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~=t'iltt==t felitl==t (~Q&If.ff€6) 

CHEMISTRY (Theory) 

~WP-1:3~ 
Time allowed : 3 hours ] 

[~3Wi':70 
[Maximum Marks : 70 

56/1/2 

(i) ""'rrR ~ f I 

(ii) JTR-#&lr 1 # 8 nq; 31frr MFJ-~ rrR f I ~ rrR cff ffflr 1 3Wi' t I 

(iii) JTR-msz,9 # 18 ffq;'MF{-~ rrR f I ~JTR cffff;rrr2 3Wif I 

( iv) JTR.msz, 19 # 27 f'f'lf 'I# MFJ-~ rrR f I ~ rrR cf; ffflr 3 3Wi' f I 

(v) JTR-msz,28 # 30 ~-~ rrR t 1 ~JTR cf;ff;rrrs 3Wif 1 

(vi) 31/C/4J4efk1J'jffl'( f1Trr tqffl q;r m q;f I 4i?¥He'!J' cf;~ qft ~ 'Pfit't I 
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General Instructions : 

(i) All questions are compulsory. 

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

(iii) Question numbers 9 to I8 are short-answer questions and carry 2 marks each. 

(iv) Question numbers I9 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. ~ (sol) a:fR ~ (gel) q;r ~-~ dC:::Iti{Of ~ 1 

Give one example each of sol and gel. 

1 

2. ~~~~~~~~~citmfi<f~m$~ 3i4'€114Cf)q;f~fcmr\j{ffift? 1 

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

3. Rq ~ q;r IUP AC ;:nt1 ft;ri : 

CH3 -CH -CH2 -CHO 
I 
NHz 

Write the IUP AC name of the compound 

CH3 -CH -CH2 -CHO 
I 
NHz 

4. ~ 3il~«i"''ll (ti"''"-,W314fcii<ii) ll ~ Cfft;r m ~ cllaHftM t ? 

o-"11~~f9;"11M a:fR p-"'tt~t;:lfuHlM 
Which of the following isomers is more volatile : 

o-nitrophenol or p-nitrophenol ? 

5. ~ ~ M'w ~ ~ w ·~~lllt;:14' ~ ~ 1 ~ ~~lllt;:)q ~ ~ ~ ? 

Some liquids on mixing form 'azeotropes'. What are 'azeotropes' ? 

6. Rq~C6f~rt~~~.q oqc:tW!ro~: 

C6H5NH2, C6H5NHCH3, C6H5CH2~ 

Arrange the following in increasing order of basic strength : 

C6H5NH2, C6H5NHCH3, C6H5CH2Nliz 
561112 '2 
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7. mq;r"Cfft;rm~a-~q;r~~tafR''Wrll~t? 1 

Which component of starch is a branched polymer of a-glucose and insoluble in water ? 

8. f.p:;r ~ .q ~ qft;r m ~~ m t afR'~? 
[Co(NH3)6]3+ afR' [Co(en)3] 3+ 

Which of the following is more stable complex and why ? 

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

1 

9. t.:m q;r ~ m , ~ ~ Cfil ~ ~ .q fl<1'1~fl<1ttt T{{ ~ q;r ~ ~ mn- t? 2 

State Henry's law. What is the effect of temperature on the solubility of a gas in a 
liquid? 

10. f.p:;r ~ q;t 4Rl011~<1 ~ : 

(i) ~(Pseudo)~W'Cfil~ I 

(ii) ~ ~ q;r ~ (tl/2). 

Defme the following terms : 

(i) Pseudo first order reaction 

(ii) Half life period of reaction (t112). 

11. ~~an'Cfilf.p:;r~t-~~m: 

(i) ~e4'ellf{1d ~ (Hydraulic washing) 

(ii) E!ll!qlOfl~fl ~(Vapour phase refining) 

Write the principle behind the following methods of refining : 

(i) . Hydraulic washing 

(ii) Vapour phase refining 

12. f.p:;r .q ~ ~ 31i'ifllh41 .q Wf§ ~.U~Ml ~ Cfil ~~&I$~ : 

(i) Q-oH SOC/2 

561112 

(ii) ~ J ·cH2 -CH=CH2 +HBr 

Draw the structure of major mono halo product in each of the following reactions : 

(i) Q-oH SOC/2 

(ii) (,. J CH2 -CH=CH2 +HBr 
Peroxide 

3 

2 
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13. (i) f.F:;r~~ctRm~~~t3fu"~~SN2~tirt? 2 

IV\Br V' 
Br 

(a) (b) 

(ii) f.F:;r ff2!fc:1lflll SN1 3fu" SN2 ll ~ ctR m ~ WTI ? 

(a) fcr;:<:rm CfiT ~(inversion) 

(b) {ffP4l6P(Oi (Racemisation) 

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

reaction? 

IV\ Br V' 
Br 

(a) (b) 

(ii) Out of SN1 and SN2, which reaction occurs with 

(a) Inversion of configuration 

(b) Racemisation 

14. ~ (j<gjljf'"fcp <aJOflcp(Ojf Cfl1 "i<f q:;t : 

(i) Ca3P2 + H20 ~ 

(ii) Cu + H2S04~ ~ 
atQCfT 

f.F:;r ~~ Cfl1 ~ ~ ~ lJUT ~ Oljqff21<'1 ~ : 

(i) HF, HCl, HBr 3fu"HI-~ 'rt ~ fct<nZi1"1 ~ ~ 

(ii) H20, H2S, H2Se 3fu" H2 Te-~ 'rt ~ fctl(ll1S1<'11 ~ 

Complete the following chemical equations· : 

(i) Ca3P 2 + H20 ~ 

(ii) Cu + H2S04(conc.) ~ 

OR 

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

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

(ii) H20, H2S, H2Se, H2 Te- increasing acidic character. 

15. ~ [Cr(NH3)4Cl2]+ CfiT IUPAC ~~ I ~~Wfif{cit <aJOIIC4liC4<'11 (isomerism)~ 

2 

t? 2 

Write the IUPAC name of the complex [Cr(NH3) 4Cl2]+. What type of isomerism does 

it exhibit? 
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16. 11.2 g cm-3 ~ ~ 4 X 1 crs em fct:;::nt cit ~ Cf5T ~ O"fCJ f.c.c. ~ ~ t I W O"fCJ 

17. 

Cf5T 4('JJO,p:t) ~C4'!1'1 4Rcnf(?fo ~ I 2 

(N A= 6.022 X 1023 "tffi;;-1) 

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

(Given: N A= 6.022 x 1023 mol-1) 

~ ~ llt C4eH~I ~ f~R0<'1) Cf5T ~ CfR" .3WT ~ ~ ~ ~~ ft;rj : 

A+ s- A+ s- A+ 

s- 0 s- A+ s-

A+ s- A+ 0 A+ 

s- A+ s- A+ s-

(i) w ~ m ~ m 11R ~ (M€P41•rfJ:rffiq) ~ ~ \ifffiT t ? 

(ii) w ~ ~ q;j"('OT ~ ~ ~ o/ ~ WfiT\ >ll1m 'Q'$ffl t ? 

(iii) ~Wfif\~~m~~~t? 

Examine the given defective crystal 

A+ s- A+ s- A+ 

s- 0 s- A+ s-

A+ s- A+ 0 A+ 

s- A+ s- A+ s-

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 

18. 4Rcnf(?fo ~ fcfi 3lf'IT(q S<C4'!1'1 = 256 g "tffi;;-1 ~~cit~ T:ff:ilT q;f 75 g ~ ~ 
~~fcf;~~~ 0.48 Kcitmm~ I (.Kr= 5.12 K kg"tffi;;-1). 2 

56/112 

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). 

5 [P.T.O. 
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19. f.:t1:;:r ~an*" A, B .a:nt c cm- oa'tii"''lq ~: 

56/1/2 

(i) 
L'AZH HNO 

CH3Br KCN A 1 4 B 273 ~ > C 

(ii) CH
3
COOH ~3 A Br2+KOH B CHCi3+NaOH C 

31'lrciT 

f.:t1:;:r qf{q~"'' ~ ~ ~ ? 

(i) '11~~1~~'1 q;r Qf;wfl"'' ll, 

(ii) ~::fl~Cfi ~ q;r 4~'1lt41'1 ll, 

(iii) Qf.wfl"'' q;r N-&'11~<1~~'1lt'II~:S ll I 

~ (1~14f"1Cfi ~tfiCfi(OI WnY I) 

Give the structures of A, Band C in the following reactions: 

(i) 
L'AZH HNO 

CH3Br KCN A 1 4 B 273 ~ > C 

(ii) CH
3
COOH ~3 A Br2+KOH B CHCi3+NaOH C 

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.) 

HBr 
CH3CH20H CH3CH2Br + H20 

(b) ~-iP:Ff ~ *"m ~lilCfi(OI WnY I 
(a) Write the mechanism of the following reaction : 

HBr 
CH3CH20H CH3CH2Br + H20 

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

6 
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21. li?llf-R:Cfi cf; itm 'q\ UCfi" ~ ~ cf; ~. ~ ~ cf; msif ':l !ffl" f.tut<.r ~ ~ ~ ~ qiT 

Slklldi(OI afu" 'lllf'T ~ 'tf\ li?llfROCfi cfi itm cfi ~ ~ ~ m I ~ ~ qiT ~'RmCft 
~ cf; ft;rf ~ ~ ~ cf; ~ ll:l('"ICfi( ~ ~ afu" ~ ~ ffi ~. ~ 
~CfiHGI'li afu" fs41l4"C('1 ~ ~ CfiTTl\.!1' cfi ~ ~ I ri msiT ':l WJT ~ ~ 'lllf'T ~ qiT 

~ ~ cfi Wrf Cffl" li?llfROCfi cfi itm ~ wWr $~ I 3 

aq()*' iRmTtri qiT ~ f.p:;:r m cfi ~ ~ : 
(i) msif mr q:qr ~ ~ ~? 
(ii) ~Sif"1;;:1fq ~ (41(1t4() CfQT ~ f ? ~ ~ 3Giij(OI ~ I 

(iii) CfQT q1JI2ftii ~ (condensation) t ~ ~ (addition) 41<'1l4( ? 

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? 

22. (a) f.p:;:r ~m ctt ~(iHi<l oo ~ : 
(i) XeF2 

(ii) BrF3 

(b) m q:)jf9))(:~ afu" ~ 9ilf9llHI qft ~ ~ 3FW ~ I 
(a) Draw the structures of the following : 

(i) XeF2 

(ii) BrF3 

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

23. (a) J@'atsWm ~ fl4t114l cfi Wrf cffi m 'tf\ ~ cf;" ~ cf;" ft1<) f!4\Cfi(Oj 

"fi;pj I 

(b) f(.14)fuifMCfi ~ qft ~ fct~lt@ ffi"d I 

(c) l'lcfflfOin ~ cfi "CfiO'ff cfi ~ 'tf\ ~41f'iln (associated) Cbl('"llli:S afu" ~ Cbl<114:S 

3 

~ ~-~ 3Giti(UI ~ I 3 

56/112 

(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. 

7 [P.T.O. 
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24. ~ c), q)'RUf ft;r@ : 

25. 

(i) Sb(V) * Bi(V) ~~ 31JeMliiPHiif5 t" I 

(ii) P-P~~*N-N~~~~t" I 

(iii) M" ~c), C¥5(\!1'1iiif5 ~ ~ Wff t I 

Account for the following : 

(i) Bi(V) is a stronger oxidizing agent than Sb(V). 

(ii) 

(iii) 

(i) 

(ii) 

(iii) 

(i) 

(ii) 

(iii) 

N - N single bond is weaker than P - P single bond. 

Noble gases have very low boiling points. 

~c);-~ c);- m fqaw~i ~c);-m ~ ~"iiPT ;rrJ1 Wr@ ' 

QPt".liill>ilfeiiP (~fct~fc:iiif5) ~ Wff t ? ~ ~ 3G:ItHUI m I 

~c);-~ c),~ ll ~ ~ ~m ~ ~~ c);- -e:f 3G:I~(UI ~ I 

N arne the sweetening agent used in the preparation of sweets for a diabetic 
patient. 

What are antibiotics ? Give an example. 

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

26. ftefr ~ ~ ll S02Cl2 c);-~~ c);-~~ 

S02Cl2(g) ~ SOz(g) + Clz(g) 

-q~~mt<f~: 

~ ~/s-1 ~~/~U~0~(¥1 

1 0 0.4 

2 100 0.7 

WT ~ qf{epfMfl ~ I 

(log 4 = 0.6021, log 2 = 0.3010) 

56/1/2 

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

Experiment Time/s-1 Total pressurelatm 

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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27. (i) 

(ii) ~ 3lTr IO~l<(R >i1iA'T ~ ~Ciil' ~-~ d<(liHOi ~ I 

(iii) D-~~Br2 ~~ ~~'q-{~tfmcffi"~ I 
(i) Deficiency of which vitamin causes rickets? 

(ii) Give an example for each of fibrous protein and globular protein. 

(iii) Write the product formed on reaction of D-glucose with Br2 water. 

28. (a) ~ ~an~ f~'414w1 ~ : 

(i) C?-o + H
2
N- OH H+ 

(ii) 2 C6H5CHO + ~ · NaOH ~ 

(iii) CH
3
COOH Cl2/P > 

(b) ~~~~if3RR"-m-~~~(i'fll'4f.:tq;~~: 

(i) ~:zii<ril~i~:S 3lTr ~...m~if) ~ 
(ii) ~3llr~ 

(a) ~ CfiR1'T ~: 

(i) HCN ~ ~ ~if CH
3
COCH3 ~ CH3CHO ~ f~'411{fl<1 t I 

(ii) ~cffi"~if Cf51¢flfCf'flf<1i:fl ~ ~~ ~~t I 

(b) ~~~an~~ (l'fti'4f.:ti:fl 'ft"'lli:fl{OI ~: 

(i) ~-~~ 

(ii) ~~ 

(iii) i$f~'ii'!Rl ~ 

(a) Write the products of the following reactions: 

(i) ~ H+ 
~0 +H2N-OH---+ 

(ii) 2 C6H5CHO + cone. NaOH ~ 

(iii) CH
3
COOH Cl2/P > 

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

(i) Benzaldehyde and Benzoic acid 

(ii) Propanal and Propanone 

OR 

3 

3, 2 

2, 3 
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(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 

29. (a) ~ -qql ~ ~ funi : 
(i) ~ ~ <ai!I<1Cfl(11 (Limiting molar conductivity) 

(ii) ~ m-r (Fuel cell) 

(b) ~ fiiii<1Cfl m-r .q 0.1 ~ L-1 Cffi KCZ Cffi ~ 'o/1" t I~~ 100 Q t I~ 
~ m-r .q 0.02 ~ L-1 ~ Cffi KCZ 'o/1" ~ 1R ~ 520 n ~ t m 0.02 ~ 
L-1 ~ KCZ~~qft fiiii<1Cf'l(11 ~~fiiii<1Cf'l(11 qf<Cf'lfM(1 ~I 0.1 ~L-1 

KCZ ~ ~ fiiii<1Cf'l(11 1.29 x 10-2 n-1 cm-1 ~ t I 

arercrr 
(a) ~ Cffi ~ ~ (electrolysis) Cffi 1:frnT R<:P:r funi I ~ ~ Cu2+ aw:FIT CfiT Cu 

.q ;3iqElfr::(1 ~ ~m ~~~cit ~~q~(OjCf)(11 wrr? 
(b) 298 K lR ~ m-r Cffi emf qf<Cf'lf<:1(1 ~ : 

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

[~'ITt E~en = +2.71 V, 1 F = 96500 C mol-1] 

(a) Define the following terms : 

561112 

(i) Limiting molar conductivity 

(ii) Fuel cell 

(b) Resistance of a conductivity cell filled with 0.1 mol L-1 KCZ solution is 100 n. 
If the resistance of the same cell when filled with 0.02 mol L -l KCZ solution is 
520 n, calculate the conductivity and molar conductivity of 0.02 molL -l KCZ 
solution. The conductivity of 0.1 molL -l KCZ solution is 1.29 x 10-2 n-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] 

10 
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,!. .. 

30. {a) 31f!l ~ ~ f 
(i) Mn02"tt ~Mn04 ? 

(ii) N~Cr04 'tt N~Cr207 ? 

(b) cmur~: 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(i) Fe2+ cit~ .q Mn2+ +3 ~ q;f 3'11CR"ilifld m .q am-m- %- I 

(ii) 3d crt~~ ~m .q Zn ~ m Qz:q'lCfl(OI cit~~ "Cfll1 M- %- I 

{iii) QCfil"'lli'S mq-~~.q ~ ~~~f I 

3f?.1CIT 

3d crt ~ ~ mq- Cf;T ~ ~ ~ ~ 3'11CRli~'Sl ~ ~ q;mr %- I ~ 't):m 
~~%-? 

3d crt q;r qft;:r m ~ ~ E 0 (M2+ /M) q;r ~HH"'"ICfl llR '(t9ffi" %- afu" ~ ? 

cr3+ afu" Mn3+ .q 'tt qft;:r am~ 3'11CffllCflHCfl %- afu" ~ ? 

~'11~'5 crt~~mq-q;r~~~ +2 3'11crul_gi(H ~~~m~%- I 

~ fl"'lCfl(UI q;f 1{U ~ : 

Mno; + 8H+ + 5e-~ 

(a) How do you prepare : 

561112 

(i) ~MnO 4 from Mn02 ? 

(ii) N~Cr207 from N~Cr04 ? 

(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+/M) 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; + 8H+ + 5e-~ 

11 
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