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(iii) Fo-GEIT9 T 18 T TG-F70T J97 & | ¥4 F97 & 70 2 37 & |

(iv) Fo7-GEIT 19 & 27 7% 4 TG-F0T J97 & | I 9% Fo7 & 70 3 37 8 /
(v)  Fo7-GEIT28 T 30 TF FH-I70T F97 & | IA% J97 & 77 5 37% & |

(vi)  STTAVIHAFIR ST A1 BT JINT F | Sepeiet] & 37917 #1 FAA 51 8 /|

General Instructions :
(i) All questions are compulsory.

(it)  Questions number 1 to 8 are very short-answer questions and carry
1 mark each.

(iit) Questions number 9 to 18 are short-answer questions and carry 2 marks
each.

(iv) Questions number 19 to 27 are also short-answer questions and carry
3 marks each.

(v) Questions number 28 to 30 are long-answer questions and carry 5 marks
each.

(vi)  Use Log Tables, if necessary. Use of calculators is not allowed.

1.  cdi 319 3 ek 319 | 9e o fou ues deqor fafeu |

Write a distinguishing feature between a metallic solid and an ionic solid.

2. <9 fgfeea 3 = a2 2

What is a ‘shape selective catalyst’ ?

3. Ugufy % arged § NaOH i 1 ikt Bt 8 ?

What is the role of NaOH in the metallurgy of aluminium ?

56/1/3 2



4.  XeOF, ! a1 3Mfgd Hifvu | 1
Draw the structure of XeOF,.

5.  2-5mIU=A <t HrEAT sfEd HIf | 1
Draw the structure of 2-bromopentane.

6.  ThUUl axd NI STTRETShTuT STTETd I Sid & ? 1
Why do transition elements show variable oxidation states ?

7.  CHz- NH, 3R (CH3)3N # @, fohd T 1 FaeMTeh 31ferss 8 2 1
Out of CHg — NH5 and (CH3)3N, which one has higher boiling point ?

8. fmafafea Aftes =1 TUPAC am fafau : 1
CH, ~ CH ~ CHO
CH,

Write the IUPAC name of the following compound :
CH; — (|3H - CHO

9. 9 T i faor T faaees # garar g df foa™e &1 a7 g@ hd
gHTfed BT & ? 2

How is the vapour pressure of a solvent affected when a non-volatile
solute is dissolved in it ?

10. TF=fafgd uer = gfenfya K 2
G) 9 FEames (k)
(i)  Gfshaor Fa1 (B,)

Define the following terms :
1) Rate constant (k)
(i)  Activation energy (E,)

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



11.

12.

13.

56/1/3

7 wehut < sTaTeE fargr=at 1 avie HIT

(i)  oTg3Tt 1 S qisshor

(i)  ETg3Ti T AT YTl UiLshor

Describe the principle involved in each of the following processes :
) Zone refining of metals

(i)  Vapour phase refining of metals

@ PCl, 2,

(i) NaHCO4+ HCl ——

Complete the following chemical equations :

@ Pel, 2,

(i) NaHCO,+ HCl —>

frefetfad gee sractie & fotu Ius SR fafiaw -
(i)  GhHY 9Tq¢ (Zn, Cd 3T Hg ! Bie) 3 (hF3R) JR I ToHH
3R FIHTH aredl Bl & |
(i) kYT GTg3 i Tem it § TR AT (T iR fgefi) sifafia
w9 ¥ gfafdd gt 8 |
e
TIHTIE THad T & ? T-IIIE Hha 1 Teh TRUMH I, |

Assign a reason for each of the following observations :

(1) The transition metals (with the exception of Zn, Cd and Hg) are
hard and have high melting and boiling points.

(ii))  The ionisation enthalpies (first and second) in the first series of the
transition elements are found to vary irregularly.

OR

What is lanthanoid contraction ? Write a consequence of lanthanoid
contraction.



14. M Uit (3d) < TR TEl o ARG TUrEH H ST A TGt @ 3
Ui i 2
() el 8N aTell Suwe STaEdnet $Y He
(i)  SATedHcA STRET T ST
Describe the general trends in the following properties of the first series
(3d) of the transition elements :

(1) Number of oxidation states exhibited
(11) Formation of oxometal ions

15. f=fafgd gfedat =i forg ger foram S @ehar @ 2 2
()  WHE ¥ TE-2-317d
(i)  Tforer FAsS ¥ TAHEA

How are the following conversions carried out ?
1) Propene to Propan-2-ol
(i)  Ethyl chloride to Ethanal

16. fr=feRaa stfifsranst & gefertor fofgu 2
G)  faformem Som gvamo
(i)  ohics 3TTfsRaT

Write the equations involved in the following reactions :
(1) Williamson ether synthesis

(11) Kolbe’s reaction

17. T 6l 3 Afufranet w1 foetu e = soshl Gl sJ@an s=Amsti g
TE A S FHhAT @ | 2

Enumerate the reactions of glucose which cannot be explained by its open
chain structures.

18. T=fcifad we i & s &S . 2
G)  faarfm A 3t faerfm ¢ gar foau =1 stcameass 8 2

(i) —EFASTEEE R FAsTIeEe H F1 @ 8l § ?
Answer the following questions :

) Why are vitamin A and vitamin C essential for us ?

(i1) What is the difference between a nucleoside and a nucleotide ?

56/1/3 5 P.T.O.



19.

20.

21.

56/1/3

286-65 pm % S foIR & WY JARRT HT Higd T I T Ba1 B |
3TRRA T Ocd 7-874 g cm™> 8 | 38 =T I ITART HId §C WG] ST h
Uit T | (Fe ST TV g0 = 55-84 g mol 1)

Iron has a body centred cubic unit cell with a cell dimension of

286:65 pm. The density of iron is 7-874 g cm 3. Use this information to

calculate Avogadro’s number. (Atomic mass of Fe = 55-84 g mol 1)

T AR H gEENM WieEEs, Hy0, (Sef™), HoO (1) 3R 0y (g) H
sqafed gar 8 | AR HyO, H Y| whife i 8 R o foerams
k=106x103 min!1 7 |

(i)  Hy0y % Teh sl o 15% 1 3uefed g § fehaaT T o 2

(i)  Yfdesl & 85% ol vEfed g4 ¥ fohan wg wrm ?

Hydrogen peroxide, HyO9 (aq) decomposes to HyO (/) and Oy (g) in a
reaction that is first order in H9O9 and has a rate constant

k = 1-06 x 1073 min 1.
(1) How long will it take for 15% of a sample of HyO9 to decompose ?

(i1))  How long will it take for 85% of the sample to decompose ?

5 kg I o Y $S TASAH Telghict, HOCH,CH,0H, 3ATUeh! %R i 3fae
Yol H ST ST 2 | Al TA-TATghid faedd &1 fHes —15-0°C B/, @
foretam 1 Fa9HTe ST BT ?

(St & foTT K}, = 0-52 K kg mol™! 3T K= 1-86 K kg mol™1)

Some ethylene glycol, HOCHyCH9OH, is added to your car’s cooling
system along with 5 kg of water. If the freezing point of water-glycol
solution is — 15-:0°C, what is the boiling point of the solution ?

(K, = 0-52 K kg mol ™! and K¢ = 1-86 K kg mol ™! for water)



22. T Hirvwradl § € T I 3R H.0H. (IUPAC) W fafau . 3
@  [Co(NHg)sCIICly
Gi)  KglFe(CN)g
(i) [NiCly?

AT

g wirced AT § § T o JehIeh THEACR <hl TE TR

[Cr(C504)313~, [PtCly(en)o]?*, [Cr(NH;3)oCly(en)]*

Write down the IUPAC name for each of the following complexes :
(i) [Co(NH3)5ClICly
(i) Kg[Fe(CN)gl

(iii) [NiCly2%"

OR
Draw the structures of optical isomers of each of the following complex
ions :
[Cr(C50,4)31%7, [PtCly(en)gl?t, [Cr(NHj3)9Cly(en)]*
23. T gl = gftwiiva iR 3
(i) A
(i) U<HeH
(ii) @

Define the following terms :
) Adsorption

(ii)  Peptization

(iii)  Sol

56/1/3 7 P.T.O.



24.

25.

26.

56/1/3

1 1 SR ¢ Y FHATST

(i)
(ii)
(iii)

el wieet-shrred stfifshan & <t 2 |
T STt | Soreie 8 Trg Ufef T2 |
HIYTUHH % pKy, T AH U & pKy, O & &9 7 |

Account for the following :

1)
(ii)
(iii)

(a)

(b)

(a)

(b)

Aniline does not give Friedel-Crafts reaction.
Ethylamine is soluble in water whereas aniline is not .

pKj, of methylamine is less than that of aniline.

= W # | sHE A — OH W 9R”e Ak % @1 Sy2
arffsran ot o rfers asit @ stfufshan sam 2

() CHsBr a1 CHgl

(i) (CHg)3CCl 3 CH5Cl

e arfufsrament & 3curg fafw .

(@) CH;—Cl+KCN — > ?

Cl @wssa AlC1
(ii) ©/ + CH; - Cl 3 592472
Which compound in each of the following pairs will react faster in
SN2 reaction with — OH group ?
(1) CH3Br or CH3l
(ii) (CHg)3CCl or CH3Cl

Write the product of the following reactions :
(i) CH3-Cl+KCN —— ?

Cl anhyd. AICl,
(i) @ + CH, - Cl 747

ST R sNa-Frenufia sHTSiss =1 8id 8 2 Iis &l Th-Ush
38T ST |

What are biodegradable and non-biodegradable detergents ? Give one
example of each.



27. T 9gAhl 1 UTH HH 6 T S Thelsh ITANT H AT A1d & 3 T foafew : 3

()  wAH

(i)  SeheTge

(i) FeTi=

Write the names of monomers used for getting the following polymers :
(1) Teflon

(11) Bakelite

(iii)) Neoprene

28. (a) U fagq-omaey o food o fofu =metehar o Wil ATeiehdl UG1 ol
gfeTiya ShIfSTT | AToHT Sge o |1 3k giaad T feraeft Hifs |

(b) U TTABAl HA 1 HIUG TUT 100 ohm o1 | Uiepfod <hifvie
() Tafere =raeRar 3 (i) fae=a <A TR areresan |

(KCl = 74-5 g mol~! 3T &1 foish = 1-25 em™1) 2 3

AT
(a) Trfifad g o foeqq-eTaeed & 3cdtel i Infh ShifsT
(i) AT TSl % WY AgNOg HT T o |
(i) AT SISt & WY HySO, 1 STef faerm |

(b) 39 A9 fGWaTaR H1 3Rad HIWT A 500°C | Aly,05 T AT==H
FE & foTu Aravaes 8 | Tuses afufswa % A1203+§A1+02%

fere firest ot aftads 8 960 kJ | (F = 96500 C mol 1)

(a)  Define the terms conductivity and molar conductivity for the
solution of an electrolyte. Comment on their variation with
temperature.

(b) The measured resistance of a conductance cell was 100 ohms.
Calculate (i) the specific conductance and (ii) the molar
conductance of the solution.

(KCl=745¢ mol~! and cell constant = 1-25 cm ™)

OR
56/1/3 9 P.T.O.



29.

56/1/3

(a)

(b)

(a)

(b)

(@)

(b)

(a)

Predict the products of electrolysis in each of the following :

(i)  An aqueous solution of AgNO3 with platinum electrodes.
(ii) An aqueous solution of HySO,4 with platinum electrodes.

Estimate the minimum potential difference needed to reduce AlyOg
at 500°C. The Gibbs energy change for the decomposition reaction

% AlyO3 — % Al + Oy is 960 kJ. (F = 96500 C mol™)

ﬁ'l:[ <hl avh ﬁﬁﬂl :

(i) Ucsid g9

(ii) ohfeaRI SAfufsha

= 3wl 4 SR & fo vt Stte & avi fif

() T AR THE

(i) Sfecarse 3R UM

(iii) IUH-2-37 TR TUH-3-37H 2,3
AT

T Afirent < g=E sTRfga HifSe -

(i)  4-FARU=H-2-3TH

(i) gg-2-87-1-31A

frefefad 9 3cure forfau -

) Bry/P
(i) CH3-COOH ——— ?

Gi) CH,-cHO “AHs

(i) CH,—C—CH, 22~18 _,

Describe :
(1)  Aldol condensation

(1i1) Cannizzaro reaction

10



30.

56/1/3

(b)

(a)

(b)

(a)

(b)

(a)

Describe a chemical test to distinguish between
(i) Ethanal and Propanal

(i1) Benzaldehyde and Acetophenone

(iii) Propan-2-one and Propan-3-one

OR

Draw the structures of the following compounds :
(i)  4-chloropentan-2-one
(ii) But-2-en-1-al

Write the product(s) in the following :
) Br,/P
(i) CH3-COOH ——— ?

Gi) CH,—cHO A

Z/n — Hg

(iii) CH3-C - CHg
conc. HCI1

?

ll
O
(i) P4+ NaOH + HyO —
(i) XeF,+ OgFy—
e feufoat =61 omma e 3faa s
(i) 37 AfeRl ° sreeiy amwed f e | St 7
PH3 < HsS < HC1
(i) FARE & ATFEISTEAT i ATFH IR A0aT T v 7 B -
HCIO, < HCIO; < HCIO, < HCIO
(iil) TTST FTEAT H Hehl JTIFeohT FaER YERId il g | 2,3

AT
ofi.wg.3.9.3. (VSEPR) fgi=d =1 Swlm td gU fet oht wewrferd
LT <l TR HIMT
() NyOs
(i) BrFy

11 P.T.O.



56/1/3

(b)

(a)

(b)

(a)

(b)

el % fo mgE A o mE % A fom e % o 6

ECIESSr| Tmplﬁl'ﬁ :

(i) NHg, PHg, AsHs, SbHg — 9IGd §T Fa¥HT AT o A H

(ii) O, S, Se, Te — FUcHe & & Y AT AfY TAedl & o
EX

(iii) Fy, Cly, Bry, I, — 3e-4 oo et & sed %A §

Complete the following chemical equations :

(i) P4+ NaOH + HyO —

(i) XeFy+ O9F9—

How would you account for the following situations ?

(i) The acidic strength of these compounds increases in the
following order :

PH3 < HyS < HC1

(i1)) The oxidising power of oxoacids of chlorine follows the order :
HC104 < HCIO3 < HC1O9 < HC10

(iii) In vapour state sulphur exhibits paramagnetic behaviour.

OR

Using VSEPR theory predict the probable structures of the
following :

(i) NgOj
(i) BrFy

Arrange the following groups of substances in the order of the
property indicated against each group :

(i) NHg, PHg, AsHg, SbHg — increasing order of boiling points.

(i) O, S, Se, Te — increasing order of electron gain enthalpy with
negative sign.

(iii) Fo, Cly, Brg, Iy — increasing order of bond dissociation
enthalpy.

12



CHEMISTRY MARKING SCHEME

DELHI -2014
SET -56/1/3

Qn | Answers Marks

1 | Conductance in metallic solid is through electrons whereas in ionic solid is through ions in molten | 1
state or aqueous state. (or any other)
2 | Shape selective catalyst have specific pore size 1
3 | Itis used for leaching Al,O3 as sodium aluminates. 1
4 (o 1
|
@ ()
5 | CHsCH (Br) CH,; CH, CH3 1
6 | Due to incomplete filling of d-orbitls 1
7 | CHs NH; 1
8 | 2-methylpropanal 1
9 | Vapour pressure of a solvent decreases 1
This is due to fraction of surface area gets covered by non-volatile solute particles. 1
10 a) Rate constant : is defined as rate of a reaction when concentration of reactants becomes | 1
unity.
b) The energy required to form an intermediate, called as activated complex, is known as | 1
energy of activation.
11 1) In zone refining, impurities are more soluble in melt than in solid state of the metal 1
i) Vapour phase refining — in this metal is converted into its volatile compound which is | 1
then decomposed to give pure metal

12 o PClsheat JPCl; + Clp 1
» NaHCO; + HC1 ——NaCl + H,0 + CO, 1

1




13 1) Due to strong metallic bonding / due to involvement of greater number of electrons | 1
from (n-1)d and ns electrons in the interatomic metallic bonding
ii)  Due to stability of d, d® and d’ orbitals 1
OR
13 1) The successive decrease in the size of atoms due to filling of inner orbitals in elements | 1
of atomic numbers 57 to 71 (in lanthanoid series) is called lanthanoid contraction
ii) It causes the radii (atomic sizes) of the third transition series to be very similar to those | 1
of the corresponding members of the second series.

14 a) Okxidation states first increases from Sc to Mn and then decreases. 1

b) Oxometal ion formation tendency increases from V to Mn and then decreases. 1

15 1) CH;-CH=CH, H20/H' CH;-CH(OH)-CHj; 1

i)  CH;-CH»-Cl aqNaOH CHi CH,OH %}PCC CH;- CHO 1
(or any other suitable method)
16 i R-X+R-ONa— > R-0-R + NaX 1
OH ONa OH
@ NaOH % j{.‘: YOH 1
2-Hydroxybenzoic acid
ii) (Salicylic acid)

17 | Glucose does not form the hydrogensulphite addition product with NaHSO3. 1
The pentaacetate of glucose does not react with hydroxylamine indicating the absence of free — 1
CHO group.

18 i) Because deficiency of vitamin A causes night blindness whereas deficiency of vitamin | V2 +V2

C causes scurvy.
ii) Nucleotide — base + sugar + phosphate whereas nucleoside is combiation of base and 1
sugar.

19 A= Z;‘ X“’; 1

_ 2x 56gmol~? 1
(2.866x108) 3cmx 7.874g cm—3
= 6.04x10% mol ! 1
Or
286.65x10"'%cm = 2.866x10*cm
1Y2

Mass of Fe atom = (2.866x10 cm)’x7.874g cm™x1/2 = 23.54x107'x3.94 g =92.59x 10 g




Na= 56g mol'/92.59x10*"g 1%
= 6.04x10* mol!
20 . _ 2303 [Rlo 1
1) k= - log R
%)
Log 2 = (1.06x10™%) min" ——
85 2.303
0.1635 .
T1.06x10-3 min-1 153 min Ly
.. 100 3 .1t
i) Log == -(1.06x10) min 7303 1
_ 0.824x2.303 1y
~ 1.06x10~3min~1
t = 1790 min
0
21| i HOCH,CH,0H = 2L = 252 C_ _ g o6 !
Kf ~ 186 °C/m
1
AT,=K, m HOCH,CH,OH = (0.52°C/m) (8.06m) = 4.19°C
Ty=100.00°C + 4.19°C
1
=104.19°C
22 1) Pentaamminechloridocobalt (III) chloride 1
i) Potassium hexacyanidoferate (II1) 1
1ii) Tetrachloridonickelate (II) 1

OR
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a) The accumulation of molecular species at the surface rather than in the bulk of a solid or

liquid is termed adsorption.
b) Peptization may be defined as the process of converting a precipitate into colloidal sol by

shaking it with dispersion medium in the presence of a small amount of electrolyte.

c) Solis solid dispersed in liquid medium

24

1) Because of salt formation by -NH, group with anhyd. AlICl;

ii) Because of hydrogen bonding of ethylamine with H,O whereas aniline does not form

hydrogen bond with H,O.

iii) Because of electron donating CH; group, electron density on ‘N’ increases whereas in




aniline electron desnity on ‘N’ decreases due to resonance.

25 a) 1) CHsl ii) CH3Cl Vot 12
b) i) CH;CN 1
Cl
1 S
[fj/m 1, | P
e Vo +1a
if) + CH,
26 | Biodegradable detergents : unbranched hydrocarbon chain which can be easily degraded by 1+
bacteria. For example: Sodium lauryl sulphate (or any other suitable example)
Non- Biodegradable detergents : highly branched hydrocarbon chain which can not be degraded | 1+%2
by bacteria. For example: Sodium-4-(1,3,5,7-tetramethyl octyl) benzene sulphonate
(or any other suitable example)
27 a) Tetrafluoroethene 1
b) Phenol & formaldehyde 1
¢) Chloroprene /2-chloro-1,3-butadiene 1
28 a) Conductivity of solution is inverse of resistivity 1
k=GlA
Limiting molar conductivity — when concentration approches zero the conductivity is known as
limiting molar conductivity !
b) Specific conductance = % x cell constant 2
=—x125cm’ &
1000
=1.244x10°Q"'em™ 1
—30=1,p—1
Am = E _ 1.244x107°Q" “cm 1
c Cc
OR
28 a) i) Atcathode : Ag"+e — Ag 7!
At Anode : 2H,0 — O, + 4H" +4e %)




ii)At cathode : H;O + e — V2 H, + OH" %)
At Anode : 2H,O — O, + 4H" +4¢” 1)
b) n=4 %)
AG = -nFE’ Ya
-960 kJ =-4 x 96500JxE’ 1
0. 960000] Vs
" 4x96500]
%)
=2.48V=2.5V
29 1
2 CHCHO .;% CH—CH-CH —CHO
Ethanal OH
3-Hydroxybutanal
a) 1) {Aldol)
H H H 0
, , | &
C=0 + C=0 + Conc. KOH —— H—C—0I1 + H—C 1
~ ry | .
H H OK
ii) H
b) i) On heating with NaOH +I,, ethanal forms yellow ppt of iodoform whereas propanal 1
does not.
ii) Acetophenone- On heating with NaOH +I,, forms yellow ppt of iodoform whereas )
Benzaldehyde does not (or any other test)
iii)As there is a misprint in the question, award 1 mark for any attempt. {
OR
29 a) i) CH3;COCH,CH(CI)CH3; 1
ii)CH3CH=CH-CHO 1
b) i) CH,(Br)COOH 1
ii) CH;CH,OH 1
iii)CH3CH,CH3 1




30 2) i) Pa+3NaOH + 3H,0 — PH, + 3NaH,PO,
ii) ‘XeF, +0,F, — XeF, + 0,
b) i) Because of increase in electrongativity from Phorphorous to Chlorine
ii) Because of decrease in oxidation state of Chlorine from HCIO, to HCIO.
iii) Because in vapour form, sulphur exists as S, molecules and contains unpaired
electrons.
OR
30 0 qos (o]
Lp T e
*’A.& N — N :l 130
¥ 186 pm .
11?*? O
a) 1) i 121 pm
F
II
Cgf!r 3
F
ii)
b) 1) SbH3 <ASH3<PH3<NH3
ii) Te<Se<O<S
111) IQ<BI‘2<F2<C12
Sr. Name Sr. | Name
No. No.
1 Dr. (Mrs.) Sangeeta Bhatia 4 Sh. S.K. Munjal
2 Dr. K.N. Uppadhya 5 Sh. Rakesh Dhawan
3 Sh. D.A. Mishra 6 Ms. Garima Bhutani
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