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e Please check that this question paper contains 12 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.

e Please write down the Serial Number of the question before
attempting it.

e 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 read the question paper only and will not write any answer on
the answer-book during this period.
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CHEMISTRY (Theory)

FeiRa gq7 : 3 a2 S7feHaTH 37% : 70

Time allowed : 3 hour . Maximum Marks : 70
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(i) Yo7-GEI11 @8 7% 3Id Tg-FoIT T & | I9% o7 & g 1 3 & |
(iii) Fo-GEIT9 T 18 T TG-F70T J97 & | ¥4 F97 & 70 2 37 & |

(iv) Fo7-GEq119 @27 % 4 TY-3TT J97 8 | I3% J97 & 70 8 37% & |
(v)  Jv7-GEI1 28 T 30 TF e-F0 J97 & | IF J97 & 70 5 37% & |

(vi)  SEAFIFAFIR T 2T BT FINT F | Sopeied] & 71T &) gald Tg1 8 /|
General Instructions :

(i) All questions are compulsory.

(i)  Questions number 1 to 8 are very short-answer questions and carry

1 mark each.

(iii) Questions number 9 to 18 are short-answer questions and carry 2 marks

each.

(iv)  Questions number 19 to 27 are also short-answer questions and carry

3 marks each.

(v)  Questions number 28 to 30 are long-answer questions and carry 5 marks

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

1. U A 3 hl ol § Teh dicdld 319 ol g T favgsh aeu fafeu | 1

Write a distinguishing feature of a metallic solid compared to an ionic

solid.

2.  TU-STSH HTEC & ? 1
What are enzymes ?

3. UgHEm IR e & T-Tsh THE 3 Hl W fAfEu | 1

. h f fal . .
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Draw the structure of PClg (s) molecule.

5. WIUH-2-3TM 3R UH-3-311 o o9 T+ & fou v Sita foafem | 1
Give a test to distinguish between propan-2-one and pentan-3-one.
6. 3T Ucohigicd o1 9 faifay fSeen 1 weet &1 9 § 39 foma <imar 8 1
O

|
CH, -~ C - O ~ CH - CH,

CH,

Name the alcohol that is used to make the following ester :

0)

|
CH; - C - O - CH - CHy

CH,g
7. Uwrse forehs @l gfefva i | 1
Define a ‘Peptide linkage’.
8.  FHIUAET, ‘Furcimt ¥ @ i grar 7 ? 1

How does a homopolymer differ from a copolymer ?

9. TEE gE UA h (Y A THIHU i [IRGT | 56 FHISHI 1 JART Hd 5T I8
TS, foh UM ST o |1 I6H T i dleedl i HAT AT | 2

Set up Nernst equation for the standard dry cell. Using this equation
show that the voltage of a dry cell has to decrease with use.

10. U AMMHIH & Hed | Teh I1fshan fgdig wife i 8 | I 39 AT i
FIEUT (i) T & T (i) ST & S, o goeht SAMfshan @ & yofad wnft 2 2

A reaction is of second order with respect to its reactant. How will its
reaction rate be affected if the concentration of the reactant is (i) doubled
(i1) reduced to half ?
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Toear &t g.TtH
(i) T TG 9Td I TITA-STTHHT TREhHLUT
3T
1 wehdt ® T o T I SRk fagr 8 I|eRt avia Shifu 2

()  org 1 9 (US) i
(i) ~ GTqeT I AT JTEEAT HT THSHIUT

Describe the underlying principle of each of the following processes :

1) Recovery of silver from the solution obtained by leaching silver ore
with a solution of NaCN

(i1))  Electrolytic refining of a erude metal
OR

Describe the principle involved in each of the following processes :
(1) Zone refining of a metal
(i1))  Vapour phase refining of metals

12. T qomfe gieton i Ul i 2
(1) P4+ SOCly; -
(i) Fy (atfmepar) + Cl, —399C
Complete the following chemical equations :
(1) P, + SOCly; —

(i) Fy (Excess)+ Cly, —200C

o

13. Tr=fafgd o SR 9qms : 2
()  HHHU UTq¢ HR I §iEd © Alfireh =0 Iehi ¥ H M HLd 2 |
(i)  GshHYT YTqE FHTA: T AN e & |

Assign reasons for the following :

1) Transition metals and many of their compounds act as good
catalysts.

(i1)  Transition metals generally form coloured compounds.
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(i)  p-SHEFARIS=(H

(i)  1-FA-4-TAETSFATGFT

Write the structures of the following organic halogen compounds :

) p-Bromochlorobenzene

(i1)  1-Chloro-4-ethylcyclohexane

15. () T ifieni o1 g amed & Sed U 4 afed hifvw
CgH5NH,, CgHsN(CHg)o, (CoH5)oNH 3T CH3NH,
(i) =1 AR I pKy, T % Ted U § Ao hifw
CyH5NH,, CgHsNHCH3, (CoHs)oNH 3R CgH5NH, 2

(1) Arrange the following compounds in an increasing order of basic
strength :

06H5NH2, CGH5N(CH3)2, (C2H5)2NH and CH3NH2

(ii)  Arrange the following compounds in a decreasing order of pKj
values :

02H5NH2, C6H5NHCH3, (CQH5)2NH and CGH5NH2

16. USRI Al (UrEve fFasiihscd) 1 8id & 2 Ush 3eWl & a1
Ty HIVT | 2

What are ambident nucleophiles ? Explain with an example.

17. T gl 1 YTH HH % 0 S Toharsh WM § AT IAd 8 376 AW 3R

I7eh! HT=ATE faifay . 2
@® 1S
()  ATEAH-6, 6

Write the names and structures of monomers used for getting the
following polymers :

(1) Buna-S
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Give a chemical test to distinguish between each of the following pairs of
compounds :

(1) Ethylamine and Aniline

(i1))  Aniline and Benzylamine

19. 286-65 pm IR (T) & foEIR o A1 A T S Higd T e T
3 | ST 1 O 7-874 g cm ™S @ | W AT 1 ITAN HId g VARGl HEAT
1 Uieherd IRt | (Fe ST UTH YOS geqq™ = 55-84 g mol 1) 3

Iron has a body centred cubic unit cell with a cell dimension of
286:65 pm. The density of iron is 7:874 g em 3. Use this information to
calculate Avogadro’s number (Gram atomic mass of Fe = 55-84 g mol ).

20. < fiya-fire aaE W faeea sfvfshan & fow k< 99 e few w0 | -
ki = 2-15 x 1078 L/(mol.s), 650 K W

ko = 2-39 x 107 L/(mol.s), 700 K&
arfufshan & faiw E, &1 o1 qftesfctd $ifre |
(Log 11-11 = 1:046) (R =8-314 J K *mol™}) 3

For a decomposition reaction, the values of k at two different
temperatures are given below :

ky = 2-15 x 1078 L/(mol.s) at 650 K
ko = 2:39 x 1077 L/(mol.s) at 700 K

Calculate the value of E, for the reaction.

(Log 11-11 = 1-046) (R = 8-314 J K~ mol™)

21.  25° C W 0-01 M NaCl faer= &1 gfatig 200 Q 8 | T ATcthdl-gad &l dd
foorges w2 | faera < gier =Terehdt uitesfara hifse | 3

The resistance of 0:01 M NaCl solution at 25° C is 200 Q. The cell
constant of the conductivity cell used is unity. Calculate the molar
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(i) HieTee(Il) JA Hiel H ogd TAE 8 9 Jod faive i 3ufeafa o
Tl & U= 8l ST |
(i) FAARST I TUET UfFeARIe T WM § U= FawATd efid i
g1
Give reasons for the following :
) Transition metals exhibit a wide range of oxidation states.
(ii)  Cobalt(Il) is very stable in aqueous solutions but gets easily
oxidised in the presence of strong ligands.
(iii) Actinoids exhibit a greater range of oxidation states than
lanthanoids.
23. 3YYTH IQTE od g SATEAT hilSIY, feh SAERMWIN & 31 TR % TshH (Hife
TEES ATGET) fhE JHR qHHM, SAUREH o JE- &Tha S Aisha0
Sl o O | YT Bid @ 2 3

AT
T &Y ¥ SR hifore foh Afersmyor i giteren f o S 3w urd 2 3
() U SdH Hatd a1 e |
Gi) fommmfy ISROT |
(iii) oTgRd H %A Toiad T
Giving appropriate examples, explain how the two types of processes of
adsorption (physisorption and chemisorption) are influenced by the

prevailing temperature, the surface area of adsorbent and the activation
energy of the process ?

OR
Explain clearly how the phenomenon of adsorption finds application in
(1) production of vacuum in a vessel

(i1))  heterogeneous catalysis
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(i)  [Co(NHj3)5CIICl,,

(i)  [CrClg (py)s]

(ili) K4[Mn(CN)gl

(WCHTY] shHTeR Cr = 24, Mn = 25, Co = 27, py = fufid)

Write down the ITUPAC names of the following complexes and also give
stereochemistry and magnetic moment of the complexes :

(1) [Co(NH3)5ClICly

(i1)  [CrClg (py)sl

(iii))  Ky4[Mn(CN)gl

(At. Nos. Cr = 24, Mn = 25, Co = 27, py = pyridine)

25, T EqTawr S AT STd 7 ? 3
(i) SIS ol FU9-2-37TeT A
(i)  TATHHIRE FANES i WdH-1-30d H
(iii)  SfTeT FAUss H1 dfeiel Ueahigiar o

How are the following conversions carried out ?
(1) Propene — Propan-2-ol
(ii))  Ethylmagnesium chloride —» Propan-1-ol

(iii) Benzyl chloride — Benzyl alcohol

26. 3TEYAH 3TN IFATEYIH UHHAT 30 T BId & 2 IIoh o cl-cl 32T ST | 3

What are essential and non-essential amino acids ? Give two examples of

each.
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(i)  THICH 1 I9AT 38 @ 3T 9T H & =1 fohan S B 2
(i)  ATETRE A gfeed F e @ g 2
(iii) SR el H |G AT 1 T8l hid & ?
Answer the following :
1) Why is the use of aspartame limited to cold foods and drinks ?
(ii))  How do antiseptics differ from disinfectants ?
(iii) Why do soaps not work in hard water ?
28. (a) o= AR & [UPAC T fafeu :
(i) CH3gCO(CHy)4CHg
(i) Ph-CH=CH -CHO
(b) T EHTAREI 1 IUF I & /M & AR T80 § HH B
(i) T I 3-TEAHIeAd H
(i) SwSiIgeh 3TFA I m-ATSeI(=3Ict Ucehlgial
(iii) . ST I A H 23

AT

(a) = At & g=AT mfgd Hifsw .
()  4-FARY-2-3TH
(i) p-TEIATUSEAA

(b) ANfiert & = 3w § fiear w0 & forg =t = e
() TS IR WA
(i) HHTA 3 S5k 37 |

(iii) sfcesse N VHIEAA § 2, 3
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(b)

(a)

(b)

(a)

(b)

(i) CHsCO(CHy),CHj
(i) Ph-CH=CH-CHO

Describe the following conversions in not more than two steps :
(i)  Ethanol to 3-Hydroxybutanal
(i1) Benzoic acid to m-Nitrobenzyl alcohol

(iii) Propanone to Propene

OR

Draw the structures of the following compounds :
(i)  4-Chloropentan-2-one
(i1)) p-Nitropropiophenone

Give tests to distinguish between the following pairs of

compounds :
(i)  Ethanal and Propanal
(i1))  Phenol and Benzoic acid

(iii) Benzaldehyde and Acetophenone

92 % HIh H BIdl & ? 3H A [hH YR & Bld & I T &
T | foera & 219

(i) formfed g @ 2

(i) @fSd BId 8 2

NayCOg3 3R NaHCO3 % 1 g 901 | gHi qgrdi hl THM Hiek HEATG
et 52 8 | 39 Themn < @y oof ®9 & stfufsean & % T 0.1 M HCI
foeem & fopde mL I ATawrehar grft 2 2,3

(Ao g9MH : NayCOg = 106 g, NaHCOg = 84 g)

YT
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30.

(b)

(a)

(b)

(a)

(b)

(a)

(i)
(i1)

oA T
A

(i) TIee =1 FHIm
Ul ®9 § foisd wHd g, 39 faerem w1 yentia fears afteslrd
HIT S 0-100 kg T § A d@0 (T=i), NagSO,. 10 HyO &

6:00 g I T | ST T |

(I & foTw Kp = 1-86 K kg mol ™!, TV &30  : Na = 23, S = 32,
0=16,H=1)

3, 2

What is van’t Hoff factor ? What types of values can it have if in
forming the solution the solute molecules undergo

(i)
(i1)

Dissociation ?

Association ?

How many mL of a 0:-1 M HCI solution are required to react
completely with 1g of a mixture of NasCOg and NaHCOg

containing equimolar amounts of both ?

(Molar mass : NagCOg = 106 g, NaHCO3 = 84 g)

Define

(i)
(ii)

Mole fraction
Molality

(111)  Raoult’s law

OR

Assuming complete dissociation, calculate the expected freezing

point of a solution prepared by dissolving 6-00 g of Glauber’s salt,

NagS04.10 H9O in 0-100 kg of water.

(K¢ for water = 1-86 K kg mol_l, Atomic masses : Na = 23, S = 32,
O=16,H=1)

36 IcpB 10 TS b g7 foiflan 3R 3@ehl |e=n =1 vl <hifsr i
1 o W1y qHEEATS 8

(1)
(ii)

IBI'Q_
BI‘O3_
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(i)  SFgTiderd: ek gar @ |
(i) NF5 U Seaad) 9ifies § sefes NCly W 72 2 |
(iii) HF 3 379& HCl Jaad 37 g I T FARM hl 3198

31fereh forerd o 2 | 2,3
arerEn
(a) =< AU W T HE 99E A B 2 3T TUhH 1 IM dIfoY 3 39
TohH GRI I o 3Icdled o U Afpaan aifedfc=i 1 3g@
i |
b) = % fou e fafa -

(a)

(b)

(a)

(b)

(i) HyO i & HyS Afeeh 3l 3 |
(ii) PHg <l 31981 NHy 3ffeeh &R 2 |
(i) ATerEfIeH 1 7Y Hewt H “Ea i Jgfd 114 2 | 2,3

Write the formula and describe the structure of a noble gas species
which is isostructural with

(i) IBry

(i) BrOg

Assign reasons for the following :

() 1 SFg is kinetically inert.

(i1) NFgis an exothermic compound whereas NClg is not.

(iii) HCI is a stronger acid than HF though fluorine is more
electronegative than chlorine.

OR

How is ammonia prepared on a large scale ? Name the process and
mention the optimum conditions for the production of ammonia by
this process.

Assign reasons for the following :
(i)  HyS is more acidic than H5O.
(ii) NHg is more basic than PHg

(iii) Sulphur has a greater tendency for catenation than oxygen.
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