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General Instructions : 

(i) All questions are compulsory. 

(ii) Question numbers 1 to 8 are very short-answer questions and carry 1 mark each. 

(iii) Question numbers 9 to 18 are short-answer questions and carry 2 marks each. 

(iv) Question numbers 19 to 27 are also short-answer questions and carry 3 marks 

each. 

(v) Question numbers 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. '~ .q m,• 3ftt ''ffiwf .q ~· ~ cfl ~LI~I;:fl q;r ~-~ 3G:t~(OI ~ I 

Give one example each of 'oil in water' and 'water in oil' emulsion. 

1 

2. ~~m-cfim-~~~m-ett~~me6R~~4'EII4$'Efif~~\lfRITt? 1 

Which reducing agent is employed to get copper from the leached low grade copper 
ore? 

3. Rq~.q~Cfft;:rm ~m~t-3l'tt~? 

[Co(NH3)6]3+ 3l'tt [Co(en)3] 3+ 

Which of the following is more stable complex and why ? 

[Co(NH3)6] 3+ and [Co(enh]3+ 

4. W~'EtiTIUPAC~~: 
CH3 - CH- CH2 - COOH 

I 
OH 

Write the IUPAC name of the compound. 
CH3 - CH- CH2 - COOH 

I 
OH 

5. ~ ~l~fll'Hl (Wf-~CI4fe:t4l) .q "« Cfft;:r m ~ ciiO:HOt?i t? 
o-'11~~\$'11t?1 3l'tt p-'11~~f."h'11t?1 
Which of the following isomers is more volatile : 

o-nitrophenol or p-nitrophenol ? 

6. 'E'Ili4(1'E'!Rl (a:tl~fili!lf"''$) ~ CF-lT ~ f? 
What are isotonic solutions ? 
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7. ~ ~ CfiT -qy;ft .q ~ '¥!"1~tfk1t11 ~ ~ .q &ICif~ ~ : 1 

C6H5NH2, (C2H5)2NH 3:ftr C2H5NH2 

Arrange the following compounds in increasing order of solubility in water : 

C6HsNHz• (C2H5)2NH, C2HsNH2 

1 

Which of the two components of starch is water soluble ? 

9. 11.2gcm-3~ a:ftr4x 1o4lcm~cit~Cf;T~:mq-f.c.c. ~~t ~~~ 
ct;r 4~1"tlug:t; ~&11011'1 4Rc:tifMt1 ~ I 2 

10. 

{N A= 6.022 X 1023 ~1) 

An element with density 11.2 g cm-3 forms a f.c.c. lattice with edge length of 4 x 1 o4l em. 
Calculate the atomic mass of the element. 

(Given: NA = 6.022 x 1023 moi-l) 

~ ~ TTt &ICif\!ft ~ fsti~) Cf;T ~ "Cfit ~ w ~ m ~~ w : 
A+ B- A+ B- A+ 

B- 0 B- A+ B-

A+ B- A+ 0 A+ 

B- A+ B- A+ B-

(i) ~~am 'Cfft;f m 11T"1' ~ (t1f61lJ1l 1f~Jll!) ~ ~ \iffiiT t ? 

(ii) ~ ~ t' 'C6ftUT ~ ~~ 1:R' ~ WPK w:nq ~ t-? 
(iii) ~WPK~~~-w~~t? 

Examine the given defective crystal 

A+ B- A+ B- A+ 

B- 0 B- A+ B-

A+ B- A+ 0 A+ 

B- A+ B- A+ B-

Answer the following questions : 

(i) What type of stoichiometric defect is shown by the crystal ? 

(ii) How is the density of the crystal affected by this defect ? 

{iii) What type of ionic substances show such defect ? 

2 
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11. 4Rct>f<1<1 ~ fcf> 3lfUTCf ~&I"'H = 256 g ~1 ~ ~ ~ ~ ~ "CfiT 75 g ~ ll 
~ ~ fcf>~~# 0.48 K ~ "Cf>lft m ~ I (Kr = 5.12 K kg ~1). 2 

Calculate the mass of compound (molar mass = 256 g mol-1) to be dissolved in 75 g of 
benzene to lower its freezing point by 0.48 K <Kr = 5.12 K kg moi-1). 

12. ~ ~ ~ ~ ~ afu" ~ "Cf>lt ~ fct:(l~<11 fffij I 

Define an ideal solution and write one of its characteristics. 

13. ~~~(order) afu"~ 3lJUTCffiT (molecularity) # "Cf>lt~ ~~ I 
Write two differences between 'order of reaction' and 'molecularity of reaction'. 

14. ~31T~~~f.:r8~~~~~: 

(i) *~~m 
(ii) ~1~2.1wq:,l m 
Outline the principles behind the refining of metals by the following methods : 

(i) Zone refining method 

(ii) Chromatographic method 

15. ~ ~lfll4f-1ct> ;gJO!lCf>~ofi "CfiT ~ 'Cf>t : 

(i) Ca3P z + HzO ~ 

(ii) Cu + Hz SOl~ ~ 

~ 

f.:r8 ~~ "ct>T ~~ ~ 1JUf ~ oqqff\!fff ~: 
(i) HF, HCl, HBr afu"HI-~ sl ~ fctlll\l1'1 ~ ~ 
(ii) HzO, HzS, HzSe afu" Hz Te-~ sl ~ fct:(l~<11 ~ 
Complete the following chemical equations : 

/ 

(i) C~Pz + HzO ~ 

(ii) Cu + HzSOiconc.) ~ 

OR 
Arrange the following in the order of property indicated against each set : 

(i) HF, HCl, HBr, HI- increasing bond dissociation enthalpy. 

(ii) HzO, HzS, HzSe, Hz Te- increasing acidic character. 

16. ~ [Cr(NH3)4Clz]+ "Cf>T IUPAC ;w:r fffij I ~ ~ ~ ~ fl"fiq4q<11 (isomerism)~ 

2 

2 

2 

2 

t? 2 
Write the IUPAC name of the complex [Cr(NH3)4Clz]+. What type of isomerism does 

it exhibit? 
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17. (i) ~<fll~$m~~~ta:fk~~SN2~~t? 2 

N'.Br ~ 
Br 

(a) (b) 

(ii) ~ r~f(1411l sN1 a:tR- sNz .q ~ $ m ~ wrr ? 

(a) ~ CfiT ~(inversion) 

(b) W.aX4lCfi(Oi (Racemisation) 

(i) Which alkyl halide from the following pair is chiral and undergoes faster SN2 

reaction? 

N'.Br 

(a) 
Br 

(b) 

(ii) Out of SNl and SN2, which reaction occurs with 

(a) Inversion of configuration 
(b) Racemisation 

(ii) \ .1 CH2 - CH = CH2 + HBr 

Draw the structure of major monohalo product in each of the following reactions : 

(i) Q-oH SOC/2 

(ii) \ .1 CH2 - CH = CH2 + HBr 
Peroxide 

19. (a) if~ ~ fliOH11ql ~ ffi<l oR:f ~ lff ~ ~ ~ ~ ffi<l fllOilCf)(Oj 

ft;nj I 

(b) f(14)f9;f~Cf) "flWr cit~ fCll{'ltSitll Wrcl" I 

(c) l'!CblfOitt ~ ~ CfiOll ~ a:rrent lK fi4lf\71tt (associated) Cbl<114's a:fR" ~ Cbl<'lilf>S 

CfiT ~-~ dqii\(Uj ~ I 

(a) In reference to Freundlich adsorption isotherm write the expression for 

adsorption of gases on solids in the form of an equation. 

(b) Write an important characteristic of lyophilic sols. 

(c) Based on type of particles of dispersed phase, give one example each of 

associated colloid and multimolecular colloid. 

2 
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20. (a) ~ 31U1m ctfT ~'l'£1"11~ ~ ~ : 

(i) XeOF4 

(ii) H2S04 

Cb) m- ~if9lh<(i afu" ~ ~if9lh<(i ~ ~<il"''lfl"ICfi ~ cffi' ~ ~ 1 

(a) Draw the structures of the following molecules : 

(i) XeOF4 

(ii) H2S04 

(b) Write the structural difference between white phosphorus and red phosphorus. 

21. ~~~~: 

(i) PCZ3 ctfT ~ PCZ5 ~ <(if5~4l\ilenl (covalent) t I 

(ii) HCl~~mTR$~FeCl2 ~t,FeCl3 ~ I 
(iii) ~ 31Ulll ~ 0-0 ~ Mkll~lli mit mffl ~ I 

Account for the following : 

(i) PCZ5 is more covalent than PCly 

(ii) Iron on reaction with HCZ forms FeCZ2 and not FeCl3. 

(iii) The two 0-0 bond lengths in the ozone molecule are equal. 

22. ~~~llS02Cl2~~~~~~ 
S02Cl2(g) ---+ S02(g) + Cl2(g) 

-q~~~~: 

I 7 11:_, I ~~~·~·$~ 
W1" f~<icti quCfif("''tl ~ 1 

(log 4 = 0.6021, log 2 = 0.3010) 

The following data were obtained during the first order thermal decomposition of 
S02Cl2 at a constant volume : 

S02Cl2(g) ~ S02(g) + Cl2(g) 

Experiment Timets-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) 
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-~·········--

23. (i) .. m<r ~m ~ \JfR cmwf ~f_;~lij€f)l 0ft 3TUJ311} ~ql 3qi~(Oj ~ I 

(ii) 'lfoiltft ~ m t ? ~ 3~16(01 ~ I 

(iii) Q'@"'R~4 (aspartame) q;r ~ cp:ff ~out m 3=ftr ~$IT "ffCflmP:m t ? 

(i) Give two examples of macromolecules that are chosen as drug targets. 

(ii) What are antiseptics? Give an example. 

(iii) Why is use of aspartame limited to cold foods and soft drinks ? 

24. (i) ~ ft.t21f'l"1 qft Cfitft ~ -mf q;r ~(night-blindness) m- \li1"ffl t"? 

(ii) ~ ~ q;r Pfl'4" ~~~RNA~ '4:Pcwil!li!I~\S 11 ~ t I 

(iii) HI~~m~n-~~t ~~~~qft~~~11~ 
~t? 

(i) Deficiency of which vitamin causes night-blindness ? 

(ii) N arne the base that is found in nucleotide of RNA only . 

. (iii) Glucose on reaction with HI gives n-hexane. What does it suggest about the 
structure of glucose ? 

25. C("'lf~Cf) ~ ~ 1:J(" ~ FJ7T \JfR ~ ~. ~ l¥f ~ -mm ~ ~ ~ ~ fef; ~ FWTf Cf\1 
ctldiCf{Oi 3=ftr <.l1f'T ~ 1:J(" C("'Jfte:Cf) ~ ~ ~ ~ ~ ~ ~ I ~ ~ Cflt am-~ 
~ ~ m ~ ¢ ~ ~ ~ f'lt!'ICf)< ~ ~ 3=ftr ~ ~ ffi qwff, ~ 
~Cf)H~I'{l 3=ftr f.sqjf!q;:c;(iil m- 11 ~ ~ $f ~ I ~ -mm ~ W1T ~ fefi" <.l1fiT ~ Cf\1 

3 

3 

~~~~~C('1JfkCf)~$Uq;rm~~ 1 3 

d4'{lCffi ~ "Cf5T ~ ~ m ~'3W" ~: 
(i) -mmm~~~-rrt? 

(ii) ~qf~Aill ~ (41<.414<) ~ m- t 1 ~~ atti6<0J ~ 1 

(iii) ~ 411:1"1~"1 ~ (condensation) t" ~~(addition) 41Ml4< ? 

After the ban on plastic bags, students of one school decided to make the people aware 
of the harmful effects of plastic bags on environment and Yamuna River. To make the 
awareness more impactful, they organized rally by joining hands with other schools 
and distributed paper bags to vegetable vendors, shopkeepers and departmental stores. 
All students pledged not to use polythene bags in future to save Yamuna River. 

After reading the above passage, answer the following questions : 

(i) What values are shown by the students ? 

(ii) What are biodegradable polymers ? Give one example. 

(iii) Is polythene a condensation or an addition polymer? 
56/111 7 [P.T.O. 
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HBr 
CH3C~OH CH3CH2Br + H20 

(b) fnrr-WR ~f~«il t-m fl'ilbfi'<OJ m I 

(a) Write the mechanism of the following reaction : 

HBr 
CH3CH20H CH3CH2Br + H20 

(b) Write the equation involved in Reimer-Tiemann reaction. 
' i 

27. FFr ~311 t- A, B ~ C cit ti<'EI"''Iq ~ : 

(i) 
L'AZH HNO 

CH3Br KCN A 1 4 B 273 ~ > C 

(ii) CH
3
COOH N~3 A Br2+KOH B CHCl3+NaOH C 

~ 

f.:Fr quetd"'' ~ m-~ ? 

(i) "''t~?1~;;;ffi'1 ~ QPwfl'1 .q, 
(ii) ~4l~<:ti ~ ~ ~"''~lil"i .q, 
(iii) Qf.:t\11'1 ~ N-f."h"''l~i.'1t~'1~1ii~\S .q I 

~ (lfit«if.:tcti fililbfi(OI m I) 

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

OR 

How will you convert the following : 

(i) Nitrobenzene into aniline 

(ii) Ethanoic acid into methanamine 

(iii) Aniline into N-phenylethanamide 

(Write the chemical equations involved.) 
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28. (a) ~~qfr~fmi: 

(i) ~ ~ 'Ei'€1i~C6m (Limiting molar conductivity) 

(ii) ~ mvr (Fuel cell) 

(b) ~ 'Ei'€1i~C6·mvt" 1l 0.1l:~Wr L-1 q;r KCl q;r ~ 'I1U t I~~ 100 .0 t I~ 
~ mvr 1l 0.02l:~Wr L-1 ~ q;r KCl 'I1U ~ 'tR' ~ .520 .0 wtm t 'ffi 0.02 ~ 
L-1 ~ KCl~~qfr 'Ei'€1i~C6<'11 ~~'Ei'€1i~C6m quq;f<-tn ~I 0.1l:IWrL-1 

KCl ~ ctft 'Ei'€1i~C6<'11 1.29 x IQ-2 .o-1 cm-1 mffl t I 

31'frciT 

(a) ~q;r~ ~(electrolysis) q;r~~fmi I ~l:~Wr Cu2+ ~- Cu 
1l ~ ~ ~m fcffi;.l ~~ ctft 3liCI~'IC6<'11 m? 

(b) 298 K 'tR' ~ ~ q;r emf quq;R-1<'1 ~ : 

Mg(s) I Mg2+(0.1 M) II Cu2+ (0.01) I Cu(s) 

[WITt" E~ell = +2.71 V, 1 F = 96500 C mol-1] 

(a) Defme the following terms: 

(i) Limiting molar conductivity 

(ii) Fuel cell 

(b) Resistance of a conductivity cell filled with 0.1 mol L-1 KCl solution is 100 0. 
If the resistance of the same cell when filled with 0.02 mol L -l KCl solution is 
520 n, calculate the conductivity and molar conductivity of 0.02 mol L-1 KCI 
solution. The conductivity of 0.1 molL -l KCl solution is 1.29 x I0-2 .o-1 cm-1• 

OR. 

(a) State Faraday's first law of electrolysis. How much charge in terms of Faraday is 
required for the reduction of 1 mol of Cu2+ to Cu. 

(b) Calculate emf of the following cell at 298 K : 

Mg(s) I Mg2+(0.1 M) II Cu2+ (0.01) I Cu(s) 

[Given E~ell = +2.71 V, 1 F = 96500 C mol-1] 

29. (a) a:ntr ~ ~ f 
(i) Mn02~ ~Mn04 ? 

(ii) N~Cr04 ~ N~Cr207 ? 

(b) q;RtJT fmi : 

(i) Fe2+ ctft ~ 1l Mn2+ +3 ~em 3ltct4ltt>n ~ 1l ~m- t 1 

(ii) 3d crT~~ ~aTI 1l Zn ~m Qc~Cf;(Ui ctft ~ ~ q;lf m t I 

(iii) Qqlj'illi:S mq ~ tRm 1l ~ ~ Jrniff ~ f I 

31'frciT 

2,3 

2,3 
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(i) 3d crt ~ ~ mq- CfiT ~ Wni 'ill ~ ailcRii~:Sl ~ ~ 'E5«iT ~ I ~ 'Q:m 
?.f<U~~? 

(ii) 3d crt CfiT ~ m ~ ~ E0 (M2+ /M) CfiT 't<l'11tqi!fi llR ~ ~ ~ cp:[f ? 

(iii) cr3+ ~ Mn3+ 1l ~ ~ ~ ~ ail<:ffili!flRi!fl ~ ~ cp:[f ? 

(iv) ~'11$\S crt~~mq-Cfif~Wni'ill +2 3l1erul~l(ll'1 arcroo~~W!<t~~ 1 

(v) ~ <(:p::fii!fi{Oj 'i!flT 'Ff ~ : 5 

Mno; + SH+ + 5e-~ 

(a) How do you prepare : 

(i) ~MnO 4 from Mn02 ? 

(ii) Na2Cr20 7 from Na2Cr04 ? 

(b) Account for the following : 

(i) Mn2+ is more stable than Fe2+ towards oxidation to +3 state. 

(ii) The enthalpy of atomization is lowest for Zn in 3d series of the transition 
elements. 

(iii) Actinoid elements show wide range of oxidation states. 

OR 

(i) Name the element of 3d transition series which shows maximum number of 
oxidation states. Why does it show so ? 

(ii) Which transition metal of 3d series has positive E0 (M2+fM) value and why? 

(iii) Out of cr3+ and Mn3+, which is a stronger oxidizing agent and why ? 

(iv) Name a member of the lanthanoid series which is well known to exhibit +2 
oxidation state. 

(v) Complete the following equation: 

MnO~ + SH+ + 5e-~ 

30. (a) ~ 3!Nf~41aTI ~ f~41"h<1 Wni : 

56/Ul 

·. . . 0 +H2N -OH ---. (i) 0= H+ 

(ii) 2 C6H5CHO + ~ · NaOH ~ 

(iii) CH
3
COOH Cl/P > 

(b) ~ ~ Al"1" "qn:iT ll 3F('f{ ~ ~ fu<t mR '<I'BI4f'"1Cfl ~ m : 
(i) ~;:;i;<-":S')E_;($\S afu- ~"'i!''l$Cfl ~ 

(ii) ~~~ 

3lt1'CU 

10 
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(a) ~1'f)l"{OT m : 
(i) HCN*"~ ~~ CH3COCH3 ~ CH3CHO ~fs:ti"""l~fk1 ~I 

(ii) ~ ett WRT ~ Cfii<fllfcruf<."tcti ~ ~~ ~mart- I 

(b) f.:r:;r ~ ~an*" fi;:rct <H'II"""f'"lcti fl'llCfi(OI m : 
(i) ~-~~ 

(ii) ~~ 

(iii) ~f+ill(l ~ 

(a) Write the products of the following reactions: 

.... (i) C)= a + H
2
N- OH H+ 

56/1/1 

(ii) 2 C6H5CHO + cone. NaOH ~ 

(iii) CH
3
COOH C/2/P > 

(b) Give simple chemical tests to distinguish between the following pairs of 
compounds: 

(i) Benzaldehyde and Benzoic acid 

(ii) Propanal and Propanone 

OR 

(a) Account for the following: 

(i) CH3CHO is more reactive than CH3COCH3 towards reaction with HCN. 

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

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

(i) Wolff-Kishner reduction 

(ii) Aldol condensation 

(iii) Cannizzaro reaction 

11 
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