable to form H-bonds with water molecules. 

b) Because of the presence of chiral carbon in butan-2-ol. 

c) Due to dominating  +R effect 

1 

1 

1 

19 

 

 

 

 

 

 

 

 

19. 

i) C6H5COOH   PCl5      C6H5COCl     H2/Pd       C6H5CHO 

                                                          BaSO4       

ii) CH≡CH + H2O      Hg
2+

 /H2SO4        CH3CHO 

iii) CH3COOH     
NaOH 

   CH3COONa       
NaOH  + CaO , heat 

  CH4 

OR 

i)  

ii)  

iii)   

1 

 

1 

1 

 

 

1 

 

1 

 

1 



4 

 

20 i) Because oxygen stabilizes Mn more than F due to multiple bonding 

ii) Because of their ability to show variable oxidation state(or any other correct reason) 

iii) 3MnO4
2-  

+  4H
+
         2MnO4

-
 + MnO2 + 2H2O 

1 

1 

1 

21 i) CH3CH2CH2OH 

ii)  

 

iii) CH3CHO 

1 

 

 

1 

 

 

1 

22 d=
     

       

6.23 g cm
-3

 = 
             

                     (          ) 
 

 

z=4      

fcc 

½  

 

½  

 

1 

1 

23 a) Concern for students health, Application of knowledge of chemistry to daily life, empathy 

, caring or any other 

b) Through posters, nukkad natak in community, social media, play in assembly (or any other 

relevant answer) 

c) Wrong choice and overdose may be harmful 

d) Aspartame, saccharin (or any other correct  example) 

½ , ½  

 

1 

1 

½+ ½  

24 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a)i) Activation energy- Extra energy required  by reactants  to form activated complex. 

   ii) Rate constant- rate of reaction when  the concentration of reactant is unity. 

 

b) 
         

 

k= 2.303  log [ A0 ] 

         t              [A] 

 

k =   2.303     log   100     

          10 min          75 

 

k =   2.303 x 0.125        

                10 min 

 

1 

1 

 

 

½  

 

 

½  

 

 

 



5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

24. 

  k  = 0.02879 min
-1 

 

         
t1/2  =

            

 
   =   

     

             
  

                      

 
              

t1/2     =     24.07min 
                                                             

 

 

 
OR 

a) i)First order  ii)  -k    iii) s
-1

 

b)  

           t = 
     

 
  log   

    

   
 

            t99% = 
     

 
    log 

   

 
 

           t = 
     

 
   x  2 

           t90% = 
     

 
    log 

   

  
 

              = 
     

 
  

          t99% = 2 x t90% 

1 

 

 

 

 

1 

 

 

 

 

1,1,1 

 

 

½  

 

 

½  

 

1 

25 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) i)Because of lone pair in NH3 , lone pair- bond pair repulsion decreases the bond angle 

ii)Because of absence of H-bonding in H2S 

iii)Because stability of +4 oxidation state increases from SO2 to TeO2 

b)                    

 

OR 

1 

1 

1 

 

1,1 
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25. 

a)               

b)i)Because iron on reaction with HCl produces H2(g) which prevents the formation of FeCl2 to     

      FeCl3 / Because HCl is a weak oxidising agent. 

ii)  Because of higher oxidation state of chlorine in HClO4 

iii) Because of lower dissociation enthalpy of Bi-H bond. 

 

 

 

 

1,1 

 

 

 

1 

 

1 

1 

26 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a) i)ammonolysis 

 

 

ii)  

 

(any one) 

iii)  (or any other correct reaction) 

 

 

 

1 

 

 

 

 

 

 

1 

 

 

 

 

 

1 

 

 

 



7 

 

 

 

 
Sr. Name  Sr. Name  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

26. 

b)reaction of primary amine 

(soluble in alkali) 

Reaction of secondary amine 

 

(insoluble in alkali) 

Tertiary amine doesn’t react 

 

 

OR 

a) i)     

ii)   

b) i)  A-     B-       C-    

ii) A-    CH3CN         B-   CH3CH2NH2         C-    CH3CH2OH 

 

 

1 

 

 

 

 

 

1 

 

 

 

 

 

 

 

 

1 

 

 

1 

 

 

 

 

½,½, 

½ 

 

 

½ ,½, 

½   



8 

 

No.  No.  
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