Marking Scheme

Chemistry
Delhi- SET (56/1/1)
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The sum of powers of the concentration term&efréactants in the rate law expression is
called the order of that chemical reaction.

Or

rate = k[AF[B]“

Order of reaction = p+q

3 | Due to inbalarced bombardment of the colloicparticles by the molecules of the dispers
medium.
4 | NOY
5 | 2,5-Dimethylhexane -1,3-diol.
6. | (CHg),CHCOOH < CHCH(Br)CH,COOH < CHCH,CH(Br)COOH
7.
CGH5NECI "+ KI—/ GHsl + KCI + N
8. | Phenol (or any other correct one)
9. | Aryl halides are less ractive towards nucleoplslibstitutionbecauseof any of the
following reasons with correct explanation:
(i) Resonance effect stabilization
(i) sp® hybridization in haloarenes being more electraiieg than spin haloalkanes.
(iii) Instability of phenyl cation which is not didized by resonance.
(iv) possible repulsion between electron rich noplgle and electron rich arene
(atleast two reasons to be give
OR
() CHgsl, Because iodine is a better leaving group dutstarger size. 1
(i) CHsCl,the presence of bulky group on the carbon atw(€Hs),CCl has an inhibiting
effect.
10 (a) 1-Bromobut-2-ene 1
(b) CH3CH2CH2CH28I’ 1
11 | Henry’s law states that at a constant temperatiueesolubility of a gas in a liquid is directly

proportional to the pressure of the gas over thisa.
Applications
(1) To increase the solubility of GGn soft drinks and soda water, the bottle is skal
under high pressure.
(i) Scuba divers must cope with high concentratiordisgfolved Nitrogen with
breathing air at high pressure underwater.To atrogdair is diluted with He.
(i) At high altitudes the partial pressure of oxygeless than that at the ground level.
Low blood oxygen causes anoxia.

D

(any two)
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k =2.303 log [ Ao] 7
t [A]
k = 2.303log 100
4@hin 70
k= 2.303 x 0.155 = 0.00892mih
40 %
‘2 0.693
k
Y 0.693 min
0.00892
Y= 77.7min 1
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Rate constant ‘k’ of a reaction is defined as #te of reaction when the concentration of 1
the reactant(s) is unity. / or Rate constant igtfogortionality factor in the rate law.
(i)  Unit for 'k for a zero order reaction = mol's* Y
(i) Unit for 'k’ for a first order reaction = s Ys
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® Peptide linkage: Peptide linkage is an amide (-G@&)Nbond formed between — | 1
COOH and —NHgroup in protein formation.

(i) Denaturation: When a protein in its native formsusdkjected to physical change liké
change in temperature or chemical change like aghangH,protein loses its
biological activity. This is called denaturationbtein.
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(i) Despite having the aldehyde group, glucose daegive 2,4-DNP test or
Schiff's test.
(ii) It does not form the hydrogensulphite additgroduct with NaHS@
(i) The pentaacetate of glucose does not reaitt ydroxylamine indicating
the absence of free -CHO group. (any two) 1+1
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() The lone pair of electrons on N atom in Nsidirected and not diffused / delocalized ag
isin PHdue to larger size of P/ or due to availabilitydedrbitals in P.

(i) S molecule like @, has two unpaired electrons in antibondifi@rbitals.

t

1+1
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Sk //F

Xe F4

18.

Biodegradable detergents are those detergents \ahéchasily degraded by the micro-
organisms and hence are pollution free.

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

(any one)

Non Biodegradable Detergents are those detergdnthwannot be degraded by the bacter
easily and hence create pollutipexample not essential]

Ys

Ys

da
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The solids with intermediate conductivities betw insulators and conductors are termed
semiconductors.

() n- type semiconductor: It is obtained by doping Si or Ge with a grdifpelement
like P. Out of 5 valence electrons , only 4 asmolned in bond formation and the fifth
electron is delocalized and can be easily providettie conduction band. The conductio
is thus mainly caused by the movement of electron.

(ii)p — type semi conductor : It is obtained by doping Si or Ge with a grotp 1
element like Gallium which contains only 3emte electrons. Due to missing 8fvalence

electron,electron hole or electron vacanayémted The movement of these positively
charged hole is responsible for the conduction
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ATi=Kim 1
No. of moles of glucose =210
: 9 ~18Cg mol™
: . 54mol x 1000 :
= = = =1.20mol k
Molality of Glucose solution 180 250kg o)
ATi=Kim
=1.86 K kg mdix 1.20 mol kg*
= 2.23K 1
Temperature at which solution freeze273.15 — 2.23K = 270.77K or - 223
Or (273.000 — 2.23)K = 270.7 K 1
21 | Lyophilic sols are solvent attracting sols
ex. Gum,gelatine,starch,rubbény one) Vot
Lyophobic sols are solven_t repelling sols Lotls
ex. Metal sols,metal sulphidgany one)
Lyophobic sols are readily coagulated becausedheyot stable.
YotYa
22 (i)  Froth floatation process: This method is basecherdifference in the |1

wettability of the mineral particles (sulphide geasd the gangue
particles.The mineral particles become wet bywhde the gangue

particles by water and hence gets separated.

(i)  Zone refining: This method is based on the prirctpht the impurities

are more soluble in the melt than in the solidestdtmetal.

(i)  Refining by Liquation:The method is based on thediomelting point
of the metal than the impurities and tendency efrtiolten metal to

flow on the sloping surface.
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(i)3Cl,+6NaOH->5NaCl+NaClQ+3H,0
(i) 4H3PO; > 3HPO+PH;

(iii)yXe "[PtRs]

OR
(DCagPy(s)+ 6HO()=>3Ca(OH)}(aq) + 2PH(g)
(ilCu*'(ag)+ 4NH(aq)y> [Cu(NHs),]*"(aq)

(ii)2F2(g)+ 2HO(l) > 4H" (ag)+ 4F(aq) + Q(9)

1x3=3

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

ex. of bidentate ligand- ethane-1,2-diamine or @beaion
(or any other

(b)* In [Ni(CN)4)?*, nickel is Nf*, (3f),with strong Ligand like CN all the
electrons are paired up in four d-orbitals resgliitto dsp hybridization
giving square planar structure and diamagneticacier.

In Ni(CO)4:, nickel is in zero valence state , {8¢f),with strong Ligand like
CO,4$ electrons are pushed to the d-orbitals resultitg $g hybridization
giving tetrahedral shape and diamagnetic in eatur

(or this can be explained by drawing orbital cgafations too0.)

Y2,Y%2
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(i) PCC, KMNnQ,CrO; (any one)
(ii) LIAIH 4,NaBH, (any one)
(iiaqueous By

(or any other suitable reagent)

1x 3=3
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() Itis because in aniline the —Niroup is attached directly to the
benzene ring.lt results in the unshared electrangpanitrogen atom tq
be in conjugation with the benzene ring and thukimggit less
available for protonation.

(or any other suitable reason)
(i) Methyl amine in water gives Olbns which react with Fegto give precipitate of

ferric hydroxide/ or
+

CHsNH2 + HLO———> CBENH;:OH — CHNH; +OH

Fe*+30H —> Fe (OH)

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

1X 3=3
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() Buna-S:1,3- Butadiene and Styrene
CH=CH-CH=CH, and CH = CH,

(i)  Neoprene:Chloroprene

Cl

I
CH,= C-CH=CH,

(iii) Nylon-6: Caprolactum ( “C

2T
b

Yo+l

Yo+l

Yot




Am

K
c

= 7.896 x 10 S cmi* x 1000 criL™
0.00241 molt.

=32.76 Schmol*
Am
Al

o=

=32.76 Scrimol*
390.5 Scrimor?

= 0.084 Scrimol*

Cua 2

K = Cua

C(1- a) i

=0.00241 X (0.084)

=1.7x 10™ or 1.865 x 10°(if « is not neglected)

OR

Ag'+€ > Ag

108 g is deposited by 96500C electric charge

1.45 g of silver is deposited by 96500C x 1.45:¢1295.6 C
108 g

Quantity of electricity passed = Current x t
t = _295.6C=863.7s
1.5 amp
Cu* + 26 > Cu
2 x 96500 C deposits 63.5 g of Cu
1295.6 C deposits 63.5g x 1295.6 af Cu
2 X 96500 C

=0.426 g of Cu




Zn** + 2é > Zn
2 X 96500 C deposits 65.4 g of Zn
1295.6 C deposits 65.49 x 1295.6 @f Zn

=0.44 gofZn

(i)

(ii)

(iii)

(iv)
(V)

(b) (i)

4FeCyO, + 8NaCO; + 7Q — 8 NaCrO, + 2 FeO; + 8 CQ

(ii)

2MnQ, + 4KOH + Q@ — 2K,MnO, + 2H0

2 x 96500 C

(or any other suitable method)
Because of larger number of unpaired electronkeir atoms they hay,
stronger interatomic interaction and hence strobgading between
atoms resulting in higher enthalpies of atomisation

Because of their ability to adopt multiple oxidatistates and to form
complexes.

Because of poorer shielding by 5f electrons thahbly 4f , actinoid
contraction is greater than the lanthanoid cohtrac

Much larger third inonisation energy of Mn( whelne tequired changg
is c to ) is mainly responsible for this.

Because of the presence of incomplete d-orbitd#&8yin its ground
state.

OR

3d4<(Vanadium): Oxidation states +2,+3,+4,+5
Stable oxidation state: +4 as ¥Q+5 as VQ™

3d4s(Manganese): Oxidation states +2,+3,+4,+5 +6,+7
Stable oxidation states: +2 as Mn+7 as MnQ,

384<(Iron): Oxidation states +2,+3
Stable oxidation state: +2 in acidic medium, +8dutral or in alkaline
medium.

\V

1x5=5

1x3=3

1+1
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(a)
(i) BH;, HO,/OH, PCC (any two)

(iii) @COOK

(NOTE:any two correct answers to be evaluated andY2 marks for each to
be awarded)

(b) (i) Cannizzaro reaction: Aldehydes which do not have an
a-hydrogen atom, uhdergo self oxidation and reductio
reaction on treament with concentratédlal

C=0 + C=0 + KOH
H / H / (conc.)
formaldehyde
_ ’ 5
| v
— = H—C—OH + H—C N
I-li 0K
methanol sodium formate

(or any other suitable reaction)

1Y%+1%




(i) Cross aldol condensationWhen aldol condensation is carried out betwes
two different aldehydes and /or ketones, it isezhICross aldol condensation

CHiCHO 1. NaOH CH,-CH=CH-CHO + CH3CHZ-CH=C—(|3HO
2. A But-2-enal CH,
CH,CH,CHO

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

simple or self aldol products
+

CHS—CH=C|l—CHO + CH,CH,-CH=CHCHO
CH,
2-Methylbut-2-enal Pent-2-enal

from one molecule of ethanal and one molecule of propanal .
\ /
cross aldol products

|V
[l
C- OH CH=CH-C
@CHO +©50HSW©' @

(or any other suitable reaction

(Note: Award full marks for correct chemical equatn;award %2 mark if only
statement is written)

OR

() Because two alkyl groups in ketones reduce thetipescharge or

carbon atom of the carbonyl group more effectitbbBn in aldehydes.

| or sterically, the presence of two relatively largebsituents in
ketones hinders the approach of nucleophile toorgdlbcarbon than ir
aldehydes having only one such substituents.
(i) Beacuase of the absence of hydrogen bonding inhydds anc
ketones.
(i) Because of the presence of thé kgbridised orbitals(or-bond) of
carbonyl carbon.

—

| 1x3=3

10




(b) ()Acetaldehyde and benzaldehydeAcetaldehyde gives yellow ppt of
lodoform(CHEk)on addition of NaOH /.lwhereas benzaldehyde does not give
this test.

( or any otheritable test)

(i) Propanone and propanol: Propanone gives yellow ppt of 1+1
lodoform(CHEk)on addition of NaOH /lwhereas propanol does not give this
test. Or / Propanol gives brisk effervesence onmaga piece of Sodium metal
whereas Propanone does not give this test.

( or any otheritable test)
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