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Please check that this question paper contains 8 printed pages.

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

Please check that this question paper contains 27 questions.

Please write down the serial number of the question before attempting it.
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General Instructions :

0]
(ii)
(i)

All questions are compulsory.

Marks for each question are indicated against it.

Question numberd to 5 are very short-answer, carryinfy mark each. Answer
these in one word or about one-sentence each.

(iv) Question numbers to 12 are short-answer, carrying marks each. Answer these

(v)

in about 30 words each.

Question numbers3 to 24 are short-answer questions 8fmarks each. Answer
these in about40 words each.

(vi) Question numberg5 and 27 are long-answer questions 6fmarks each. Answer

(vii

T
0]
(i)
(i)

these in abou?0 words each.
) Use Log Tables, if necessary. Use of calculators is not permitted.
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(V) geT-a@r 13 & 24 % Tg-3709 g7 & FAH g7 & forg 3 o7 B gAFH g9T
X @ 40 gl 7 g
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Which point defect lowers the density of a crystal ?

HITAT @ES AV fohed & T Bl HH HY oal o

Write an expression for mole fraction of a component ‘A’ present in a solution with
another component ‘B’. 1

e ‘A S fIaae § g gesw ‘B % 91y SURYd &, & Wi ST A1 e fakay |

Define activation energy of a reaction. 1

g AR & Aihaer Sot w gRumer ity |

Arrange the following in the order of their increasing basic character in solution :
NH, EtNH, EtNH, EtN.

3

frfafad = faaas 9 39 9T @YE & 9ed Y B AU-9@ B ¢
NH, EtNH, EtNH, EtN.

3

Write the IUPAC name of the following : 1

H,C o
I
0—C—CH,

f=fafaa &1 IUPAC W fafigo -

H,C o
I
0—C—CH,

Write the reactions that occur at the electrodes of lead storage battery (i) when it is in
use and (ii) when it is on charging. 2

OR

Describe the composition of anode and cathode in a mercury cell. Write the electrode
reactions for this cell.
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Describe mathematically the formation of molecular orbitals in homonuclear diatomic
hydrogen molecule by LCAO method. 2

OR

Compare the relative stability of the following species and indicate their magnetic
(diamagnetic or paramagnetic) behaviour :

B, and g
LCAO fafer arr sniiventa fauiivas erggio o] # anfoaes Sffdedl @ T @
O & F AU I |

g
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Point out the difference between : 2

() chirality and chiral centre, and

() enantiomers and diastereomers.

() Rl ol e &g, 3R

(i) THfArRl SR SETEREET |
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Describe the mechanism by which the hydroxyl group attached to an aromatic ring is

more acidic than the hydroxyl group attached to an alkyl group. How does the presence
of a nitro group in phenol affect its acidic character ?
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Distinguish between homopolymers and copolymers and give one example for each.
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Write the structure of a reagent used for initiating a free radical chain reaction. How
does it act ? 2
I qolh @ ATUERAT Bl IR FH & [0 GG Uk ATHERE i =T foiEy |
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The outer electronic configurations of two transition metals are #s3and (ii) 3d4¢
respectively. Based on this information predict the relative stability of +2 and +3
oxidation states of these metals. Which one of the two exhibits larger number of

oxidation states ? 2
1 HHAT TGl & STel Soieieeh [a=ard g (i) 3P4 3R (i) 3d°4s ¥ | 30 I &

YR T 3 oTqall &l +2 AR +3 AT Saensti w e Reawar i arRe

I | G0 & i SRR AT Bl SA(Erh HEAT FEffd Hr & 7

Two elements A and B form compounds having molecular formulagakid AB,

When dissolved in 20 g of benzene, 1 g of A@vers the freezing point by 2.3 K,
whereas 1.0 g of ABowers it by 1.3 K. The molar depression constant for benzene is

5.1 K kg mol*. Calculate the atomic masses of A and B.
3 T A SR B 2 A g9 € e o] g3 AB, 3R AB, €1 W@ Swi & 20 g
4 AB, ® 1 g ge & ar fewiss § 2.3 K &l frmEe eril & iR 59 AB, & 1.0 g ge
¢ a9 femiss 1.3 K &9 & Srar 81 I & fod Wik s/aawe Reriss 5.1 K kg mol*
T1 A R B & WHINGE g™l Hl IReba Hifo |
Calculate the equilibrium constant for the reaction :
Zn (s) + Ca@" (aq)= ZA" (aqg) + Cu (s)
Given: E =— 0763V and E».=+ 0.34 V.
SIGIED]
Zn (s) + Ca@" (aq)= ZA" (aq) + Cu (s)
% o 9 Relie &1 UR$ad B |
fear mr & ¢ E°, 2., = — 0.763 VAR E° .= + 0.34 V.

o
zn?*izn

Define order of a reaction. The following reaction occurs in one step :

2 NO (g) + Q (9 = 2NQ(9).

How will the rate of the above reaction change if the volume of the reaction vessel is
diminished to one-third of its original volume ? Calculate the extent to which the

change will occur. 3
U sAfufear & @ife aRwfa wifw ) fe=r sifafrar o ug & 2t '
2NO (9) + Q(9) = 2NQ(9).
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17.

18.

19.

20.

Explain what happens when

() an electrolyte NaCl is added to ferric hydroxide sol.

() adirect current is passed through a colloidal sol.

(i) an emulsion is subjected to centrifugation.

T HITT F1 ST 8, I

() UH frEE-staaed NaCl & wR& sEgiedes |fd o @ ol © |
(i) TP P 9@ d e arr gared & S |

(i) TH A BN AUB=IT HAT AT T |

What do you understand by (i) Radial probability densityaril (ii) Radial probability
function, 41t r2R? ? Draw the curves obtained by plotting radial probability function

versus r of the electron from the nucleus for 1s and 2s orbitals for hydrogen atom.

(i) Prog wiiyerar a9, R2 SR (i) g wifdesar &wee, 4 Tr2R2 § 319 &RT 9931d & 7 S
Thi I G HINT S TG I BId & S SR WA & 1s T 2s siffefedt & fag
o AR F gl r B feg g wifekar we 1 smafRad fRam S &

Calculate the density of silver which is known to crystallise in face-centred cubic form.
The distance between the nearest metal atoms is 287 pm.

(Molar mass of Ag = 107.87 g mal N, = 6.02 x 1€° mol™) 3

X &1 B9 IRFIAT HINT AT Belh-hiad q4d & H Fheefod gam a&r S & |
e oTg TSl & 4 & g0 287 pme |
(Ag &l HITR Zeg9= = 107.87 g mof, N, =6.02 x 16 mol™)

(@) Write chemical reactions which occur when
() the matte is charged into a converter in the metallurgy of copper.
(i) acidified K.Cr,O, solution reacts with an iron (ll) solution.

(b) What is the cause of lanthanoid contraction ?
(a) S TawEfs sfufraret & fafae ot et € 99

() W & arg Fpeor § fe o qRkadsd d afE fmar S § |

(i) sriga K,Cr,0, & famas smare (1) faeras & sfwfhar whear 21
(b) NS g H HT BRI © ?

(@) Draw a figure to show the splitting of degenerate d orbitals in octahedral field.

(b) Write the IUPAC name and draw the structure of coordination entities of
[PtCI(NH,),] CI.. 3
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22.

(a) I<HAHT & H U< d 3iffded & foures & fegam & g s fo=r smfaa
FHIfTT |

(b) [PtCI(NH,)] Cl %1 IUPAC ™ ffy S sad & ae (isiifae sf-ed)
T HEAT ARG T |

Write one chemical equation each to exemplify the following reactions :

() Aldol condensation

() Cannizzaro's reaction

(i) Hell-Volhard-Zelinsky reaction

Freffae sfuframst &1 Sgyd &4 & o gd® & 0 U TEmEt am
fafau -

() U= FE

(i) SR @ Sfafwar

(i) 2er-aeS-Sfcien  sTfshar

In reference to nuclear chemistry describe what you understand by
() Nuclear binding energy
() Tracers
(i) Carbon dating
OR
Describe giving suitable example, each of the following :
() Activation analysis
() Thermonuclear reactions
(i) Breeder reactor

T T @ gef § FrEtiad § S 79 o aHe £ SEaw avi Fi
) g gud S
i) sTEs )
(i) e 2T
AGqT

Frfaiad g% & [ Sugd IaeXT 30 g0 I dUi BT
() afkaor (ufFedsm)  fagarsoT

(i) TR (TEtfRER)  STtEfhang

(i) =T RuFx



23. What are detergents ? Give the scheme oftheir classification. Why are synthetic
detergents preferred over soaps ? 3

TSI T & 7 I L0 bl @hiF AT | qIgAl & ATk AT STIHISihl Bl
T F®F § A § 2

24. Write the chemical equation and the condition for preparing each of the following :
() Ethyl amine from ethyl bromide
() Sulphanilic acid from aniline
(i) Phenol from aniline

Frfaiad § & & a9 H & U THEe g9 AR R fakag
() Ul swEs @ ofw THe
(i) U § FebHias T
(i) T § W
25. (a) What is mutarotation ? Explain occurrence of mutarotation in D-glucose.
(b) How are lipids classified ? Give one example of each class.
OR

How does DNA replicate ? Describe the mechanism of replication. How is the process
responsible for preservation of heredity ?

(@) uRadt gaur-ge #&m 2 2 D@ § I8 5 YeR 2ar € 7 wweney |
(b) fafsi @1 anffereor &a fohar ST & 2 Y% o T Ush-Ush Ieleddl oifoid |
o

DNA &¥ Uftdd & & » gfaepfa @1 fFhanfafer &1 av Sifow | o8 gfkar et &
ufeer & fod e UR SaRerl et §

26. (a) Taking a suitable example show tifs8__ is a criterion for spontaneity of a
change.

(b) Calculate the standard Gibbs energy change for the formation of propane at 298 K.

3 C(graphite)+ 4 Hz(g) - C3H8 (g)
A, H° for propane is — 103.85 kJ mband S° CH, (g) = 270.2 J K mol™,

o Cograpnitey = 270 JK' mol' and S H,(g) = 130.68 J K mol™, 5
(@) T I TEETN Wbl T8 REWEU o AS_ U UREdH i EFdliar Hl Harel
E i

(b) 298 KW 4w & famior & ford weis firsq Satt afRadr 1 uRebe i -
3 Coeren™ 4 H(9) - CH,(9)
A He 9s & fod & — 103.85 kJ mot iR S°. CH, (g) = 270.2 J K mol™,

o — 1 -1 ) — -1
Sn Cimeyy = 5:70 JK' mol™ and Sp H,(g) = 130.68 J K mol™.



27.

(@)

(b)

Assign reasons for each of the following :

() Sulphur in vapour state exhibits some paramagnetic behaviour.

() Anhydrous aluminium chloride acts as a catalyst in many organic reactions.
(i) The bond energy of F F bond is less than that of €ICI bond.

Draw the structures of the following species :

@) PCl (s)

(i) XeF,

() i & g & ford @R g

() a7 EEm # TgR ATTEHT FIER YSIT HT ¢ |

(i) Fga & FEtE Afafparet § fofa TaEEE FRES SaRe & w1 B
g

(i) F - F 3meer &0 e St Cl — Cl 3n"er § &9 &l 2|

(b) FfaRad afefli &1 GEemel & SRRgd Hifg -

@) PCL(s)
(i) XeF,



