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CHEMISTRY (Theory)
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Time allowed : 3 hours | [ Maximum marks : 70
et @ : 3 592 ] [ STTerRaT 37%F : 70

General Instructions :
(i)  All questions are compulsory.

(ii)  Question nos. 1 to 8 are very short answer questions and carry
I mark each.

(iii) Question nos. 9 te 18 are short answer guestions and carry
2 marks eachi.

(iv) Question nos. 19 to 27 are also short answer guestions and
carry 3 marks each.

(v} Question nos. 28 to 30 are long answer questions and carry
3 marks each.

(vi)  Use log tables if necessary, use of calculators is not allowed,
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HIET 3397 :

(i) a4 5e sfEE )

(i) AT 1 8§ F 997 o o1g 3907 &1 7 vw-ww 7% F E
(iii) A 1 9 @ 18 % ¥ 3l-a1 3iF % g 3%y &)

(v) FH "1 19§ 27 % 57 ot d-dl9 3F F o 30T 3 8
(v) G 28 § 30 % Y5 ia-via 3 & A 3507 v 8

(Vi)  STIEwIFHT 1 bl S 24 F41T h9 S 6d & | Ferageiatt & g
# srpwfa T8 21

L. What type of substances exhibits antiferromagnetism ?

form v & e wftehegese wiifs a0 87

2. Express the relation between conductivity and molar conducti vity of a

solution,

U faemm 1 Sremar i Aien areEar F e gEy ) shverE
it |

3. Which has a higher enthalpy of adsorption, physisorption or
chemisorption ?
el wiftion wiedft st S, sfif-sReien @1 TaEhE-
At ?

4. Write the [UPAC name of the following compound
H3C—CH'—CH1—CH—CIH—CHZOH
H,  OH CH,
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fFfafaa i %1 IUPAC 79 fafaw
I-IRC—CH—-CHE—CH—CIH—CHEOH

CH, H CH,

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

a higher value ? |

& wrErel NO, @it NO, # & farut smaeam =iy siftes W wam ?

6. Name a substance that can be used as an antiseptic as well as a
disinfectant.
e U gerd w1 A s S sw sl @ momeh S s
H eV €|

7. Arrange the following compounds in an increasing order of their acid

strengths: l
(CH,),CHCOOH, CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH
Fefaflad it 39% Td gu el amed % w9 3 =5Efeg iR
(CH,),CHCOOH, CH,CH,CH(Br)COOH, CH,CH(Br)CH,COOH

8.  Write a chemical reaction in which the iodide ion replaces the diazonium

group in a diazonium salt. l
wh TErEEE AfHET e s o sEsitE wen 3 9 sesitem
e AAEEE APF s e 2 g
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10.

11.
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Formulate the galvanic cell in which the following reaction takes place :

Zn(s) + 2 Agf(aq) —— Zn** (aq) + 2 Ag(s)

State :

(1)  Which one of its electrodes is negatively charged.
(i) The reaction taking place at each of its electrode.
(i) The carriers of current within this cell,

I Neaifeh T F gaes Fifsn Rrad Frafefan afifmn o6 2.
Zn(s) + 2 Ag'(aq)—> Zn** (aq) + 2 Ag(s)

ferfas

(i) 39 #a H 700 SafE seEre |

(ii) 39 T geAelE 9T B ATt wfufn)

(iii) Hel % 3737 U ATeH |

The resistance of a conductivity cell cnnlﬁining 0.001 M KCl solution at
298 K is 1500 €. What is the cell constant if the conductivity of 0.001 M
KCl solution at 298 K is 0.146 * 10 Sem™! ?

0.001 M KC! fae=m =1 w# Sresar 89 7 298K T gfade 1500 O
81 A 298 K W 0.001 M KCl Beg ams 89 1 e
0.146 = 1072 S cm™! & 41 Hel 1 FORIF F971 8 ?

State Raoult’s law for solutions of volatile liquids. Taking suitable
examples explain the meaning of positive and negative deviations from

Raoult’s law.
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12.

13.

Or

Define the term osmotic pressure. Describe how the molecular mass of'
a substance can be determined by a method based on measurement of

Osmotic pressure.

mmﬁaaﬁ%%mq%%ﬁmﬁm%%ﬁlaﬁamﬁmw
mmqﬁamﬁwﬁwwaﬂzmmﬁamaﬁmmméi
teraT

Assign a reason for each of the following statements :

| ]

(1) Ammonia is a stron ger base than phosphine.

(i) Sulphur in vapour state exhibits a paramagnetic behaviour.
Freafetan et & & et % ford o e«

(i) Wreht ol s s sifm wam amw 2|

(if) ST Sy H e FgEER e et w2

Draw the structures of the following molecules : 2
1 s

(11) XeF,

A o stvpeit 1 s it i -

(1) 'SF,

(11) XeF,
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15.
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Explain as to why haloarenes are much less reactive than haloalkanes

towards nucleophilic substitution reactions.
OR

Which compound in each of the following pairs will react faster in Sn2
reaction with ~OH ? Why ?

(i) CH,Bror CH,I
(ii) (CH,),CCl or CH,CI
A 5 pferafefors st e 3 vh dei deus
A e Tl A w Brameiier g 87
—

Freferfaa weim <iet # & =t o D ol & Ty Sn2 arfirfrn
e 5 | siffen = s wit e

(i) CH,Br 3191 CH,|

(ii) (CH,),CCl 3twar CH,Cl

(a) State the IUPAC name of the following compound :

H.C H
T g

H

(b) Complete the following chemical equation :

CH,CH,CH=CH, + HBr _ peroxide

Id




16.

17.

18.

56/1/3 7 [ PT.O.

(31) timfefiga Hifi 1 IUPAC Tm fRifiau -

H.E H

Hin =0k

H

(@) fmferfen et i 5 g i .

CH,CH,CH=CHjH BBy T3NS Sres

What are biodegradable and non-biodegradable detergents ? Give one

example of each class. 2
stefrfefta smmmsis it ode fefofy st @ e 27 g
YR W UFH-TE IaTe e
Define the following terms in relation to proteins : 2
(1) Peptide linkage
(i1) Denaturation
W % dad # Fafefa # foam fafed
(i) e awE
(i) S (i) |
List the reactions of glucose which cannot be explained by its open chain
2

structure.
T HAHEET F81 97 947




19.

20.

36/1/3

How would you account for the following ?
(i)  Frenkel defects are not found in alkali metal halides.
(ii) Schottky defects lower the density of related solids.
(iti) Impurity doped silicon is a semiconductor.
Or
Explain the following properties giving suitable examples :
(1)  Ferromagnetism
(i) Paramagnetism
(111) Ferrimagnetism
Frfafaa =1 s &3 amd sz -
(i) Ueekell wrg Rengel # ke 2 7@ oo wd &1
(i) SrieEhl 29 & S|l % 99 92 S B
(i) Igear | Sifte fafamm s @ s 2|

HAAT
39YTh JeMEW] 2d §U FEfaRaa @1 swen Fifw
(i) eiE-grwa
(i) SHPTF=FA

(i) wi-grasw (g de-gEe)

Calculate the temperature at which a solution containing 54 g of glucose,
(CeH,50,). in 250 g of water will freeze.

(K, for water = 1.86 K mol™ kg)
39 A i dfhier FIisg 58 T 250 g 96 4 54 g W@HE, (CH,,0,)
Hil ] feEs sm S| (K, (S) = 1.86 K mol™! kg)




- 21.  Explain the basic principles of following metallurgical operations : 3
(1)  Zone refining

(1)  Vapour phase refining

(iii)  Electrolytic refining
ﬁw%ﬁaamg—%ﬁﬁm”%mwﬁm@mﬁq:

(i) 9 gfrswoy

(1) =T yrEFT gisR

(i) fegm-emae yierm

22.  Explain what is observed when : 3
(1) an electrolyte, KCl, is added to hydrated ferric oxide sol
(1)  an electric current is passed through a colloidal solution
(i) a beam of strong light is passed through a colloidal solution
ERIRCEC e G :
(i) ﬁgammmlmﬁ&ﬁﬁmaamm%ﬁaﬁﬁmmm%[
(ii) FﬂﬁaﬁaﬁaﬁﬁmﬁﬁﬁwmmﬁﬁW%I
(iii) o= o @ g TR 1 (-5 wantea i st 2)

23.  Write the names and structures of the monomers of the following
polymers : 3
(i) Buna-S
(i1) Neoprene
(iii) Nylon-6
Faeforfin sger & wher % am it T s frf
(i) =8
(ii) =
(iii) -6
56/1/3 9 [ PT.O.




24,

25.

26.

C R

Account for the following observations :
(i) pK, for aniline is more than that for methylamine.
(ii) Methylamine solution in water reacts with ferric chloride solution
to give a precipitate of ferric hydroxide.
(ii1) Aniline does not undergo Friedel-Crafts reaction.
frafafias sEerl & Fro fafad
(i) Ufef % for pK, @1 W Afacidi & w4 e @ 8
(ii) Stet § AfSreni =1 e Hien aiEs & e ® siiufEm

EESIHARS F A& < 8|
(iii) U FrRe-moea st 5@ =@ 2

(a) What is a ligand ? Give an example of a bidentate ligand.

(b) Explain as to how the two complexes of nickel, [Ni{CN)4]3" and
Ni(CO),, have different structures but do not differ in their magnetic

behaviour. (Ni = 28)
(31) fonre (ligand) 01 &1 8 7 faset fevmsi =1 sk samwor 6|
(1) =mem #itve & F8 fFFa F & FE [Ni(CN),]> 3R
Ni(CO), fa-fim stem W g ft oW gradfia =19en yeliid
#d 21 (Ni = 28)

Name the reagents which are used in the following conversions :
(i) A primary alcohol fo an aldehyde
(11) Butan-2-one to butan-2-ol

(ii1) Phenol to 2, 4, 6-tribromophenol

56/1/3 | 10




ﬁn%ﬁaatrﬁaﬁﬁiﬁugﬁéﬁaﬁwﬁﬁaﬁ%m%ﬁm:
(i) U ST Uewhieta 1w fesere

(11) BA-2- 37 F7 eF-2- 357 §

(iii) %M 7 2, 4, 6-ZEararmta &

27.  Write chemical equations for the following processes : 3

(i) Chlorine reacts with a hot concentrated solution of sodium
hydroxide

(i) Orthophosphorous acid is heated

(111) PtF, and xenon are mixed together

W % fod et it R
[i;mmm%mm%mam&mwm
(if) SATEERTE Ui 71 m f w2
(ili) PAF, 3R ST = vt firemn s 2

28.  Assign reasons for the following : 5
(1) The enthalpies of atomisation of transition elements are high,

(i) The transition metals and many of their compounds act ag good
catalyst.

(1) From element to element the actinoid contraction is greater than
the lanthanoid contraction.

(iv) The E value for the Mn®*/Mn2* couple is much more positive
than that for Cr3*/C2+.

(V) Secandium (7 = 21) does not exhibit variable oOxidation states and

yet it is regarded as a transition element.

56/1/3 11 [ PT.O.




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 :
3d34s?, 3d°4s? and 3d°4s”. Indicate relative stability of oxidation
states in each case.
(b) Write steps involved in the preparation of (i) Na,CrO, from
chromite ore and (ii) K,MnO, from pyrolusite ore.
frafaftadt & =nm feifan
(i) Hgao deal <l e ) A 3= A 8
(ii) epmor wTg 2T I 9EE | A =S I @
(iii) el e & ZE 006 Ao A% UERAIEE W SYATET AR9ATIS
e A A B R
(iv) Mn**/Mn2* % fer@l B0 &1 9@ /Ot % BV A 1 e sifern
gATCAF Bl 6 |
(v) Ehfezam (Z = 21) ufedl 39=ma saen 78 wefif s @ 6o
TH HFHU d HE Sl 2
HAYAT
(31) 375 TEATIE ) e e J Seii T AT Hehe g
1 AT TS SEEAT N Al o
3d4s?, 3d%4s? AT 3d%s?
TF deS % AT ITEE HaEne o ane fera o ffeu)
() (i) FmEe 3@eR § Na,CrO, ¥ (i) YPRIeIHRe 3 4
K,MnO, % a7+ = fafis = feiia |
56/1/3 12
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29,
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(a)

(b)

(a)
(b)

(31)

(%)

(=)

(&)

Derive the general form of the expression for the half-life of a first
order reaction.
The decomposition of NH, on platinum surface is g Zero
order reaction. What are the rates of production of N, and H,
ifk=2.5% 10" mol” Ls! 2

Or

List the factors that affect the rate of a chemical reaction.
The half-life of radioactive decay of "C is 5730 years, An
archaeological artefact containing wood had only 80% of ¢

activity found in living tree. Estimate the age of the artefact,

R e 1 il £ od-am & R e % wwe
e EL

Ao waw w NH, %1 e U 3 whife ) siffiean 2 ot 2o
forl k = 2.5 x 104 mol! Ls™ & 41 N, 3 H, % 3eumedi ) 2
1 gt ?

HY=T
mWﬁ@mﬁaﬁ@mﬁmaﬁaﬁm@aﬁﬁuﬁa
Fd B
C e am whEm i end-anyg 5730 9 2| T yae
FerrFia 8 o ot a2, C =t |l shifim syt e
3 14Cﬁnﬁmaﬁsn%m§ﬂélmmﬁaﬁeﬂgwﬁmﬁﬁ
hifsm |

23

2,3
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30. (a) Complete the following reaction statements by giving the missing

starting material, reagent or product as required : 3,2
2, 2o
1) voviiii ——————— 2 =
® Zn-H,0

(iiy <_>=CH,—=——_ >-CHO

CH,CHy kMO
e - 4
i) KOH, heat” """

(b) Describe the following reactions :
(i) Cannizaro reaction
(i1) Cross aldol condensation
OR
(a) How would you account for the following : 3,2
(i) Aldehydes are more reactive than ketones towards
nucleophiles.
(ii) The boiling points of aldehydes and ketones are lower than
of the corresponding acids.
(iii) The aldehydes and ketones undergo a number of addition
reactions.
(b) Give chemical tests to distinguish between :
(i) Acetaldehyde and benzaldehyde
(1i) Propanone and propanol

56/1/3 14




(=1) me,mmm,iﬁﬁ?ﬁﬁmﬁ,m
ferat gu fmferfian sl fraoi 21 of Hif .

D
0. ..... - 2 =
(1) —i"—_ﬁ;)—} D 0

(i) <_D>=CH,—" , <> cHo

CH,CHy penno
iy e B

(=) ﬁn’r‘af@aaﬁﬁmaﬁmammq:
(i) HFE arfufE
(i) FF weSra Hem
=
() Frafafadt ¥ s fofay

(i) =TS % gft R A st dfeeees s af
Bid 2

(ii}ﬁmﬁmﬁﬁ%ﬁmmm&a&mw
B &

(iii}i%mﬁmﬁﬁa@ﬁma&r%ﬁﬁ?ﬁ%l
(%) ﬁmﬁ%ﬁﬁﬁaﬁﬁﬁmﬁ&wﬁmﬁ&mﬁa&%@q:

(i) ST 3R GieTe §
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