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CHEMISTRY (Theory)
WA a3 (dgif<s)

Time allowed : 3 hours | [ Maximum mavks : 70
Fuffa amg : 3 992 ] [ 3T 7F : 70

General Instructions :

(i)  All questions are compulsory.
(i)  Question nos. 1 to 8 are very short answer questions and cariy
I mark each.

(iii) Question nos. 9 to 18 are short answer questions and carry
2 marks each.

(iv)  Questionnos. 19 to 27 are also short answer questions and carry
3 marks each. :

(v)  Question nos. 28 to 30 are long answer que.s!z'bns and carry 5
marks each.

(vi)  Use log tables if necessary, use of calculators is not allowed.
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1. What is the coordination number of each type of ions in a rock-salt type

crystal structure ?

Uh-Tce TR A foreell T=T1 4 U=e YR & 74 6 999 9 1
F AR e

2. Define the term ‘order of reaction’ for chemical reactions.

waraten arfifsranatl & ford “sififsrar & wife’ i aftwr fofa |

3. What causes Brownian movement in a colloidal solution ?

Fremgel faca § s fd 89 & ¥ o gt 27

4.  Inwhich one of the two structures, NO; and NOy, the bond angle has

a higher value ?

g wgelt NO, 3fit NO, # @ forew smerem #or o3 o w@m ?
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Write the IUPAC name of the following compound :

H3C—(|3H—CH2—C|H—CEH—CH20H
CH, OH CH,

TfaRaa A #1 TUPAC T fafaw

H,C-CH-CH,~CH-CH-CH,OH

CH, OH CH,

Arrange the following compounds in an increasing order of their acid

strengths:

(CH,),CHCOOH, CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH

Ffaiad &1 39 wed gu 3T umed & F § sHeierd i
(CH,),CHCOOH, CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH

Wnite a chemical reaction in which the todide ion replaces the diazonium

group 1n a diazonium salt.

T e fvfrm fafay e o s gau 4 | s

Hig ATAIEEE AeE g1 foeenfia e g

Name a substance that can be used as an antiseptic as well as a

disinfectant.

U UY TSy F1 9m €ifore forger Imah wferft aen TR Q41 w0t

4 g 3t
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& e% n.ﬁsttpl iwhy haloarenes are much less reactive than haloalkanes
T | Feigtl
Frovyamds nuelgephilic substitution reactions.

10.
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OR

Which compound in each of the following pairs will react faster in Sn2

reaction with—OH ? Why ?
(i) CH,Bror CH,I
(i) (CH,),CClor CH,CI
argred T ~fecrenfioms ufhremm sfifsrmatt % wfy 2eicdd daiees
1 ordem = Afe wn frmfia o &7
e

Frfafed yere Siel § | &A@ W —OH & @19 SN2 Al |
it sl @ sifalen =vem sk =i ?

(i) CH,Br 31°@T CH,I

(i) (CH,),CCl 3=t CH,CI

(a) State the IUPAC name of the following compound :
H,C H

H "B

H
(b} Complete the following chemical equation :

CH,CH,CH=CH,, -+ HBr __peroxide
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H
H,C .

¥ B

H

(@) frfefen temfteE e w @ A -
CH,CH,CH=CH, + HBr "&i#e |

11.  State Henry’s law correlating the pressure of a gas and its solubility in a

solvent and mention two applications for the law. %

us e & 219 3T 3ueht fedt faegs o fadaar & gau o 238 =1 frem ait
@ fram & 3 s fafaa)

12. A first order decomposition reaction takes 40 minutes for 30%

decomposition. Calculate its 1, value.

O Sy hife #1 AggeT srfwismar 30% W%ﬁﬁmﬁrﬁmw
ot 31 Ta fo 1, @ wheen it |

13. What is meant by the ‘rate constant, £’ of areaction ? If the concentration
be expressed in mol L™! units and time in seconds, what would be the

units for & (i) for a zero order reaction and (ii) for a first order reaction ? 2

fepet arfirfora & " s & o . areed B 2 ? Afe wigan i AT
mol L~! 37T 90 i ¥hv € a1 (i) I HIf A affran, 3 (i) oW
Hife 1 arfrferm & o & &1 99 6wl 4 QM ?
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Define the following terms in celation (o proteins :
(1) Peptde linkage

(1) Denamuration

WA % agd R Freafafea €t afoamm e

(i) UTEE ERmE

(i) SHgE (frpfmo)

List the reactions of glucose which cannot be explained by its open chain

Structure,
T ) I AR F fafEd o o el e 9t & 2R
W HHHMT TR W AT

Assign a reason for each of the following statements :
(1) Ammonra s a stronger bage than phosphine.

(1} Sulphur m vapour state exhibits a paramagnehc behaviour.

() TP Y e amfen ofts yae g Ry
(if) AT T § FoH LIRS FEER WERT e B

Draw the stractures of the followng molecules :
(1} SF,
(i) XeF,

6
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1 ford syt ) e SR SR -
(i) SF,

(1) XeF,

18. What are biodegradable and non-biodegradable detergents ? Give one

example of each class. 2

STl SunmE ot s e sunes 71 a6 &7 oS
T &) TeHh-TF I AW |

19. Whatis a semiconductor ? Describe the two main types of semiconductors

and explain mechanisms for their conduction. 3

andarers 91 Bl B 7 2 WgE YR % orefereret @ ol Hifs i 3
=e faparfafy 1 e fifvm)

20. Calculate the temperature at which a solution contaimning 54 g of glucose,
(CH,00), in 250 g of water will freeze,
(K, for water = 1.86 K mol™!' kg) 3

3@ T @I giEwic Hifee Fd W 250 g 51 | 54 g 4, (CH,,0,)
o R T oA S| SR (K, (F9) = 1.86 K mol™! kg)

21,  What are lyophilic and lyophobic sols ? Give one example of each
type. Which one of these two types of sols is easily coagulated and
why ? 3

[P.TO.
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39 -Tig 3 5a-farieft Aie (sol) TN 2N & 7 T TR 1 Teh-Teh IE8
TN | 37 3T FeB o Tiell o o Tohersht Tehvad 3116 grar ¥ &) bl 8
3R 4} ?

State briefly the principles which serve as basis for the following

operations in metallurgy :
(1) Froth floatation process
(i) Zone refining
(iii) Refining by liquation
uTq-%H # Ffoiiaa At o mareg fogral & dad 7 i -
OEUNCIIRSELR L
(i) 9 (Feet) aisheo
(iii) ZETeRTTT ERT TREeHRE

Write chemical equations for the following processes :

(1) Chlorine reacts with a hot concentrated solution of sodium

hydroxide
(it) Orthophosphorous acid is heated

(i) PtF, and xenon are mixed together
OR

Complete the following chemical equations :

(i) Ca,Py(s) +H,O()— ......
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(1) Cu**(aq)+NH,(2q)— ......
(excess)

(i) Fyg) +H,00) — ...
= wFAl F o verafe wimm fafay

(iy e Aifeam EEeiwRe % ag o faema @ sl w2y
(i1) SRR TigE R T R S R |

(iii) PIF, 2% S A owew fermr s g

HIS

fpafefan ot a9 @ Him

(i) CaPisr H,O()— ...

(iiy Cu**(ag) +NH, (aq) — ......

(surfer)

(iiiy F (g) + H,O0) —> .....

4. (a) Whatisaligand ? Give an example of a bidentate iigand. 3

(b) Explain as to how the two complexes of nickei,- [Ni(CN)q]""‘“ and
Ni(CO),, have different structures but do not differ in their magnetic
behaviour. (N1 = 28)

(%) ferre (ligand) ¥ ¥R 27 Rt Torrel =1 o= SR <ifsrm)

(7) =em i B W Fem % @ FircwE [NCN), ) afic
Ni(CO), fm-fm dram 7l gu off 5uA g =9ER TR
#d Bl (Ni = 28)

56/1/1 9 [PTO.
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25.  Name the reagents which are used 1 the following conversions : 3
(1) A pnimary alcohol to an aldehyde
(i1) Butan-2-ome to butan-2-¢l

(111) Phenol to 2, 4, 6-tribromophenol

Frattifigg ofedh & wgw® 89 I AfiEwrs & 9m fafa
(i) T EHA UeRtetda W UF Sfegass A

(i) #eR-2- 31 F FA-1- AA A

(i) HHTT H 2, 4, 6-EREEAE A

26.  Account for the following observations . 3
(1) pK, for aniline is more than that for methytamine.

(i1) Methylamine solution in water reacts with ferric chloride solution

to give a precipitate of fernc hydroxide.
(i1i) Aniline does not undergo Friedel-Crafts reaction.
Frerferfly el & :
(i) BT % Rl pK, 1 W Ao & wra @ s B 2

(i) T A AR F1 e Siw FA0se F N A athifEma = i
TGRS T HTHT &al B)

(iit) Ve HiRer-wgw At w& = 31

56/1/1 10
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“}7 QWE%@’ &Etmmes and structures of the monomers of the following
FR&ﬁﬁgé%a_Iion 3
() Buna-S
(il) Neoprene
(iii) Nylon-6
frferiaa Sgasl % THadi & AW 3R ITh T AR
() FT-S
(i) Fenda

(iii) AIAH-6

28. Conductivity of 0.0024 IM acetic acid solution is 7.896 x 107 S cm™.
Calculate its molar conductivity in this solution. If A2, for acetic acid be

390.5 S cm? mol™!, what would be its dissociation constant ? 5
OR

Three electrolytic cells A, B and C containing solutions of zinc sulphate,
silver nitrate and copper sulphate, respectively are connected in series.
A steady current of 1.5 ampere was passed throngh them vntil 1.45 g of
silver were deposited at the cathode of cell B. How long did the current
flow ? What mass of copper and what mass of zinc were deposited in the

concerned cells 7 (Atomic masses of Ag = 108, Zn = 65.4, Cu= 63.5)

0.00241M tefifes 31t Hiel s Trerhar 7.896 x 107° S cm™ 81 34 Ui
§ ad o HieR Terehal 1 TR it | ok Weifs anet & fad A
390.5 S cm? mol-! @ @ 3Hen! oA e «=n g ?

56/1/1 1 [PTO.
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AT

i fera-srameft At A, B 3R C o swmen: s dotbhe, Rieat Agee afr
HR Fothe & faeran @ ™ g, dofteg T gu ) @ | 1.5 YR
STt frgqem e s Wanfed @t St @ 919 qo faest A 1.45 g W
I B & $olie R -l 99 il | i 7R i o fera-fras s ag
et & FEfi gu 7 (W s=mE, Ag = 108, Zn = 65.4,
Cu = 63.5) |

Assign reasons for the following :
(i) The enthalpies of atomisation of transition elements are high.

(i1) The transition metals and many of their compounds act as good

catalyst.

(iii)) From element to element the actinoid contraction is greater than

the lanthanoid contraction.

(iv) The E°® value for the Mn**/Mn?* couple is much more positive
than that for Cr3*/Cr*.

(v) Scandium (Z = 21) does not exhibit variable oxadation states and

yet it is regarded as a transition element.
OR

(a) What may be the possible oxidation states of the transition metals
with the following d electronic configurations in the ground state
of their atoms :
3d%4s2, 3d°4s? and 3d%4s?. Indicate relative stability of oxidation
states in each case.

12
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(b) Write steps involved in the preparation of (i) Na,CrQ, from
chromite ore and (i) K,MnO, from pyrolusite ore. 3,2

fr=fafaat & aror fafau

() T qeAl ol yrEnTEtEw ®1 TafcmE 3= gl ¥

(ii) T urgu oA I Fga @ DfTE 3 I B §)

ity PRl 7T A T 2T T aF YAFeATIE HFEA SWEFA A
e ) s g R

vivy Mp™/Mr? % B2 EY &1 9 oft/Cr?t & B0 9T Y oTRen St
T BT R

vy Befremm (Z = 21) Iitad! Iuemm s TE W e § O sh
T gAY a T S 2

AT

VF T GOTLAY o o TR ® 4 geraeiien foramt are dsnnor et
F1 IIRE IUTIT ST T B a
3d%452, 3d%g? alw 33842

WelE ad F o ausr sEenat it vy ke off faflaug

(% +11 FIMTSE 37F B Na,CrO, 3 (if) JrReg@mse 36 § K,MnO,
= 71 ¥ fahm = el
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(a) Complete the following reaction statements by giving the missing

stariing material, reagent or product as required :

0
GQ) . — 2 3 2TO=0
) Zn-H,0

CH.CH,
an Y 0 ¢ kMo,
~F KOH, heat

(b) Describe the following reactions :
(1} Cannizaro reaction

(i) Cross aldol condensation
OR
(a) How would you account for the following :

(i) Aldehydes are more reactive than ketones towards
nucleophiles.
(1) The boiling points of aldehydes and ketones are lower than
of the corresponding acids.
(iii) The aldehvdes and ketones undergo a number of addition
reactions.
(b) Give chemical tests to distinguish between :
(1) Acetaldehyde and benzaldehyde
(ii) Propanone and propanol
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) IRBs g, Al st e, S A 7 Y T g, e
fered g fferien srfuferan fommen &1 qof fifsm -

-------

Hadl
fafafadt & sror fafed -
(i) =fFreieEat % ufd Heat fr e Uesese st afey
B 2
(i) teegmEel ot Rt F FaurE dead) ot fY amem &=
Bd Bl
(iii) tfcearse o FeH wga W Amere wfufsad @ E)
Tefofadt 6 9t femm F fad voafe oty w= faflc -
(i) Yetfoeee iR S=ifcess #
(i) WA IR WAl &
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