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CHEMISTRY (Theory) 

(~1~4 fct~l4 (~;aiPieti) 
Time allowed : 3 hours} 

Rmmr~: J Ff'JZJ 

Genera/Instructions: 

(i) All questions are compulsOTJ~ 

{Maximum marks : 70 

[~~:70 

(ii) Question nos. 1 to 8 are veT}' short answer questions and carry 
1 mark each. 

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

(iv) Question nos. 19 to 27 are also short answer questions and 
carry 3 marks each. 

(v) Question nos. 28 to 30 are long answer questions and carry 5 
marks each. 

(vi) Use log tables if necessary, use of calculators is not allowed. 
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(i) wfl "Sff-1 ,;;rf-/qrlf ~I 

(i(! SPT fi&rr 1 il 8 i/; "Sff-1 3Tfil ~ ~ ~I <r;f !fl' -!"fl' Ji'l' ft t I 
(iii) SPT fi&rr 9 it J 8 <):; "Sff-1 if-i/ :Wrif t, ~ :mWi "Sff-1 f I 
{iv) SPT fi&rr 1 9 il 27 i/; "Sff-1 <fl "iiR-"ifR :Wrif i/; ~ ~ Jm ~I 

{v) SPT ti&JT 2 8 it 3 0 i/; )I'H <ifu -<ifu :Wrif <):; <flri ::JUtFr Jll"1 ~I 

(vi) :!m'lf'ii!iifl it it fffrr ~ ~ f'nit m m t I if;i'{if!{A2<f it;~ 

<it~ ;rff g, 

1. What is the total number of atoms per unit celt in a face-centred cubic 

(fcc) structure? 

2. 

3. 

(% t00'!> <lir::J:11 '-Rr<t>rr (fcc) m.r-n ihrrn >[f.R m:r qrGI'!!srt <€! ~<'niwrr 

qlTI 1itft ~ ? 

What is a primary cell ? Give an example. 

What causes Brownian movement in a colloidal solution? 

4. In which one of the two strucUJres, No; and No;, the band angle has 

a higher value? 

561li2 2 
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· 5. Write the IUPAC name of the following compound: 

H C-CH-CH -CH-CH-CH OH 
3 I 2 I I 2 

CH3 OH CH
3 

R t:rt R1 f@ d ~~ f£1 en CfiT IUP A C -;n11 R1 f@ ~ : 

H
3
C-CH-CH2-CH-CH-CH20H 

I _ I I 
CH3 OH CH3 

6. Write the IUPAC name of the following compound: 

CH3COCH2COCH3 

PP•""iktMct lllfTiq; Cflf IUPAC ;rm ~ : 

7. Write a chemical reaction in which the iodide ion replaces the diazonium 

group in a diazonium salt. 

~ {1~1'4Rcn ~ R1R9~ ~ ~ '51'4)5t'if~oali ~ if B '51'!:1~1Pt'4'"l 
~ 3'04!'51~\5 m ~ ~ -m-e it 1 

8. Name a substance that can be used as an antiseptic as well as a 

disinfectant. 

~ ® ~ ~ -;rn::r ~ ~~Cfll 3qlj1J1 >rRmm (f'4l (l~~~~~m- ~ ~ 

it~~~ 

1 

1 

! 
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9. State Raoult's Jaw for solutions of volatile liquids. Taking suitable 

examples explain the meaning of positive and negative deviations from 

Raoult's law. 

Or 

Defme the term osmotic pressure. Describe bow the molecular mass of 

a substance can be determined by a method based on measurement of 

osmotic pressure ? 

en •q~ft1'1 ~ it fili'1Q~ iii fu'l mi'2 f.i'l'l ft1fuli\ 1 H 3~151"1 m '!'(: 

H~!<li~Q. ~ nm: f.rlll1 ft 'Hk~ili :>.fu: ifi!lllrll'fi f<I•'I!'H -;;::r qm 3.1>! it<rr ~ 1 

3.11101 

4U{f{U~ ~ ~ ~ fMfuli) I quA <flfuil( f1l; q(l{{(un ~ llT'R it 31nffi 

'l1: ~ "" 31!01 F<l"' ~ ~ lfT(1 flf;m ;;ffi!l ~ 1 

10. Tne conductivity of a 0.20 M solution of KCI at 298 K JS 

0.0248 S cm-1 Calculate its molar co!\1:\uctivity. 

298 K TR 0.20 M KCI fili'1Q~ ~ ijli'1'fiC11 0.0248 S cm-1 ~I W i<lC1Q'l 

it fu'l ~ 'q"[t1'fii'H qft'hfe1C1 <iifuil( I 

2 

2 

11. Formulate the galvanic cell in which the following reaction takes place' 2 

561li2 

Zn(s) + 2 Ag+(aq) ----> Zn'" (aq) + 2 Ag(s) 

Slate : 

(i) Which one of its electrodes is negatively cnarged. 

(ii) Tile reaction taking place at each of its electrode. 

(iii) The carriers of current within this cell. 
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Zn(s) + 2 Ag+(aq) -~ Zn2+ (aq) + 2 Ag(s) 

R1fu!~ : 

(i) ~~it~ d'll~~!d ~Jlcf~\s 1 

(ii) ~~~Jl~\s~~qRf1~1 

(iii) ~ ~ ~ 't:(f{T q I {:Chl ~ I 

12. Define the following terms in relation to proteins : 

(i) Peptide linkage 

(ii) Denaturation 

mtR ~ ~ -q ~qR1fuJ<1 efit ~ k-if@~ : 

(i) qcc1~:s ~mrr 

(ii) tl~~{~ H ( fcpflffi<:fl{OI) I 

13. List the reactions of glucose which cannot be explained by its open chain 

structure. 

1<iCbtB cffi ~ 31['~311 ~ klM~ ~ ~ ~ ~ ~\il'il t -31Tm\ 

tR fi"'$lllll ~ ~ ~~ 

14. Complete the following reaction equations : 

H""- /H 
(ii) H/c = c,H + Br2 

CCI4 ...... 

2 

2 

2 
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15. (i) Why is it that haloalkanes are more reactive than haloarenes towards 

nucleophiles 

(ii) Which one of the following reacts faster in an SN 1 reaction and 

why? 

Or~o 

f.p:•&:1 fuJ e1l if> CfiRUl ~ \i <'II~ L!> : 

(i) ~3{jq;I~Ml if> "SI'fu ~(1'1Q~~ t(1lQJI-~l <fr WRl-ij ~ B&<i mR 
~I 

(ii) Rl-iGlf<SJdl ij B ~ SN1 ~ -ij a:rfirq:; ~ B A "Cf>@T-g 3fn 

<Fit7 

, 
16. What are biodegradable and non-biodegradable detergents ? Give one 

example of each class. 

~CiRA~,Cf><"nt~ 3"l4'"11'ifct> ~ ~ RRlCf>(O~;q 314'"11'ilct> <Fn -mt ~ 7 ~ 

>rCf>l1: 'fiT 'l!>Cfi -1l:Cf> ~O'f ~ I 

.I 
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17. Assign a reason for each of the following statements : 

(i) Ammonia is a stronger base than phosphine. 

(ii) Sulphur in vapour state exhibjts a paramagnetic behaviour. 

f.:lctR1Rsia ~ it B ~ ~ ~ ~ R1R9~ : 

(i) g:;jfthl"'f ~ ,m~ ~41R41 ~ ~ am: t I 
(ii) ~ 31cWn -q-~ ~~kich\OQ ~q~J{ Sl~~rn ~ t 1 

18. Draw the structures of the following molecules : 

(i). SF
4 

(ii) XeF 4 

~ fu'& ~-m cf;t B{iH, 31 rHi9a cQ ~ (( : 

(i) SF 4 

(ii) XeF 4 

19. What are lyophilic and lyophobic sols ? Give one example of each 

type. Which one of these two types of sols is easily coagulated and 

why? 

~-~ 3ffi ~-fcrUtft Blff (sol) qm m ~? ~ >fCf)T( cnl ~-~ 

JGI6(Ul ~ t ~ m::il >fCf)T( * ~ ~ "H fihflEhl fCfl'<~ 3lfqq:; ~1 ll4HI ~ m 
~t~~? 

20. Calc'ulate the temperature at which a solution containing 54 g of glucose, 

(C6H120~, in 250 g of water will freeze. 

CKr for water= 1.86 K mol-1 kg) 

2 

. 2 

3 

3 
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"3B' (ffCf en) 4f\ct>fft<1 cf})f~q: m 1:1( 250 g ~ "ij 54 g J~cn'm, (C
6
H

12
0

6
) 

~ Cf){ ~ fct(1<4'1 ~~I (Kc (~) = 1.86 K mol-1 kg) 

21. What is a semiconductor? Describe the two main types of semiconductors 

and explain mechanisms for their conduction. 

~ ~ iRn t ? ~ >nJ& m ~ 3ltliliMChl Cfil crcrR ch)~q: ~ ~ 

~ f9hll I fct fu cnT ~ chl ~ ({ l 

22. Write chemical equations for the following processes : 

561112 

(i) Chlorine reacts with a hot concentrated solution of sodium 

hydroxide 

(ii) Orthophosphorous acid is heated 

(iii) PtF 
6 

and xenon are mixed together 

OR 

Complete the following chemical equations : 

(i) Ca3P 2(s) + H 20(1) -----7 ..... . 

(ii) Cu2+(aq) + NH3(aq) -----7 ..... . 

(excess) 

(iii) F2(g) + H20(l) -----7 ..... . 

~ ~ ~ wm (IBil!RCfl B41Cfl(OI fftf{g~ 

(i) Cfctltl'"! B1Rl;;qq ~~~1Tcmt~:s ~ ~ ern fctM<Q'"i B' ~ cg<ft t 1 

(ii) 3llmlflTf4">l\B ~en) 11"4 fcfim ~ ~ l 

(iii) PtF 
6 

3ftt ~ cnllffili{ ~<11'41 \lffifT ~ l 
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(i) Ca3P 2(s)+ H20(1) ~ ..... . 

(ii) Cu2+( aq) + NH3 ( aq) ------7 ..... . 

(~) 

23. State briefly the principles which serve as basis for the following 

operations in metallurgy : 

(i) Froth floatation process 

(ii) Zone refllling 

(iii) Refining by Equation 

mg-Cf1lt -q f.?l R fM fuln >rsfiiit ~ ~ mosJ~1 'fiT B~ -q fM ful~ 

(i) ~ (it;r) ~ >rsfil1 

(ii) ~ (~) qf{G:fl\0[ 

(iii) ~c() Cfl{O [ ""[TU q \):t<'f)(O [ 

t. Account for the following observations : 

(i) pKb for aniline is more than that for methylamine. 

(ii) Methylamine solution in water reacts with ferric chloride solution 

to give a precipitate of ferric hydroxide. 

(iii) Aniline does not undergo Friedel-Crafts reaction. 

3 

3 
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(i) Q:f.leil'i it fWl pKb '!>! 1!H ~ it 1!H "i\ 31fu'f; ~ t I 

(i i) "fff i\ ~ '!>! .m-r itft'l; <idhl $S it .m-r "i\ ~ '10< itft'l; 

$1$4)iffii$S '!>! 2>T<I*" ~ ~I 

(iii) QR<1i'i ~-51>1'1{<1 ~'It\ 'Rift t 1 

25. Write the names and structures of the monomers of the following 

polymers: 3 

(i) Buna-S 

(ii) Neoprene 

(iii) Nylon-6 

f.! "" fM fuJ rl ~ );!<1 'Iii it '% C"1 if, 1 it -:rrtl 31'R T-1'€\ A (i'H I ~ R1 fuJ t:( • 

(i) 'l:fl-S 

( i i) f.r31T!;f'R 

(iii) 'li~C1H 6 

26. Name the reagents which are used in the following conversions : 3 

56/1/2 

(i) A primary alcohol to an aldehyde 

(ii) Butan-2-one to butan-2-ol 

(iii) Phenol to 2, 4, 6-tribromophenol 

f.l<=i fM fuJ d q fl:01 *i1 i\ ~ ~ ~ ~ it -:rrt~ R1 f{sit:t ; 

(i) "t:t'fi ~~~~() Q('<hl$TC1 '!>! "t:t'fi i):Q$1$s i\ 

(ii) ~-2- 31'R '!>! ~-2- W<'! i\ 

(iii) <hi'lTC1 '!>! 2, 4, 6-?l•oil~1<hi'lTM i\ 

10 
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27. (a) What is a ligand? Give an example of a bidentate ligand. 

(b) Explain as to how the two complexes of nickel, [Ni(CN)4f- and 

Ni(C0)4, have different structures but do not differ in their magnetic 

behaviour. (Ni = 28) 3 

(31) fc'PI"s (ligand) <!<n ~ ~? ~ ki'H;l <fill)ffi 3C:It:{UI ~I 

(~) 0!11 &II c8 Fill!> fif; ~ ~ ~ -m ct> T u:z1 iR"'I [N i( CN) 
4
]2- 3fn: 

Ni(C0)4 ~-~ A<"l'"il D9Jr ~ tft <'fl'1R ~~ 0!1<:16R >l<:m\1 

Cf>df ~I (Ni = 28) 

28. (a) Derive the general fonn of the expression for the half-life of a first 

order reaction. 

(b) The decomposition ofNH3 on platinum surface is a zeroorder 

reaction. What are the rates of production of N 2 and H2 if 

k = 2.5 x 10-4 moJ-1 Ls-1 ? 2, 3 

OR 

(a) List the factors on which the rate of a chemical reaction depends. 

(b) The half-life for decay of radioactive 14 C is 5730 years. An 

archaeological artefact containing wood has only 80% of the 14C 

12 

activity as found in living trees. Calculate the age of the artefact. 2, 3 

( 31) llffi Wfl1 q;m -tt ~ -tt 31~-~ ~ f¥:r BlllR ~ ~ 

cf,)~l!> I 

(~) c8R'"i4 ~ tR NH3 <fiT Rlllc'"i ~ ~ ~ <iiT ~ M ~I~ 
~ ~ k = 2.5 x 10-4 mol- 1 Ls- 1 -m <iT N

2 
3fn: H

2 
~ 3<'"liC:"l -tT 

eft 'f<IT ~? 
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(31) ~ (lfU~RI:h ~ "cfa ~ cnt ~ CfiG ~ CfiHthl cfit ~ 

~I 

(~) 14C ~ "t~O!llefsti~ ~ "t fc;m mf-~ 5730 CfC'.f ~ t 1 ~ gtlct("q 

Ch(fll<fRl, ~ ~ ~ t ~ ~ ~ 14C efsh~ctl J1~ct (C4R4Fi) 

~ &l c€f ff fsh~ ct I COT 8 0% 'qTTf 2ft 1 Cfi ct l crfu cfa ~ q ftq;f&t ct cfi'1 NlQ; I 

29. {a) How will you brjng about the following conversions? 

56/1/2 

(i) Ethanol to acetone 

(ii) Benzene to acetophenone 

(iii) Benzoic acid to benzaldehyde 

(b) Describe the following giving a suitable example in each case : 

(i) Decarboxy1ation 

(ii) Cannizzaro's reaction 

OR 

(a) An organic compound contains 69.77% carbon, 11.63% hydrogen 

and the rest is oxygen. The molecular mass of the compound is 86. 

It does not reduce Toll ens' reagent but fonns an addition compound 

with sodium hydrogen sulphite and gives a positive iodoform test. 

On vigorous oxidation it gives ethanoic and propanoic acids. Deduce 

the possible structure of the organic compound. 

12 
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56/1/2 

(b) State reasons for the following : 

(i) Monochloroethanoic acid has a higher pKa value than 

dichloroethanoic acid 

(ii) Ethanoic acid is a weaker acid than benzoic acid 

(31) f.::p:"ikifuJa {C\qj(1(01 31l1l ~ ~ ~? 

(i) 1:!;~ Cf)1 Qrna"i -q 

(ii) ~;::;H Cfi1 ~m<.li'l-11~ -q 

(iii) 4-~t)~Cfl ~ 'Cf1l ~;:;3lf?-s$1~s * 
(~) PIRR1mm1 'Cf1l Jq~m 3~1e;{ar ~ ~ quf;f 4ilf~l1: : 

(i) WCfll~lfettk1Cfl{Uj 

(ii) tR'lllrU ~ 

(-31) ~ 3itiTP!Cf1 ~f?!q:; -ij 69.77% ~' 11.63% ~~~:il\JI<l 3ltt ~ 

3ilcttfl'iH ~I Jlfitctl 'Cf1l 3llOJ~q; ~OIQqH 86 ~I ~ ~ ~cit 

~qi:lf4C1 ~ ~ ~ ~ ftlfS<!Jq $1~~'510i f{0fll$2 ~ "Bm \Qt'llrrfq;) 

<~~filCh GRTffi ~ ~ .341ms1lf>l4 ~ ~ ~~k4Cfi \Jilq ~ ~ 1 ~ B 

Jq:q~a ~ ~ ~ ~ 3-fR sl1~'11~ct> ~ >ITH ~ i 1 wqq ~fiiq; 

cfit ~f<:i:l"il R1 f@ L!. I 

3,2 
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(a) ~ q;[llJf f~. 

c i) ~ itfu:s ili fuil pKa '<'~ 'lR .:r~'lffiu«(~ itfu:s · 

>F.\ ~lffi ~~~I 

(ii) ~ ~ ~~.fl~ifi itfu":s>F.\ ~lffi~~ ~~I 

30. Assign reasom for tbe following : 

5611/2 

(i) TI1e enthalpies of atomisation of transition elements are high. 

(ii) The transition metals and many of ilieir compounds act as good 

catalyst. 

(iii) From element to element the actinoid contraction is greater than 

the lanthanoid contraction. 

(iv) The E0 value for the Mn3+!Mn2+ couple is much more positive 

than that for Cr3•;c,J-+. 

(v) Scandium (Z = 21) does not exhibit variable oxidation states and 

yet it ls regarded as a transition element. 

OR 

(a) \Vhat may be tbe possible oxidation states oftbe transition metals 

with the following d electronic configurations in the ground state 

of their atoms : · 1 

3d34s2, 3d54s2 and 3d64s2 Indicate relative stability of oxidation 

sr.ates ln each case. 

(b) Write steps involved in the preparation of (1) Na2Cr04 from 

chromite ore and (ii) ~Mn04 from pyrolusite ore. 

14 
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d6il/2 

(iiil ~ "ii[i'l n ~ ~ "ii[i'l""' ~m'1T<t:s <it'"H ~~ ~ 

tit'~" n ~ itm i1 

(iv) Mn11!Mn2+ it fi'r>t E0 "'1 llR c.-J+;c,~+ it E0 llR 9\"t ~m ~ 

tHirA'h "(iTm t I 
( v) 4R.'Ill (Z = 2 1) qf<'l<ff 34'1~'1 -31<W-lflt ~ ~~~fo 'fi"{(!! ~ fi'li1 '1ft 

>il list> A 'I ffi'l 1lR1 = ~ I 

( 31) ~ 4\AI'!!.;ij <€! "@miT i\ d >flififR&)fu;o:lllCJJ ~ tist.A'I ~3TI 

9\"t ~ aq"'~" ~ 'f'l1 m ~ ~ . 

~ "ii[i'l it fu\\ 34'il~'1 :wwnom <€! mil~ @run '1ft R1fGt; I 

("'!) (i) li\~1~"" :ww!> B Nap{)4 :>ffi (ii) 4111G~I~c: :ww!> i'l 

~Mn04 it~ it~ <lD'! ~~ 
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