This Question Paper consists of 30 questions [Section-A (20) + Section-B (5 + 5)] and 15 printed pages.
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General Instructions :

1 Candidate must write his/her Roll Number on the first page of the Question Paper.

2 Please check the Question Paper to verify that the total pages and total number of questions contained in the
Question Paper are the same as those printed on the top of the first page. Also check to see that the questions
are in sequential order.

3 Making any identification mark in the answer-book or writing roll number anywhere other than the specified
places will lead to disqualification of the candidate.

4 Write your Question Paper Code No. 51/ASS/3, Set— on the answer-book.

5 (@)  The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
answer-book.

(b)  Ifyou choose to write the answer in the language other than Hindi and English, the responsibility for

any errors/mistakes in understanding the question will be yours only.
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Time : 3 Hours] [Maximum Marks : 80
T 3 A% [ri® : 80
Note : (i) This Question Paper consists of two Sections, viz., 'A' and 'B'.

(i) All questions from Section 'A' are to be attempted.

(ii1) Section 'B' has two options. Candidates are required to attempt questions from

one option only.

MR : () WU T A AR T~ @ F qu @ q |
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(i) wos ‘@ ® A faweq ¥ | qOAAl B bad ww Gwew & A WS F S

o ¥
SECTION - A
g — A
1 Define molar mass of a molecular substance. 1

fral onfvaes uetd & WER gEEW @ g fafiew)

2 What types of stoichiometric defects are shown by CsCl and AgBr ? 1

CsCl 3R AgBr fhd W & wWigfpdmicn a9 [S@d &7
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3 How is a sol different from an emulsion ? 1

fa@ (sol) UmE ¥ ThE waR fw=r ¥7?

4 Write the symbol and meaning of the following prefixes used with SI units : 2
(1) Tera
(i) Pico

SI Wil & | Ygad s i Frefaiad Suddl & Hed ok o fafeg -
(i) <
(i) el

5 How does electron gain enthalpy vary across a period in Periodic Table ? Out of 2

oxygen and sulphur which has more negative electron gain enthalpy and why ?
AT TRON 6 TS AEdsd o swag UeU THedl fed yer ufEdia sl §
TS oY avwy § ¥ fdel soiag™ U801 THl Sfd® ®OMTd el & 9K
w7

6 What is meant by enthalpy of neutralization ? Why is the enthalpy of neutralization 2

for strong acid with a strong base remains constant ?

TEEMIHT T § 1 Oy & 7 Yad o @l 9 X % 91 SarEMIeher T
Teg fer =t gy ® 7

7 A compound X' is chloride of a metal. It exists as a dimer at room temperature 2
and as a monomer at high temperature. In anhydrous state it is used as a catalyst
in Friedel-Crafts reaction. Identify the compound 'X' and write its method of

preparation. Write chemical equation involved.

Aqiftes X' T 9 B FAES ol 9% H& % a9 WX fEdEew & ¥4 W OBl & 8%
S O WX UHAE oAl ¢l eid o0 H d8 fhsa-whieed oAtk ¥ IIE &
B w2l A X W UEEE ety o 3He fava @ fafy fafae) e
REIRIRCREICEG R e
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8 A capillary tube made of a solid 'S' is dipped in a liquid 'L'. What will be the 2

meniscus of the liquid inside the capillary tube in each of the following cases :

(1) Intermolecular force of attraction between L-L molecules is stronger than

between L-S molecules.

(i) Intermolecular force of attraction between L—S molecules is stronger than

between L-L molecules.
foRel 3 'S' & N UH BN AWl B FF LN ST TN RN AW F w4
w1 e Frefaied uads Rafa § ®nm grm, ok
(i) L-L arogelf & &g omeye a@ L-S ovpaif & 9 &% 9@ ¥ USd B
(i) L-S ompaf & 9/ &1 oy §@ L-L vl % 99 & @ ¥ y9d ol

9 Give reasons for the following : 2
(1)  Although haloalkanes are polar in nature yet they are immiscible in water.

(i) Haloarenes are less reactive than haloalkanes towards nucleophilic substitution

reactions.

(i) Tul TN gaE UHla & A ¥, A f 9 o1 § erfeeim & )
(i) TOUAY, Felileh AREBI @ omyem iqmeTel
yhaemoy sfufeaet & ufy wn sifufpasia &9 ®)

10  3.0g of H, react with 30.0g of O, to form water. Find : 4
(1) the limiting reagent in the reaction
(i) the maximum amount of water that can be formed
(iii) the mass of the other reactant which remains unreacted at the end of the reaction.

[Atomic mass : H = 1.0u, O = 16.0u]

3.0g EEEINN, 30.0g SATRIIST & |1 SATHTehaT Hch T I & | S BITSTT
(i) orfferar ® dHT sifyemeas

(i) 99 a0 U B SATHBAH HE

(iii) otfafpaT % SUU TEX SYERE & IFHGd A

[q0] g 0 H = 1.0u, O = 16.0u]
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11 (a) Which of the following sets of quantum numbers are not possible ?

Give reasons for your answer :

1
(1) n=O,l=O,ml=O,mS=+E
. 1
(i1) n=l,l=0,ml=O,mS=—E
1
(111)n=l,l=l,ml=O,mS=+E
) 1
(1V)n=2,l=l,ml=O,ms=—E

(b) Compute the de-Broglie wavelength associated with an electron moving with

a velocity of 1 x 10° ms!.

[h = 6.626 x 1073 Js; mass of electron = 9.1x1073! kg]
@) Flafeq Faieq deamet & @ § ¥ &9 § 9 @99 T & 7
O SUX % WY BT AN

1
(1) n=O,l=O,ml=O,mS=+E

1
(i1) n=l,l=0,ml=O,mS=—E
1
(111)n=l,l=l,ml=O,mS=+E
) 1
(1V)n=2,l=l,ml=O,ms=—E

@ 1 x10°ms! & 37 ¥ Taqa= THh sOFe b WU SO a0 giead
HITT |

[h = 6.626 x 1073 Js; Swiag= &1 F&@™ = 9.1x1073! kg]

313/51/ASS/3_A | 5 (TR0 WA 1 Contd...



12 (a) Explain as to why there is an increase in temperature observed on mixing 4

water - sulphuric acid.

(b) Calculate molarity of an aqueous solution of KI having density 1.202 g/cm3
containing 20% KI by mass.

[At. mass : K = 39.0u, I = 127.0u]

@) aeR® ofd & aFl H fram o9 W gfe @@ @ S ¥, emen
HIT

(@) TR KI % woim e &1 o9 1.202 g/em’ ¥ fEd s=9™ @m
20% KI %1 KI famas & daan aiefaa feial

[aReTY] geH i - K = 39.0u, I = 127.0u]

13  Consider the following reaction : 4

Ny + 3Hyq) == 2NH;,) ; AH=-924kJ/mol ™!

(a) Is this reaction :
(1) homogeneous or heterogeneous and
(i) exothermic or endothermic ?
(b) Write expression for K, and K, for this reaction.

(c) What are the favourable conditions for obtaining maximum yield of NH;

using this reaction ?

frtafaa erfWfran T fomm wifsg -

Ny + 3Hy(g) == 2NHj(y ; AH=-924 kJ/mol !

(®) w1 qE ATHIRAT
() wuE ¥ eryen fawwiEl e}
(i) SomEdT srar Seendr ¥ 7

(@) =8 afyiean & fg K, o K, & =ivr fofew)

(M) 3@ AfRAT BT WA HXd Y NH; &l sifepad soe & g srgge aftRefaat
® OB 7
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14 (a)

(b)

(%)

(@)

15 (a)

(b)

(%)

(@)

Calculate the degree of dissociation and percent dissociation of acetic acid

in its 0.1M solution :
[Given : K, = 1.8 x 107]

Calculate ArGo for the reaction at 298K

2+ 2+
Mg(s) + Cu(aq) — Mg(aq) + CU(S)

[Given : E0Ce11:2~71V; IF = 96500 Cmol™!]

0.1M uffesr o famas & fou famieer &0 #@En qun fomem widstaar
Refd I |
[fem % : K, = 1.8 x 107]

frafafaa afwfien & fo 298K W A G of@ia &g -

2+ 2+
Mg(s) + Cu(aq) — Mg(aq) + CU(S)

[ & @ By =271V, 1F = 96500 Cmol]

Write the state of hybridization, shape and TUPAC name of the complex
[CoF ]~
[Atomic number of Co = 27]

Complete the following equations :

i) Cr,0> +20H —

(i) MnOj +8H" +5Fe’" —

P [CoF >~ & fu waor erawen, omgfad ok IUPAC wm faRaw)
[Co &1 =AM wH% = 27]

frfafad Tl & U SN
i) Cr,0> +20H —

(i) MnOj +8H" +5Fe’" —

4
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16 (a) Explain the following : 4
(1) Al is used in the extraction of Cr from chromium oxide.
(i) Role of cryolite in the metallurgy of aluminium.
(b) Account for the following :
(1) HF is a liquid at room temperature whereas HCl is a gas.

(i) Amongst the noble gases only Xenon is known to form compounds.
@) () witEw seEEs 9 HiEd & Feedu § Al & i

(i) ughtma & gaged o wrwEe B il
(@) Fefafas & fig eRo TdEy -

(i) ®& 9w W HF 9 ¥ ik HCl 7

(i) Sop= & o had SHE & ARe I 3

17 (1) Write IUPAC name of the following compound : 4

CHz CHjy
| |
CH;- CH- C =CH,

(i) Write chemical equation involved in Sandmeyer's reaction.

(iii) Write the structure of main product when aqueous solution of bromine reacts

with aniline.

(iv) What are the products of hydrolysis of sucrose ?
(i) Ffafaa 9ife &1 sEgACd. (TUPAC) M fafaw :

CHz CHjy

CH;- CH- C =CH,

(i) =umR thiear ¥ dew TMEME Hw e WRau|
(iii) SN % @ [gaET @ THEE & g iR s U 9 O g
IAE B G faRag)

(iv) T & SA-ofUEed ¥ U IdE /TS 7
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18 (a) How does the VSEPR theory explain the :
(1)  trigonal pyramidal structure of ammonia and
(i) bent structure of water ? Draw their structures also.

(b) Write down the molecular orbital electronic configuration of following species and

compute their bond order :

Li,, Be,
Predict which of these may not exist and why ?
[Atomic number : Li =3, Be = 4]

@) () i Bl i ok

(i) U™ B I GTATe @l @me g 3. M. ok, (VSEPR) Rigia ¥ fha v
%1 S Gl & ¢ Ih! WA HT SR i

(@) Tr=iRaa wielisr &1 ofvads hered Jaaivh =g [WRaT 3T S9! STTEeE Hife o
T BT :

Li,, Be,
UTTRT I 7 317 & Toheest st &1 g ofi =t ?

[9ReTY] hHie : Li = 3, Be = 4]
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19

(2)

(b)

(%)

(@)

Predict the sign of A.S for each of the following process. Justify your

answer
(1) ZO(g) - Oz(g)
(i) Oy 300x) = Oag, 500K)

For a reaction

1
Ag O — 2885 + 5 Oy

the A;H and A.S are 30.56 kJ mol™! and 66.0 JK~! mol~! respectively.

Calculate up to what temperature the reaction would not be spontaneous ?

How can this reaction be made spontaneous ?

frfafad wendl & fq@ ALS & o @ Ui @lSg| o STk @l gie

[ :
(1) ZO(g) - Oz(g)
(i) Oy 300x) = Oag, 500K)

arfirfspan

1
Ag O — 2885 + 5 Oy

& i AH 8k AS %ast 30.56 kJ mol! &fx 66.0 JK-! mol! %)

fhe am dw TE ofulewr wa: walda =& @ ? 3§ atfufear = &

wWa: vatdd fran S gear ®7
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20 (a) (1) Identify the chiral molecule in the following pair :

CH3 - CH2 - (|:H - CH3 OR CH3CH2CH2CH2C1
Cl

(i) Which one of the following compound would show geometrical isomerism :
CH, = CBr, or CHBr = CHBr
(b) How are the following obtained :
(1)  2-Methyl-2-propanol from 2-methylpropene
(i) Salicylic acid from phenol.
(c) Write simple tests to distinguish between the following pairs of compounds :
(1) Propanal and propanone

(i) Phenol and benzoic acid.

@ () F=faiag gm o fow dfe o wem @ifag

CH3 - CH; - ?H— CH;3 @1 CH3CH,CH,CH,CI
Cl
(i) Tfaea & & dHF-O1 AR SOi[E geEEadn geiid e
CH, = CBr, a1 CHBr = CHBr
(@) Tfafag & &9 9 &av
() 2-"R@EudE | 2-9f|-2-wuArd
(i) wHw o Yfafafas ow
@ fFefafea 4@ g & 9 o0 % fWo ot Qe Wi
() WuNw ek Wuee
(i) wHAW ik Iwiizd o
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SECTION - B

gs — d
OPTION - 1
fased - 1

(Environmental Chemistry)

(rataeim aEA)

21 Name any one gas which forms acid rain. What is the effect of acid rain 1

on marble statues ?

Pl Te @ @1 T SAW S TR 9N widl & SR @ WiaErel ux
T IUT BT FT YW Bl &7

22 Define eutrophication. Why does aquatic life get killed in an eutrophied pond ? 2

A g L S R I i O g e g

23 Relate any two molecular mechanisms by which heavy metals become toxic. 2

foreel a1 anfversn fpafaftrnl @1 avie w fe a0 9l argu enfawrg & S ® )
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24  What are the sources and effects of the following water pollutants :
(1)  Pesticides and insecticides
(i) Chlorine compounds
(i) Mercury
(iv) Sediments.

frfafad o ygual & @ ek wwE @ ¥ o
(i) dreEHTEl &R el

(i) =N At

(iil) wRHY

(iv) dus<

25 Define radioactive pollution. Name (i) any three natural sources and
(i1) three manmade or anthropogenic sources of radioactive pollution.

What were the two accidents in the past which led to high radioactive leakage.

Yearafrea wqwor @ iy difsg) () webfar & qen (i) aeatia ar oy
Yfeaiufeee yguul & AF-—dF dial & T IaEY | qaeE o & gHean F@u ot e
e (i fam gan an
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OPTION - 11

ICET I ||

(Chemistry and Industry)

(vaEa AR wEm)

21 What are contraceptives ? 1

HigEed =1 & 7

22 Label the hydrophilic and lipophilic parts in the following molecules of soaps 2

and detergents :
(i) C;7H;5CO0Na*
0]

|
(i) CH;(CH,),;~CH,~O- ﬁ ~O~Na*

o)
frrafaiaa age ot srammste el § STaerl o SaREl 9 &0 Sifead By :

(i) Cy;H;5CO0Na*

o
|
(i) CH;(CH,),;~CH,~O- ﬁ ~O~Na*

0)
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23

24

25

What are acid and basic dyes ? On what type of fabrics they are applied ?

A SR A S w1 0 ¥ T yeR % 9@l 9X 9e S & ¢

Name the following polymer. Identify their monomers and write the structure of

monomers :
(a) Synthetic rubber which is resistant to oils, petrol and other solvents.

(b) Polymer used for coating utensils to make them non-sticking and for making

gaskets and seals which can withstand high pressure.

frefaiad Sga® & M SAEUl 396 ARl B UM HIWT dUT ThAD! B
S

(@) dowyd @Y S A9, TEifee ol o el ¥ guied 9@ e

(@) vga® S Sad 9X 1 faued 9@ Td 9o & fu oY 9= I 9% 9@
I MRS 9 Wi M & WU wErT TRt Wi ®)

What are the main raw materials used in the manufacture of Portland cement ?
Explain the process of setting and hardening of cement. How is water proof

cement obtained ?

Tew= < & IdET § YO 89 9 Wie gerd @y €7 99 % sEY @R
HOX B Hl WEhAT Hl AT HINY| Taoed WH< &y U< [har sar &7

4

6
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