This Question Paper Booklet consists 30 questions and 11 printed pages.

39 YU gRawr & ofad 30 U iR 1 gim e ¥

Roll No. Code No. 55/ASS/3
AT T .
SETRz | A
CHEMISTRY

e fasme
(313)

Day and Date of Examination

(adien &1 = 3 =)

Signature of Invigilators 1.

(el & swER)

2.

General Instructions :

1
2

A

[y

N =

Candidate must write his/her Roll Number on the first page of the Question Paper.
Please check the Question Paper to verify that the total pages and total number of questions contained in the
Question Paper are the same as those printed on the top of the first page. Also check to see that the questions
are in sequential order.
Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate. ok
h ol
Write your Question Paper Code No. 55/ASS/3, Set—[A] on the Answer-Book. E:%
(a) The Question Paper is in English/Hindi medium only. However, if you wish, you can answer in any
one of the languages listed below :
English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, Manipuri, Assamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are required to indicate the language you have chosen to answer in the box provided in the
Answer-Book.
(b)  If you choose to write the answer in the language other than Hindi and English, the responsibility for
any errors/mistakes in understanding the question will be yours only.
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All questions are compulsory.
Marks allotted are indicated against each question.

Each question from question No. 1 to 10 has four alternatives — (A), (B),
(C) and (D), out of which one is most appropriate. Choose the correct answer
among the four alternatives and write it in your answer-book against the
Number of the Question. No extra time is allotted for attempting multiple-
choice questions.

Use log table if necessary. %%
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1 Which of the following set of quantum numbers is not possible ? 1

(A) n=3,1=0,m=20
B) n=3,1=1 m = -1
€ n=2,1=0m=-1
D) n=2,1=1,m=20
frafafea & o waien dee & eHF-9 9 €99 T8 5§ 7
(A) n=3,1=0,m=20
B) n=3,1=1m = -1
€ n=2,1=0m=-1
M n=21=1,m=0 &&=
2 The hybridization of phosphorus in phosphorus pentachloride is - 1
(A) sp?
(B) spid
(C) sp3d?
(D) d3sp?
FEHE UGS # BRBRE & Gh § —
(A) sp?
(B) sp3d
(C) sp3d?
D) &spd
3 Which of the following is not the effect of surface tension ? 1

(A) Slow flow of honey

(B) Spherical shape of liquid drops

(C) Capillary action

(D) Curved meniscus of liquids
frafafeq & & &9 g8 oAE B Y9E TE % 7
(A) BT B IX-9K TaE BTN
(B) ¥ @ & @ Mad: AHR
(C) wRedr fomam

(D) &l &1 @b fafemd
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4 The size of colloidal particles is in between 1

(A) 103 m and 10 m

(B) 10° m and 107 m

(C) 107 m and 10° m

(D) 10° m and 101! m

BIEEs] U B ABR (WEF) TH F fpgs 9w A w@r v 7

(A) 103 m 3R 105 m

(B) 105 m 38X 107 m

(C) 107 m &R 10° m

D) 10°m &k 101! m s

5 Which of the following is a redox reaction ? 1
(A) 2CuSO4 + 4KI — 2Cul + 2K,SO4 + I,
(B) SO; + H,0 — H,SO,
(C) Na,SO, + BaCl, — BaSO, + 2NaCl
(D) CaO + H,0 — Ca(OH),
frafatea & & B ©e| atiear 7
(A) 2CuSO,4 + 4KI — 2Cul + 2K,SO,4 + I,
(B) SO; + H,0 — H,SO,
(C) Na,SO, + BaCl, — BaSO, + 2NaCl
(D) CaO + H,0 — Ca(OH), 95

ol

ot

6 T 1

k,/z

LA, —

The graph represents a
(A) Zero order reaction
(B) First order reaction
(C) Second order reaction
(D) Third order reaction
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(A) = DI DI AR

(B) waH wife @t erfufmrar

(C) feam =it & sifafhar

(D) @ ®ife & afwiwar 3

7 Which of the following gives H,O, on treatment with dilute mineral acid ? 1
(A) MnO,
(B) PbO,
(C) Sio,
(D) BaO,
Preffe & @ B aF @R o @ TEERA AT H,0, 31 E 7
(A) MnO,
(B) PbO,
(C) SiOo,
(D) BaO, %%%
8 Which one of the following reactions does not show oxidising behaviour of 1

conc. H,SO, ?
(A) Cu + 2H,SO, — CuSO, + 2H,0 + SO,

(B) Cp,Hy0,, —oneH2%04 S y5c 4 11 B0

(C) 3H,S + H,SO, — 4S + 4H,0

(D) C + 2H,80, — CO, + 280, + 2H,0

frefafaa sifufearet & & &= d@ig H,SO, &1 SiadieRe FGER Ualea =&l
EaGI

(A) Cu + 2H,SO, — CuSO, + 2H,0 + SO,

gig HySOy4

(B) C,Hy,04, , 12C + 11 H,0
(C) 3H,S + H,SO, — 4S + 4H,0
(D) C + 2H,80, — CO, + 280, + 2H,0
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9 The most suitable reagent for the conversion of CH;CH,OH — CH3CHO is 1
(A) CrO4
(B) KMnO,
(©) K,Cr,04
(D) PCC
CH;CH,0H — CH,CHO ®I=ivl &% U d€ Sugad aAfehHd & —
(A) CrO4
(B) KMnO,
(©) K,Cr,04
(D) PCC e

10  Consider the reaction 1
CH;CHO +NH, -NH, — CH;-CH = N-NH,
The reaction is -
(A) Nucleophilic addition — elimination
(B) Electrophilic addition — elimination
(C) Free radical addition — elimination

(D) Electrophilic substitution — elimination

fPrafafaa sififer ™ fem $ifm
CH;CHO +NH, —-NH, — CH;-CH = N-NH,
g arfufear & -

(A) TYHEE Tha- — faaa=

(B) IOERTER GHTH — R

(C) qFad Feher — oo

(D) TR whremd - Reme e

11  Define empirical formula. Which type of compounds are represented only by 2

empirical formula as they do not exist in molecular form. Write empirical formula
of one such compound.

AU g3 B afeaia HitTe | fee wer % A, S stqew H R Oe,
Had AUl gF 0 FEd BT S ¥ 7 39 YeR % fhdl UF dAiiTe @

TemgaR g fdtae |
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12 In reaction 2
Collyig) T 305 = 2C0yg + 2H,0,)
How many (a) moles of O, are consumed and (b) how many moles of H,O
are formed when 4.16 x 102 mol of C,H, reacts ?
Callyg) + 30y — 200y *+ 2H 0,
39 ItafRaT § (a) O, el & fhae W@ SuUgE i, (b) H,0 &% 319sii &
fpa W@ S afe C,H, el & 4.16 x 102 A aifdfspar &t 7

13 Calculate the energy of one photon of ultraviolet light of wavelength 100 nm. 2
[h = 6.626 x 10734 Js]
100 nm qORE & IS TBIT & Th B Bl Sl Jbiead By |
[h = 6.626 x 10734 Js]

14 Write two differences in a tabular form between lyophilic and lyophobic sols. 2

grooiey § garn faeg ok gataen faea o @1 er=ax fafaw |

15 Define the following : 2
(i)  Enthalpy of formation
(i1)) Hess's law of constant heat summation

fr=fafaa &1 afenfa @i -
() HYET T e
(i) =@ @& Rex w1 d@@ed M itk

16 Differentiate between order and molecularity of a reaction. 2

fordl stfufspar @ @ife oiR anfbeasanr o i &g |

17 Complete and balance the following chemical equations : 2
(i) MnCl, + H,0, + KOH —
(i) XeF, + H,0 —
(i) MnCl, + H,0, + KOH —

. EE
(i) XeF, + H,O0 — E%
18  Write the structures of the monomers of the following polymers : 2

(i) Neoprene

(i1)) Nylon-6

S S % . ¢ ffgg
(i) fremie

(i) -6
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20

21

22

Out of linear alkylbenzene sulphonate and branched alkylbenzene sulphonate, 2
which is a better detergent and why ?

TG Ufpaa Gk Il STUHTSie ofiX 9fad Ulehadwid Gchibe  darel
AR § ¥ HAE deal ¢ oK F;i ?

(a) Why is vapour pressure of a solution containing a non-volatile solute 4
less than that of the pure solvent ?

(b) Calculate the boiling point of a solution containing 0.456 g of camphor
(molar mass = 152 g mol!) dissolved in 31.4 g of acetone.
[Given : K¢ for acetone = 1.72 K kg mol~!, boiling point of acetone = 56.30°C].
(a) oETEdE faed o foaeas &1 O TE, S [Ganee % s @ 9§ %A
e 7 7
(b) 0.456 g X (HEX F@EHE = 152 g mol!) &l 31.4 ¢ THRH # T+ W
T A fodaT & FEeie UNead Hig |
[feam % @ wdie™ & fag K= 1.72 K kg mol™!, THRN &I F@eFi® = 56.30°C]

N

For the reaction at 298 K

1 3
5 Nag + FHayg — NHgy A H° = —46 kJ mol™!

(a) What is the value of Ang ?

(b) Calculate the value of AU at 298 K.
[Given : R = 8.314 JK~! mol!]
298 K .Y Tfafaa erffsear & fow —

1 3

(a) Angasrnﬁi%b—dm%?

(b) 298 K ©X AU &I A U&idd g |
[feam & : R = 8.314 JK~! mol!] 2l

(a) With the help of a suitable example, explain what is meant by solubility 4
product of a sparingly soluble salt ?
(b) The solubility product of Agl is 8.5 x 10717 mol2 dm© at 25°C. Calculate
the molar solubility of Agl at this temperature.
(a) o AT # gadela @au & fqoear Sae o /1 aed §, Sfad Sars i
B GEEAT § ARAT BT |
(b) 25°C WX Agl &1 faeiaar Sa© 8.5 x 10717 mol2 dm® % | 38 a9 W
Agl @ AieX fooaar aiefad HIg |
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23 Write the cell reaction, Nernst equation and calculate the emf of the following 4
cell at 298 K :
Fe(s) | Fe2" (0.001M) || H' (IM) | Hyg) (Ibar) | Pi(s)

Given : E° = —0.44 V].
[ Fe2"/ Fe ]

298 K WX frfafed o@ & fu d@ oifafrar, 7€ wHeew faRae ofR @@ @&
emf UM BT :
Fe(s) | Fe2* (0.001M) || H (1IM) | H2(g) (1bar) | Pt(s)

fem & E° = —0.44 V].
[ EFeer/Fe ]

24 (a) Draw structures of the following : 4
(i) XeF,
(i) HOCIO;
(b) What is 'inert pair effect' ? Is there any inert pair present or is it a misnomer ?
What is its net result ?

(a) Fr=fafag & G@ad smfga #ifg -
(i) XeF,
(i) HOClO; E&

(b)y ‘Tifspa gm g w1 T 7w B Ty gm SuRud war § w Iw
AT AHSHT & 7 ZHHT WS qOony w’m o ?

25 (a) Account for the following : 4
(i)  The two oxygen - oxygen bond lengths in ozone molecule are identical.

(ii)) Fluorine shows covalency of 1 whereas iodine shows covalency of
1, 3, 5 and 7.

(b) Co3" ion is bound to three ethylenediamine ligands. Write the formula and
IUPAC name of this coordination entity. What type of isomerism is exhibited
by this complex ? [At. No. of Co = 27]. P

(a) Trfofaa & fog sror dfsg - R
() ofeie o] & <NT oo — Sieie eiey Wearzdl euged ¥ |
(i) IS Al § | HeddSehar a9l © WEih 8RN 1, 3, 5 8iX

7 GEEdShal qedl & | .

(b) Co3" ImEd AN IURAFERUAN frs & T @« ¥ | 30 IUgeadetd
T B G oY o g W U € AW fafew | ¥% e yer @ sHEEad
ggfar ¥ ? [At. No. of Co = 27].
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26 (a) Write [UPAC name of the following compounds : 4

NOy
LS O
(i) /~co (i1) _
Cﬂg

(b)  Write the name and structure of the main product obtained when ethylbromide
reacts with (i) ag KOH and (ii) alc. KOH.

(a) Tfaiaa AR & o g @ T & 99 fafag :

ND,.
S N

@\l o i g0
CH}

(b) 9 UfIE MRS (i) Sa KOH &R (i) Tepieial KOH ¥ atfufshan sear
T A T AW & SR & AW iR E§ET ARy |

27 What are molecular orbitals and how are they created ? What is the basic 6
difference between valence bond and molecular orbital theories ? Write M.O.

electronic configuration of O, and O%_ species and predict their magnetic

behaviour.

MY Heth T € oK I8 hy 9d & ¢ GaNThal ofEY X offvadh ®eldh
gt &% 9 Wifwd o ®E P 0, ok 0F et @ enfam waw
et fame fafau o o g @ @ Ui BINT | g

o3

28 (a) A blackish brown coloured solid 'A"' when fused with alkali metal hydroxide 6
in the presence of air produced a dark green coloured compound 'B', which
on electrolytic oxidation in alkaline medium gives a dark purple coloured
compound 'C'. Identify 'A’', 'B' and 'C' and write the reactions involved. What
happens when acidic solution of green coloured compound 'B' is allowed
to stand for sometime ?

(b) Calculate the spin magnetic moment of M(zgzl) ion. (Z = 25)
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(2) TH & P T % o 'A' & I &I 9T TES(adEs & q1d gl &l
SuRyfy & w@fea foear war & @ © =X 1 @1 difiee B W e ©,
e et AT § JgdeTEel SiadiT B U T Me ST T
&1 AT 'C I BT & 1A', 'B' 8 'C' @ TEa sy 8iR g TEEith
sifufspamd fafaw | & Sar @ w9 9fe B @ etk faeae @w 9X <@
ST TP

(b) My & (Z = 25) @1 fat e ol i Hitw |

29 Explain following : (Give chemical equations also) 6
(i) Aldol condensation
(i1)) Hell-Volhard Zelinsky reaction
(iii) Hofmann bromamide reaction
frfaliea & e Sy @ (TEEE g9 o | SIg)
(i) U "aaa
(i) TA-—wErE i afilman
(iii) TTHAM MRS AtHlEAT 5

30 (a) How will you carry out the following conversions ? 6
(i) Benzene to m-chloronitrobenzene
(ii)) Phenol to 4-bromophenol

(b) Name the reagent that is prepared by reducing a haloalkane with magnesium
in presence of dry ether. In an experiment, this reagent was prepared by
using chloroethane and then reacted with ethanol, as a result what main
product would have been formed ? Write chemical equations involved. Write
the name and structural formula of the main product formed when this
reagent was reacted with (i) methanal and (ii) ethanal.

(a) oy FrfaRiad wuraeer &9 &Har ?
() dF ¥ m-FARAE e
(i) WHE ¥ 4-THHEE ggg

(b) TE AHRE H W TAEU E 6 39X B SuRAfa H Rl FIwsT
® AHIREY 91 & WY UG Bk SIET Sl ¢ | Uh WA A 3™
SRd B UL BT GANT BB ST T AR TR TSN % "
SITeRAT HE T3, HAEaEy FIT J&I IAE ST B 7 Hag Qe qHIH 00
fafaw | =@ sifee & W () 3999 o} (i) TdNa & Ty erfvfhar
B T A T AW B AR & AW SR §ET ARy |
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