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CHEMISTRY (Theory)
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General Instructions :

(i)  All questions are compulsory.

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

(iti) Questions number 1 to 8 are very short-answer questions and
carry 1 mark each.

(iv) 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.
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1. Define ‘order of a reaction’.

“Hfafmar RN FfE’ F iyl FET

2. What is meant by ‘shape selective catalysis’ ?

‘aFfa Ifa (Vv-Tafeea) ST = w7 ad g 2 2

3. Differentiate between a mineral and an ore.

& @S 3R & 3w § R Wy FT |



10.

11.

What is meant by ‘lanthanoid contraction’ ?

Ad7e TFT | T a2 ?

Write the IUPAC name of the following compound :
CH, = CHCH,Br

frafafaa dtfis =1 a3 d.w . (TUPAC) Tm faf@y :
CH, = CHCH,Br

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

4-FANLRF-2-30 & W= Infaa Hfse )

How would you convert ethanol to ethene ?

TAHia & TEH ¥ AT »W OiaRka s 2

Rearrange the following 1n an increasing order of their basic
strengths :

CeHNH,, C;HN(CH,),, (C¢H),NH and CH,NH,,
fafafen & R a9 9w F 950 w9 § T ZaRkega Fifg
CeHsNH,, C4H N(CH,),, (C4Hy),NH 3R CH,NH,.

Explain how you can determine the atomic mass of an unknown metal

if you know its mass density and the dimensions of unit cell of its
crystal.

g MY TE WA U] F SHAA W@ IR e fFRA F @E /a9
Fard-dgd  (famdy I & & sed T EeE AR W S0 2 =R
T |

Calculate the packing efficiency of a metal crystal for a simple cubic
lattice.

gy THHR e (fee Hfaw dfew) & fov & uig fiea &) i e
fiEfea FfET |

State the following :
(1) Raoult’s law in its general form in reference to solutions.

(1) Henry’s law about partial pressure of a gas in a mixture.

faafaf@a &1 wga fafguo .
i) foogdi & 9ot & 9mm &0 & USee F fan |
Gi) fagu d & g & Hifvs @9 & 9=y & 70 o7 39 |
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13.

14.

What do you understand by the rate law and rate constant of a
reaction ? Identify the order of a reaction if the units of its rate

constant are

(1) L' mol s7*

G1) L mol™! g1

Y G AES F W R R X Fuis ¥ T ouMEe B 7 w3
frefafiaa aFd @ e & *fe F yga FfaT

@ L' mol s}

(ii) L mol™! st

The thermal decomposition of HCO,H is a first order reaction with a
rate constant of 24 x 10~ s! at 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) ‘

fir TT a9 W 24 x 10° s7' & X fgwid & 99 HCO,H & &9 fawea &
v &ife & Afifear @ @ | oReem g HCO,H & T& amfas o &
3 di-9i 9% fowed # f&aw g @M | (log 0-25 = — 0-6021)

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

(1ii) Froth floatation method of concentration of a sulphide ore

frefafad s Tha & fuie fagr &1 avl FifST

()  ogefam wig & 9y yERdr giEnt

(ii) GTHET JATSE & A a4 fafg g’ Figor
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16.

How would you account for the following :

(i) Cr®* is reducing in nature while with the same d-orbital
configuration (d*) Mn3* is an oxidising agent.

(11) In a transition series of metals, the metal which exhibits the
greatest number of oxidation states occurs in the middle of the
series.

ﬁmtﬁf&aﬁmmmmaﬂﬁq:

(i) Cr’ s aas ? wafs e d-3ifded A= (b ¥ s Mnd* =
I9TES Bl 2

(i) HHAU ugan & fed Soit &, St a@ walfvs den § Iguga sEw s
A A 8, I8 AN & TF H G A @ |

Complete the following chemical equations :

(i)  MnO, (aq) + 8202' (aq) + HyO (1) —

(i) Cr,02 (ag) + Fe? (ag) + H" (aq) -

OR

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

(i1) Unlike Cr3+, Mn2+, Fe3* and the subsequent other M%* ions of
the 3d serigs of elements, the 4d and the 5d series metals
generally do not form stable cationic species.

frefefan Taat adEo @ gl i

()  MnO, (aq) + 8,05 (ag) + HyO () -

(i) Cr,0; (aq) + Fe** (aq) + H' (aq) —

HEqT

famfafaa & sRor fAfau .

1  Cu (I) 3733 9oy faerga & @Rl 98 a1 €

(ii) o<t &t 3d guit & Cr3+, Mn2+, Fe3* 3ik g & M2+ 3mg & faudd 4d
M 5d STl F urg T R WRY gAEA @i A g |
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18.

19.

20.

Explain what is meant by the following :
(1) peptide linkage

(i) pyranose structure of glucose

wWe Fifau & fA=faf@d @ | g9an I @
i) U<ie %
(i) THE F GOAY =

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

DNA 3R RNA # q&7 s 3 & fafgr | 9 §ia § /@ 33 9W
fafgr st 37 A # o o 2

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 at 25°C.
Assuming that the gene fragment is a non-electrolyte, calculate its

molar mass.

Sd & 350 mL S & UF @oE F 895 mg A g fq@ma @ @

Fod 25°C W e €™ 0-335 torr 8 | ¥@ WHA BT (& Si4 @IS
faqa-aruaea 8, 38& v (HieR) F=WE 9 HIWT |

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

(1) an electric current is passed through a sol

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

(11i) an electrolyte (say NaCl) is added to ferric hydroxide sol

TRAUT g @ gl Fleliedl w1 Sl FfST | I&@S T & faved sk
TF-T& 380 ST |
3rgar

e ST & T g 8 99

(1) & A & @ fagq wm warfea @ ot @

(i) &9 F & FOYS F fEd da F @ yarfea fe I @

(iii) H13 fagqA-3v9eA (¥ NaCl) & gEgimne @ # i I @

6



1. How would you account for the following :

22,

23.

i) H,S is more acidic than H,0.
(1) The N - O bond in NO; is shorter than the N - O bond in NO;.

(iii) Both O, and F, stabilize high oxidation states but the ability of
oxygen to stabilize the higher oxidation state exceeds that of
fluorine.

frafafed & 0 & @

(i)  HyO F e H,S afis aelia 2 |

(i) NO, # N-O 3y NO; # N-O &Y & Bl g 2 |

(i) O, 3R F, IF & I I9F7 Foef N w@iga 2} § Wy T
TR & e IfFiS TEE 2

Explain the following terms giving a suitable example in each case :
(i) Ambident ligand

(i1) Denticity of a ligand

(iii) Crystal field splitting in an octahedral field

39 ILE 2d gL fAfafEd T T F e SN

i)  3Iwge~t fAHvg (Ambident ligand)

Gi) fadtvg & Q@ (Denticity)

(i) EFTHRT 41 ¥ fFeEa 849 faues

Rearrange the compounds of each of the following sets in order of
reactivity towards S, 2 displacement :

(1) 2-Bromo-2-methylbutane, 1-Bromopentane, 2-Bromopentane

(1)  1-Bromo-3-methylbutane, 2-Bromo-2-methylbutane,
3-Bromo-2-methylbutane

(iii) 1-Bromobutane, 1-Bromo-2,2-dimethylpropane,
1-Bromo-2-methylbutane

frafafed w&s o & A ® 9% Sy2 fFwmT & wfeaa & #7 ¥ fafan
(i) 2-7m-2-Afgdegeq, 1-aWd=a, 2-amd=A

(ii)  1-5-3-Afgeegeq, 2-am-2-afqesged, 3-amt-2-afae=Rs

(iii) 15M=zRS, 1-5M-2,2-sRAfgans, 1-56m-2-Aftases



24. How would you obtain the following :

25.

26.

(i) Benzoquinone from phenol

(i1) 2-Methylpropan-2-o0l from methylmagnesium bromide
(i1i) Propan-2-ol from propene

am frafafea 8 9 a0

i) SHFEE ¥ dwsifeaa

(i) Aty AaEe ¥ 2-AfeHIva-2-3ia

(iii) W9 |/ WT-2-Hd

State reasons for the following :
(1) pK,, value for aniline is more than that for methylamine.

(i1) Ethylamine is soluble in water whereas aniline is not soluble in
water.

(i1i) Primary amines have higher boiling points than tertiary amines.
frafafed & F:eor fafan

i) e % faT pK, & 99 UEida Afgaed ¥ sfus @ 2

(i) ufreRd 9@ & gEavia @ o e o9 § @ g

(ii)) wEafrw TR & FgaE JAIE TS} JfuE Fd § |

Draw the structures of the monomers of the following polymers :
(i) Polythene

i) PVC

(ii1) Teflon

frafafEs sgosl & caasl ® GEAT T9RT

(1) g9
(1) PVC
(iii) 29



27.

28.

What are the following substances ? Give one example of each.

(i)
(ii)

(iii)

Food preservatives
Synthetic detergents
Antacids

frafafaa 9gd &1 @9 & 7 IS YFR A UH-Us I8 ST |

(i)
(ii)
(iii)

(a)

(b)

(a)

(b)

(a)

(b)

g IR
gyofid ayeisia
¥=1f82 (Antacids)

What type of a battery is lead storage battery ? Write the anode
and cathode reactions and the overall cell reaction occurring in
the operation of a lead storage battery.

Calculate the potential for half-cell containing
0-10 M K,Cr,0, (aq), 0-20 M Cri? (aq) and 1-0 x 10°* M H* (aq)
The half-cell reaction is

Cr,02" (aq) + 14 H* (aq) + 6e” - 2 Cr’* (aq) + 7 Hy0 (),

and the standard electrode potential is given as E° = 1-33 V.
OR

How many moles of mercury will be produced by electrolysing
1-0 M Hg(NOg), solution with a current of 2-:00 A for 3 hours ?
[Hg(NO3)y = 200-6 g mol ]

A voltaic cell is set up at 25°C with the following half-cells
AI°*(0-001 M) and Ni*(0-50 M). Write an equation for the

reaction that occurs when the cell generates an electric current
and determine the cell potential.

(Given : ENi2+/Ni =-025V, EA13+/A1 = - 166 V)

W daras 920 59 YER & 920 @ 7 o dWEE 823 & FW A W
S T IR Sue W AR @t @ ek Fo-fraeR S a9 affrn
g, 3¢ fafigu | |
0:10 M K,Cr,0, (aq), 0-20 M Cr®* (aq) 3k 1.0 x 107* M H* (aq)
gl IY-Ud @ fawa ofEfa Fifew |

aY-¥a ANfFa 39 wHR § It @

Cr,02" (aq) + 14 H* (aq) + 6™ — 2 Cr’* (aq) + 7 H,0 (),
4% e as 3eaie fava e T @, E° =133 V.
A



29,

(a)

(b)

(a)

(b)

(a)

(b)

392 & fau 2.00 A& fagq 9 & w9 3k 1.0 M Hg(NO,), @
F1 faRqq-omaed f&r 91 @ o 9RG & fReR dig @ @R e ?
[Hg(NO,), = 200-6 g mol~!]

TS aieeg 9d # 25°C | fa od-8a & 9w =fma &3 s @
A13+(0-001 M) 3k Ni2+(0-50 M). 39 3fufrar =1 gffetor fafae st a9
F fagq o Se@ A R @t @ ok w1 fawva w9 FANT

(WW?:EO

2y =02V, E 5 =—166V)

Draw the structures of the following molecules :
(1) (HPOg),
(i1)  Brk,

Complete the following chemical equations :
(i) HgCl, + PHy; —
(1) SO4 + H,SO, —»
(1) XeF, + H,O -
OR

What happens when

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

(11) sulphur dioxide gas is passed through an aqueous solution
of a Fe (III) salt ?

Answer the following :
(1) What is the basicity of H,PO,; and why ?

(i1) Why does fluorine not play the role of a central atom in
interhalogen compounds ?

(i1) Why do noble gases have very low boiling points ?

10



(a) fr=fafEd sl & @@ afad Fifaw
(i)  (HPOg)q
(ii) BrF,
(b) fi=fafaa soafs gdisol & g i
(1) HgCl, + PH, —
i) S04 + H,S0, —
(i11) XeF, + H,0 —
HI4q]

(a) &4 @1 e &
i) NaOH ¥ @ig 1@ faorga & sondq A9 yafed S adt @ 2

(i) Fe (III) ¥au & I faorgd & ¥ g SRAEEEE 19 yafed &t
e @ ?
(b) fAfafead F I ST
(i)  HPO, & &Ra&a (basicity) ¥ @ 3k 74} ?

(if) AU AT § Tfenda FE9 WA F i § 9 T &R
g ?

(iii) 3epE (AFw) N6 F F@giT 987 &0 ¥ o & ?

30. (a) Illustrate the following name reactions :

(i) Cannizzaro’s reaction

(11) Clemmensen reduction

(b) How would you obtain the following :

(1) But-2-enal from ethanal
(ii) Butanoic acid from butanol

(iii) Benzoic acid from ethylbenzene
OR

(a) Give chemical tests to distinguish between the following :

(1) Benzoic acid and ethyl benzoate

(ii) Benzaldehyde and acetophenone

11



(b) Complete each synthesis by giving missing reagents or products
in the following

| COOH  SOCl,
. GECOOH heat

) H,NCONHNH,
(11) CﬁHSCHO —>

Gi) ( »=CH, »{ ) CHO
(a) [=fafga 9w gt afufraet & 3Tewr dfec .
() FHAER R fufwa
(i) ooME~A TU=dH
(b) F=fafad F T F I F
(i) A 8 Fe-2-31d
(i) SRAE | F2ARE A
(ii') UfgAa=ia ¥ I=%E 3
Jrgan
(a) f=fafEa & 92 F@ & foT agafs wdyen & AfE .
i) aIsH 3t 3R e aE
(i) afcegss IR TEREIHAR
(b) fafafga & FfeRs tgar 3O & 7 fo@ W & 3% faEw 7T

YU & T"f ST :
COOH  SOCI,
o (X
COOH el
H,NCONHNH,
(i) C4H.CHO >

i) { )=CH, { )»—CHO

12





