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CHEMISTRY (Theory) 
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1. Which point defect in crystals does not alter the density of the relevant solid ? 

fRi~Hi ~Cfit.:r m ~(~)~~om~~~ qf{~~'1 ~CRill? 

2. Define the term 'Tyndall effect'. 

3. Why is the froth flotation method selected for the concentration of Sulphide ores ? 

4. Why is Bi(v) a stronger oxidant than Sb(v) ? 

5. Give the IUPAC name of the following compound: 

CH3 - C = C - CH20H 
I I 
CH3 Br 

f.ir=f ~ ~ -mf ~ 'tft ~ m (IUP AC) ~ ~ : 

CH3 -f = f -CH20H 

CH3 Br 

6. Write the structure of 3-oxopentanal. 

7. Why is an alkylamine more basic than ammonia? 

8. Give an example of elastomers. 

$~~)¥H.l ~ ~ 'd~I~<(Oj ~ I 
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9. A reaction is of second order with respect to a reactant. How will the rate of reaction 
be affected if the concentration of this reactant is 
(i) doubled, 
(ii) reduced to half? 

~~<t~it~~~~<tr~ ~~rn~Cfil~ 
til -rrrr~~~. ~ 
(ii) 3W-ll~~~. 

ifr~<tr~~~m? 

10. Explain the role of 

(i) Cryolite in the electrolytic reduction of alumina. 

(ii) Carbon monoxide in the purification of nickel. 

f.:ri::;r Cfi)-~ ~ : 

(i) QS,1LI"HI ct ~~it i*lllllM1~20 q;]" ~ I 

(ii) ~ "ffii ct qfhifi{UI it~ ~3il#ll $:S q;]" "Cfi1"4" I 

11. Draw the structures of the following molecules : 

(i) XeF4 

(ii) BrF3 

f.:ri:=r atUJ 3# Cfft ~ <il•nl! ~ ~ : 
(i) XeF4 

(ii) BrF3 

12. Complete the following chemical reaction equations : 

(i) P 4csJ + NaOHCaqJ + ~0{1) ------t 

(ii) r-(aq) + H20 en + 0 3Cg) ------t 

f.:ri::;r {1={414f-1Cfl ~ B"'llCfi{Urt Cf'it~~: 

(i) P 4(sJ + NaOH(aq) + H20UJ ------t 

(ii) r-<aq> + H2o<1> + o3cg>-----? 

13. Differentiate between molality and molarity of a solution. What is the effect of 
change in temperature of a solution on its molality and molarity? 

56 1'1 

~it~ CJft ~MH\11 ~ LlifH\11 <fi ~ <fi ~ Cfi1" ~ ~ I "f-; "Cf{ ~ ifi ('ffq" ifi 
q fe4~"'1 OflT ~ JrqTef mm t ? 
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14. Which ones in the following pairs of substances undergoes SN2 substitution reaction 

faster and why? 2 

(i) CJ-cH2C/ or CJ-c/ 

(ii) /\/\/1 or /\/\/C/ 

~mfTTCfi~lf~~~~~~ SN2 wfli~t4'1 ~Cfirfllt ~~? 

(i) CJ- CH2C/ aWcn CJ-cl 
(ii) /\/\/1 ~ /\/\/CI 

15. Complete the following reaction equations : 

(i) c=)-OH + SOCh --+ 

O CH20H 
(ii) + HCI --+ 

OH 

16. Explain what is meant by 

(i) a peptide linkage 

(ii) a glycosidic linkage 

~~ f.t; f-1L1f<1f(!ld q;y ~ ~ ~ t : 
(i) ~~ 

(ii) 1MI$Cfll~l$fsCfl ~ 

17. Name two water soluble vitamins, their sources and the diseases caused due to their 

2 

2 

deficiency in diet. 2 

5611/1 

~ lT qct•1ltnH ~ f<Rtfli:fj cfi :::rrtr ~ I ~ ~ CfiT ~ ~ ~ '3"0f ailtttf<4l * ;;rrr 
~~~fqltf.:t:fiqft~11mcfi~M~ 1 
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18. Draw the structures of the monomers of the following polymers : 

(i) Teflon 

(ii) Polythene 

OR 

What is the repeating unit in the condensation polymer obtained by combining 
H02CC~CH2C02H (succinic acid) and H2NC~CH2~ (ethylenediamine). 

f.:p::{ iii§Mctil c); QCfiMq:.'j Clil ti'tii'1lQ ~ ~: 

(i) ~ 

~ 

H02CCH2C~C02H (t1Cffil~Cfl ~) ~ H2NCH2CH2NH2 (QM&'Il'1 st~Ql0ll'1) ~ ~ 

~~~~it~ arr-t CITffi ~ qqr t- ? 

19. Iron has a body centred cubic unit cell with a cell edge of 286.65 pm. The density of 
iron is 7.87 g cm-3. Use this information to calculate Avogadro's number (At. mass 

2 

of Fe= 56 g moJ-1). 3 

~ Cli! ~ ~ ~ tl'11Cfll{ ~ ~ "{"{Sfffl t I ~ ~ ~ ~ "CfiR qft ~ 

286.65 pm itffi" ~ I ~ OfiT tr=fRf 7.87 g cm-3 t" I~~ Cli! ~ m !IZ QC1l 111itl 

~ OfiT qf<Cfl~'1 ~ I (Fe OfiT ~ o;::C4 41'1 = 56 g moi-1) 

20. 100 mg of a protein is dissolved in just enough water to make 10.0 mL of solution. If 
this solution has an osmotic pressure of 13.3 mm Hg at 25 °C, what is the molar mass 
of the protein ? 3 

(R = 0.0821 L atm mol-1 K-1 and 760 mm Hg = l atm.) 

~ ~ qft 100 mg "4T:fr "Cfl1 3Qijtffi ~ "4T:fr if~~ 10.0 mL ~ ~ ~ ~ I 

~~~Cfil 25 oc tR qm:nofl-eyq 13.3 mm Hg "itm ~<fil"4lffi o;::6£14H qqritrn? 

(R = 0.0821 L atm mol-1 K-1 ~ ~ i;fll{LJO:SM -eyq = 760 mm Hg) 

21. A first order reaction has a rate constant of 0.0051 min-1• If we begin with 0.10 M 
concentration of the reactant, what concentration of reactant will remain in sotution 
after 3 hours ? 3 

~ ~ ~ Clil ~ OfiT ~ ~ 0.0051 min-1 ~ 1 ~ 'Pl "£l1R it~ in 
o.to M~ ~~~Cfft m 3 rtt cfi~ ~Cfil ~~~if'tlrrr? 
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22. How are the following colloids different from each other in respect of dispersion 
medium and dispersed phase? Give one example of each type. 

(i) An aerosol (ii) A hydrosol (iii) An emulsion 

tfultlur~~~~~t'~.q~?fll~I~:S~~¢-ftfi:Fl~t?~ 
~~~-~ 3~01~1( 0t'ifr~: 

23. Account for the following : 

56/1/1 

(i) NH3 is a stronger base than PH3. 

(ii) Sulphur has a greater tendency for catenation than oxygen. 

(iii) Bond dissociation energy of F2 is less than that of C/2 . 

OR 

Explain the following situations : 

(i) In the structure of HN03 molecule, the N - 0 bond (121 pm) is shorter than 

N-OH bond (140 pm). 

(ii) SF4 is easily hydrolysed whereas SF6 is not easily hydrolysed. 

(iii) XeF2 has a straight linear structure and not a bent angular structure. 

~ t' a:ntm" l{R~ ~: 

(i) PH3 ~~NH3 ~~~~ I 

(ii) 3il<ffit'J11cir~~if~~~mm-~ 1 

(iii) F 2 c6J ~ f.;P"'1 "11 "3i"1l Cl2 c6J ~ fct<il "1"1 "3i"1l "ft Cfi11 itm t I 

(i) HN03 J:\'lll c6T ~ 'lf, N- 0 $.r (121 pm) N-OH '$:1" (140 pm) ctt ~ Cfi11 

~~~I 

(ii) SF4 wrrrm"ft~ ~~\iffffi"t~SF6 ~#\iWf 3i4EIR?I ~~I 

(iii) XeF2 3llll~~~~:r~-rom~itffit I 
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24. For the complex [Fe(en)2Cl2]Cl, (en= ethylene diarnine), identify 

(i) the oxidation number of iron, 

(ii) the hybrid orbitals and the shape of the complex, 

(iii) the magnetic behaviour of the complex, 

(iv) the number of geometrical isomers, 

(v) whether there is an optical isomer also, and 

(vi) name of the complex. (At. no. of Fe= 26) 

25. Explain the mechanism of the following reactions : 

(i) Addition of Grignard's reagent to the carbonyl group of a compound forming 
an adduct followed by hydrolysis. 

(ii) Acid catalysed dehydration of an alcohol forming an alkene. 

(iii) Acid catalysed hydration of an alkene forming an alcohol. 

(i) ~ ~ $ i:hl'41f"''H ~ ~ ftrr.:nt ~ ~ mrr aft\ ~ ~ llllllf>M ~ >ifR 

3{qEI2:"1 I 

(ii) ~&Ctll~lM $ a:rt(1' ~ f+ii~"p:fHUI ~ ~ q;r ~ I 

(iii) ~ ~ <fi ~ ~ "'MllhH ~ ~&Ctll~lM q;r ~ I 

3 

3 
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26. Giving an ex~unple for each describe the following reactions : 3 

fi.'' Hofmann's bromamide reaction 

( i i) G atterm an reaction 

(iii l A coupling reaction 

~~~~ ~.:::1~{0! ~f.:Tl;:r ~a:rr~ctUt.t~: 

~ 'q ~...c..,......,. (i) ~ ~ ¢11 :qrn 411'-tls:tl'-ll, 

(ii) ;12(Iil'i ~. 

{iii) 'TR 31Mf~lll I 

27. Explain the following types of substances with one suitable example, for each case : 3 

28. 

56/111 

(i) Cationic detergents. 

(i i) Food prcserv ati ves. 

(iii) Analgesics. 

~ ~ it; fR<t ~-lf-fi 34 J.{'ffi 3<;1tH Ul ~ sc; f.:fl::;f llif :f.r ~ ; --"' · 
' f . ( i) Cfi 21 ll "'i Cfi 3'!4 :q I \J1 Cfi 

(ii) ~~I 

tiii) ~I 

(a) Define molar conductivity of a subst.:.:-. .:c and describe how for weak and 
strong electrolytes, molar conductivity changes with concentration of solute. 
How is such change explained ? 

(b) A voltaic cell is set up at 25 °C with the following half cells: 

Ag+ (0.001 M) I Ag and Cu2-+ (0.10 M) I Cu 

What would be the voltage of this cell ? (Ec cell= 0.46 V) 

OR 

(a) State the relationship amongst cell constant of a cell, resistance of the solution 
in the cell and conductivity of the solution. How is molar conductivity of a 
solute related to conductivity of its solution ? 

(b) A voltaic cell is set up at 25 °C with the following half-cells : 

A/ I A{J+ (0.00 I M) and Ni I Ni 2+ (0.50 M) 

Calculate the cell voltage [E0 
Z+ = - 0.25 V, E0 )+ =- 1.66 V] 

Ni I Ni AI I A! 

8 
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(a) ~ "Cflll{)ffi ili<1Cfl\11 Cfll ~ ~ 1 ¥R 3fR ~ ~ ~ ctfr "Gtm 
i11<1Cfl\11Q ~ * ~ quCl<"l""l tR ~ ~ ~ m-m ~ ? r-=r quCld•11 CfiT CfiRUT 

~~I 

(b) 25 oc tR 3N m-IT Ag+ (0.001 M) I Ag m Cu2+ (0.10 M) I Cu coT~ CFi< "QCfl 

~m.r~~~ ~~~qft~~m?(E0ccll;::0.46V) 

(a) fcf>m ~ Cfft ili<1Cfl\11, ~ if ~ CfiT ~ 31R m=:r ~ ~ ~ ~ "Cflt 
~ I~ "Cfft ~ iii<1Cficll .a:fR ~cit i11<1Cfldl CI1T ~ ~ ~ I 

(b) ~~~ 25 oc "~Rf.rcf aN m-IT-« 'tittlf->1\1 ~: 

All Az3+ (O.oo 1 M) a:ftt Ni 1 Ni2+ (0.50 M) 

"ffi1 qft ~ qf{Cflf{"k1 ~ I [E0 

2+ =- 0.25 V, E0 
. -'+ = - 1.66 V] 

Ni !Ni At !AJ 

29. (a) Complete the following chemical reaction equations : 

(b) Explain the following observations about the rransi tionlinner transition 

elements: 

(i) There is in general an increase in density of element from titanium 

(Z = 22) to copper (Z = 29). 

(ii) There occurs much more frequent metal-metal bonding in compounds of 

heavy transition elements (3rd series). 

(iii) The members in the actinoid series exhibit a larger number of oxidation 

states than the corresponding members in the lanthanoid series. 

OR 

(a) Complete the following chemical equations for reactions: 

5 
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56/lil 

(b) Give an explanation for each of the following observations : 

(i) The gradual decrease in size (actinoid contraction) from element to 

element is greater among the actinoids than that among the lanthanoids 

(Ian thanoi d contraction). 

(ii) The greatest number of oxidation states are exhibited by the members in 

the middle of a transition series. 

(iii) With the same d-orbital configuration (d4) eel+ ion is a reducing agent 

but Mn3+ ion is an oxidising agent. 

(a) f.:ft::r {I fll ~f-1 eti :a 4'1 "fl{ o 11 CfiT l{U qj\ Wtfurit : 

(i) Mn04(aqJ + C20_i-Caq) + H+(aqJ----) 

(1-~-) c o2- F 2+ H+ r2 7 {aq) + e (aq) + {aq)----) 

(i) ll$2f"'1~Ii (Z = 22) ~ "Cfi'itR (Z = 29) ~ i'l'"'fQ ~ tlllii;:(OIF!: "'~., 7f':'9 t I 

(ii) ~~~ (rih:rir 5?Mr) it;~~ ·G~-g~nnq-i:TT"11 3--l:o~-.: :---r~~w.~; 1 

(iii) Qfck•w:rs SJtuft it; i'l'"'fQ ~ ~ ~ '11 ll :s ~ -&;-~ :ir :-~...:r ~ "B&:rr ~ f1:r:::r 
aqilll'1 .w.wmt~~t 1 

(a) f.:l'l::r { I fll ~ f-1 eti :a 4'1 eti { o 11 CfiT l{U qj\ Wtfurit : 

(i) MnO:.i(aq) + S20r-(aqJ + Hz0c1J----) 

(ii) Cr20?(aq) + ~S(g) + H\aq)----) 

(b) f.:l'l::r Jiqflleti"'1l qft ~ ~ : 

(i) Qfck'11 $61 ~ ~ i'l'"'fQ it WTR ~ -q tiT11l1IJ it; 3i'1'Cii1'Z ~ t~l41 ;::(01 t11 ~ (Qm'11 HI 

~) 31!t~ J~'11$:s)i iti ciA~'11$6 ~) am Wr ;:;:rrnr t 1 

(ii) ~ ~ ~ ~ ~ aqiJq'1 31E4fiiiQ ~it; tfUT it;~ mT ma mriT 
t"l 

(iii) ~ d-~ ~ (d4) it; ~ Cr2+ awr-:r J>lqi!lllcti ~ ~ Mn3+ awr-:r 
aqili~Cfl t- 1 

10 
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56/lfl 

(a) f.:p:::p~'i~ m-r<1 fc5<l ~ ~ : 

(i) ~~~~~hCfl~, 

(ii) ~ ~ <il~IWG~i~'S I 

(i) 

0 
II 

(ii) 0 + ........... Anhydrous AJC/J , OC'CH3 

0 
II 

(iii) 0 + ............ ........... Oc'Q 
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