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General Instructions:

1. Candidate must write his/her Roll Number on the first page of the Question Paper.

2. 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.

3. 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.

4. Write your Question Paper Code No. 62/ OSS / 2-C on the Answer-Book.

5. (@)  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 youchoose 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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Note :

All questions are compulsory.
Marks allotted are indicated against each question.

Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is the 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 tables, if necessary.
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1. In ahydrogen - oxygen fuel cell, combustion of hydrogen occurs to : 1

A)
B)
)

(
(
(C
(D)

produce high purity water

create potential difference between two electrodes

generate heat

remove adsorbed oxygen from electrode surface
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PBry ale. KOH iH,S0,

2. G,H;OH X Y 11,0, Heat 1
In the above reaction sequence, Z is :
CH,-OH
A) CH,=CH B I
(A) 2 2 ®) CH,-OH
PBr; Teshigiell KOH iH,S0,
C,H;0H X Y 0, T zZ
Sqaa sifufsran sTgwRA H, Z ©
CH,-OH
A) CH,=CH B I
(A) 2 2 ®) CH,-OH
(€¢) CH;-CH,-0O-CH,—CH,4 (D) CH;-CH,—OH
3.  Which of the halogen exists as liquid at ordinary temperature ? 1
(A) F, ®) Cl, ©) Br, D) 1L
A I TS FH A9 R &9 B © 2
(A) F, ®) Cl (€ Br, D) 1L
1
4.  The correct IUPAC name of CH3;C—OCOCH; is : 1
(A) Methyl ethanoate (B) Aceto ethanoate
(C) Ethanoic anhydride (D) Ethanoyl ethanoate
O
Il
CH,C —OCOCH; 1 318.9, .U HI. & STTER F&l 74 ® :
(A) Tfore TdATEe (B) TS UiHTTe
(O) THEH TRESES (D) T TITTE
5. Compound (A) on heating gives an oxide. This oxide is used for white washing when mixed 1
with water (A) is :
(A)  Cay(POy), (B) CaCOg4 (C) Ca(OH), (D) CaSO,
TR (A) 1 TH HH T TH SRS I 8, 9 36 SIS Sl 5 o wief ffa & € @1 Thal
T o TIT 3T=RT 2B € | AT (A) ©
(A) Cay(PO,), (B) CaCO,4 (C) Ca(OH), (D) CaSO,
6.  Out of four liquids given below, the one having lowest vapour pressure at 25°C is : 1
(A) CCly (B) CgHg (C) CHCl, (D) H,O
e fou e =R el § | 25°C W wad e ooy e ferent 2 € 2
(A) CCly (B) CgHg (C) CHCl, (D) H,O
7.  The wavelength of the electro-magnetic radiation having a frequency of 1368 kHz will be : 1
(A) 2193 m (B) 2223 m (C) 2163 m (D) 2253 m
1368 kHz 3Tgfa areft forga-graenta fafewor ot aimeed grft
(A) 2193 m (B) 2223 m (C) 2163 m (D) 2253 m
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8. Which d-orbital does not have four lobes ? 1

(A) dx>—y? (B) dz? (©) dyz (D) dxy
HH | d-Hefh § =R WferdT (lobes) &l 2t & ?
(A) dx>—y? (B) dz? (©) dyz (D) dxy
9.  The Conjugate acid of HCO3 base is : 1
(A) H,CO, (B) CO, (C) CO3~ (D) H,0
HCO; &R 1 G o7 ¥ :
(A) H,CO, (B) CO, (C) CO3~ (D) H,0
10. The ratio of PV=nRT is known as : 1
(A) Ideal gas equation (B) Real gas equation
(C) Compressibility factor (D) Gas constant
PV=nRT 1 37U1q BT & :
(A)  oTeEl 9 FHR (B) ardfaeh e HHIeRIT
(C) wHrEa R (D) ¥ feeriar
11. Classity the following as natural and synthetics polymers : 2
(i) Polyisoprene (i) Neoprene
(i) Buna-S (iv) Butyl rubber
freafafaa 1 T R i dgatshl | sfihd ity :
()  OicHeTsHH (i) =R
(iii) S-S (iv) I W

12. Name the polymer which is formed by the condensation of 3-hydroxybutanoic acid and 2
3-hydroxypentanoic acid. Give the structure of the polymer formed.

3-TESIFHAARH T AR 3-TESIFAIHATSH T o God F I+ dTel agereh hl 914 faf@n |
1 9Tct Sgateh ol HeaAT off ST

13. Define with example enthalpy of Neutralization. 2
3ISTEX0T Ted SSTEIIh0T ohi Tt sl qReiog hifera |
14. How will you carry out the following conversions ? 2

(a) Chlorobenzene to Toluene
(b) Decanol to Decanal

31 fAfatEd 9iedH o fhd TR a7 {1 ?
(a) TARISI T g
(b) SHEATA HI SHHA H

15. Whatis meant by molar volume ? How is it related with density ? What are the STP conditions 2
at which molar volume is measured ?

e 3T © 91 ATIYE € 2 I8 e U Tohd TehR Heifid Bia1 ® 2 fore Aieh a1 31X <9 9T Hiel
ST hl HIYT ST & ?

g
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16. Chlorophyll contains 2.68% of magnesium by mass. Calculate the number of magnesium
atoms in 2.0 g of chlorophyll. (Atomic mass of Mg =24 amu)

AN o §N FANIRA H 2.68% HHIRET Bl 2.0 g FARKIha § HAIRRE WS & G@&
ferferd ST (Mg 1 TRHTVEE SHM 24 amu ©)

17. By the electrolysis of H,SO, (50% W/W) followed by distillation compound (A) is obtained.
Compound (A) reacts with MnCl, in alkaline medium to give a brown coloured compound
(B). Identify (A) and (B) and also write the chemical equation for the reaction of (A) with
MnCl,.

STTEEA o H1Y GeRIReh TEE (50% W/ W) 1 foe[a oTaeed s W A1k (A) W & &1 AT
(A) &G Tem H MnCl, € SAfHa steh X 31 %1 ATk (B) ST S 1 (A) 3R (B) I Tg=1g
3R (A) F MnCl, % |19 AR 1 TR T off fafau |

18. Name the laws which can be combined to obtain the ideal gas equation.

a
b)  Write the ideal gas equation.

(a)
(b)
(a) HF-F § I I GAfa Fh STl 9 THERT 9 T Hehdl © 7
(b) A=Y 9 R fafaw |

19. State Heisenberg uncertainty principle. Write its mathematical expression.
gresie S1fAfy=aar fagid =l v wifsu | sqa i s fafau )

20. Complete the following reactions :
i) ALO;+2NaOH —
(i) Oz+2FeSO,+H,S0O, —
(i) K,Cr,O,+H,S0,+350, =
(iv) 6XeF,+12H,0 —
foreferfian sifafmast 1 ol T ;
i) Al,O;+2NaOH —
i) Oz+2FeSO,+H,50, —
iii) K,Cr,0,+H,S0,+350, —
iv) 6XeF,+12H,0 —

o~~~ o~
~

21. Explain the following :

(i)  Although Lithium has the most negative E° value, its reaction with water is less vigorous
than that of sodium with least negative E° in the group.

(i) Lithium shows properties similar to magnesium.

(i) Zr (Atomic Number 40) and Hf (Atomic Number 72) have almost same atomic radii.

(iv) Transition elements are generally paramagnetic in nature.

fF=fefad ot e i :

() Fufy Sferm @1 Eo WM ifushad RS €, U W et stfufshan SR difesm,
fSraeht g H Tad %Y FOMHE E° BT , St ol | &Y Jod gt € |

(i) ofiferam, S & wo ToTed guiar €|

(iii) Zr (YA SHHI 40) R Hf (TR HHIH 72) T GHTY] STHR T Teh FHH Bl B |

(iv) Thfd B HhAU q TR STIHE 81 € |
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22.

23.

24.

25.

26.

27.

Eyy
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[lustrate the following reactions giving a chemical equation for each :
(a) Kolbe's reaction
(b) Hofmann's Bromamide reaction

Frefafea sifafsraneti 1 e <d gU =ame Sty
(a) hicdl srfuferan
(b) BIHHM SAMES AfHfshan

(a) Arrange the following in order of their increasing stability :

@ ® @
RCH,, R,CH, R;C

Justify your answer.
(b) How will you distinguish between primary, secondary and tertiary alcohols ?

(a) FrAfafEad =1 37k wenfac & TR A § =afid Sifs

@ ® @
RCH,, R,CH, R;C

T IW 1 3t S|
(b) 39 WtHe, fadiad R Jdtod Tewheral o fhg YR fadg & ?

Calculate the mole fraction of benzene (molar mass 78 ¢ mol ~1) and carbon tetrachloride
(molar mass =154 g mol~1!) in a solution containing 30% benzene by mass in carbon
tetrachloride.

SIS & ZHM g e LIRSS H 30% o oS (HieR §e98H =78 g mol 1) iR e

SIHRIANIEE (HITR §FHM =154 g mol ~1) % Hidl ¥ 1 YRehe I |

What is Polyprotic acid ? Give two examples.
Calculate the pH of 1x 1073 M aqueous solution of NaOH.

(a)

(b)

(a) SgUIfesh oTrat 1 B B 2 Q1 30 e

(b) 1x10~3 M NaOH & Scita o o1 pH afterfara sifwl

Calculate the enthalpy change in the reaction.

4NH;(g) +30,(g) — 2N, (g) + 6H,O(l) at 298 K. Given that enthalpy of formation for NH;(g)
and H,O(l) are —46.0 k] mol ~ ! and —286.0 k] mol ~ ! respectively. Also mention the standard
enthalpy of formation of an element.

298 K M9 W & T 3rffema.

ANH,(g) +30,(g) — 2N,(g) + 6H,0O(l) 1 Taedt IRery gienfad ®ifsg | NH,(g) 3R H,0())
HI G T HEM: —46.0 k] mol~! 3fX—286.0 k] mol~! ¥ THEl q +I UFHE H9aA
Tt 1 oft oo i |

Derive the units of rate constants K for the first and second order reaction.
Define molar conductivity. How molar conductivity varies with concentration ?
Define solubility product (Ksp) and solubility equilibrium.

T hife iR Tt wife =t eifuferansti & fag X feerieh K &t shisal &l a1 HifaT |
IR STcAhdl skl TR HIfSTT | Higdr o 91 HieR Al § T YR I 81 € ?
et e (K,,) 1R foreteren st 1 aftfad Hifs
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28. Predict the major product of the following reactions :

NH,
(2) Heat
@)
Il
N H,0
O+ 2NH3 T
(iif) c’
Il
(@)
OH
(v) (KSO3),NO
e
H,O

NaNO,/HCl

CH,

|

(v) CHaCH,MgBr + (CHj),C = O —S0,
2

Freferfan sffmanel § Te Sl #1 R HR

NH,
@) (1) HySO,
(2) ™

o)

I

N\ H,0

O+2NH; ——>

(1) c’ A

I

O

OH

(v) (KSO3),NO

—_— >

H,0
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NaNO,/HCl

(i) CH,CH,NH,

|

(vi) CHzCH,MgBr + (CH3),C= O %
2
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29.

30.

Which one in the pairs is more covalent and why ?

i AgCl, Agl (i) LiCl, KCl

Predict the molecular geometrics of AX, type molecules having :

(i) 4 bond pairs and no lone pairs,

(i) 2 bond pairs and 2 lone pairs

Justify your answer.

Be, molecule does not exist. Explain on the basis of molecular orbital theory.
feu U 7 § S W ife Tehass © 3R i 2

i AgCl, Agl (i) LiCl, KCl

AX, TR % 37Ut &t snifverss senfafaei w5t wrfad wifve e s €

(i) 4 TSy I IR YA Theh IH aAql

(i) 2 TeY I 3R 2 THs JH|

AT IR 1 A S|

Be,, 3T7] I Af&cel T&l Bl & | ST hateh fIgIa o STTHR T SHe! AR Hifolg |

[Fe(H,0)(J** complex is paramagnetic whereas [Fe(CN)y]*~ is diamagnetic. Explain
on the basis of crystal field theory.

Write the IUPAC name, coordination number and oxidation state of cobalt in
[Co(en), (H,O) CNJ>*.

What is linkage isomerism ? Give one example.

[Atomic number : Fe=26, Co=27]

[Fe(H,0) 2" TFa ST Bl © Sali [Fe(CN) ]*~ Hga sfagasa | fhea &=
IS & 3MYR W TG SRSAT hifT |

[Co(en), (H,0) CNJ]2* @l 318,79, 9T H. ¥, STHeHN e 3R HAee i SR
rereen fafam)

S THEIEAT 1 Bl & 2 SHeRT Ueh S8l Sy |

[ITH1Y] ShHIh : Fe =26, Co=27]

-00o0-
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