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CHEMISTRY (Theory)
e faee (Sarfas)

Time allowed : 3 hours ] [ Maximum Marks: 70

fReriRa @wa : 3 gu2 ] [ siferpaq s @ 70

General Instructions :
() All questions are compulsory.
(i) Marks for each question are indicated against it.

(i) Question numbet to 5 are very short-answer questions, carryihgnark each.
Answer these imne word or aboutone sentence each.

(iv) Question numbeb to 12 are short-answer questions, carrying 2 marks each.
Answer these in abo®0 words each.

(v) Question numbet3 to 24 are short-answer questicms ®fmarks each. Answer
these in abou#0 words each.
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(vi) Question numbeR5 to 27are long-answer questions &f marks each. Answer
these in abou?0 words each.

(vii) Use Log Tables, if necessary. Use of calculators is not permitte
qrT AR :

() &t 597 srfvard &1

(i) Fcde g97 & @+ 3 9T 1T &

(i) goT-aer 1 & 5 % Sifd Tg-3a §97 &1 g% 97 & forg 1 5% &1 g g97
FT T T I IT Tk T H g |

(V) T97-9@T 6 & 12 % Tg-370T §97 &1 Jad% 97 & foig 2 31 &1 gad® g9 &
T TTHT 30 = 7 Fifog

(V) Fo7-ae&T 18 & 24 T TG-I7GT §97 & | F&® G979 & [o7q 8 7% &1 gd%F 797 &7
JaX TTHT 40 =T H 7

(Vi) Fo7-a@r 25 & 27 TF A4-F00T J97 &1 §AF F97 & 77 5 316 &1 g §97
FTX TTHT 70 = F g

(Vi) STTFIFHATTAR TIT 2l HT GAFT | Degeiedl B FUINT H SIHNT TET £

1. What is the number of atoms per unit cell in a body centered cubic structure ?

U HE-BET B A 7 9T g q@ RIS D ST AT Bl © 7

2. Define osmotic pressure.

QUEON o Sl giREmn fafEu |

3. For the reaction 1
Cl,(g)+2NO(g) —» 2NOCI(g)
the rate law is expressed as
rate = k[C1,][NOT’
What is the overall order ‘of this reaction ?
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AtfRaT Cl,(g) +2NO(g) — 2NOCI(g)

& foo @ fem =9 yer I fhar S @
@ =k[CL][NOT

T AMHGRAT T GEQMATd Hite T BRl 2

4. Write the IUPAC name of the compound:

CH, - CH-CO-CH-CH,

| |
CH,  CH,

=1 Aiftres &1 IUPAC =1 feife -

CH, - CH-CO-CH-CH,

| |
CH,  CH,

5. Why do nitro compounds have high boiling points in comparison with other
compounds of same molecular mass ?

A 0T Z&|M aTd 3T AIRehi ol § Aeel qNhl & Faodis 9o &=
2§ 7
6. State ‘Pauli’'s exclusion principle’. Explain giving an example how this principle
limits the maximum occupancy of an energy level in an atom.
OR

State ‘Aufbau principle’ and give the order in which the energies of orbitals
increase and hence they are filled in that order.

“Grdl 1 e e fafaw | Sereeer |fed 3@ aa @ e divig 6 a8 aw
TUFH G H {REl TS9Ol R B ARTT ORI WA B Hd HIHd BT § |

AqT

FoEay Sa Y H F W I 2
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7. A reaction with A G® <0 always has an equilibrium constant value greater
than 1. Why ? 2

A.G® <0 ardr stfufear &1 g Reris |t 1 & aifs &ar 21 &/ e

8. Write balanced chemical equations for the following reactions :
() Aluminium dissolves in aqueous hydrochloric acid

() Tin reacts with a hot alkali solution

frfafaat & fodr e Temafaes st w@ fafeg
() udffEw g g ofd § gadr ¢ |
(i) o1 T Ucepelr faaas & sifufskar &ar 2

9. Write the structures of the following species:

0 HpPO, (i) H,SO,

1 11 5 e 0 S £ | R EAECG 5 e o i LA
@ H,PO, (i) H,SO,

10. Identify whether the following pairs of compounds are structural or geometrical

isomers : 2
H CH, H H
N N
0 /T N\ /T N\
H,C H H,C CH,
0 A\ A/
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FT ARl & g GEeE Sar SiHdE aEEgE |

H CH H H

0 AN N

H,C H K,C CH,

3 3

A A

11.  How would you account for the following :
() Phenols are much more acidic than alcohols.

() The boiling points of ethers are much lower than those of the alcohols of
comparable molar masses.

frfafaal & o 9 g 3 -
() Uchletal &1 e Wi Sifeed s Bl 2
(i) TR B UL qAIEE GAEH AT SR & FEeih B el © |

12.  Draw the structure of the monomer of each of the following polymers :

() Polyvinylchloride (PVC) ()  Nylon-6

=T agasnl H ¥ YAk & Uhdsh i HEAT ARET ST ¢
() uffafaamEarRrEs (PVC) (i) -6

13.  Write the molecular orbital configurations of the following species and rearrange
them in the increasing order of their bond lengths: 3

N, C; and O,

= =il & anifvaes enfdea famamai & fafew iR 5= o9 smaeer amed & od
H H Faread Hieg

N;,C} 3R 0,
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14.

15.

16.

17.

56/1/1

Explain each of the following with a suitable example:
() Paramagnetism
() Piezoelectric effect

(i) Frenkel defect in crystals

IUGTh IO & WY fEiad Bl AT iy
0 orIgrET

(i) dEafee g9

(i) foreedl @ wwha W

In the production of water gas the reaction involved is :
C(s)+H,0(g) — CO(g) + H,(g),A,H® = +131.4 kJ mol

For this reactiom S° is + 134 JR'morl™. Find out the spontaneous feasibility of this
reaction at (i) 25°C and (ii) 1000°C.

e T B IART I ATACHAT T -
C(s)+H,0(g) — CO(g)+ H,(g),A,H® = +131.4 k] mol'

=9 aIfafRar & T A.S® & + 134 JK'mol™ | 25°C 3k 1000°C A9 =l W 56
AMTERAT &% WA:ATad B &I FPHIEHT STd I |

An antifreeze solution is prepared from 222.6 g of ethylene glycsi,(CH),)
and 200 g of water. Calculate the molality of the solution. If the density of this

solution bel.072 ¢ mL™, what will be the molarity of the solution ? 3

222.6 g Ui g, (C,H,(OH),) 3R 200 g 5@ & e ek gfafedarrid
fI@es T Srar ® ) 39 faaes @ Siasar aReetad i | afe fawas & oaaea
1.072gmL" 2 ar =9 foa@as & Jiakar &1 enlr 2

The decomposition of NHon platinum surfaceNH, (g) —"—> N, (g) + 3H,(g) is
a zero order reaction witk =2.5x10*Ms™'. What are the rates of production
of N,and H ? 3

6 [P.T.O.



18.

19.

56/1/1

wifeT™ & qa8 W NH, &1 fEed © 2NH,(g)—"> N, (g)+3H,(g) T& I BT

& afufhar 21 aft gwd fow k=2.5x10"Ms™ & df N, 8] H, & e &1 &%
FT B ?

Explain the following terms giving a suitable example in each case :
() Emulsification
() Homogeneous catalysis

OR

Define adsorption. Write any two features which distinguish physisorption from
chemisorption. 3

J® & T SUgth TR A g0 N Uel @ amer #if
() AR (qraien)
(i) IR IIRT

rerar

srfergneor wht giRemar fafae | aifdew-erfersieeT stk Tamafw-erfasioe & sfa =9 &
forr et a1 e @ fafaa )

How would you account for the following ?

() The lower oxidation state becomes more stable with increasing atomic number
in Group 13.

() Hydrogen fluoride is much less volatile than hydrogen chloride,

(i) Interhalogen compounds are strong oxidising agents.

=1 @t T BT forg R aHeEy

() @ 13 § WA HAE b qg7 b A A ST SFTAEIT At w4 2w
ST 2 |

(i) TTEIEH FARES B SFUET TEEO FISARIES I8d HH AT & |

(i) TN AR Jad A B © |
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20.

21.

22.

23.

56/1/1

Write the name and draw the structure of each of the following complex

compounds :
() [Co(NH,), (H,0),]Cl,
@ [Pt(NH;),] [NiCl,]

1 B ARl § T gl & 9 fafar SR yd@ & ST sIRiEd #ifg ¢

@ [Co(NH,), (H,0),]1Cl,
@ [Pt(NH,),] [NiCL]

The net nuclear reaction of a radioactive decay series is written as :
238 206 4 0 -
BUSPb+8 He+6 e

Write three pieces of information that you get from the above equation.

up  AfanfRg g fade @ g i sififear = yer fodt T ®

238 206 4 0 _ -
BU>%Pb+8 ‘He+6 ‘e

SRIh IR § UTS B Al o et i faiay |

Give chemical tests to distinguish between the following pairs of compounds :

() Propanal and propanone
() Methyl acetate and ethyl acetate

(i) Benzaldehyde and benzoic acid

=1 it T & TeEdl § 98 ® & o TEEte S|l # faiag
() TN AR GO A

(i) Afaw R oiR ofow tfgee

(i) I=fceeEs SR I=ig® o |

How would you achieve the following conversions :
() Nitrobenzene to aniline

3
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() An alkyl halide to a quaternary ammonium salt .
(i)  Aniline to benzonitrile

Write the chemical equation with reaction conditions in each case.
S ST B BT

() - EIE=IT & UEE o

(i) U Ufehed &IES R FTSHY SFHIEH TE0r

(i) QT T SeiTEEd §

A% & [0 THENE FHEOT SR BRE GRRAfd fakag |

24. () Give anexample of a hybrid propellant. 3
() What are acid dyes ?

(i) Name afood preservative which is most commonly used by food producers.

() eI dudue &1 uh Serr AT
(i) oI IWH w B & ?
(i) UH @rr ufRResd w1 AW o ST SuEnT @ Saes R R S 2

25. (a) Describe the general trends in the following properties of the first series of
the transition elements : 3

() Stability of +2 oxidation state

() Formation of oxometal ions

(b) Assign reason for each of the following: 2
() Transition elements exhibit variable oxidation states

() Transition metal ions are usually coloured

OR
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26.

56/1/1

(@)

(b)

(@)

(b)

(@)

(b)

(@)

Write the steps involved in the preparation of:
() K,Cr,0,from NaCrQ,
(i) KMnO,from KMnO,

(i) Calomel from corrosive sublimate

What is meant by lanthanoid contraction ? What effect does it have on the

chemistry of the elements which follow lanthanoids ?

GeRHOT Tl Bl 9IH AU b [ Ol el qEE YgiiEdl B qu i
() +2 SUag TFE H
(i) SifeA™ed A BT I90

T Bl % [0 YR q HROT Sy
() HEaT a<d URTdl SUEE STEETl e wd E |
(i) EHEOT T AT U TR Bl € |

Fgar
= fafen & =Ror @ fafag

() K,Cr,0,& NaCrO,d=mTr

i) KMnO,# K MnO,sm T

(i) HRFT Fleawe F badd ST

RS HHaT FT BT § 7 RISl & S A At awdl & TEEeS
FER W THH! FT TAT &l & ?

Calculate the emf of the cell
Mg(s)| Mg>* (0.1IM) || Cu®* (1x10°M) | Cu(s)
Given :E®Cu** /Cu =+0.34V,E°Mg”" /Mg = -2.37V,

10
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(b) Explain with examples the terms weak and strong electrolytes. 2
OR

(@ The resistance of a conductivity cell containing 0.001 M KC1 solution at
298 K is 1500Q. What is the cell constant, if the conductivity of 0.001 M

KCl solution at 298 K i$).146x10>°Scm ™' ? 3

(b) Predictthe products of electrolysis in the following:

A solution of H,SO,, with platinum electrodes.

(@) #T Mg(s)| Mg* (0.IM) || Cu* (1x107°M) | Cu(s) & faars. (emf)ar dRehe
Fiow | fear mar @ E°Cu®' /Cu=+0.34V,E°Mg* /Mg =-2.37V

(b) T AR Ua@ JEA ATFSAT Pl IAET T THATET |
A9

(@) 298 K WX 0.001 M KC1 fa@ae 9re% dra@swdt aa &1 yfaier 1500Q %)
gfg 298 K ©¥ 0.001 M KClfamas & araehar 0.146x10 °Scm ' & ar da
F R T B 2

(b) 11 & Ea STTEed & IR B YNRE BT
wifeT Tadersl & @9 H,S80, & faeas @)

27. (a) Name the three major classes of carbohydrates and give an example of each
of these classes. 3

(b) Answer the following: 2

() What type of linkage is responsible for the primary structure of
proteins ?

() Name the location where protein synthesis occurs in our body.

OR

(@ How are lipids classified ? Give an example of each class.
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(b) Explainthe following terms :
() Mutarotation

() Avitaminosis
(8) FEEEE & OF & T & I T AR I&E [ P Th I G |

(b) ™= 99 & SR S ¢
() WA B A G & fa R YR @t dear STer gy B 2
() § UE F AW qC FEf 2R iR H W H9A9r B 2|

srear
(a) fafei &1 affesor &8 fhar Tm & 2 Y% o T Uh-Udh SEeol o |

(b) 71 wei & =@ FiWe ¢

(ONRS CRER g
(i) ufafr=itaa
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