Marking Scheme

Chemistry

Delhi- SET (56/1/1)
	1
	6:6 or 6
	1

	2
	The sum of powers of the concentration terms of the reactants in the rate law expression is called the order of that chemical reaction.

Or  
rate = k[A]p[B]q
Order of reaction = p+q
	1

	3
	Due to unbalanced bombardment of the colloidal particles by the molecules of the dispersion medium.
	1

	4
	NO2+  

	1

	5
	2,5-Dimethylhexane -1,3-diol.
	1

	6.
	(CH3)2CHCOOH  <  CH3CH(Br)CH2COOH  <  CH3CH2CH(Br)COOH
	1



	7.
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Melamine polymer

It is used in the manufacture of unbreakable crockery.

[ntext  Questions

Write the names of monomers of the following polymers:

H H O o) H

(0]
I e M 1l |
] {N— (CH),—~N-C—(CH,),-C }n (if) C - (CH),-N (iii) -E CF,- CF, ];
n
Classify the following as addition and condensation polymers: Terylene, Bakelite,
Polyvinyl chloride, Polythene.

Copolyme- Copolymerisation is a polymerisation reaction in which a mixture of
risation more than one monomeric species is allowed to polymerise and form a
copolymer. The copolymer can be made not only by chain growth
polymerisation but by step growth polymerisation also. It contains
multiple units of each monomer used in the same polymeric chain.
For example, a mixture of 1, 3 - butadiene and styrene can form a

copolymer.

CH = CH, @
— CH—CH=CH—CH—CH—CH}
,= CH- CH = CH, + @ 'E % 2 i

Butadiene Styrene Butadiene - styrene copolymer

Copolymers have properties quite different from homopolymers. For
example, butadiene - styrene copolymer is quite tough and is a good
substitute for natural rubber. It is used for the manufacture of autotyres,
floortiles, footwear components, cable insulation, gter '

. Rubber 1. Natural rubber

Rubber is a natural polymer and possesses elastic properties. It
is also termed as elastomer and has a variety of uses. It is
manufactured from rubber latex which is a colloidal dispersion of
rubber in water. This latex is obtained from the bark of rubber tree
and is found in India, Srilanka, Indonesia, Malaysia and South
America.

Natural rubber may be considered as a linear polymer of
isoprene (2-methyl-1, 3-butadiene) and is also called as cis - 1, 4 -

polyisoprene.
@33, Polymers
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(vii) HO@— COOH (viii) H,C-C=C-CH=CH-C-OH

12.4 (i) Heptan-2-one (ii) 4-Bromo-2-methylhexanal (iii) Heptanal
(iv) 3-Phenylpropenal (v) y-Cyclopentanecarbaldehyde (vi) Diphenylmethanone
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(), (v), (vi), (vi): Aldol condensation. (i), (iii), (ix) Cannizaro reaction. (iv), (viii) Neith
2-Ethylbenzaldehyde (draw the structure yourself).

(A) CH,CH,CH,COOCH,CH,CH,CH,, butyl butanoate.

(B) CH,CH,CH, COOH (C) CH,CH,CH,CH,0H. Write equation yourself.

(i) Di-tert-butyl ketone < Methyl tert-butyl ketone < Acetone < Acetaldehyde :
(i) (CH,),CHCOOH < CH,CH,CH,COOH < CH,CH(Br)CH,COOH < CH,CH,CH(Br)COOH
(ili) 4-Methoxybenzoic acid < Benzoic acid < 4-Nitrobenzoic acid < 3,4-Dinitrobenzoic

COOK cocCl <|? .
(0] Ej (i) C( 3 (iii) CoH;CH=NNHC-]
cocl

OH
|

o O
| “on
(iv) C,H,COCI-AICI, ) = (vi) H
Cco0 COOH

(vii) CsHsCH=<I>CHO (viii) CH,CH(OH)CH,COOC,H; (ix) <:>=o
CH,

(®) 1.BH,; 2.H,0,/OH; 3.PCcC (xi) <:>=<:>

12.19 The compound is methyl ketone and its structure would be: CH,COCH,CH,CH,
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C6H5N+Cl -      +   KI          C6H5I  +  KCl  +  N2
	1



	8.
	Phenol (or any other correct one)
	1



	9.
	 Aryl halides are less ractive towards nucleophilic substitution because of  any of the  

 following reasons with correct explanation:  
(i) Resonance effect stabilization

(ii) sp2 hybridization in haloarenes  being more electronegative than sp3 in haloalkanes.
(iii) Instability of phenyl cation which is not stabilized by resonance.
(iv) possible repulsion between electron rich nucleophile and electron rich arene
(atleast two reasons to be given )

OR

(i)   CH3I, Because  iodine is a better leaving group due to its larger size.

(ii)  CH3Cl,the presence of bulky group on the carbon atom in (CH3)2CCl  has an inhibiting effect.
	2
1

1

	10
	(a) 1-Bromobut-2-ene
(b) CH3CH2CH2CH2Br
	1

1

	11 
	Henry’s law states that at a constant temperature, the solubility of a gas in a liquid is directly proportional to the pressure of the gas over the solution.
Applications

(i) To increase the solubility of CO2 in soft drinks and soda water, the bottle is sealed under high pressure.

(ii) Scuba divers must cope with high concentrations of dissolved Nitrogen with breathing air at high pressure underwater.To avoid this air is diluted with He.
(iii) At high altitudes the partial pressure of oxygen is less than that at the ground level. 
Low blood oxygen causes anoxia.                                                          
   (any two)

	1

1

	12
	k = 2.303  log [ A0 ]
        t              [A]

k =   2.303 log 100
          40min       70

k =   2.303   x     0.155 = 0.00892min-1    

          40

t1/2= 0.693
                k 
t1/2=       0.693     min

         0.00892 
t1/2 =   77.7min


	½

½

1

	13
	Rate constant ‘k’ of a reaction is defined as the rate of reaction when the concentration of the reactant(s) is unity. / or Rate constant is the proportionality factor in the rate law.
(i) Unit for ‘k’ for a zero order reaction = mol L-1 s-1 

(ii) Unit for ‘k’ for a first order reaction  =    s-1 


	1
½

½



	14
	(i) Peptide linkage: Peptide linkage is an amide (-CO-NH-) bond formed between  –COOH and –NH2 group in protein formation.
(ii) Denaturation: When a protein in its native form, is subjected to physical change like change in temperature or chemical change like change in pH,protein loses its biological activity. This is called denaturation of protein.

	1
1


	15*
	(i) Despite having the aldehyde group, glucose does not give 2,4-DNP test or 

     Schiff’s test.
(ii)  It does not form the hydrogensulphite addition product with NaHSO3.

(iii) The pentaacetate of glucose does not react with hydroxylamine indicating 

       the absence of free –CHO group.                                                  (any two)

	1+1


	16
	(i)The lone pair of electrons on  N atom in  NH3 is directed and not diffused / delocalized as it is in   PH3 due to larger size of P/ or due to availability of d-orbitals in P. 
(ii) S2 molecule like O2, has two unpaired electrons in antibonding π* orbitals.

	1+1


	17
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12.| Glyptal

.| Nylon 6

.| Nylon 66

16. | Urea formaldehyde

resin

17.| Melamine
formaldehyde
resin

18. | Poly-B-hydroxy
butyrate -co-p-
hydroxy valerate

(PHBV)

i
@ n
R = CH,, C:H,

(—o— CH-CH;~ co
R

As binding material in
preparation of mixed
plastics and paints.

(@ HOOCGCOOH

(b) HO-CH,-CH,-OH

In making fibres,
plastics, tyre cords
and ropes.

In making brushes,
synthetic fibres,
parachutes, ropes
and carpets.

() HOOC-(CH,),-COOH
(b) H,N-(CH,):-NH,

For making gears,
protective coating and
electrical fittings.

For making
unbreakable cups and
laminated sheets.

(a) HCHO
(b) C.H.OH

(a) HCHO
(b) NH,CONH,

(@) HN N
o

NozN

1 In making plastic

crockery, un breakable
cups and plates.

NH,
(b) HCHO

As packaging,
orthopaedic devices and
in controlled drug

release.

i
(b) CH:-CH;CH—CH,-COOH

polypropylene resins through the

Giulio Natta
(1903- 1979)

Giulio Natta was born in September, 1903 in Imperia, near Genoa, Italy. He obtained
a doctorate degree in chemical engineering at Milan Polytechnic in 1924. Together
with Karl Ziegler of Germany he was awarded the Nobel Prize of Chemistry in 1963 for
the development of Ziegler - Natta Catalysts. His work led to the introduction of

polymerization of propylene to produce stereoregular

polymers. The contribution of Natta to the development of high polymers is of immense
use in the manufacture of films, fibres, synthetic rubber, etc. This has provided an important building
material towards our current domestic and commercial society.

SUMMARY

Polymers, the high molecular mass macrosized molecules consisting of repeating units of
monomers are of synthetic and natural (Unit 17) origin. Synthetic polymers are classified
in respect of their composition, on mode of polymerization and nature of molecular forces.

Addition polymerizations are usually performed on alkenes and their derivatives and
proceed through chain growth mechanisms involving radicals, cations and anions as
intermediates, for the generation of which initiator light/radicals, acids and bases are
respectively used. When a mixture of monomers is polymerized, a copolymer containing
multiple units of each monomer is formed. 1 ,3-dienes can undergo 1,2 or 1,4 polymerization
and as compared with the polymers formed from alkenes, the products possess double
bonds. Natural rubber is a linear polymer of isoprene, and is vulcanized by heating with
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[image: image4.png]enolate anion after the suffixes for the carbon-
carbon double bond (ene) and the alcoholate
group present. However, the o-hydrogen is only
weakly acidic and the equilibrium of the
following reaction lies largely to the left in the
presence of a dilute base.

(b) Nucleophilic addition of enolate anion: The
a-carbon of the enolate anion has considerably
negative character and is thus, nucleophilic. 1t
adds to the carbonyl group of the unreacted
aldehyde or ketone as usual to give the aldol
product.

(ii) Cross aldol condensation: Aldol
condensation of a mixture of two different
aldehydes or/and ketones, each containing
an o-hydrogen, gives a mixture of four
products. In this reaction each carbonyl
compound produces the corresponding enolate
anion, which adds on the carbonyl group of
both the carbonyl compounds. Two of the
products are thus made up of two molecules
of the same carbonyl compound and are
known as self or simple aldol condensation
products. The other two products arise from
the reaction between one molecule each of
the two different carbonyl compounds. These
are called cross aldol condensation products
and the reaction leading to the formation of
these products is known as cross aldol
condensation. This is illustrated below by
aldol condensation of a mixture of ethanal
and propanal.

CH,CHO
+
CH,CH,CHO

dil. NaOH

CHyCH-CH,CHO *+ CH,CH,-CH-CH.CHO
OH OH CH,

v
simple or self aldol condensation products

CH{(IDH-?FLCH@ CHg@ch'H: CH,CHO
OHCH, oH

v
cross aldol condensation products

279
ORGANIC COMPOUNDS WITH FUNCTIONAL GROUPS

As such, cross aldol condensation is not of
much synthetic value. But if one of the carbonyl
compounds has no o-hydrogen then it can be of
synthetic use. For example, in the reaction
between benzaldehyde and acetaldehyde, the
cross aldol product easily loses water molecule
to give cinnamaldehyde. g

QCHO + CH,-CHO
-H,0
lCHACHz—CHO R

OH cinnamaldehyde
or 3-phenylprop-2-enal

dil. NaOH

CH=CH-CHO

5. Cannizzaro Reaction

Aldehydes, which do not have an o-hydrogen
atom, undergo self oxidation and reduction (or
disproportionation) reaction on treatment with
concentrated alkali. In this reaction, one
molecule of the aldehyde is reduced to alcohol
and another is oxidised to carboxylic acid salt.

HX 5
=0 C=0 -+ KOH
H/ H/ (conc.)
formaldehyde
K 2
—»H—?—OH + H"‘C\

H OK

methanol sodium formate
2@-(:1—10 + NaOH —>
(conc.)
benzaldehyde
@'CHZOH # @—coom
benzyl alcohol benzoic acid

6. Substitution

Aromatic aldehydes and ketones undergo
electrophilic substitution at the ring in which
the carbonyl group acts as a deactivating and
meta-directing group.

-~



XeF4

	1

1

	18.
	Biodegradable detergents are those detergents which are easily degraded by the micro-organisms and hence are pollution free.

ex. Soap / Sodium laurylsulphate / any other unbranched chain detergent.  

 (any one)     

Non Biodegradable Detergents are those detergents which cannot be degraded by the bacteria easily and hence create pollution. [example not essential]

	½

½

1

	19
	The solids with intermediate conductivities between insulators and conductors are termed semiconductors.

(i) n- type semiconductor :  It is obtained by doping Si or  Ge with a group 15 element like P. Out of  5 valence electrons , only 4 are involved in bond formation and the fifth electron is delocalized and can be easily provided to the conduction band. The conduction is thus mainly caused by the movement of electron.

    (ii)p – type semi conductor :  It is obtained by doping Si or  Ge with a group 13

     element like Gallium which contains only 3 valence electrons. Due to missing of 4th valence

      electron,electron hole or electron vacancy is created  The movement of these positively
     charged hole is responsible for the conduction.

	1

1

1 



	20


	( Tf = Kf m

[image: image5.png]



  No. of  moles of glucose =           
Molality of Glucose solution  = 
         

     

          ( Tf = Kf m

                   = 1.86 K kg mol-1 x  1.20 mol kg –1
                  =  2.23 K
        Temperature at  which solution freezes  =( 273.15 – 2.23K = 270.77K or -2.230C 
                                                                        Or (273.000 – 2.23)K = 270.7 K

	1

1

1


	21
	Lyophilic sols are solvent attracting sols

ex. Gum,gelatine,starch,rubber  (any one)

Lyophobic sols are solvent repelling sols

ex. Metal sols,metal sulphides  (any one)

Lyophobic sols are readily coagulated because they are not stable.
	½+½

½+½

½+½



	22

	(i) Froth floatation process: This method is based on the difference in the wettability of the mineral particles (sulphide ores)and the gangue particles.The mineral particles become wet by oils while the gangue particles by water and hence gets separated.

(ii) Zone refining: This method is based on the principle that the impurities are more soluble in the melt than in the solid state of metal.

(iii) Refining by Liquation:The method is based on the lower melting point of the metal than the impurities and tendency of the molten metal to flow on the sloping surface. 
	1
1

1



	23
	(i)3Cl2+6NaOH (5NaCl+NaClO3+3H2O   
(ii)4H3PO3  ( 3H3PO4+PH3
(iii)Xe+[PtF6]-
OR
(i)Ca3P2(s)+  6H2O(l)(3Ca(OH)2(aq) +  2PH3(g)
(ii)Cu2+(aq)+ 4NH3(aq)([Cu(NH3)4]2+(aq)
(iii)2F2(g)+  2H2O(l) ( 4H+ (aq) + 4F-(aq) + O2(g)
	1x3=3

	24

*
	(a) Ligand: The ions or molecules bound to the central atom/ion in the coordination entity are called ligands.

ex. of bidentate ligand- ethane-1,2-diamine or oxalate ion
(or any other)
(b)* In [Ni(CN)4]2-, nickel is Ni2+, (3d8),with strong Ligand like CN-, all the electrons are paired up in four d-orbitals resulting into dsp2 hybridization giving square planar structure and diamagnetic character.
In Ni(CO)​4:, nickel is in zero valence state , (3d84s2),with strong Ligand like CO,4s2,electrons are pushed to the d-orbitals resulting into sp3 hybridization giving  tetrahedral shape and  diamagnetic in nature.
(or this  can be explained by drawing orbital configurations too.)


	½,½
1
1


	25
	(i) PCC, KMnO4,CrO3   (any one)     

(ii) LiAlH4,NaBH4              (any one)
(iii)aqueous Br2
(or any other suitable reagent)           


	1X 3=3



	26


	(i) It is because in aniline the  –NH2 group is attached directly to the    benzene ring.It results in the unshared electron pair on nitrogen atom to be in conjugation with the benzene ring and thus making it less available for  protonation.

(or any other suitable reason)
(ii) Methyl amine in water gives OH- ions which react with FeCl3 to give precipitate of ferric hydroxide/ or

[image: image6.jpg](‘ii) Cross aldol condensation: When aldol condensation is carried
out between two different aldehydes and / or ketones, it is called
cross aldol condensation. If both of them contain o-hydrogen
atoms, it gives a mixture of four products. This is illustrated
below by aldol reaction of a mixture of ethanal and propanal.

CH,CHO 1. NaOH CH,-CH=CH-CHO + CH,CH,-CH=C-CHO
* 2. A But-2-enal (|3H
CH,CH,CHO .

from two molecules of ethanal ~ 2-Methylpent-2-enal
from two molecules

of propanal

simple or self aldol products

4

CHs-CH=(l3—CHO ¥ CHCH,;sCH=CHCHO
CH,

2-Methylbut-2-enal Pent-2-enal

from one molecule of ethanal and one molecule of propanal

cross aldol products

Ketones can also be used as one component in the cross aldol
reactions.

o}
CHO + C-CH, —OH CH=CH (Il',
g ® 7993 K B

1 1, 3-Diphenylprop-2-en-1-one
1 (Benzalacetophenone)
(Major product)

5. Other reactions

] () Cannizzaro reaction: Aldehydes which do not have an
a-hydrogen atom, undergo self oxidation and reduction
(disproportionation) reaction on treatment with concentrated
alkali. In this reaction, one molecule of the aldehyde is reduced
to alcohol while another is oxidised to carboxylic acid salt.

i
‘ H
H H (0]

N N | 7

/C—O + S —0O + Conc. KOH ——> H—C—OH + H—C
a H H | Nok
}“ H
4 Formaldehyde Methanol Potassium formate
‘ 2 ©_CH0 + Conc. NaOH —> @—CHZOH + @—COONa

3 Benzaldehyde Benzyl alcohol Sodium benzoate

J Chemistry 364y
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CH3NH2 + H2O               CH3NH3OH-             CH3NH+   +OH-
  Fe3+ + 3OH-                  Fe (OH)3 

(iii)Aniline does not undergo Friedel-Crafts reaction due to salt formation with aluminium chloride, the Lewis acid.


	1X 3=3



	27
	(i) Buna-S : 1,3- Butadiene  and   Styrene

  

          CH2 =  CH – CH = CH2    and      

(ii) Neoprene:Chloroprene


              

 CH2 =  C – CH = CH2    
(iii)  Nylon-6: Caprolactum


	½+½

½+½

½+½



	28

*
29

*
	(m =   (  
                  c
          =  7.896 x 10-5 S cm-1 x   1000 cm3L-1   
              0.00241 molL-1
       = 32.76  Scm2 mol-1     

    (m
    (m0


=32.76 Scm2 mol-1    

  390.5 Scm2 mol-1    
= 0.084 Scm2 mol-1    


 


= 0.00241 X (0.084)2

=1.7 X 10     or 1.865 x 10    (if α is not neglected)
OR

Ag+ + e- ( Ag

108 g is deposited by 96500C electric charge 

1.45 g of silver is deposited by 96500C x  1.45 g   = 1295.6 C
                                                                                              108 g 
Quantity of electricity passed = Current x  t

                                     t  =         1295.6C  = 863.7 s

                                                    1.5 amp

Cu2+  +  2e-  ( Cu

2 x 96500 C deposits 63.5 g of Cu

1295.6 C deposits  63.5g x 1295.6 C   of Cu
                               2 x 96500 C

= 0.426 g of Cu

Zn2+  +  2e-  ( Zn

2 x 96500 C deposits 65.4 g of Zn

1295.6 C deposits  65.4g x 1295.6 C   of Zn
                               2 x 96500 C

= 0.44  g of Zn

(or any other suitable method)
(i) Because of larger number of unpaired electrons in their atoms they have stronger  interatomic interaction and hence stronger bonding between atoms resulting in higher enthalpies of atomisation.

(ii) Because of their ability to adopt multiple oxidation states and to form complexes.

(iii) Because of poorer shielding by 5f electrons than that by 4f , actinoid contraction is greater than the lanthanoid  contraction.

(iv) Much larger third inonisation energy of Mn( where the required change is d5 to d4) is mainly responsible for this.

(v) Because of the presence of incomplete d-orbital (3d14s2) in its ground state.
OR

          3d34s2(Vanadium): Oxidation states +2,+3,+4,+5

Stable oxidation state: +4 as VO2+ ,+5 as VO43-
          3d54s2(Manganese): Oxidation states +2,+3,+4,+5,+6,+7

Stable oxidation states: +2 as Mn2+ ,+7 as MnO-4
           3d64s2(Iron): Oxidation states +2,+3

Stable oxidation state: +2 in acidic medium, +3 in neutral or in alkaline medium.

(b) (i)

   4FeCr2O4  +   8Na2CO3   +   7O2             8  Na2CrO4 + 2 Fe2O3  +  8 CO2
(ii)
    2MnO2   +  4KOH   +   O2               2K2MnO4  +  2H2O
	1

1

1

1

1

1

1

1

1

1

1x5=5

1x3=3

1+1



	30
	(a)

(i)

(ii)  BH3,     H2O2 / OH-,     PCC                                                    (any two)

(iii)


(NOTE:any two correct answers to be evaluated and  1½ marks for each to be awarded)

(b) (i) Cannizzaro reaction: Aldehydes which do not have an 

         α-hydrogen atom, uhdergo self oxidation and reduction  

          reaction on treament with concentrated alkali.


                                     (or any other suitable reaction)
(ii) Cross aldol condensation: When aldol condensation is carried out between two different aldehydes and /or ketones, it is called Cross aldol condensation

                                                              
 
(or any other suitable reaction)

(Note: Award full marks for correct chemical equation;award ½ mark if only statement is written)
OR
(i) Because two alkyl groups in ketones reduce the positive charge on carbon atom  of the carbonyl group more effectively than in aldehydes. / or sterically, the presence of two relatively large substituents in ketones hinders the approach of nucleophile to carbonyl carbon than in aldehydes having only one such substituents.

(ii) Beacuase of the absence of hydrogen bonding in aldehydes and ketones.

(iii) Because of the presence of the sp2 hybridised orbitals(or π-bond) of carbonyl carbon.

(b) (i)Acetaldehyde and benzaldehyde : Acetaldehyde gives yellow ppt of Iodoform(CHI3)on addition of NaOH / I2 whereas benzaldehyde does not give this test.

                                   ( or any other suitable test)

(ii) Propanone and propanol : Propanone gives yellow ppt of Iodoform(CHI3)on addition of NaOH / I2 whereas propanol does not give this test. Or / Propanol gives brisk effervesence on adding a piece of Sodium metal whereas Propanone does not give this test.

                                   ( or any other suitable test)


	1½+1½
1

1

1x3=3
1+1
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