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General Instructions :

56/1/1

(i)  All questions are compulsory.

(i1) Q. No. 1to 5 are very short answer questions and carry 1 mark each.
(i11)) Q. No. 6 to 10 are short answer questions and carry 2 marks each.

(iv) Q. No. 11 to 22 are also short answer questions and carry 3 marks each.
(v) Q. No. 23 is a value based question and carry 4 marks.

(vi) Q. No. 24 to 26 are long answer questions and carry S marks each.

(vii) Use log tables if necessary, use of calculator is not allowed.

TS 37 Hi5d T T § IRATTR 1 AT Uil Usheh HINSHT () T &Il ¢ 2

What is the no. of atoms per unit cell (z) in a body-centred cubic structure ?

Hee TET & G2y | ST bl qRmd sHifs |

In reference to surface chemistry, define dialysis.

et [Ni(NH,)]CL, %1 37 g bt T H (IUPAC) 7 fetfEy |

What is the [UPAC name of the complex [Ni(NH;)(]Cl, ?

=1 it o6t e emifEd SifsT |
3 ATl

Draw the structure of 3-methylpentanal.

=7 STfvfshar THIERTT Bt Ut I
C¢H;sN,Cl + H;PO, + H)O ——- - -
Complete the following reaction equation :

C6H5N2Cl + H3PO2 + H20 —_— - -



6. oo % TUERUN S S TRHINT ShiieT | faera § foor o Wigor § TEeol S Y gaiud & 2

Define osmotic pressure of a solution. How is the osmotic pressure related to the

concentration of a solute in a solution ?

7. frefoted w affed i
()  rafsRa 3T (1)
(i) = TR (k)
Define the following terms :

(i)  Half-life of a reaction (t1/2 )

(i) Rate constant (k)

8. il %l WEA SIRET ity
(1 H,SO,
(i) XeF,
Draw the structures of the following :
(1 H,SO,

(i) XeF,

9.  ‘YTHMMUG T T AT & 2 STelid fooe § SOt STHishaT 1 3ol ST |

AYAT

TeRHOT T TR & 7 STeTont o il shroT WEmsu

(i)  THeRHUT 9IqE SR 3o FiNTeh WHAIAT ST 8 ¢ |
(i)  SHHOT GT TRACHRIICT ITTE ST TR e & |
What is meant by ‘disproportionation’ ? Give an example of a disproportionation
reaction in aqueous solution.
OR
Suggest reasons for the following features of transition metal chemistry :
(1)  The transition metals and their compounds are usually paramagnetic.

(i) The transition metals exhibit variable oxidation states.
56/1/1 3 [P.T.O.



10.

11.

12.

13.

56/1/1

T o TSTeIeRtoT ot Ufsha o TROT ol ST SHifeTT -
H+

CH,CH,0H ———s CH, = CH, + H,0
443 K

Explain the mechanism of dehydration steps of ethanol :-

Ht+
CH,CH,0H ———s CH, = CH, + H,0
443 K

AR T

(i) e g

(ii) ekt T

(i) F-og

Define the following :
(1)  Schottky defect
(i1)  Frenkel defect

(ii1)) F-centre

Uil TeEeet (C,H,0,) F1 45 g 5Tt % 600 g 3 | el 71 & | OReferd it |

o

() TeHi® F T R

(ii) Toera = &Hi®
(fem T/ &+ K, 1 AW A % feIT = 1.86 K kg mol )
45 g of ethylene glycol (C,H,0,) is mixed with 600 g of water. Calculate

(1)  the freezing point depression and
(1)) the freezing point of the solution

(Given : K, of water = 1.86 K kg mol™!)

500 K R 700 K W Ush AT 1 & feies st 0.02 57! 3iX 0.07 s & | Whwam
ST, B, 1 aiteher Sive | (R =8.314 J K mol ™)

The rate constants of a reaction at 500 K and 700 K are 0.02 s ! and 0.07 s~
respectively. Calculate the value of activation energy, E,. (R =8.314 J K~! mol™!)

4



14, 7 &1 i GRS HivT
()  TIREREE
(i)  arereTooT
(i) I-FeAFT (TR TENRA) ISROT
Define the following terms :
(i)  Electrophoresis
(i) Adsorption

(11) Shape selective catalysis

15. e fafem gRT arqett o uRhivr & 3R ol fagr fofau -

(i) omged
(i) ST iR
(ili) S 3TTEeA

AYAT

R o (ST o THT &R G o (o= 9T ST STfshant gidl & 3= fofaq | gotel
A ¥ e (Pig) el S =T giam & 2

Outline the principles of refining of metals by the following methods :
(1) Distillation
(1) Zone refining
(ii1)) Electrolysis
OR

Write down the reactions taking place in different zones in the blast furnace during the

extraction of iron. How is pig iron different from cast iron ?

16.  OEHITE Yepe o1 € 2 A-UAES Hehae % 1 Ry 8 § 2

What is lanthanoid contraction ? What are the consequences of lanthanoid contraction ?

56/1/1 5 [P.T.O.



17. {7 Prcierdl §RT ST THEFEAT & UK URI9TT 8id & SHehT Febd hifeiT :
(i) [Co(NH,)s(NO,)I**
(i)  [Co(en),]Cl; (en = T 2TEUH)
(iii) [Pt(NH,),CL,]
Indicate the types of isomerism exhibited by the following complexes :
() [Co(NH,)s(NO,)I**
(i)  [Co(en);]Cl; (en = ethylene diamine)

(i) [Pt(NH,),CL,]

18. =1 % o1 g 9 € &t (IUPAC) 19 ST

() CH,~CH-CH, - CH,
OH

Br

CH,
(i1)

CH,4
(i) CH; - é - CH,-CI

cu,
Name the following according to [UPAC system :

() CH,~CH-CH, - CH,
OH

Br

CH,
(i1)

T
(i) CH, —C- CH,-CI
|

CH,

56/1/1 6



19. 7 SR ¥ fohd S § 2
(i) WY o WOA-2-3TA | |
(i) SFTT FARTES I SAl~TeT UohBrA H |
(i) VAT S p-FENHA F |

How are the following conversions carried out ?

(i)  Propene to propane-2-ol
(1)) Benzyl chloride to Benzyl alcohol

(i) Anisole to p-Bromoanisole

20. U WHTEE ANE ‘A’ SAld STHIAT W JTARA 2 3R TH FH W AR B’ S &
St Br, 3 KOH % ¥ AIUq & W AT ‘C’ St & | “C” o1 3{vterss g CH N & |
A, B 3R C =ifehi % 3 g 9 € d@ (IUPAC) A %l Ty i SAeh TamTg STRRad
HIT |
An aromatic compound ‘A’ on treatment with aqueous ammonia and heating forms
compound ‘B’ which on heating with Br, and KOH forms a compound ‘C’ of
molecular formula C;H,N. Write the structures and IUPAC names of compounds A, B
and C.

21. foeife &% afihd bt S & 2 T o @hed & 1 [oeIE STEHET eid € S A ST |
How are vitamins classified ? Name the vitamin responsible for the coagulation of
blood.

22. T Sgcihl o Uehetehl o ATH 3R 3! TEHTE [

() IS
(i) e
(i) oA

Write the names and structures of the monomers of the following polymers :
(1) Buna-S
(1)) Neoprene
(iii)) Teflon
56/1/1 7 [P.T.O.



23.

24.

56/1/1

YT U TeureHel ©R H T 96 39 $9 T & ol T GRS 91 | Uh @F H 38 -
T fefehat 3@ | 3T 3% 310 TRT & fodl Wlig &1 Mo foham St PR & 70T & | 9 TR
T YRS Tefohall Hisig of | TT 3 bl TRIGH ol eaa fohar ST 3%k STaT o W@ &
ot oreat of |

() U 3T YR IRt fefohan o1 Soot@ hifsTe 518 79T 3 =&t @i |

(ii) TomT ST ol Ul & U FaT WG T W & forw 3fe o 0

(iii) SORIERT ToeoT & T I BIF G107 TR el & 2

Ramesh went to a departmental store to purchase groceries. On one of shelves he
noticed sugar-free tablets. He decided to buy them for his grandfather who was a
diabetic. There were three types of sugar-free tablets. Ramesh decided to buy
sucrolose which was good for his grandfather’s health.

(1) Name another sugar free tablet which Ramesh did not buy.
(1)) Was it right to purchase such medicines without doctor’s prescription ?

(ii1) What quality of Ramesh is reflected above ?

(a) FATGREd S GRS
(i)  H =T (A, )
(i) Eem JefEt
(iii) o A
(b) FAfcREd Fawr @ fafan
() IS o oRASTIEe &1 o ey
(i)  TPICRISRT % 3T o Wil ST FHT Faq
YAt

(a) TS it Tt & IR ST | T &5 fAfae ST oot Toed-3Taaee & Hiek
HTeTehdl ol 28e oo i feit | Gafd grar € |

(b) A AMTHAT
: 2+ +
Nig) I NIT aq) 1 A& (o) | Agis)

% ford 25 °C W o Feri® uRelcld HIfST | 30 UeT & I e I Tigehay fehd=r
T UTeT BT § 2

E

o = . V EO = . V
NN Agt/Ag 0.80



25.

56/1/1

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

Define the following terms :
(1)  Molar conductivity (a)

(i)  Secondary batteries

(ii1)) Fuel cell

State the following laws :

(1)  Faraday first law of electrolysis

(i) Kohlrausch’s law of independent migration of ions

OR

Define the term degree of dissociation. Write an expression that relates the molar

conductivity of a weak electrolyte to its degree of dissociation.

For the cell reaction

: 2+ +
Nig) I NIT aq) 1 A& (o) | Agis)

Calculate the equilibrium constant at 25 °C. How much maximum work would

be obtained by operation of this cell ?

E =0.25 V and E° =0.80 V.

“NiZ*/Ni Ag*/Ag
=1 TrTafe THIsRoT Wt Ut i

(1) Cu+ HNO3(F@ -

(i) P, +NaOH+ H,0 —

(i) ¥ R,P =0 a1 & R RN = O el a1 & ? (R = Ufesved T)
(i) STESHTRISH o1 Ueh 19 & TR Fowhd Ueh 319 € 7

(iii) &I T T B € 2

reram
= stwfshanatt & fofu Sqfera Tamafes g fafen
() T T P WY FARN AT AT € |
(i) A HiE H,SO, § AR el & |

FeHIN 3T T Hicde A T T BT (=7 T, S Afehdd 31, SSROT 31X

= Teaf # 90 ST |

[P.T.O.



(a) Complete the following chemical reaction equations :
(1) Cu+ HNO3( dilute)
(i) P, +NaOH+H,0 —
(b) () Why does RyP = O exist but R;N = O does not ? (R = alkyl group)
(i) Why is dioxygen a gas but sulphur a solid ?
(ii1) Why are halogens coloured ?
OR
(a) Write balanced equations for the following reactions :

(1)  Chlorine reacts with dry slaked lime.

(i)  Carbon reacts with concentrated H,SO,.

(b) Describe the contact process for the manufacture of sulphuric acid with special
reference to the reaction conditions, catalysts used and the yield in the process.

26. (a) T arfufsranatt = TEmEe THEOT i o g U ST
(i) SrEITRIeATRIT 3 shaT
(i)  ThIESH-shUT MTsha
(b) Y 7T TUEROT Hg HAT ?

() S=IIEH A Pl d~ifceese o
(i) S I m-TEZCHRTRAA |
(iii) TIATA I 3-TTRGRA FAeT H
AYAT
(a) 7 Topamatl st av iR -
(i)  wHifceER
(i)  UeSTeT FerH

56/1/1 10
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(b)

(a)

(b)

(a)

(b)

frefeiaa sttufsranstl & qe 3erg @i fofau -

LiAH,
() CHy-C-CH,—*?
[

0
CHO
HNO, /H
i 0;/H,S80,
273 - 283K
Cl,

(i) CH; - COOH ———?

Describe the following giving chemical equations :
(i)  De-carboxylation reaction
(i1)  Friedel-Crafts reaction
How will you bring about the following conversions ?
(1) Benzoic acid to Benzaldehyde
(i) Benzene to m-Nitroacetophenone
(1i1) Ethanol to 3-Hydroxybutanal
OR
Describe the following actions :
(1)  Acetylation (i)  Aldol condensation

Write the main product in the following equations :

LiAH,
() CH;-C-CH;——*% 9
[
0
CHO
HNO, /H
i 0;/HS0, |
273 - 283K
PCI

(ili) CH; - COOH ——2——?

11
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CHEMISTRY MARKING SCHEME

SET -56/1/1
Qu Value points Marks
€es.
1 (2 1
2 | Itisa process of removing a dissolved substance from a colloidal solution by means of diffusion | 1
through a suitable membrane.
3 | Hexaamninenickel (11) chloride 1
4 cm—cm—{:iﬂ—cm—(:ﬂo 1
CHa
5 + - 1
ArNCl + H,PO,+ HHO —> ArH + N, + H,PO,+ HCI
(where Ar is CgHs)
6. | The external pressure which is applied on solution side to stop the flow of solvent across the 1
semi-permeable membrane.
The osmotic pressure is directly proportional to concentration of the solution. / T = CRT 1
7. | The half-life of a reaction is the time in which the concentration of a reactant is reduced to one- | 1
half of its initial concentration.
Rate constant is the rate of reaction when the concentration of the reactant is unity. 1
8. ’ 1+1
i)
9 | Disproportionation : The reaction in which an element undergoes self-oxidation and self- | 1
reduction simultaneously. For example —
2Cu* (aq) ——>Cu?* (aq) + Cu(s) 1
(Or any other correct equation)
OR
9 )] Due to presence of unpaired electrons in d-orbitals. 1
i) Due to incomplete filling of d-orbitals. 1
10

H H

H—é—'—iml+—>me (:I'{(iI i'; H
| I --_ + _l_l_--_
H H H

Yo




H H H H H
B | | ~ |, Slow I |,
H (li—(% O-Hgze—= H—(lj—(lj + H,O 1,
H H H H
H H
L Hoo A
H- (IZ = (ID - — /C =C + H
H H
" Ethene 1
11 )] The defect in which equal number of cations and anions are missing from the lattice. 1
i) Due to dislocation of smaller ion from its normal site to an interstitial site. 1
iii) Anionic vacancies are occupied by unpaired electron. 1
12 I) ATi= Ksm Y%
AT; = K, B X 1000 Y
f f MBX wa
_ 1.86K kgmol~'x 459 x 1000 g kg™!
AT¢= 60gmol~1 x 600g
AT;=2.325K or 2.325°C 1
i) T- Tr=2.325°C
0°C - Ty=2.325°C
Tr=-2.325°C or270.675 K 1
13 ’ k;, ‘ Ev, T) = ’1"1 1
log L — S e SE—
~ k, 2.303R| TT,
10s207 _ | E, "1[700 - soo} !
%8502 = |2.303x8.314JK"mol" )| 700500
0.544 = E, x 5.714 x 10%/19.15 .
E = 0.544 x 19.15/5.714 x 10~ = 18230.8 J
14 | i) The movement of colloidal particles under an applied electric potential towards oppositely 1
charged electrode is called electrophoresis. 1
i) The accumulation of molecular species at the surface rather than in the bulk of a solid or liquid
is termed adsorption. 1
iii) The catalytic reaction that depends upon the pore structure of the catalyst and the size of the
reactant and product molecules is called shape-selective catalysis.
15 |i) The impure metal is evaporated to obtain the pure metal as distillate. 1
i) This method is based on the principle that the impurities are more soluble in the melt than in 1
the solid state of the metal.
iii) The impure metal is made to act as anode. A strip of the same metal in pure form is used as
cathode. They are put in a suitable electrolytic bath containing soluble salt of the same metal. 1

The more basic metal remains in the solution and the less basic ones go to the anode mud.
OR




15

3Fe 0, + CO-2Fe 0, +CQ,

(Iron ore)

Fe ,O,+ CO—-3FeO +CO,

CaCO,— CaO +CO,

(Limestone)

CaO + Si0,— CaSiO,
(Slag)

FeO + CO - Fe + CO,
C + CO,-»2CO

Coke

C+Q->CO,

FeO + C—»>Fe + CO (any four correct equations)
Cast iron has lower carbon content (about 3%) than pig iron / cast iron is hard & brittle whereas
pig iron is soft.

Hhx4

16

The steady decrease in atomic radii from La to Lu due to imperfect shielding of 4f — orbital.
Consequences —

)} Members of third transition series have almost identical radii as coresponding members

of second transition series.
i) Difficulty in separation.

1+1

17

a) Linkage isomerism
b) Optical isomerism
c) Cis-trans / Geometrical isomerism

18

a) Butan-2-ol
b) 2 - bromotoluene
c) 2, 2-dimethylchlorpropane

N el

19

i) N
-
CH,CH=CH,+ H,O — CH,-CH-CH,
|
i) OH
CH, C CH; ONa CH; OH

¢
b NaOH ——= il-
- HCI

OCH, OCHj; OCHs3

Br, in Br
Ethanoic acid +
Br

ii)

Anisole

20

COOH

A-— : Benzoic acid

Yo +
Yo




CONH,

Y +
Yo
B- Benzamide
NH,
C- Aniline Yy +
1/2
21 | Fat soluble vitamin- Vitamin A, D Yot
Water soluble vitamin-Vitamin B,C Yotls
Vitamin K 1
22 | ) Yo +
]/2
CH,=CH - CH = CH, and C.H,CH=CH,
1, 3-Butadiene Styrene
i)
¢
1
CH,=C-CH=CH, &
Chloroprene /2-Chloro-1, 3-butadiene
iii
) b
CF, =CF, Y
Tetrafluoroethene
23 ) Aspartame, Saccharin (any one) 1
i) No 1
iii) Social concern, empathy, concern, social awareness (any 2 ) 2
24 | a)i)Molar conductivity of a solution at a given concentration is the conductance of the volume V 1
of solution containing one mole of electrolyte kept between two electrodes with area of cross
section A and distance of unit length.
ii) Secondary battery- can be recharged by passing current through it in opposite direction so that 1
it can be used again.
iii) Galvanic cells that are designed to convert the energy of combustion of fuels like hydrogen, 1
methane, methanol, etc. directly into electrical energy are called fuel cells.
b)i) The amount of chemical reaction which occurs at any electrode during electrolysis by a
current is proportional to the quantity of electricity passed through the electrolyte (solution or 1
melt).
if) Limiting molar conductivity of an electrolyte can be represented as the sum of the individual 1

contributions of the anion and cation of the electrolyte.
OR




24

a) Degree of dissociation is the extent to which electrolyte gets dissociated into its constituent 1
ions. 1
a= ﬁg
b) E%ell = E°age/ ag - E Niz+ /ni
=0.80V - 0.25V 1,
=0.55Vv 1
1oq K. = nE®cell
0g Ke = ( 0.059 )
_ 2x0.55V
"~ 0.059 Ya
log K. = 18.644 1,
AG® =- nFE%ell
= -2x96500 Cmol™ x 0.55V 1
=-106,150 Jmol™
Max.work =+106150 Jmol™ or 106.150k Jmol™
25 a) i) 3Cu + 8 HNO,(dilute) - 3Cu(NO,), + 2NO + 4H,0O 1
: 1
i) P, + 3NaOH + 3H,0 —» PH4 + 3NaH, PO,
b) 1) Due to absence of d-orbital, nitrogen cannot expand its valency beyond four. 1
ii) Because of pn — prt multiple bonding in dioxygen which is absent in sulphur. 1
iii) Due to excitation of electron by absorption of radiation from visible region. 1
OR
25 2 i 2Ca(OH), + 2Cl, —» Ca(OCl), + CaCl, + 2H,0 1
i) C + 2H,SO,(conc.) > €O, + 2 SO, + 2 H,O
b) It is manufactured by Contact Process which involves following steps:
i) burning of sulphur or sulphide ores in air to generate SO..
ii) conversion of SO, to SO;3 by the reaction with oxygen in the presence of a catalyst (V,0s)
iii) absorption of SO3 in H,SO4 to give Oleum (H,S,07). The oleum obtained is diluted to give
sulphuric ac_id i
250, (g) + 0, (g) —2%—>2S04(g)
Reaction condition — pressure of 2 bar and temperature of 720 K
Catalyst used is V205 1
Yield — 96 — 98% pure
26 a) i) Carboxylic acids lose carbon dioxide to form hydrocarbons when their sodium salts are | 1

heated with sodalime (NaOH and CaO).

NaOH & CaO
R-COONa » R-H + Na,CO,
Heat
i) When the alkyl / acyl group is introduced at ortho and para positions by reaction

with alkyl halide / acyl halide in the presence of anhydrous aluminium chloride (a Lewis
acid) as catalyst.




OCH

OCH, et
Anhyd. Al -
+OH, o AN A, i
CS,
CH,
(Note : Award full marks if correct equation is given )
b) i)
COOH Ccocl CHO
PCls | Hz/Pd-BaS0a _
ii)
NO:z NO-=
@ HNO: / H2S04 CH=COCI / AICI
COCH:

iii)
CrO dil. NaOH
CHzCH=0H —S}C[-[s_(:[—[() ..;:3' CHS_?H_CHZ—CHD

OH
(or any other correct method)
OR

26

a) i) When the acyl groups are introduced at ortho and para positions by reaction with acyl halide in the
presence of anhydrous aluminium chloride (a Lewis acid) as catalyst.

Cl g

+ HC—&—U Anhyd. AICL, @L @
o

i) Aldehydes and ketones having at least one «<-hydrogen undergo a reaction in the presence of
dilute alkali as catalyst to form «-hydroxy aldehydes (aldol) or e —hydroxy ketones (ketol),
respectively.

dil. NaOH
2 CH,-CHO T—— CH,-ti",H-CH,-CHD

OH
(Note : Award full marks if correct equation is given )

b)i)
CH,- (IlH - CH,
OH




i) CH,COCI

CHO
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