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 Please check that this question paper contains 12 printed pages.

e Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e« Please check that this question paper contains 30 questions.
e Please write down the Serial Number of the question before
attempting it.

e 15 minutes time has been allotted to read this question paper. The
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10.30 am., the students will read the question paper only and will not
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(i) Marks for each question are i :

(ili)  Questions number 1 to 8 are very short-answer questions and

carry A1 mark each.

(lu)  Questions number 9 to 18 are short-answer questions and carry
2 marks each.

(v) Questions number 19 to 27 are also short-answer questions and
carry 3 marks each.

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

(vii) Use Log Tables, if necessary. Use of calculators is not allowed.

n7ai04 ~
@) "«tit wi; 31Frgpf ~ |
(ii) ~ w0t~ 3fg ~ U~
(i)  wi-~ 1it 8rrq; Fr €y-~  w;; ~ 1~ w;; 0t fll 13fg; ~ |
(v) w;~  9it18 g €Y=~ w;; ~ 1~ w; it fll: 2 3fg; ~. |
v ow-~ 19 it 27 g VMt €Y-~  w;; o~ ~ w0t Rl 3 3fg; ~
(i) w;-~ 28 it 30 fftef~ w; ~1~  w; it fcll 5 3fg ~. |
i) 3i7g~qquriitt ot ~ g [1) g 1 ~fl&edr it ~ g7 3LIUfrr crtf.

1. Define 'order of a reaction'.

2. Wha is meant by 'shape selective catalysis ?

3. Differentiate between a minera and an ore.
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4.  What is meant by 'lanthanoid contraction' ? 1
B~<illds  ~ ~ ~ o~ ~ ?
5.  Write the IUPAC name of the following compound : 1
CH» = CHCH2Br
fikif~f&et  ~ CiiT~<i: "cft~m. (IUPAC) ~ ~

CHo = CHCHBr

6. Draw the structure of 4-chloropentan-2-one. 1

4-<R11U~;:|+2-* cit ~ ~ ~ |

7. How would you convert ethanol to ethene ? 1
~ q) ~ if st -~ {CgictRet~  ?
8. Rearrange the following in an increasing order of their basic
strengths: 1
CeH5NH2' CgH5N(CHg3)2 (C6H5)2NH and CH3NH,.
f.kif~f~ct q) - afftGr ~ ~~  ~ ¥ — —

CeH5NH2 CgH5N(CHa)2 (CsH5)2NH 3R CH3NH,.

9. Explain how you can' determine the atomic mass of an unknown meta if you

know its mass density and the dimensions of unit cel of itscrystal. 2
Wr ~ fiffi ~  CAT S:&l"IH ~ IR ~ fofiRitl ~ ~ m, ol
~~ (~3 ~ Mdt~ ~  saH- - -

10. Caculate the packing efficiency of a meta crysta for a smple cubic

|attice. 2
~ ~ ~ (fultRyr  ~ ~) ~ ~ ~ ~ fgihreiClt ~ ~
GRCflf~ct ~ 1

11" State the following: 2
() Raoult's law in its general form in reference to solutions.

(ii) Henry's law about partial pressure of a gas in a mixture.
fikiF~fuct CfiTg~ -

(i) Fltll411~ ~ if ~ ~ if ~ cit forrr |

(i) M~~~ ifm-CfiT~1
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12. What do you understand by the rate law and rate constant of a
reaction ? ldentify the order of a reaction if the units of its rate
constant are :

() L-1 mol s1

(i) L mo}",-$1

wr - - 1
RIOOHf(iruHL  ~ ~ o~ T W Chl~ ~

() L-1 mol s1

i) Lma-l s1

13. The thermal decomposition of HCO,H is a first order reaction with a
rate constant of 2.4 x 10-3s1 a a certain temperature. Calculate how
long will it take for three-fourths of initial quantity of HCO,H to
decompose. (log 0-:25 = - 0-6021)

~ ~ mq " 24 x 10-3s1 ~ G\ ~ ~ W:r HCOH air - ~
wm W g1 - Mal ~ 1 qrefic- = HCO,H Chl~ -~ 1ffl ~
~  ffir~~ i - if fcfiffrr "fifif ~ | (log 0-25 = - 0-6021)

14. Describe the principle controlling each of the following processes:
(i) Vapour phase refining of titanium metal

(i) Froth floatation method of concentration of a sulphide ore

(i) 29ROt~ CAT CiT&r ~ qR&;ffol

(ii) flOFil~S ~ cir -~ - m— —
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15. How would you account for the following

(i) Cr2+ is reducing in nature while with the same d-orbital
configuration (d“) Mn 3+ is an oxidising agent.

(i) In a transition series of metas, the meta which exhibits the
greatest number of oxidation states occurs in the middle of the

series.

RKIf~Rgd ) CRUT -~  ~ -

()  Cr2+ ~ B3NClicfi~ ~ 1 d—~ forzem (d%) it ~  MnS+ ~
sQilic ~ - |

i) ~ ~3T ot 1%m ~  ~ ~ mg — ~  ~ 3Qilki ~ -

Q8 (MHI ~ ~ ~ it 1fizr~ ~ ~ ~ |

16. Complete the following chemical equations:
()

(i) Cr20~ (agq) + Fe?+ (ag) + H+ (aq) ~

OR

State reasons for the following
(1) Cu () ion is not stable in an agueous solution.

(i) Unlike Cr3+, Mn2+, Fe3+ and the subsequent  other M2+ ions of
the 3d series of elements, the 4d and the 5d series metals
generdly do not form stable cationic species.

)

(D))
3I?2fCfT
f~kif~Rgd It cmuT -~

(0  Cu(l)3WR~~~~~—~ |
i) ~ Ct3d~ ~ Cr3y, Mn2+, Fes+ dll. Gific ~ M2+ 3WKIT it fcfofffi 4d

afu 5d ~ it ~ ~141~00 ~ -~ ~ WiniJl ~  ~
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Explain what is meant by the following:
(i) peptide linkage

(ii) pyranose structure of glucose

~ -~ fct; RIO4L~Rg(l ~ gt - ~ -
0  0Ql~s ~

i) ~ ctr ftHI'11~~

Write the man structural difference between DNA and RNA. Of the
four bases, name those which are common to both DNA and RNA.

DNA dM. RNA -0~  ~@HIGict 3lw q;) ~ | TR -~ O~~~
~\l)~zyrr-g:~~~ |

A solution prepared by dissolving 8:95 mg of a gene fragment in
35:0 mL of water has an osmotic pressure of 0-335 torr a 25° C.
Assuming that the gene fragment is a non-electrolyte, calculate its

molar mass.

~ ~3%0mL#~ ~~ ~ (I 895 mg 11r0 ~ M(111"i ~ ITHT
~ 25° C IR q{I~-{ufl es 0-335 torr ~ | ~ ~ ~  fet, ~ ‘@Us
~-3Hqell, 1l ~ - JUTCE () S:olllil"+  ~ I

Classify colloids where the dispersion medium is water. State their
characteristics and write an example of each of these classes.

OR

Explain what is observed when

(i) an electric current is passed through a sol

(ii) a beam of light is passed through a sol

(iii) an electrolyte (say NaCl) is added to ferric hydroxide sol

~ ~ ~ CnB ch(IT~S e cjnTetigor ~ |~ cf Cfr ~n-x  am.
~— 3tl:Iti{ol ~ |

~ ~ fet qar mm: ~ ~

@) foim MC-I-g:~ ~  wr - ctr \ifffit ~
Gy — wrnrClr ~  ssuisvrg) flim MC-F # ~ ~ ~ ~ -~
iy CiW ~ [~ NaCl) ~  tA~*TCRil-S MG # siffi ~
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1. How would you account for the following :
() H,S is m%re acidic than H,0.

(i) The N - bond in NO; is shorter than the N - 0 bond in NO;.

iy Both 02 and F2 stabilize high oxidation states but the ability of
oxygen to stabilize the higher oxidation state exceeds that of

fluorine.

RklIf~o0 ~ CKIT CfRUT ~

(i) H,0 Cil -~ H,s Al ~ t

(i) NO;itN-0~ NO;itN-0~ ~-rmmt,

(i) oz aM F2~ M ~ dgi~1 ~3TI  cit =214~ ~ ~ ~ -
~amr., dit - allCfars11 ~ t

22. Explain the following terms giving a suitable example in each case :
(i) Ambident ligand
(i) Denticity of a ligand
(i)  Crystal field splitting in an octahedral field

- duoli{o~ ~ RKf(1f&o ~ G Cil ameQT -
(i) ~ ~ (Ambident ligand)

iy -~ Clit ~ (Denticity)

(i) si~h1g)~ ~ It mfe{1 ~ M%lrt

23. Rearrange the compounds of each of the following sets in order of
reactivity towards SN2 displacement:

(i) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane
(ii) I-Bromo-3-methylbutane, 2-Bromo-2-methylbutane,
3-Bromo-2-methylbutane
(iii)  1-Bromobutane, |-Bromo-2,2-dimethylpropane
1-Bromo-2-methylbutane
teer tRaigo -~~~ - cat~ N2 - Ot fif~~ol ~ gfitt it ~
(i) 2-~-2-~M{1iiXil'l, 1-~141~;;'12-ilth)~;;'1

(i) 1~-3—{liiXilt,  2-mm-2-~M{LiiXiI'l 3-mm-2-~{LiiXiI'l
(i) l-~t¥fliiXil'1, I-mm-2,2-~21{1541q'1, I-mm-2-~21{LiiXil'1
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24. How would you obtain the following
() Benzoquinone from phenol
(i) 2-Methylpropan-2-ol from methylmagnesium bromide
(iii)  Propan-z-ol from propene
A flkf~f~1 ~  ~  EM-
i - ~ ~fetqOill
@ii)  itf2A(1~Ift~lIfst distl~S ~ 2-4f21(1sf1Q+2-arn

(i) MR ~ ~-2-affi;r

25. State reasons for the following
(@) pKb value for aniline is more than that for methylamine.

(i)  Ethylamine is soluble in water whereas aniline is not soluble in
water.

(i) Primary amines have higher boiling points than tertiary amines.
tIf~fa(1 It guT -

(1) Qflcili ~ ~  pKb gt IfR ~ if2(10~ .~ 3lf~ MM ~
(i) vm@aQ~i  ~ - i~~~ Qfletti ~ Qg ~ o~
(iii)  ~12MCfl ~ It cforiichl ~ - - - .

26. Draw the structures of the monomers of the following polymers
()] Polythene
(i) PVC
(iii) Teflon
fIf~fe(1  Cid~whi it Q>Ci(1ee1ctT ~{THI~ ~
i ~—
i) PVC
@ii) -~
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27. What are the following substances? Give one example of each. . 3
(i) Food preservatives
(ii) Synthetic detergents
(iii)  Antacids
RIf(fuj(1  -qzyf cprr ~  ~ ? ~ ~  Cff ~ 303~ ~
0] ~~
(i) T~~~ 3igqlxct
(iii)  ~o:ciHs (Antacids)
28. (9 What type of a battery is lead storage battery 7? Write the anode

and cathode reactions and the overall cell reaction occurring in
the operation of a lead storage battery.

(b) Calculate the potential for half-cell containing
0-10 M ~Cr207 (ag), 0-:20 M Cri+ (ag) and 1.0 x 10-* M H+ (aq)
The haf-cell reaction is
Cr20~- (aq) + 14 H+ (ag) + 6e ~ 2 Cri+ (&) + 7 H,0 (1),

and the standard electrode potential is given as EO = 1-33 V. 5
OR
@ How many moles of mercury will be produced by electrolysing

1.0 M Hg(NOg)2 solution with a current of 2.00 A for 3 hours?
[Hg(NOZ)2 = 200-6 g mor?]

(b) A voltaic cel is set up aa 25° C with the following half-cells
AI3+(0-001M) and Ni2+(0-50M). Write an equation for the
reaction that occurs when the cell generates an electric current
and determine the cell potential.

(Given:  E~i2+/Ni =- 025V, E~3+/ Al =- 1.66 V) 5
@ MM Tewon - ffiB - cn- - gallM Tawen - - qon 6 R

-m ~ ™ R - mm ~ ¥ fiec( M~ =~ mm

t~—~1 g

() 010 M ~Cr207 (ag), 0-20 M Cr3+ (aq) 1-0 x 1(j-4 M H+ (aq)
gffi aN-m-r cit feNg  QRCAifL( ~ 1
aN-m-r ~ ~ -~~~ -
Cr20~ (aq) + 14 H+ (aq) + 6 -t 2 Cri+ (ag) + 7 Hy0 (),

~ ~ o~ $~&Ag feNg WIr ~  ~ EO = 1.33 V.
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29. (a)

(b)

@

(b)
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x
3~ it fffi; 2200 A g fCWL ~ it mor 1.0 M Hg(NOg)2 -
ChT ~~ - ur o~ ffi lilU it~ ~ o oamieri ~ ?
[Hg(NOg)2 = 200-6 g mol-I]

~ IR~ M ~ 25° C IR fp:f aN-m# it mof - ~ T ~

A13+0-001 M) dll Ni2+(©O-50 M). ~ ~ CAT wilCf{d  ~ - M

it fofWL ~ ~ Cli8 wr MM ~ dM M ot forig~ ~ |
EONi2+/Ni =- 025V, EOAI3+/ Al = - 1.66 V)

Draw the structures of the following molecules :
(i)  (HPOg3
(i) BrF3

Complete the following chemical equations:
(i) HgCl, + PH; -
(i)  S03 + H,S0, -
(i) XeFs + H,0 ~
OR
What happens when

(i) chlorine gas is passed through a hot concentrated solution
of NaOH?

(i)  sulphur dioxide gas is passed through an agueous solution
of a Fe (I st ?

Answer the following :

0] What is the basicity of H;PO; and why ?

(i)  Why does fluorine not play the role of a central aom in
interhalogen compounds ?

(i)  Why do noble gases have very low boiling points ?
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€)) f.p-OirctRsH1~.m ctt ~<:qOil~ ~ ~

i)  (HPOy3
(i) BrFs
(b) R™1rctMd  <1~IfRCfi ~111cf1<ufit 1fU ~

() HgCl, + PH, -
(i) 80, + H,SOa -
(i) XeFs +H,0 ~

&2fCIT

@ <Ar MM~ ~

() NaOH ~ ~ 7wf ~ It iR ikf ~ ot \fTifl ~ 2

(i) Fe(ll) ~ ~~ ~ it ~~  -3itcrI~s ikf ~ ctt
Tl ~ 2

(b) R"™"1rctr~d ~ -~ ~ :

() HyPOg Clt ~ (basicity) <FIT ~ QiR cpff ?

(i)  3HHI~~J1rj ~ it LR ~ ~ ot~ it er e MM
~ 7

i) ~ (~ Itm ~ gg~ticii~ ~ ocpff~ ~ ?

30. (a Illustrate the following name reactions :
) Cannizzaro's reaction

(i) Clemmensen reduction
() How would you obtain the following:
(i) But-2-enal from ethanal
(i) Butanoic acid from butanol
(i) Benzoic acid from ethylbenzene 5
OR
@ Give chemical tests to distinguish between the following :
(i) Benzoic acid and ethyl benzoate

(i) Benzaldehyde and acetophenone
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(b) Complete each synthesis by giving missing reagents or products
in the following :

_ COOH
O« COOH heat

(ii) CSHCHO H2NCONHNH2-+
5

iy C)= cHy — O-cho
@@  fikff~fuH'l :p1a CITH ~aTl ~ 3~1t<Ol ~
() -0l qT -
(i) Cf{lil~al ~
(b)  RkfC'ROd 1T 3mr ~ o1y -

i -~ ~ ~-2-~
@iy iigraer~ illL~Ctl ~
(iii)  qfACl~~1~ ~~~Cfl ~
317(CFT
(@  fikfic'Rod # ~ CfiB ~ ~  <1-Wficfi~ it ~
i —~ci -~ du~  ~qc
(i)  ~~F-st~s U Qu2hhl:{J1
()  fikf-Rod i - 3 ~ ~ -~ -~ M~ taeci -
gttol 1T ~ ~ :
_ COOH Soc1,
W € ! COOH ~
(if)

iy C)=ch, —+ O=cro
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