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CHEMISTRY (Theory) 

f.:mfftrr ?TlW .· 3 CfDZ] 
Time allowed: 3 hours] 

[~3fcf>: 70 

[Maximum marks : 70 

'flt*'il;;q ~ : 

56/111 

(i) ~ JlFT 31f-rcrrzf f I 

(ii) ~ rrFr cfl ~ 3iq:; ~ 7J1[ f I 

(iii) rrR-N&rr 1 "# 8 ?fCF 31frr MFJ-"3"fRTll w-=r t nrrircn fiR "$ ff:rrr 1 Jic!J t 1 

(iv) rrR-mwr9 #" 18 ncnMFJ-~rrFrf 1 JlfircnJTFT"$fFrcr2 dent 1 

(v) rrR-#&ff 19 #" 2 7 ?fCF 9/}" ME]-~ JTFf f I ~ JlFf cF ft;:rTr 3 3iq:; f I 

(vi) YT-1-"#&:rr 28 "fl 3 0 "fM-~ JlR f I ~ ffR cF fRT[ 5 3icf; f I 

(vii) 3-11Cfr21Cfirn'j&J? "Fffrr ~ q:;r r:mTrr Cfif 1 $~H<:.d "$'~cit~ r:rtrt 1 
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General Instructions : 

(i) All questions are compuls01y. 

(i1) Marks for each question are indicated against it. 

(iil) Question numbers 1 to 8 are ve1y short-answer questions and carry 1 mark er:Jch. 

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

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

each. 

(vi) Question numbers 28 to 30 are long-answer questions and carry 5 marks each. 

(vii) Use Log Tables, 1j necessary. Use of calculators is ~rot allowed. 

1. ~~cfi"~c);~~·~'Cfif~~%"? 1 

2. 

3. 

4. 

5. 

6. 

56/1/1 

What is meant by 'doping' in a semiconductor? 

Qqfilf'""lll4 ~ fc:tfdj(1l4 ~ ~ ~ cR CFlT ~ %"? 
What is the role of graphite in the electrometallurgy of aluminium ? 

Which one of PC!: and PC!: is not likely to exist and why ? 

f.:p:'1fMf@i1 ~Cfif 3-Tr{".cr,tfr.~.m. -=i111 ~: 

CH =C- CH Br 
2 I 2 

CH3 

Give the IUP AC name of the following compound. 

CH =C- CH Br 
2 I 2 

CH3 

2-4f~C1QI~=i-2-31lc1 3lUJ Cfif ~ ti:f ~ 
Draw the structural formula of 2-methylpropan-2-ol molecule. 

Arrange the following compounds in an increasing order of their reactivity m 
nucleophilic addition reactions : ethanal, propanal, propanone, butanone. 
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7. f==tL1fC1fuln ~ ~ ~ .q m ~ ~ c);-m ~ -q Cllctf~n ~: 

CH3NH2, (CH3h NH, (CH3h N 3fu' NH3 

Arrange the following in the decreasing order of their basic strength in aqueous 
solutions: 

8. "QCn di;l~<ul ~ F f!qcil§<1chl"h<OI q;) (homopolymerisation) CfiT ~ ~ I 

Define the term, 'homopolymerisation' giving an example. 

9. S:I~CR11<1Qfilfc:Cfl ~ (CC/3COOH) ~~ t.oo ~ ~ ~ CfiT ~'(I'CI)'ffiftrn 

~ ~ t I ~ Cf» Cfct'<!Hi"h 100.18 °C t I C::I~CR1l{l~ffifZCfl ~ ~ fu:rir c)uz m CfiRCfl 

1 

1 

CfiT ~~ I ('i'i"R ~ft;n) Kb = 0.512 K kg mol-1) 2 

~ 

'f1 ~oR ~115l!q ~ : 

(i) ~ ~ (Mole fraction) 

(ii) 3'fl~f!)df.1"h ~ (Isotonic solution) 

(iii)~~~ 

(iv) ~~ 

A 1.00 molal aqueous solution of trichloroacetic acid (CCZ3COOH) is heated to its 

boiling point. The solution has the boiling point of 100.18 °C. Determine the van't 
Hoff factor for trichloroacetic acid. (Kb for water = 0. 512 K kg mol-1) 

Define the following terms : 

(i) Mole fraction 

(ii) Isotonic solutions 

(iii) Van't Hoff factor 

(iv) Ideal solution 

OR 

10. (~oR cRfc ~ Cf<:IT ~ ~ %"? ~ Gr ~ ~ f.;:p:'""JfC1f@(l ~ "IfBrCfl) ~ 

~oR~~: 

(i) L-1 mol s- 1 

(ii) L mol-1 s-1 2 
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What do you understand by the 'order of a reaction' ? Identify the reaction order 
from each of the following units of reaction rate constant: 

(i) L -t mol s-1 

(ii) L mol-1 s-1 

11. &r-eyqril~-::rrq-~mq~c5f~~c:R~.~~~ ~~crt~ 

{lfllllRC6 flqlCf){OI c);"~ ~ dC:;I~{UI ~ I 

Name the two groups into which phenomenon of catalysis can be divided. Give an 

example of each group with the chemical equation involved. 

12. <hlMI~:Sl 'Q)c;:r ~~'fiT <FIT~ Nffi t? ~<fA~ CfiT CfUT:r ~ ~ &ro 

2 

~~~~~~~t"l 2 

What is meant by coagulation of a colloidal solution ? Describe briefly any three 

methods by which coagulation of lyophobic sols can be carried out. 

13. R8fMf\Si1 ~-q flf-"'11%(1 ~~~CfiTcrdR~: 

(i) ~*qRti:fl{ul *m~m 

(ii) ~ ~ * qUti:fl{OI * fM<t "Cf>TRq $tll~2.i!llc@ 

Describe the principle involved in each of the following processes. 

(i) Mond process for refining of Nickel. 

(ii) Column chromatography for purification of rare elements. 

14. ~ * m ~ crnur ~ ~ f.•p•""ff<"lf@ct cit O!IT&lT ~ • 

(i) 02 ~ F2 -ey;:rr if 'l:ll'QJTI ~ ~ 3ilct•~:ihHur ~meN~~ Cfi"«'fT t ~ 
'Q:mCf>ct"ll 0 2 ~t"F2 ~ I 

(ii) ~ l:R13ihr~:s1 Cfft ~~ cp1 O!f!'&lT fi41"1'fl(11 ~ ~ * 1ii- c6r ~ ~ %" 1 

Explain the following giving an appropriate reason in each case. 

(i) 0 2 and F2 both stabilize higher oxidation states of metals but 0 2 exceeds F2 in 

doing so. 

(ii) Structures of Xenon fluorides cannot be explained by Valence Bond approach. 
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15. f·"fl"'1f<1f@d {l~tllf~Cfl flJ4lCfl{00 Cf1T 1:J?T ~: 2 

(i) Cr2o~- + H+ + r- ~ 

(ii) MnO~ + N02 + H+ ~ 

Complete the following chemical equations : 

(i) Cr2o~- + H+ + r- ~ 

(ii) Mn04 + N02 + H+ ~ 

16. ~~~f·:P•<ifMf@i1 CfifCRIT~t(i)~~(ii)~~(biocatalyst)? 2 

What is meant by (i) peptide linkage (ii) biocatalysts? 

17. ~ 'Cfll ~ ~ ~311 <:f1T ~ ~ 'O!lT&ff ~ ~ ctTlFft ~ ro ~ <tr 
~~~ 2 

Write any two reactions of glucose which cannot be explained by the open chain 
structure of glucose molecule. 

Draw the structure of the monomer for each of the following polymers: 

(i) Nylon 6 
(ii) Polypropene 

19. ~~~~~~-q r~·M<ffti1 mt 1 ~~~*"cffi'qft~316.5 
pm~m~~Cffi"~~wrr? 

atmfT 

~ 286.65 pm m-r 3Wfil'r *" ~ 'Cfi1"ll ~ ~ ~ "ffi;r CfR'lr t l ~ ctiT ~ 
7.874gcm-3 %" ~~~'fif~~~~~citqf{c:hl<"ti1~ 1 

(Fe CfiT 'l. ~ = 55.845 u) 

Tungsten crystallizes in bQdy centred cubic unit cell. If the edge of the unit cell is 
316.5 pm, what is the radius of tungsten atom ? 

OR 

Iron has a body centred cubic unit cell with a cell dimension of 286.65 pm. The 
density of iron is 7.874 g cm-3. Use this infonnation to calculate Avogadro's 
number. (At. mass of Fe= 55.845 u) 

2 

3 
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20. KC/ ciT ~ l=fBIT CfiT qftCflC1'1 ~ Pm ~ 1 kg~ if ~ ~ m ~ CfiT ~ 2K 

[mit~ 1 <Kt-~ ~ft;rt = 1.86 K kgmor-1) 3 

Calculate the arnmmt of KC/ which must be added to 1 kg of water so that the freezing 

point is depressed by 2K. CKr for water= 1.86 K kg mor- 1
) 

2NO(g) + C/2(g)--+ 2 NOC/(g) 

~ft;rt f'"11=1fMf&l1 ~ ~ fcFi<) 11'< l ~ !f[q;:r 263 K tlr m 11'< : 

1flilrT ~. ~ [NO] (M) 
~[C/2] C/2 ~~mcil~ 

(M) ~ (M/min) 

1 0.15 0.15 0.60 

2 0.15 0.30 1.20 

3 0.30 0.15 2.40 

4 0.25 0.25 ? 

(a) ~~Cfil~~l 

(b) ~~CfiTTfR4R<;flfC'111~~~~~ I 

(c) 1flitrT 4 if C/2 ~~it-t ciT~~~ t ? 

For the reaction 

the following data were collected. All the measurements were taken at 263 K : 

Experiment 

No. 

1 

2 

3 

4 

Initial [NO] (M) Initial [C/2] (M) 

0.15 

0.15 

' 0.30 

0.25 

0.15 

0.30 

0.15 

0.25 

(a) Write the expression for rate law. 

Initial rate of disappearance 

of C/2 (M/min) 

0.60 

1.20 

2.40 

? 

(b) Calculate the value of rate constant and specify its units. 

(c) What is the initial rate of disappearance ofC/2 in exp. 4? 
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2 2. foF=if cnf€1 H qjf 31['q' tfiRUT ti SCf ~ ~ CfitiT ? 

(i) ~ ~ ~ "ffi'Ci ~fHICfll~fi ~ q;f ~ mR ~ ~ ~ I 

(ii) ~ l:ffil3TI Cfft ~ (Sd) wm- Cfft ~ ~ wwr em t ~ ~ c 4d) wm- c);' 

~Cf1l~Cfftt I 

(iii) H;:el'114:S ~: + 3 3ITlR ~ t ~ QfCR0'1i<l'S ~ -mf1m -.l ~ 3'ltefffi&J<OI 
~ +4 ~ + 6 ('['Cfl ~ q,l fq~1qHf 00' t I 3 

How would you account for the following ? 

(i) Many of the transition elements are known to fonn interstitial compounds. 

(ii) The metallic radii of the third (5d) series of transition metals are virtually the 

same as those of the corresponding group members of the second ( 4d) series. 

(iii) Lanthanoids form primarily + 3 ions, while the actinoids usually have higher 

oxidation states in their compounds, +4 or even + 6 being typical. 

23. H""'ifi1f(gct aq:a(;~4l"1'1 ~ $" ~ $" tpr ~ : 

(i) Co3+ o3l'I'lFI' ~ ~ Cl, ~ NH3 3lUj *<' Gl ~-~ ~~ctl'1 :Sl$~1411 (en)~~ 

tl 
(ii) Ni2+ 3WR' ~ ~ ~c);' 3lOJ 3fu' i:J 3ii~Mc ~ ~ t I 

aq<1<ffi aq~nicil'l'1'1 ~an .q ~~';flli 3fu' iJklctll4 ~ ~ 1 

(ll. ~. Co= 27, Ni = 28) 

Give the formula of each of the following coordination entities : 

(i) Co3+ ion is bound to one Cl, one NH3 molecule and two bidentate ethylene 

diamine (en) molecules. 

(ii) Ni2+ ion is bound to two water molecules and two oxalate ions. 

Write the name and magnetic behaviour of each of the above coordination entities. 

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

24. ~ ~ $M~l"'1 3111flft4ct ~ ~ Cf1l t' ~ m ~ ~ ~Mc:tS;If\flf~q:; Q<)4fltt1 wmf\!Hq'1 . 
~m -,t m-, ~-f-=t~~ICf> ~ t"l ~ ~ {J:m ~ t I 

Although chlorine is an electron withdrawing group, yet it is ortho-, para-directing in 

3 

electrophilic aromatic substitution reactions. Explain why it is so ? 3 
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25. 311R f1t=ifMf@<1 Q~l~~~ <fiT 01l'#flq><1 ~ ~ t ol m<{f ~ * -;n11 ~ ~ ~ 
~ I ~~~qft 3iiGffilCfliJA'I ctl ~ ~"# ~"#~T'ftt" I 

(i) CH3CH2CH2CH20H 

(ii) 2-ir¥1"411:1 
(iii) 2-~-l-wl~'1il:1 

Draw the structure and name the product formed if the following alcohols are 
oxidized. Assume that an excess of oxidizing agent is used. 

(i) CH3CH1CH1CH20H 

(ii) 2-butenol 

(iii) 2-methyl-1-propanol 

26. f.otAfMmt1 {C'4ifHufi * Ufilllf1Cfl ffl~hfi{OI ~ : 

(i) '11~~1il~i\'l'i Cfi) ~~,Cf) ~ -q 
(ii) ~ iffil<I~:S <fiT 2-~ -q 
(iii) Qf<ict\'1 ~ ~ tt~t:iH it 
Write chemical equations for the following conversions : 

(i) Nitrobenzene to benzoic acid. 

(ii) Benzy1 chloride to 2-phenylethanamine. 

(iii) Aniline to benzyl alcohol. 

27. R'"ifMf@ff <fltT f? ~ ~ ~Cfil ~-~ d<;I~(OI ~: 
(i) ~ CfiRCfi" (Tranqui1izers) 

(ii) lmi ~(Food preservatives) 

(iii) ~ 3i4tti-ACfl (Synthetic detergents) 

What are the foJlowing substances? Give one example of each one of them. 

(i) Tranquilizers 

(ii) Food preservatives 

(iii) Synthetic detergents 

28. (a) m-~ ~ ~ ~ ctt -t?:U t ? ~ ~ mt -q ~ ~ lR m ~ 18ts, 
~lRctft ~.an <fiT am~ f.:tMICfl( ~ ~ ~ q;) ~ I 

56/1/1 

(b) ~~~~-q~~~ii~~~iif.:rt;:r~mt: 

Zn(s) + Ag20(s) + H20({) ~ Zn(;~l + 2 Ag(s) + 2 OH<~l 
lR ~ ~ ft;fl) E0 am ~Go <fiT "ffi"ff ~ 1 

~ TTtn: E0 
Ag+/Ag = + 0.80V, E0 

zn2+;zn =- 0.76V) 

~ 
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~6/1/1 

(a) ~ ill~iifi\11 CfiT ~ ~ afu" "5!IT&IT ~ ~ (foj a:tR-~ ~ ~ ~ 
~ ~ ill~iifi\11 ~ ~Wf t# qf<~rn\1 mrrt t ? 

(b) 0.001 M KC/ fcwrzH Cffffi ill~'ll\11 mrr CfiT ~ 298 K tR 1500 n t I m.r CfiT 

~ ~ ~ ~ 298 K 'Y\ 0.001 M KCI qiT ill~iifi\11 0.146 x 1 o-3s cm-1 t? 

(a) What type of a battery is the lead storage battery ? Write the anode and the 

cathode reactions and the overall reaction occurring in a lead storage battery 

when current is drawn from it. 

(b) In the button cell, widely used in watches, the following reaction takes place 

Zn(s) + Ag20(s) + H20(1) -; Zn(;~) + 2 Ag(s) + 2 OH(~) 

Determine E0 and 6G0 for the reaction. 

OR 

(a) Define molar conductivity of a solution and explain how molar conductivity 

changes with change in concentration of solution for a weak and a strong 

electrolyte. 

(b) The resistance of a conductivity cell containing 0.001 M KC/ solution at 298 K 

is 1500 n. What is the cell constant if the conductivity of 0.001 M KCl 

solution at 298 K is 0.146 x Io-3s cm-1 ? 

(b) Wt Tit< c6tuJ (90° t:rr ~ ~ ~ .a:fir ~ qiT f.1B -q ~ qiT Jll1ffiffi ~ 

(i) so2
3- .a:ttr c6tuJ o- s-o 

(ii) Clf 3 .a:fir cffiuJ F - Cl - F 

(iii) XeF2 .a:fir c6tuJ F- Xe- F 2,3 
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(a) R-8 ~l*ll~f'"lifl ~JOi'lifl~on c6'r ~ ~: 

(i) NaOH + C/2 ~ 
(hot and cone.) 

(ii) XeF4 + 0 2F2 ~ 

(b) R-8 3tUJ31T ~ ~~il'"llq 3lRfurrr ~ 

(i) H3P02 

(ii) H2 S20 7 

(iii) XeOF 4 

(a) Complete the following chemical reaction equations : 

(i) P 4 + S02Cl2 ~ 

(ii) XeF 6 + H20 ~ 

(b) Predict the shape and the asked angle (90° or more or less) in each of the 
following cases : 

(i) S02
3- and the angle 0 - s- 0 

(ii) C/F3 and the angle F- Cl- F 

(iii) XeF2 and the angle F- Xe- F 

OR 

(a) Complete the following chemical equations : 

(i) NaOH + C/2 ~ 
(hot and cone.) 

(ii) XeF 4 + 0 2F2 ~ 

(b) Draw the structures of the following molecules : 

(i) H3P02 

(ii) H2 S20 7 

(iii) XeOF 4 

30. (a) ~ dGitHUi tlSQ"f=1"1f<"''f@d ~'=1TilChl ~q;f dttlfum ~: 

56/1/1 

(i) Cffi"jq;:ft=-1 ~ 

(ii) ~ ~ "lfMfef>1 ~ 

(b) f.rl;; CfiT ~ ~q infht ~ ? 

(i) ~fY:lC1 «1£1"11~'5 'if)) t:til'11~'fl ~ -q 
(ii) ~-l-3ffi1 c6'r a#'1i~ifl ~ -q 
(iii) ~""'ll~ifl ~ "flf m-¢1141~""'1l~ifl ~it I 

~ 

10 
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56/111 

(a) ~~ft;rt ~ '3~1~<ol tl Slt ACff<:1f«tn ~m Cfltaffifu111 ~: 

(i) ~~~ 

(ii) Sli:fll~f<fit~i)<:4)(01 

(b) ~ iii~ ~ it mrr ~iii fu"t:r mQR1JT ~ cnt ~ : 

(i) ~-2-aiR 3fu" ~-3-afR ii 

al 'n ~ , " -~ n ~ (ii)~ ~$~1$$ 3ti\ ltffi'i ;r'1 '"t 

(iii) ~ 3fu" Gl~$<t5 ~ it 

(a) Illustrate the following name reactions giving suitable example in each case : 

(i) Clemmensen reduction 

(ii) Hell-Volhard-Zelinsky reaction 

(b) How are the folJowing conversions carried out? 

(i) Ethylcyanide to ethanoic acid 

(ii) Butan-1-ol to butanoic acid 

(iii) Benzoic acid to m-bromobenzoic acid 

OR 

(a) Illustrate the following reactions giving a suitable example for each. 

(i) Cross aldol condensation 

(ii) Decarboxylation 

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

(i) Pentan-2-one and Pentan-3-one 

(ii) Benzaldehyde and Acetophenone 

(iii) Phenol and Benzoic acid 
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