Series : SMA/1

eries Code o, 36/1/2
[, qhendt His F ITCYRAH & qE-gS
Roll No. | EINEIRAL i W avy fod |

Candidates must write the Code on
the title page of the answer-book.

o FRISHAFWIHTA YA TS 11§ |

— o UW-UX ¥ IR &1L F 3 R ¢ Hrg 7R H W ITW-YRAH & q@-J€ W fo7d |
e FIAAIRABIHITH-IHAIOUAE |

o FYAT U BT I FT@=1 & HT | UEa, Wy T HWieh 7avq forgd |

o TWUH-T H YA F v 15 fre w1 W e man ¥ 1 weA-uw o fawor gEied § 10,15 59
fepar ST 1 1015ﬁﬁlo3oaﬁa$mmqu%ﬁaﬁtwaaﬁx%ﬁm&w
et W HE I T e |

o Please check that this question paper contains 11 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.
» Please write down the Serial Number of the question before attempting it.

15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will only read the
question paper and will not write any answer on the answer script during this period.

A faae @)

CHEMISTRY (Theory)

Frifer & : 3 ¥oe] [HfBTT HF : 70
Time allowed : 3 hours ] [ Maximum marks : 70
= e

(i) @ g sfrard &

(i) TEF T F A Sk T T E

(iii) FVI-GEAT 1 G 8 T T AL-IF0T 797 & | 7 T F o 1 w8 |

(tv) THA-GE9 T 18 7% Tg-IRIT 997 & | g e F e 2 swE |

(v) FE-HET 19 8 27 7% Wi o3RI 9 & | 98 9T & o 3 S E |

(vi) HP-GET28 G 30 -SRI E | T AT A S w S dFE | .

(vii) STTTTIFATAR G 25761 7 F9IT FR- | Sopeied] & SuFIT i SFafT 7@t e |

56/1/2 1 [P.T.O.




General Instructions :
(i)  All questions are compulsory.
(i)  Marks for each question are indicated against it.
(iii) Question numbers 1 to 8 are very short-answer questions and carry 1 mark each.
(iv) Question numbers 9 to 18 are short-answer questions and carry 2 marks each.

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

(vi) Question numbers 28 to 30 are long-answer questions and carry § marks each.

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

1. Tl 3 SR STrElh 319 o s e wHeh @ firT i U ST A ool ol fefee | 1
/ Write a point of distinction between a metallic solid and an ionic solid other than
metallic lustre.
2. PCI; 3R PCI, ¥ @ fopgsh g ®i AIar T8 & 3R il ? 1

Which one of PCI; and PC/ is not likely to exist and why ?

ywﬁw%ﬁqﬁawﬁmaﬁww%? 1

What is the role of graphite in the electrometallurgy of aluminium ?

& Fretefaa A TR (nucleophilic) de Ahibrarat § T A & 9
A § T HIT ; T, Ui, MO, S | 1

Arrange the following compounds in an increasing order of their reactivity in
nucleophilic addition reactions : ethanal, propanal, propanone, butanone.

5. 2-AfEe-2- e ST 1 T G fhad | 1

Draw the structural formula of 2-methylpr6pan-2-ol molecule.

6. TreAfafEa dife &1 g R e, W T 1
CH, = C~ CH,Br
CH,

Give the IUPAC name of the following compound.
CH, = (l'i — CH,Br
CH,
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} T IJTERVT It T WHAGABIHIT &l (homopolymerisation) Ft aRenfd sifaw | 1

Define the term, ‘homopolymerisation’ giving an example.

& Tt @ Sl faerae § Skt e % e e d oaferd S 1
CH,NH,, (CH,), NH, (CH;); N 3R NH,
Arrange the following in the decreasing order of their basic strength in aqueous
solutions :
CH;NH,, (CH;), NH, (CH;); N and NH,

9. ZEERNHe® 37 (CCLCOOH) F U 1.00 Hietel el faerat st Femisy o it
foar sran & | foera @t smeEis 100.18 °C § | ZRFaRiudles 3T & ford due 8% Ses
1 R BT | (57T % ferd Ky = 0.512 K kg mol™!) 2
qqr
T WIS uRea et
(i) e u9ier (Mole fraction)
(i) @RI faer (Isotonic solution)
(iii) AV BTH HRE
(iv) st foerm
A 1.00 molal aqueous solution of trichloroacetic acid (CC/;COOH) is heated to its

boiling point. The solution has the boiling point of 100.18 °C. Determine the van’t
Hoff factor for trichloroacetic acid. (K, for water = 0.512 K kg mol™)

OR
Define the following terms :
(1) Mole fraction
(1) Isotonic solutions
(iii) Van’t Hoff factor
(iv) Ideal solution

y‘aﬁmaﬁﬁ%’@wwm%?aﬁqﬁmvm%ﬁmﬁﬁaﬁmmﬁ@
Hife I TgTH HIT :
(i L'mols!
(i) Lmol!s™! 2
What do you understand by the ‘order of a reaction’ ? Identify the reaction order
from each of the following units of reaction rate constant :

(i L 'mols™
(ii)) L mol s
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11, 9= o@t o W g9 UHh-Us STaelishT g
(i) STeraiTa % siiearee diet § NaCl o1 faera faemmar smen € |
(ii) T WehTeT FhoT Ut Y UEet NaC/ % foaorm ® o R R U |t § Yo S & |
Describe a conspicuous change observed when
(i) a solution of NaC/ is added to a sol of hydrated ferric oxide.
(i1) a beam of light is passed through a solution of NaC/ and then through a sol.

12. . FieRS €A & WheA o 491 Haed &l & 2 el dib fafuat @ 9o st e g
gafaRidt |iddt 1 WheA 5 S whar € 1

What is meant by coagulation of a colloidal solution ? Describe briefly any three
methods by which coagulation of lyophobic sols can be carried out.

13. Fr=fafEal & oo i
() UofafEm & faedi arged | srRieTEe St i,
(i) it feet & uftsweor & SA Aieiiwass = it |
Describe the following :
(1) The role of cryolite in electro metallurgy of aluminium.

(i) The role of carbon monoxide in the refining of crude nickel.

14. W sty i Fetatad s aed @ (1) deres s (i) 9t SSRe (biocatalyst) ?
What is meant by (1) peptide linkage (ii) biocatalysts ?

15. WA % ford Sfem swur < gu Fretetfan w6t smen St

(i) O, 3R F, T & arqait i 3=0 AT sTaeet SRR WTH FT § ]
WHFAH 0, TEHEE, ¥ |

(i) A RIRTZES B TS ! AT FAIHAT S TFiT T &l bl ST THelt ¢ |
Explain the following giving an appropriate reason in each case.

{ﬁ)/ O, and F, both stabilize higher oxidation states of metals but O, exceeds F, in

doing so.
(ii)  Structures of Xenon fluorides cannot be explained by Valence Bond approach.
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16. Tt TamEfTe eSO i qut HifT 2
() Cr,0X+H +I -
(i) MnO,+NO,+H"—>
Complete the following chemical equations :
() Cr,0X +H"'+I >

(i) MnOj+NO; +H" >

17. Fr=foiiaa Sgereht % Tcieh Ushelsh i TXET SRTE T 2
(i) A= 6
(i) ureRvE
Draw the structure of the monomer for each of the following polymers :

(1) Nylon6
(i1) Polypropene

18. DNA 3R RNA % s &g Gie-Tee iR faf@u | 3t aReh, aede ik gifae, § @
i TH DNA | Juferd giar € 2 2

Write the main structural difference between DNA and RNA. Of the two bases,
thymine and uracil, which one is present in DNA ?

Ww%&aﬁaqﬁz@aﬁmm%mﬁqﬁz@a%wﬁmmas
pm & & T W] i B = g 2

AYar

A 286.65 pm WA HR & WY H Hisd T4 Je VT FTell & | SRRA H T
7.874 g cm™ § | T9 AT I STGNT H U YaNIGT T Ht GBI i |
(Fe &1 U, THM = 55.845 u) 3

Tungsten crystallizes in body centred cubic unit cell. If the edge of the unit cell is
316.5 pm, what is the radius of tungsten atom ?

OR

Iron has a body centred cubic unit cell with a cell dimension of 286.65 pm. The

density of iron is 7.874 g cm™. Use this information to calculate Avogadro’s
number. (At. mass of Fe = 55.845 u)
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20/ Fo fiefw’ie (C,H 0,) AHT H 500 g et AT H Hellohd Th faerd s 70 € | 39

21.

faeraT &1 Faeis 100.42 °C €l € Saf & T 6 Fau-iss 100 °C ¥ | forade =i
fopcl T W T | gog T oft 2

(K, 511 % fotd = 0.512 K kg mol™!)

A solution of glycerol (C;HgO;) in water was prepared by dissolving some glycerol

in 500 g of water. This solution has a boiling point of 100.42 °C while pure water
boils at 100 °C. What mass of glycerol was dissolved to make the solution ?

(K, for water = 0.512 K kg mol™")

/7 afufsran

2NO,, + Clyyy — 2 NOCl
& o ffafaa 3ifes g f63 T | 9+ 719 263 K X o) e

. URfsTF [CI Cl, % 315 g1 Bt ARfTH
W E,  wRiYs [NOJ (M) [CL,] 2 o .
(M) T (M/min)

1 0.15 0.15 0.60

2 0.15 0.30 1.20

3 0.30 0.15 2.40

4 0.25 0.25 ?

(a) T Fram = = fafed |

(b) 3 FeriE H A TR ST 3T A T ST |

(c) AN 4 H Cl, % 353 B B URANH T T ?
For the reaction

the following data were collected. All the measurements were taken at 263 K :

Exp;lr(l)r.nent Ipitial (NOJ (M) Initial [Cly] (M) Initial ;a;té Zf(i/lls/?gi;;:;arance
1 0.15 0.15 0.60
2 0.15 0.30 - 1.20
3 0.30 0.15 2.40
4 0.25 0.25 ?

(a)- Write the expression for rate law.
{p) Calculate the value of rate constant and specify its units.

(©)  What is the initial rate of disappearance of Cl, in exp. 4 ?

56/1/2 6



22. 3faa wRot 3 gu FrefafEdr s e St 3
() e fertvs it uferfa & Co?t Teert & Co* H Siferdiha & S € |
(i) NH, % 37981 CO 3ifush vaet it ARERE & |
(ili) Ni(CO), 1 Furfers R [Ni(CN),)2~ & T0H T el & |
State a reason for each of the following situations :

% Co?* is easily oxidized to Co3" in presence of a strong ligand.

(i) CO is a stronger complexing reagent than NH,.

\/(iii) The molecular shape of Ni(CO), is not the same as that of [Ni(CN)4]2‘

23. fretafad & o Tl R fated 3
() T d-snfeeeta R (d4) F W Cr2* s ¥ sEie Mnt STEae ¥ | |
(i) TS B U TS iU G W IUHEA R YRR RS € ST qor

TG WE | A § |
(iii) AerepieT WhHYT UIGaHt F v STt faeraa o fafere &1 wefér e € |
How would you account for the following ?

(i)  With the same d-orbital configuration (d%) Cr2* is a reducing agent while Mn?*
is an oxidizing agent. ’
(1)) The actinoids exhibit a larger number of oxidation states than the

corresponding members in the lanthanoid series.

(ili) Most of the transition metal ions exhibit characteristic in colours in aqueous

solutions. )

b
Vv

24, Trfafed ol & TamEts e fafe 3
() ARSI ® IigH A §
(i) S FiREs B 2-FiedaedE §
(i) A =t Sfer TempleTe §
Write chemical equations for the following conversions :
(i) Nitrobenzene to benzoic acid.

(i) Benzyl chloride to 2-phenylethanamine.
(iii) Aniline to benzyl alcohol.
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26.

27.

28.

56/1/2

fraffiaa =1 & 2 ST @ TeE H TH-UH ST AT

(i) F%=7 SR (Tranquilizers)

(i) @mr 9RTeT® (Food preservatives)

(ili) B TUERTF (Synthetic detergents)

What are the following substances ? Give one example of each one of them.
(i) Tranquilizers

.

Food preservatives
(iii) Synthetic detergents

3R Frafefiaa demieiel @i sifedipa fear ST & at Ui 3eg % AW SR AR @
AT | 78 AET T B ATt B A sTfue H s d e Y |

() CH,CH,CH,CH,OH

(i) 2-gEHE

(iii) 2-Af- 1T | 3

Draw the structure and name the product formed if the following alcohols are
oxidized. Assume that an excess of oxidizing agent is used.

() CH,CH,CH,CH,OH

(i) 2-butenol

(iii) 2-methyl-1-propanol

TG TN TAR ATHAA HE AT 1 ¢ W] R ot I8 S hleneh Qumiess foremost
affratt § ameit-, R-Fwes @i &1 T Fie dm i ¥

Although chlorine is an electron withdrawing group, yet it is ortho-, para-directing in

electrophilic aromatic substitution reactions. Explain why it is so ? 3

(2) Frafafea sfuframst H Qf Fitw
(i) P,+SO,ClL—
(i) XeFs+H,0—
(b) ﬁﬁwaﬁw@owmmmaﬂrmﬁﬁqﬁmﬁmﬁaaﬁm:
() SO%¥ =M O0-S-0
(i) CIF, ¥RHTF-CI-F

(iii) XeF, AR HIF - Xe—F 2,3
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(@

()

(2)

®)

(2)

(b)

(2)

(b)

fe Tramafer EeitERon @ el S
@ NaOH +Cl, —>

(hot and conc.)
(i) XeF,+O,F, >
(i) H,;PO,
(i)  H,S,0,
(iii) XeOF,
Complete the following chemical reaction equations :
i) P,+SO,Cl—
(i) XeF,+H,0—
Predict the shape and the asked angle (90° or more or less) in each of the
following cases :
(i) SO% and the angle 0—S - O
(i) CIF, and the angle F - C/-F
(iii) XeF, and the angle F — Xe ~F

OR

Complete the following chemical equations :
@) NaOH +Cl, >

(hot and conc.)
(i) XeF,+O,F,—>
.Draw the structures of the following molecules :

) HyPO,

(i) H,S,0,

l/(m’)/ XeOF,

e WS Y frw oo & Fod ¥ 7 ol =i o ¥ 5 33 W el i,
e Tt aAfuisharat i 3iY For foemet g arelt sifafsean = fofaw |

% T | ST H 3 a6 wfgdl # wge 927 9 ¥ i sifufsen St &

Zn + Ag,0(, + H,0, —>Zn(§;)+2Ag(S)+2 OH 2,3

39 sfafsran & fod B° 3R AG® &t 91d FiT |
(R W : By 0 = + 0.80V, B2 247 =—0.76V)

AYar

9 [P.T.O.



30.

56/1/2

(2)

(b)

(b)

(2)

(b)

@

(b)

(@

ﬁmwaﬁqﬁmﬁaﬁﬁqaﬁrwaﬁﬁq%ﬁ 3R veet fompa Tqged &
o1 AT =etehar QKT & WY A URatad et € ?

0.001 M KC! foera= areil dretehar ¥e1 o7 ufadiyr 298 K W 1500 Q & | 9 H
ferim RT3 298 K 9 0.001 M KC1 %l =metshar 0.146 x 1073S cm™! &2

What type of a battery is the lead storage battery ? Write the anode and the
cathode reactions and the overall reaction occurring in a lead storage battery
when current is drawn from it.

In the button cell, widely used in watches, the following reaction takes place

2+ -
Zn(s) + AgZO(S) + HZO(,) - Zn(aq) +2 Ag(s) +2 OH(aq)

Determine E° and AG® for the reaction.

(giyen : E° Agtiag =T 0.80V, E°; 2+, =—0.76V)

OR

Define molar conductivity of a solution and explain how molar conductivity
changes with change in concentration of solution for a weak and a strong

electrolyte. ,

The resistance of a conductivity cell containing 0.001 M KC/ solution at 298 K
is 1500 Q. What is the cell constant if the conductivity of 0.001 M KClI
solution at 298 K is 0.146 x 1073S cm™! ?

frafafaa 4 | v @t sfod s #it

(i) WeiprEsTES | & — NH, q9 € | 399 9 U & Quiisaa & i § wfmfed
BTy |

(i) WEFARFAN TS AE W WEAERGH SIGT § W 2, 4, 6-SEReTedt-
TR AT e FATE |

3] Y CoH,,0 & W T e AT 2, 4 -DNP o= S &, et SHRS
H UEiad war € AR Ffr sfufkar wear & | dle swEw @ =® 1, 2-
AATETEHEITSIcAS T <al € | 3 AT Pt U= HiT |

AT
=t =6t veam & ford Tt St @ R
() HH 3R S=EE oA
() NG A THSBAA

10
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()

(2)

(b)

(2)

®)

frfefiaa sfufwarsti & T ScmRi st W fafaw

Anhydrous AICI,
) + C4¢H,COCI >
CS,
Hg**, H,S0,
(i) H;C-C=C-H >
CH,
1. CrO,Cl,
(iii)
2. H,0"
NO,

Give a plausible explanation for each one of the following :

(1)  There are two — NH,, groups in semicarbazide. However, only one such
group is involved in the formation of semicarbazones.

(i)) Cyclohexanone forms cyanohydrin in good yield but 2, 4, 6-
trimethylcyclohexanone does not.

An organic compound with molecular formula C4H,,0 forms 2, 4, - DNP

derivative, reduces Tollens’ reagent and undergoes Cannizzaro’s reaction. On
vigorous oxidation it gives 1, 2-benzene-di-carboxylic acid. Identify the
compound.

OR
Give chemical tests to distinguish between
(1) Phenol and Benzoic acid

(i) Benzophenone and Acetophenone

Write the structures of the main products of following reactions :

Anhydrous AICI,
@) + CcH;COCI >
CS,
Hg?*, H,SO,

(i) H;C-C=C-H >

CH,

1. CrO,ClI,

(1ii)

NO,

11



