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General Instructions :

5.

(1)  All questions are compulsory.

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

(1v) 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 5 marks each.

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

Hee TET & G2y | ST ohl qRmd Hifs |

In reference to surface chemistry, define dialysis.

et [Ni(NH,)]CL, 31 37 g bt T § (IUPAC) 7 feffEy |

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

=1 AifiTeh o6t EemT SRTE ST |
3 ATl

Draw the structure of 3-methylpentanal.

=7 Srfvfsrar THIERTT 1 Ut I
C¢H;sN,Cl + H;PO, + H)O ——- - -
Complete the following reaction equation :

C6H5N2Cl + H3PO2 + H20 —_—- - -

T 37 hid B T H URATULST bl TEAT Ui Uehdh SIS (z) T eIl ¢ 2

What is the no. of atoms per unit cell (z) in a body-centred cubic structure ?
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6.  TTHMMUIG T T AT & 2 STeid fooe § STt STHishaT 1 3ol ST |
reram

TeRHOT T TR & 7 STeTon o o7l shroT TEmsu

(i)  HehHUT oY ST 3k AT THIAT ST & ¢ |
(ii)  HSHHUT YT TG STaE Yo UG TeTd el € |
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.

7. N % FSToleRoT ot Ufshar & TROT ohi oA Hifey -

Ht
CH,CH,0H ——— CH, = CH, + H,0
443 K

Explain the mechanism of dehydration steps of ethanol :-

Ht+
CH,CH,0H——— CH, = CH, + H,0
443 K

8. faor % YUERul S/ ohl TRHINT i | foera W faeid o Figor § WOl g6 4 g4 € 2

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

concentration of a solute in a solution ?

9. Ty=AfeIfEa @ uRemfa it
()  AafsRa 3T (1)
(i) = TR (k)
Define the following terms :

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

(i) Rate constant (k)

56/1/2 3 [P.T.O.



10.  F77 ol TN SRRET i
(1 H,SO,
(i) XeF,
Draw the structures of the following :
(1 H,SO,

(i) XeF,

11. =T e §RT ST GHE—TT & WehR UG &I & SHehl Gobd hifu ;
() [Co(NH;)5(NO,)I**
(if)  [Co(en);]CL (en = Tferef Zraitr)
(iii) [Pt(NH;),Cl,]
Indicate the types of isomerism exhibited by the following complexes :
() [Co(NH;)4(NO,)I**
(i)  [Co(en);]Cl; (en = ethylene diamine)

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

12. =1 % o7 g 9 € & (IUPAC) 19 ST

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

Br

CH,
(i1)

T
(i) CH, —C- CH,-Cl
|

CH,

56/1/2 4



Name the following according to IUPAC system :

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

Br

CH,
(ii)

o
(i) CH; -C- CH,-CI
I

CH,

13. =1 ®uieror 4 o3 s € 2
(i) WY o WOA-2-3A | |

(i) SF<TT FARTES I STl UohBA H |

(i) VAT S p-SENHA § |

How are the following conversions carried out ?
(i)  Propene to propane-2-ol

(i1) Benzyl chloride to Benzyl alcohol

(ii1)) Anisole to p-Bromoanisole

14. TS WOHC AN ‘A’ STl SHIFET % W TN 89 3R TH H 0 ARTH B’ S &
St Br, 3 KOH % ¥ AIfUq & W AT ‘C’ SAman g | “C” o1 Avtferss g CH N & |
A, B 3R C ifihi & 31 J o T H (IUPAC) T i TR 3R 3Heh! TREAT TR
HITC |
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.
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15. foeife %% aiighd ot Sl € 2 T & W@he o i [delfd ST 8id € S A S |
How are vitamins classified ? Name the vitamin responsible for the coagulation of
blood.

16. T SEeTohT & UheTohi o AT 3 3! TGS fATET :
i) S
(i) e
(i) TuAR
Write the names and structures of the monomers of the following polymers :
(i) Buna-S
(i) Neoprene

(iii)) Teflon

17.  ARATNT ST -
(i) e 3W
(ii) ekt T
(i) F-g
Define the following :
(1)  Schottky defect
(i1) Frenkel defect

(ii1)) F-centre

18.  WRrAH st (C,H,0,) T 45 ¢ 51 & 600 g 3 T FeAmn T € | 4Rehierd Hifag |

o

() Temis o1 eEAHT 3R

(ii) Toora = &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~!)

56/1/2 6



19. 500 K 3R 700 K W U 3fshar i ¥ feris swaen 0.02 s~ 3iX 0.07 57! & | |hwgor
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 =8.314J K~ mol™)

20. T TR i ORI ST
()  SeRIBRIE
(i) e
(i) I-FeAFT (TR TENRA) ISROT
Define the following terms :
(i)  Electrophoresis
(i) Adsorption

(ii1)) Shape selective catalysis

21. 19 fafa gRT arqat & 9ReRioT & STTER go (s fafan

(i) e
(i) ST 9T
(iil) FT TTEA

YT

3ERA o TR o T SR F9 & fafi=T o S sifafsrand gidt § 3% foafaw | eora
A ¥ e (Pig) el S f9=T gier & 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 ?
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22.

23.

24.

56/1/2

AT Tepae T & ? oFAHiae Gepe % T RO Bl € 92

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

YT U TeureHeel ©R | T 96 39 $9 W & ol T GRS 91 | Uh @H H 38 IR-
Tl feforat SEt | 3T 3 210 31RT & ford wlie ot v o St R o w9 | i TR
1 IPRIA feforat Hisg off | THeT = oot RIS o1 Head fRar S 39 1|1 o W &
for2r aTesst off |

(i) T 3T PR I TToha ot Sooie shifteTe 51 T8eT 3 6l @l |

(ii)  fomT ST Bl Ul & Ut FaT WG 1 W & forw 3fee 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.
(i)  Was it right to purchase such medicines without doctor’s prescription ?

(111) What quality of Ramesh is reflected above ?

(a) 7 TS GHIHOT T g7 I :

(1) Cu+ HNO3(F@ -

(i) P, +NaOH+ H,0 —
(b) () TR,P =0 T & R R,N = O Tl I & ? (R = Thewher )
(i) STESTRINT 7 U 79 & TR~ T Ush 39 ¢ 7

(iii) &I T T B € 2

YT



25.

56/1/2

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

=1 attfepanaett & fetw Sqfera Tamafes qHieo fafen
() T I % WY FAR AR B T |
(i) = HiE H,SO, § AR el & |

FeHI N 3T T Hicde A T T BT =7 T, I Afehdd 31, SSROT 31X
= Tefq O av Sy |

Complete the following chemical reaction equations :
(1) Cu+ HNO3(dﬂute) -

(i) P, +NaOH+H,0 —
()  Why does R;P = O exist but R;N = O does not ? (R = alkyl group)
(1) Why is dioxygen a gas but sulphur a solid ?
(ii1)) Why are halogens coloured ?
OR
Write balanced equations for the following reactions :
(1)  Chlorine reacts with dry slaked lime.

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

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.

Tt arfufcpanati s TQTEfTe THISHOT i 30 g G0 I ;
(i) SrPEITRIeATRIT 3 shaT

(i)  ThIESH-shUT MTsha

31 1T FHIEROT h8 L ?

(i) S=IIEH A Pl difceese o

(i) = Bl m-TECHETRA 5§
(ili) TIATST BT 3BTRS FAer H
3AAT

9 [P.T.O.
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(a)

(b)

(a)

(b)

(a)

(b)

=7 Topanat &1 9 T

(i) wHlieeiE
(i) Uos o
frfefaa situfsrmstt & g 3 @i fafen
LiAlH4
(i) CH,- ﬁ ~CH, ———2% 2
0]
CHO
i HNO, /H,80,
273 - 283 K

PCI,
(i) CH; - COOH ———2—?

Describe the following giving chemical equations :
(i) De-carboxylation reaction
(i1)  Friedel-Crafts reaction
How will you bring about the following conversions ?
(i) Benzoic acid to Benzaldehyde
(i) Benzene to m-Nitroacetophenone
(i11) Ethanol to 3-Hydroxybutanal

OR
Describe the following actions :
(1)  Acetylation (i)  Aldol condensation
Write the main product in the following equations :
(i) CH;-C-CH, A,

[l
O

CHO

i HNO, /H,80,

273 -283K

PCI,
(i) CH; - COOH ———2—?

10



26.

56/1/2

(a)

(b)

(a)

(b)

(a)

(b)

(a)

(b)

TATeARad sl i ifT

(i) = =T (A )

(i) FaTae St

(il) & O

FAtefaa et =i fafen

() IS o oRIASTIEe &1 wor e

(i) HICRISRT & 3T o WA ATHT T 2w
arear

faare i feult 1 aRiiyd T | Tk &5 [y ST 3ot foRj-3TTeed ol ok
TTeTehdl ol 28 oo sl feilt | Gafd grar € |

Tt sAvfspa
: 2+ +
Nig) I NIT aq) 1 A" (o) | Ay

% [ 25 °C W od feRris aReElcd ST | 30 Tel & HIH HH 02 3TEhad b
T AT Bl & 2

E

NzoNi~ 020 Ve B g griag™ 080V

Define the following terms :
(1)  Molar conductivity (a_)
(i1)  Secondary batteries

(i11)) Fuel cell

State the following laws :
(1)  Faraday first law of electrolysis
(1) 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) | Ay

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.

Ni2*/Ni Ag*/Ag

11
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CHEMISTRY MARKING SCHEME
SET -56/1/2
Compt. July, 2015

Qu Value points Marks
€es.
1 | Itis a process of removing a dissolved substance from a colloidal solution by means of diffusion | 1
through a suitable membrane.
2 | Hexaamninenickel (I1) chloride 1
3 CH;—CH:—CIH—CE—CHD 1
CHa
4 + - 1
ArNCl + H,PO,+ HHO —> ArH + N, + H,PO,+ HCI
(where Ar is CgHs)
5 |2 1
6 | 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
6 )] Due to presence of unpaired electrons in d-orbitals. 1
i) Due to incomplete filling of d-orbitals. 1
7
H_EI EI /\,+ Fast R "
-~ C O-H+H"Z—=H- C C O-H
H H H H
H H H H H
H-C-Co0"H ¥y H-C— G e H,0 e
L A o 2
H H H H
H H
. HoH
H-(IZ— (|3+ = L£=C + H*
H H H H 1
Ethene
8 | The external pressure which is applied on solution side to stop the flow of solvent across the 1
semi-permeable membrane.
1

The osmotic pressure is directly proportional to concentration of the solution. / T = CRT




9 | 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
10 ’ 1+1
i)
11 a) Linkage isomerism 1
b) Optical isomerism 1
c) Cis -trans / Geometrical isomerism 1
12 a) Butan-2-ol 1
b) 2 —bromotoluene 1
c) 2, 2-dimethylchlorpropane 1
13 i) -
H‘ 1
CH,CH=CH,+ H,O — CH,-CH-CH,
|
i) OH
CH, Cl CH, ONa CH, OH
H'
b NaOH ——= — 1
- HCI
iii)
OCH, OCHg, OCH3
Br, in Br
Ethanoic acid +
Anisole i 1
14 Yo+
COOH s
9 |
A- Benzoic acid
CONH,
Ys +
O ]/2
B - Benzamide
NH,
C- Aniline




¥+
Yo

15 | Fat soluble vitamin- Vitamin A, D Yo+1/5
Water soluble vitamin-Vitamin B,C Yot+Ys
Vitamin K 1

16 | 1) Yo +

Yo
1, 3-Butadiene Styrene
i)
T e+
1
CH,=C-CH=CH, &
Chloroprene /2-Chloro-1, 3-butadiene
iii
) v
CF, = CF, Y
Tetrafluoroethene
17 1) 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
18 I) ATs= Ksm 1
ATs = K wg x1000 14
L f MBX wWa
_ 1.86K kgmol~' x 45g 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 - T;=2.325°C
Ti=-2.325°C or270.675 K 1
19 k, E [T,-T, 1
log—= - ——|—=
"~ k, 2.303R| TT,
s 907 _ | E, "1[700 - 500] 1
0g 002 - |2.303x8.314JK'mol™ J| 700 x500
0.544 = E  x 5.714 x 10%/19.15 1
E, = 0.544 x 19. 15/5.714 x 107* = 18230.8 J
20 | 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

i) 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.




21 |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
3Fe,0, + CO-»2Fe 0, +CO, 2x4
(Iron ore) =
Fe ,O,+ CO—-3FeO +CO,
CaCO, - Ca0 +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)
Qas_t iror_1 has lower carbon content (about 3%) than pig iron / cast iron is hard & brittle whereas 1
pig iron is soft.
22 The steady decrease in atomic radii from La to Lu due to imperfect shielding of 4f — orbital. 1
Consequences —
)] Members of third transition series have almost identical radii as coresponding members
of second transition series.
i) Difficulty in separation. 1+1
23 )] Aspartame, Saccharin (any one) 1
i) No L
iii) Social concern, empathy, concern, social awareness (any 2 ) 2
24 a) i) 3Cu + 8 HNO,(dilute) - 3Cu(NO,), + 2NO + 4H,0O 1
i) P, + 3NaOH + 3H,0 — PH; + 3NaH, PO, :
b) 1) Due to absence of d-orbital, nitrogen cannot expand its valency beyond four. 1
i) Because of pmt — pm 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
2) i) 2Ca(OH), + 2Cl, » Ca(OCl), + CaCl, + 2H,0O 1
i) C + 2H,SO,(conc.) > €O, + 2 SO, + 2 H,O
b) It is manufactured by Contact Process which involves following steps:
1) burning of sulphur or sulphide ores in air to generate SO,.
ii) conversion of SO, to SOz 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,0-). The oleum obtained is diluted to give
sulphuric acid i
280, (g) + 0, (g) —2*—2S05(g)
Reaction condition — pressure of 2 bar and temperature of 720 K .

Catalyst used is V,05




Yield — 96 — 98% pure

25

a) i) Carboxylic acids lose carbon dioxide to form hydrocarbons when their sodium salts are
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, OCH,
CH,

+

Anhyd. AICI, _

+CH,Cl
CS,

CH,

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

COOH Cocl CHO

PCls . Hz/Pd-BaSOa

Ca

i)
NO:z NO:z

@ HNOs / H2504_ CH=COCI / AICI
COCHs

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

OH
(or any other correct method)
OR

25

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.

C1 0 Cl
? Anhyd. AIC
+ H,C-C-CI yd. AlCL, CH, |
O~ "CH,

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

Cl




dil. NaOH
2 CH-CHO ==&/ CH,—?H—CHE—CHD

OH
(Note : Award full marks if correct equation is given )
b)i) 1
CH,- CH - CH,
OH
i)
O,N 1
CHO
1
i) CH,COCI
26 | 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).
i) 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
26 | a) Degree of dissociation is the extent to which electrolyte gets dissociated into its constituent 1
ions. 1
Y
b) Eoce” = EOAg+/Ag - EONi2+/Ni
=0.80V - 0.25V 1,
e g
log K. =( 0.059 )
_ 2x0.55V
0.059 Vs
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™
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