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e Please check that this question paper contains 12 printed pages.

e (Code number given on the right hand side of the question paper should be
written on the title page of the answer-book by the candidate.

e Please check that this question paper contains 30 questions.
e Please write down the Serial Number of the question before
attempting it.

e 15 minutes time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer on
the answer-book during this period.
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CHEMISTRY (Theory)

FeiRa gq7 : 3 a2 S7ferBad 37 : 70
Time allowed : 3 hours Maximum Marks : 70
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G) &Y I HHaE §
(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) Fo7-GEIT 19 & 27 7% 4 TG-F0T J97 & | I 9% Fo7 & 70 3 37 8 /
(v)  FPT-TEIT28 30 TF FH-ITT Fo7 8 | I 7 & [7q 5 3% & |
(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.

(iii) 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 3d:ehigd 919 (bee) TUeheh hIBHI H Hol WAV hi T Jfd Theh
A (z) Terat B 2 1

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

2. za-faue Oid 3 gaes 9ia | &7 TR g ? 1
What is the difference between lyophobic sol and lyophilic sol ?

3.  XeF, & =1 smftgd fhifvw | 1
Draw the structure of XeFs.
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What 1s the tunction of SiOg in the metallurgy of copper ?

5.  HshHU dwd UNEd-1T STFThTul STIEATT 1 e91d & ? 1

Why do transition elements show variable oxidation states ?

6.  2-5MNU=H & T RfEd HifT | 1
Draw the structure of 2-bromopentane.
7.  T=fafaa @ifes s IUPAC 9w foafaw - 1
CH; - (|JH - CHO
CH,4

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

8.  CHj- NH, 3R (CH3);N # @, fohd Teh &1 draeMTeh 31ferss 8 2 1
Out of CHg — NH5 and (CH3)3N, which one has higher boiling point ?

9. I Th FaTIefia foor Uk faaees # gerar g af fowiees w1 amd 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 AMGRI, A + B — 3IdIE, & 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.
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(1)

(i) T
Define the following terms :
) Roasting

(11) Calcination

12. T=fafed o & g i = smfaa Hifvw 2
(i)  HyS0,
(i) 39 PCly

Draw the structure of each of the following :
(1) HySO4
(i)  Solid PClg

13. f=fafed e stacie & foft 3w s fafew 2
(i)  GhHY 9Tq¢ (Zn, Cd 3 Hg ! Bie) W (F3R) IR 3= oA
IR FIUATH ATt Bl B |
(i)  GshHYT YTgaT I Yo Foft § TR TRt (Yum STk fgdr) sifafia
w9 ¥ giafdd gt & |
Jrra

TS TP T 8 2 -IA1I8 Tha ol Teh THomy 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.

Beegge Visit www ncer hel p.com For 4AIl Vi deos Lectures of all Subjects



Vi sit ncert heI p.com For All NCERT Sol utions,
E Sarrpl‘ea“_g dtion, papers, Notes For Oass 6 té 12

Uch dshyul OT T IHAAH STTFEHTHT AT THIRIG: $Hh TFasS H

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 < Cr2O7 < MnO4

15. fmfafga s1ffsransti & aefiero fafgu 2
G)  faferamem Som gvaivw
(i)  <hlcd AfYfsRaT

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

(11) Kolbe’s reaction

freferfiga aftadel spt fore TR fomarm ST &ehar 2 2 2

G)  9dH 9 9UE-2-317d
(i) U FANIES ¥ TAEA

How are the following conversions carried out ?

16.

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

19. IR HT Tcd 8:95 g cm ™ B | 3Hb Tohied shl Hheleh hirgd HHIT ET=HT Bid!
? | <hioT weaTy] Y Brewm = R 2
(T g Cu = 63-5 g mol ™1, N = 602 x 1023 mol™1) 3
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™)

20. 5kg I & A9 S UAeH Tegshial, HOCH,CH,OH, 1T9ehl R shi 3fidet
YOt | ST ST g | Ife SA-TAghial foe®d &1 f@Hies —15-0°C @,
oM =1 FaeFTS T B ?

(et & foTT K, = 0-52 K kg mol™! 3R K= 1-86 K kg mol™!) 3

Some ethylene glycol, HOCH9CH9OH, 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)

21. UH AfufRA W FEgNA WeEEs, HoO, (Seff), HoO (1) 3R 0y (g) H
aafed g ® | AfufRm Hy0, ® wuw ife i 7 M an T
k=106 %102 min! g |
(i)  HyOy % Tk eyl & 15% ! u=fed g9 | fohaam Tm T 2
(ii) 9fdesl & 85% i AU=fed g9 § fohaT w0 < ? 3

Hydrogen peroxide, HoO9 (aq) decomposes to HoO (/) 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 ?
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(1) SHIURAYY|
(i)  YeivEd
(iii) Hid

Define the following terms :
1) Adsorption

(i1)  Peptization

(iii)  Sol

23. T wircredi § & T @1 9T RTH. (IUPAC) W fofe 3
(i)  [Co(NH;)5ClICl,
(i)  Ks[Fe(CN)gl
(iii)  [NiCl)%
ST
1 wirclem AT § ¥ e o YehINIeh GHEdiedl shl HEETd ARREd
SHIfT
[Cr(C90,)31%~, [PtCly(en)gl®*, [Cr(NHg)oCly(en)]*
Write down the IUPAC name for each of the following complexes :
(i)  [Co(NH;)5ClICl,
(i) Kj[Fe(CN)gl
(iil)  [NiClyl?%"
OR

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

[Cr(C904)513~, [PtClg(en)gl?*, [Cr(NHg)9Cly(en)]*
24, (a) T9 3@ # ¥ ®E-A Af® —OH THg 9w Alfeh o ad Sy2
TffoRan o | S1feres oSt & sk wam 2
(i) CHgBr 31 CHjl
(i) (CHg)3CCl 3t CHgCl
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—-Cl+KCN — ?

N 1

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

25. T4 I HRU Id g HHATET 3
() e wiga-shraeg srfufsman T8 3 2 |
(i) U 9 § gesiel 8 1 UHele T8 |
(i) BfIUHA % pKy, 1 9H UM & pK, 71 d % 7 |

Account for the following :

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

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

26. THfRad Sgerhl o Tharhl 1 T fRaT : 3
()  uitad=
(i) diferarsie FiEs
(iii) ShaATSe

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

(i1)  Polyvinyl chloride

(iii) Bakelite
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(i) e (wfiera)
(i) @ 9EES
Explain the following terms with a suitable example for each :
(1) Disinfectants
(i1) Antacids

(iii) Food preservatives

28. (a) U fagq-omaey o foe™H o fofu ametehar R Wi ATaiehdl UG1 ol
i hIfST | aUEE ST % WY S Uiadad W feweft i |

(b) U TTABAl HA h1 HIUG TUT 100 ohm o1 | Uiepfod <hifvie
() faf3re =meeRar 3 (i) fae=a <Al Jer areresdn |

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

AT
(a) TreffEad g o foed-eTaee & 3cdrgl st ITfh Shifsre
(i) AT sFdIel % WY AgNOg HT T o |
(i) AT SISt & WY HySO, 1 STef faere |

(b) 39 A9 fVaTa 1 3Thad HIWT AT 500°C T Aly,05 T AT==H
F % o0 aravas & | SIqeed iR % A1203ﬁ§ Al+ 0, %
foru firest Sott 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
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iqueous solution of AgNO3 with platinum electrodes.
(ii) An aqueous solution of HySO,4 with platinum electrodes.

(b)  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™)

29. (a) WWW@@W
(i) P4+ NaOH + HyO —
(i) XeFy+ OgF9 —
by f= feufaat = emg e s sgudn
(i) 39 ARl § sreef amed i 0 # wedr | ¢
PH3 < HyS < HC1
(i) ST o SRS shi SATereliehIieh THaT <l A 1T 2 -
HClO, < HC1O3 < HCIO, < HCIO
(iii) ST STTEAT H ol JTTFehIT STER TG hidl 7 | 2,3
srerat

(a) N.TH3.H.AR. (VSEPR) Mg &1 IWM Hd ¢ F I dwiaa
LEATRAT T TR HIT
(i) NyOg
(ii) BrFy

(b) TgEt % T wWE H Y dug % oW feu MU e % wu d
g EﬁﬁQ :
(i)  NHs, PHs, AsHg, SbH; — 9¢d gT FaTeh HHI o 6 H
(i) O, S, Se, Te — FUMHS & & WY FAF Ay T & dd

%A H

(iii) Fy, Cly, Bry, I, — A&y foieM T=dedt & sgd o

(a)  Complete the following chemical equations :
(i) P4+ NaOH + Hy,O —
(i) XeFy4 + OgFg —
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) 1ue acidic strength of these compounds increases in the
following order :
PH3 < HyS < HC1
(i1) The oxidising power of oxoacids of chlorine follows the order :

HC10, < HCIO5 < HC1O,, < HCIO

(iii) In vapour state sulphur exhibits paramagnetic behaviour.

OR
(a) Using VSEPR theory predict the probable structures of the
following :
(i) NyOg
(ii) BrFg

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

(1)  NHg, PHg3, 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.

30. (a) T =1 9 Fifse
() Uceid g

(i)  Shferemmr STferfsham
(b) T 3 A o W & fofu wEfes Sita 1 o i
(i) TS IR T
(i) SfcegTss 3R UHIEHHM
(iii) TUH-2-379 TR NUA-3-374 2,3
A=

() T Afirept < GEATE IMRga i
(1) 4-FARG=H-2-3H
(i) qg-2-53-1-31d
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(a)

(b)

(a)

(b)

) Br2/P

1) CH COOH —&=— ?

(i) CH,-cHO A

(i) CH,—C-CH, 22~18 ,
I drg HC1
0)

Describe :

(1) Aldol condensation

(i) Cannizzaro reaction

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 :

. 2/P
(i) CH;—COOH —2—» ?

Gi) CH,—cHO A
(i) CH,—C-CH, 2218 _,
I conc. HCl

0)
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