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AT (7397 :

G) @ 3o 7 &

(ii) Fo-GEIT1 @8 T% 3l Tg-I70T J97 & | T4 F97 & o701 376 & |
(iii) Fo-GEIT9 T 18 T TG-F70T J97 & | ¥4 F97 & 70 2 37 & |

(iv) F7-G&I719 T 27 7% Y TG-ITIT J97 8 | Fe9% Jo7 & o703 37 & |
(v)  FT-GEI1 28 T 30 TF FF-3F70F Jo7 & | I T & 705 HFH E |
(vi)  STFIHAFIR T 2 HT JIIT I | Fopaicd] & ITI1T H1 379d g1 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. TH Id:ehigd T1F (bee) TUeheh hIBHI H Hol WAV hi F& T Theh
T (z) Terat B 2

How many atoms per unit cell (z) are present in bcc unit cell ?

2. ca-fou) Aia IR ga=E diad H 1 AR 8 ?
What is the difference between lyophobic sol and lyophilic sol ?

3.  XeF, & =1 smftgd fhifvw |

Draw the structure of XeF.

56/1/1 2



4. PR & GIgehy H SiO, T 1 S g1 8 ? 1
What is the function of SiO9 in the metallurgy of copper ?

5.  TshHU avd URAAI STTREThTuT STTETd I g0id & ? 1
Why do transition elements show variable oxidation states ?

6.  2-5HIU=CH hl T=AT MRaq i | 1

Draw the structure of 2-bromopentane.

o o o

7.  T=fafega Sfes <1 ITUPAC Tm fafaw . 1
CH ~ CH — CHO
CH,

Write the IUPAC name of the following compound :
CHj — (le - CHO

8.  CHj- NH, 3R (CH3);N # @, fohd Teh &1 FaeTeh 31fersh 8 ? 1
Out of CHg — NH5 and (CH3)3N, which one has higher boiling point ?

9. & Th Farueiia foor Uk faaees # gerar g af fociees w1 ama g ke
gHTfed BT & 2 2

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

10. (a) U AMGHIT, A + B — 3dIE, & fou a1 =M, Rate = k[A]! [B]? &
fear e 2 | Stfufsean <A wife a8 2

(b) UM <hife If¥fsRam o faw a1 fFrames Kk <1 gehts fefgu | 2

(a) For a reaction, A + B — Product, the rate law is given by,
Rate = k[A]! [B]2. What is the order of the reaction ?

(b) Write the unit of rate constant ‘k’ for the first order reaction.

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



11.

12.

13.

56/1/1

frfaRaa aei =i afefya i
G s

(i) T

Define the following terms :

) Roasting

(11) Calcination

freaffad 4 @ v i g s Hif
(i)  HyS0,
(i) 39 PCly

Draw the structure of each of the following :
(1) HoSO4
(i)  Solid PClg

freafefad g stacie o folu 3us wr fafen

(i)  GhHY 9Tq¢ (Zn, Cd 3 Hg ! D) W (F3R) AR 3= oAb
3T FILHTh aTeAl Bt 3 |

(i)  GshHY YTgaT I Yo Avft ¥ e Tt (Y iR fgd) sifafia
w9 ¥ ufafda gt @ |

GPC)
AT TP T 8 ? -IA1I8 e ol Teh qHomy i |

Assign a reason for each of the following observations :

) 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. TF=afafgd =t Mg &8 3t sguen 2 2
(i) T HehHY 9Tq hi IIqH SATFHIRLU TEAT FHTIA: §eh ATFAES T

Tefsid Bl B |
Gi)  To= 9oft § i stieEismEAl Y TR RS &HdT S S B -
VO, < Cr,02 < MnO,

How would you account for the following ?

) The highest oxidation state of a transition metal is usually
exhibited in its oxide.

(i1))  The oxidising power of the following three oxoions in the series
follows the order :

+ 2— -
VO2 < Cr207 < MnO4

15. fe=fefad sufseamst & geferor fofgu 2
G)  faferarem Sor gvaivw
(i)  <hicd 3fYfsRaT

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

(11) Kolbe’s reaction

16. f=fafga afadHi s fore Jeer fomam S &epar 2 2 2
G) I 8 Tue-2-3TT
(i) o FAES ¥ TAEA

How are the following conversions carried out ?

1) Propene to Propan-2-ol
(ii))  Ethyl chloride to Ethanal

17. T=faRed weai o I T 2
(i) ToeIfE A 3R faeli| C g9 foie =&IF STTaweh & 2
(i) =IfFreETge N =[fFieiiernes § F 1 Sat g 8 ?
Answer the following questions :
) Why are vitamin A and vitamin C essential for us ?

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

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



18.

19.

20.

21.

56/1/1

hIE I 3 AfshaTRT w1 faawur difT e s9eh! Gelt @ JEHTsTi g

TE A S HhaT © |
Enumerate the reactions of glucose which cannot be explained by its open
chain structures.

I ST Tcd 895 g cm > & | 38 fohiedd hl HeTeh shirgd B TLEAT &Il
? | <hioT weaTy] Y Brewm = R 2

(T g Cu = 63-5 g mol ™1, N = 602 x 1023 mol™1)

The density of copper is 895 g cm 3. It has a face centred cubic structure.
What is the radius of copper atom ?

(Atomic mass Cu = 63-5 g mol ™, Np =6-02 x 1023 mol™)

5 kg 91 @ AU $S TS @ghicd, HOCHyCH,OH, 3T9eh! SR i 3ftaed
YOt | ST ST 8 | IfeE SATAghial foe®d 1 f@Hies —15-0°C @,
foretam o1 Fa9HTe T BT ?

(S & fetw K;, =0-52 K kg mol~! 3 Ke=1-86 Kkg mol_l)

Some ethylene glycol, HOCHyCHyOH, 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 Kr=1-86 Kkg mol ! for water)

T AR H gEeeH WS, Ho0, (Sefi), HoO (1) 3R 04y (g) H
sufed g 7 | SAfufsRm Hy0, # wuw wife it 7 M an s
k=106x10 min! 7 |

(i)  Hy0q % Teh Uiig™l o 15% ohl 3IHfed g H TohaaT T8I AT ?

(i)  9fdesl & 85% i AU=fed B9 0 fohaT w0 < ?

Hydrogen peroxide, HyO9 (aq) decomposes to HyO (/) and O9 (g) in a
reaction that is first order in HyOy9 and has a rate constant

k = 1-06 x 10~ min.

(1) How long will it take for 15% of a sample of HyO9 to decompose ?
(i)  How long will it take for 85% of the sample to decompose ?

6



22. = uql = gftwriya <hifsr 3

() sTfersTyo
(i) e
(iii) &

Define the following terms :
1) Adsorption

(i1)  Peptization

(iii)  Sol

23. T wircredi o &y @1 3T R TH. (IUPAC) W fofe 3
(i)  [Co(NH;)5ClICl,
(i)  Ks[Fe(CN)gl
(iii)  [NiCl)%
ST
1 wirciem Al B ¥ Yt o YeRIIeh GHTEdiedl shl HEATd SRfEd
HIfT
[Cr(C504)3137, [PtCly(en)ol?t, [Cr(NHgz)oCly(en)]*
Write down the IUPAC name for each of the following complexes :
(i)  [Co(NHj3)5CIICl,
(i) Kj[Fe(CN)gl
(iii)  [NiClyl?%"
OR

Draw the structures of optical isomers of each of the following complex
ions :

[Cr(C50,4)3]1%", [PtCly(en)y)2*, [Cr(NHjz)oCly(en)]*
24, (a) T9 3@ # ¥ ®E-A Af® —OH THg 9w Alfeh o ad Sy2
TffoRan o | S1feres oSt & sk wam 2
(1) CH3BI‘ Bl CH3I
(i) (CHg)3CCl 1 CH4CI

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



25.

26.

56/1/1

(b) T Afyfsraneti & 3eare feflau -
(i) CHy;-Cl+KCN — ?

Cl UTETESd AlCI
(ii) ©/ + CH; - Cl 3 52479

(a)  Which compound in each of the following pairs will react faster in
SN2 reaction with — OH group ?

(i) CHgBr or CHgl
(ii) (CHg)3CCl or CH3Cl

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

Cl anhyd. AlCl,
(i @( +CH, ~ CI 747

1 =1 R Id g HHATST

() e wiga-shraeg srfufsan 78 3 2 |

i) U 9 § gerefiel 8 v UHele @ |

(iii)  AfrerUd= % pKy, 1 OF Ve &% pK, 9 ¥ %9 7 |

Account for the following :

1) Aniline does not give Friedel-Crafts reaction.
(i1))  Ethylamine is soluble in water whereas aniline is not .

(iii)  pKj of methylamine is less than that of aniline.

frfctiad sgeThl o Teharehi 1 W faf

Q)  uiferef=
(i) diferarsie FiEs
(i) ShaTEe

Write the names of the monomers of the following polymers :
1) Polythene

(i1)  Polyvinyl chloride

(iii) Bakelite



217.

28.

56/1/1

Ik o foTU Teh U 3aTeLVT < 1l f ug) shi =amen shifve 3

@)
(11)
(iii)

Torgspr
Ufere (wfdar)
W™ qiETh

Explain the following terms with a suitable example for each :

1)
(ii)

(iii)

(a)

(b)

(a)

(b)

(a)

(b)

Disinfectants
Antacids

Food preservatives

T foagd-oTTeey o foe=e % foiu =merhar 3R HieR aTeiehal 9ei ol
i hIfST | aUEE ST % WY S Uiadad W feweft i |

Teh Iiiehdl 9d 1 91d 9fdU" 100 ohm oM | Uiehfard <hifSw
() faf3re =raeRar 3 (i) fae=a <A TR areresdn |

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

AT
frferfiad yce o forga-eaerea & 3aarel it amfte i
(i) AT TSl % WY AgNOg HT T faerm |
(i) AT TSt & WY HySO, 1 STef faerm |

39 A fI9aTa 1 AT HIRT ST 500°C T AlyOg 1 TT=IH
F0T % RTU STTawEE 3 | SqEe iR % A1203ﬁ§ Al + 0, %
o firest St aftadd 2 960 kJ | (F = 96500 C mol ™)

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

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

9 P.T.O.



29.

56/1/1

(a)

(b)

(a)

(b)

(a)

(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™)

(i) P4+ NaOH + HyO —
(i) XeFy+ OgF9 —
e feufemrt =t orma o8 3fea s -
(i) 39 ARt § sreefa amed i e | wear 8 ¢
PH3 < HsS < HC1
(i) ST o SRS shi SATereliehIteh &THaT ol A 1T 2
HClO4 < HCIOg < HCIO9 < HCIO
(iii) TST STTEAT H Hoht JTTFehIT STER TG hidl & | 2,3
srera

7w 3. 9.3R. (VSEPR) g 1 3w *td g¢ e 1 gesrfer
TEATRAT T TR HIT
i) NyOg
(ii) BrFy
ugredt & e THEl @ Y% @g o I fu MU uied % A A
eI Eﬁm :
(i)  NHg, PHg, AsHs, SbH; — 51Gd 8T Fa¥HIeh I o A H
(i) O, S, Se, Te — FUTcHS G & Y FAF Ay T & dd
E R
(iii) Fy, Cly, Bry, I, — 3Ta4 foiieH Tedt & sigd A
Complete the following chemical equations :
(i) P,+ NaOH + Hy0 —
(i) XeFy4 + OgFg —
10



30.
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(b)

(a)

(b)

(a)

(b)

(a)

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 :
HClO4 < HCIO3 < HCIO9 < HCIO

(iii) In vapour state sulphur exhibits paramagnetic behaviour.

OR

Using VSEPR theory predict the probable structures of the
following :

(i) NyO3
(i) BrFy

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

(1  NHg, PH3, AsHg, SbH3 — increasing order of boiling points.

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

(iii) Fg, Cly, Bry, Iy — increasing order of bond dissociation

enthalpy.
=1 1 9ol ﬁﬁl"l :
() Ucsid §e A
(i) k=T Srfifshan
=1 Wi 4 3T & o T TaEfe Sita @1 avie Hife
i) T AR THE
(i) SAfcEaEs 3 THREHE
(i) TUH-2-3TH 3R TUA-3-31H 2,3
JreraT
=1 <Aifrent 1 F=ATE sfRaa il
(1) 4-FARG=H-2-3H
(i) qg-2-53-1-31d

11 P.T.O.
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(b)

(a)

(b)

(a)

(b)

freafafiga 9 3caure fafau -

) Br,/P
(i) CH3-COOH ——— ?

(i) CH,-cHO A

(i) CH,—C-CH, 22~18 ,
I drg HCI
0]

Describe :

(1) Aldol condensation

(i) Cannizzaro reaction

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

(i) CH3-CHO % ?
(i) CH,—C-CH, 2218 _,
I conc. HCl

0)

12



CHEMISTRY MARKING SCHEME

DELHI -2014
SET -56/1/1

Qn | Answers Marks
1 |2 1
2 | Lyophillic sol are liquid loving and lyophobic are liquid hating 1

(or any other suitable difference)
3 1
G
\
0"
4 | SiO; removes impurtiy FeS, FeO in the form of slag. 1
5 | Due to incomplete filling of d-orbitls 1
6 | CH3;CH (Br) CH, CH, CH; 1
7 | 2-methylpropanal 1
8 | CHs NH; 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) IIrd Order 1
b) s/ min!/ time™! 1
11 a) Inroasting, ore is heated in a regular supply of air. 1
b) In calcination, ore is heated in the absence or limited supply of air. 1
12 1
i)

1

i) [PCly]" [PClg]




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 i) Because of the ability of oxygen to form multiple bonding with metal. 1

ii) Due to increase in stability of their lower oxidation states 1

15 H R-X+R-ONa— sR-{J-R+NaX 1

ONa OH
NaOH co, COOH 1
[:1} H
2- ]h'dru'nhrnxm:, acid
11) Salicylic acid)
. — +
16 i) CH;-CH=CH, H20/H®~ CH3-CH(OH)-CH3 1
i) CH;-CH,-Cl aq.NaOH CHj;- CH,OH ———— CHj3- CHO 1
e ey cr 03 /PCC
(or any other suitable method)
17 1) Because deficiency of vitamin A causes night blindness whereas deficiency of vitamin | V2 +%2
C causes scurvy.
i) Nucleotide — base + sugar + phosphate whereas nucleoside is combiation of base and 1
sugar.

18 | 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.

-1
19| Mass per unit cell = % x 4 =4.22x10"¢ i
6.023x10%>mol v,
2
Volume of unit cell = d;jfs =4.22x10%g/8.95g cm™ = 4.71x10> ¢
Edge = (volume)'” = (4.71x10* cm?)'? !
=3.61x10°cm =361 pm
a %3
=z
%3
= 21P™ _ 128 pm
2x1.41




0
20 | m HOCH,CH,0H = 2L = 22 _g o6m 1
Kf ~ 186 °C/m
1
ATy=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
71 . _ 2303 [Rlo 1
1) k= —  log R
%)
Log 22 = (1.06x10™*) min"' ——
85 2.303
0.1635 :
T1.06x10-3 min-1 _ 153 min 14
.. 100 3 .1t
i) Log == -(1.06x10) min 7303 1
_ 0.824x2.303 s
"~ 1.06x10"3min"1
t = 1790 min
22 a) The accumulation of molecular species at the surface rather than in the bulk of a solid or 1
liquid is termed adsorption.
b) Peptization may be defined as the process of converting a precipitate into colloidal sol by | 1
shaking it with dispersion medium in the presence of a small amount of electrolyte.
¢) Solis solid dispersed in liquid medium 1
23 1) Pentaamminechloridocobalt (III) chloride 1
i) Potassium hexacyanidoferate (II1) 1
1ii) Tetrachloridonickelate (II) 1

OR




23

4
§
<

QL
/5
X
9,

+
( * *t
e —| { NH, b_] |
[l < - & ! v
U B ‘ e - e
@ | Coe
MH; \ NH 3
24 a) i) CHsl ii) CHsCl Vot V2
b) i) CH;CN 1
Cl
Cl
@,/CI I, ©
i o .\ CH, Y+l
25 1) Because of salt formation by -NH, group with anhyd. AlCl; 1

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 CH3 group, electron density on ‘N’ increases whereas in | 1
aniline electron desnity on ‘N’ decreases due to resonance.
26 1) Ethene 1
ii) Vinyl chloride 1
iii) Phenol & formaldehyde 1
27 1) Disinfectants are the chemicals applied to inanimate objects which either kill or Vatla
prevent the growth of microorganisms. For example: 1 per cent solution of phenol
(or any other suitable example)
ii) Antacides are the drugs which neutralise acid in the stomach. For example: sodium Vatla
hydrogencarbonate. (or any other suitable example)
iii) Food preservatives prevent spoilage of food due to microbial growth. For example: Yo+l
table salt (or any other suitable example)
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’ V2
=1.244x10°Q 'cm™ 1
s p—
Am = % _ 1.244x10 - QO lem |
OR
28 a) i) Atcathode : Ag"+e — Ag 7!
At Anode : 2H,0 — O, + 4H" +4¢ Yy
ii)At cathode : H;O + ¢ — V2 H, + OH" %)
At Anode : 2H,O — O, + 4H" +4¢ %)
b) n=4 Va




AG = -nFE’ Vs
-960 kJ =-4 x 96500JxE" 1
0. 960000] 1
" 4x96500]
%)
=2.48V=2.5V
29 2) j) Pa+3NaOH +3H;0 — PH, + 3NaH,PO, 1
i) ‘XeF, +0,F, — XeF, + 0, 1
1
b) i) Because of increase in electrongativity from Phorphorous to Chlorine
1
ii) Because of decrease in oxidation state of Chlorine from HCIO,4 to HCIO.
1
iii) Because in vapour form, sulphur exists as S, molecules and contains unpaired
electrons.
OR
29 0 o5 0
; s T -
— -
oy, N - \E\)JJJ 1
117 ? O
a) i) 121 pm
=
Q)
,—-—H‘B:l' F
(5 \
.. 3 1
11)
. 1
b) 1) SbH3 <ASH3<PH3<NH3
1
i1) Te<Se<O<S
1

111) 12<BI'2<F2<C12




30

a)

b)

dil. WaOH
2 CH~CHO &—/——2 CH-CH-CH-CHO

Ethanal OH
3-Hydroxybutanal
i) {Aldol)
H i
H H 0
N N | Vs
C=0 + C=0 + Conc. KOH —— H—C—0I1 + H—C
~ ry | .
., H H OK
11) H
i) On heating with NaOH +1,, ethanal forms yellow ppt of iodoform whereas propanal

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.

30 a) i) CH;COCH,CH(CI)CH; =

i1)CH;CH=CH-CHO

b) i) CH,(Br)COOH

ii) CH;CH,OH

iii))CH3CH,CHj3
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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