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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-A 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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CHEMISTRY

QUICERCRIED

(313)
Time : 3 Hours | [ Maximum Marks : 80
g : 390 ] [ quTieh : 80
Note : (i)  All questions are compulsory.

(i) Marks allotted are indicated against each question.

(iii) 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.

(iv) Use log tables, if necessary.

feor: () Wl U % S| S

(i) IIH Y & GHA ST ek T MW

(i) T FE 1 9 10 H Y% T H IR faswed - (A), (B), (C) @1 (D) T, 94 & w& ol
S ¥ | AR fashedl H | WEl W A q97 19 SR | U9 SE@ % 9 S ford |
sgfamed! gl < ford stfafea ww =&l fean s |

(iv) Afe eTewaes 21, @ @l aet Sl FA & |

The total number of electrons which can be accommodated in all orbitals having principal
quantum number 2 and azimuthul quantum number 1 is :

(A) 2 (B) 4 ) 6 (D) 8
If Y& FAlen & 2 1 TS od i &1 1 € 1 Teft hefehl § foha™ Soiagiq o ST 9ehd € ?
(A) 2 (B) 4 ) 6 (D) 8

The wavelength of the electro-magnetic radiation having a frequency of 1368 kHz will be :

(A) 2193 m (B) 2223 m (C) 2163 m (D) 2253 m
1368 kHz 3Tgfq aretl faga-graenta fafertor &t almesd Bhf -
(A) 219.3 m (B) 2223 m (C) 2163 m (D) 2253 m

The colloidal solutions are purified by :

(A) Peptisation (B) Coagulation (C) Dialysis (D) Emulsification
Fiege! forerar! &1 3ned o faftgr feran smr 2
(A) TSR (B) whed (C) e (D) TR

g
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4. The ratio of PV=nRT is known as :

(A) Ideal gas equation (B) Real gas equation
(C) Compressibility factor (D) Gas constant
PV=nRT T 3141 & ¢ :
(A) oTeE 9 HHieR (B) dTifadh H HHIR
(C) Hdrezar e (D) T feerien
5. AlCl;isa:
(A) Lewis acid (B) Lewis base (C) Bronsted acid (D) Bronsted base
AICL ©
(A) T e (B) TEH &R (C) WS e (D) T &R
6. In a hydrogen - oxygen fuel cell, combustion of hydrogen occurs to :

(A) produce high purity water

(B) create potential difference between two electrodes
(C) generate heat

(D) remove adsorbed oxygen from electrode surface

RS- SIS 38 e B, TegoH o ged fohd fag S 2
(A) I YAl H A I FH % g

(B) I SoidIel o oftd favamm 3= i & fag

(C) o1 3¢9 & & fog

(D) Toiagre | AT SHaisH e & fau

7. Which one of the following has S-O-S bond ?

(A) HpS,04 - (B) Hy50, (©)  Hy50, (D) H5,05
frefafad # 9 feed S-0-5 stey Bar 8 2
(A)  Hy5,04 (B)  Hj5,0; (©)  Hy50, (D) Hy5,05

8.  Compound (A) on heating gives an oxide. This oxide is used for white washing when mixed
with water (A) is :
(A) Ca,y(PO,), (B) CaCO,4 (C) Ca(OH), (D) CaSO,

AT (A) 1 TH HH TR Th SIS AT R, 59 59 SRS 1 5 o a1l fafyra sed € o wiha
L o foTT ST 2a § 1 il (A) €

(A) Ca,y(PO,), (B) CaCO,4 (C) Ca(OH), (D) CaSO,
1
9.  The correct IUPAC name of CH;C—-OCOCHj is :
(A) Methyl ethanoate (B) Aceto ethanoate
(C) Ethanoic anhydride (D) Ethanoyl ethanoate
i
CH,C — OCOCH; &1 3TE. 4. M.TH. % STI0R ¥el 99 ¢ :
(A) Hferer wimTT (B) TH T
(C) THRT TRESES (D) THrise TaHiTe
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PBr, alc. KOH iH,S0,

10. GC,H;OH X Y 11,0, Heat
In the above reaction sequence, Z is :
CH,-OH
(A) CH,=CH, ® i _on

(€¢) CH;-CH,-O-CH,—CH;,4 (D) CH;-CH,—OH
C,H,OH PBry |y Teshrere! KOH y _iH280s

H,O, T/
Sude Afuferen sgFa H, Z ¥ -

(A) CH,=CH, (B)

CH, —OH
|
CH,—-OH

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

Hiol 3Ta 9 &1 1Y & 2 I8 S 9 fhe Yo Heifid a1 € 2 T J1es a19 iR <@ T Hiek
3T Rl AT ST & 2

12. 4 g of copper chloride was found to contain 1.890 g of copper and 2.110 g of chlorine.
Calculate the percentage of copper and chlorine in it.

4 g IR FAES H 1.890 g I T 2,110 g FARA © a1 HH R 3R FAA i gfewra A=
qfterferd SifST |

13. State Heisenberg uncertainty principle. Write its mathematical expression.

BESe Af=aar fagid &l T FifSu | 39t M 29 fafen |

14. What is difference between diffusion and effusion ?

forgeor &K freewor § =R ST a2 ?

15. State the first law of thermodynamics. What is its limitation ?

SEHTT(eht o Fo 790 1 oo +ifse | 39 99 &) T 1 82

16. 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,,.

TTHEA % |1 FerIfe e (50% W/ W) 1 faea sTaeed s W ik (A) w81 s
(A) &RF Aem § MnCl, § Sifafshan sten s &1 &1 3 (B) a 81 (A) iR (B) &1 9g=T
3R (A) H MnCl, % @19 AR 1 TaRfTeh gt o fafau |

g
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17.

18.

19.

20.

21.

22.

Eyy
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How will you carry out the following conversions ?
(a) Chlorobenzene to Toluene
(b) Decanol to Decanal

31 fAfatEa 9iedH = fhd TR a7 {1 ?
(a) FARISI T e
(b) SHEATA H SHHA H

How do thermoplastic differ from thermosetting polymers ?

ofeeIfeeh, oM agaehi o fhe yaR fir= 2 €2

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

3-TESIFHAARH T AR 3-TESIFAIATSH T o God & I dTel agereh hl 914 faf@m |
1 9Tct SIgateh ol HeaT off ST

(a) The observed and calculated molar mass of KCI is 38.75 ¢ mol ~! and 75.5 g per mole
respectively. Calculate the Van't-Hoff factor.

(b)  The relative lowering of vapour pressure produced by dissolving 7.2 g of substance in
100 g of water is 0.00715. Calculate the molar mass of the substance.

(a) KCl &1 Ufer R ufishferd Wier SoomM Esn: 38.75 g UG Wia R 755 g Ui Hid T

A& Heh GRehield TSI |

(b) 7.2g e I 100 g T H ferd A W TS <M HT SRR TEHA 0.00715 T 1 TeTed 6
el §A URehieTd hifeig |

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 a9 W & T8 rffsha

ANH,(g) +30,(g) — 2N,(g) +6H,0() 1 Tdedt qRad aierfad #:INT 1 NH,(g) 3R H,O()
H G TS HEM: —46.0 k] mol—! 3fX—286.0 k] mol~1 §1 fHEl q +I HHe H9aA
Tt 1 oft ool i |

(a) What is Polyprotic acid ? Give two examples.

(b) Calculate the pH of 1x10~3 M aqueous solution of NaOH.
(a) SIgUITCh TR -IT BIAl © 7 QI SQTel Qi |

(b) 1x10~3 M NaOH % eftar faeem &t pH qfRerfaa sifs



23.

24.

25.

26.
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Explain the following :

0

()
(i)
(v)

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.

Lithium shows properties similar to magnesium.

Zr (Atomic Number 40) and Hf (Atomic Number 72) have almost same atomic radii.
Transition elements are generally paramagnetic in nature.

fr=fafEa =t =aren S .

(@)

(ii
(i)
(iv)

~"

T SAfad &1 B W AfUhan HOTeT® B, T 9 sHeh! Affchan wumoen wifeam,
TSTEh1 W98 © He HH HOMH EO BT §, i gl H A o Bidl ¢ |

whiferam, F=iferEy & gum ot gwiar €

Zr (URHIY ATk 40) AR Hf (YXHT] ShHih 72) 1 T TR T Teh THH Bl ¢ |
Tohid | HhHOT Tl RO ST Bd & |

Complete the following reactions :

()
(i
(i)
()

ALO; +2NaOH -

O, +2FeSO, +H,S0, —
K,Cr,0, + H,S0, +350, —
6XeF, +12H,0 —

frefafea stfufsaneti =1 gof ifs

i)
ii
i

o~ o~~~
s ~—
~—"

iv)

AL, +2NaOH —

O, +2FeSO, + H,50, —
K,Cr,0, +H,S0, +350, —
6XeF, +12H,0 —

[lustrate the following reactions giving a chemical equation for each :

(a)
(b)

Kolbe’s reaction
Hofmann’s Bromamide reaction

foretferfian sfufsraTsli 1 SERT 27 §U ST H -

(a)
(b)

(b)

e rfufsman
BRAE sEHES stfafsman

Arrange the following in order of their increasing stability :

@ ® @
RCH,, R,CH, RyC

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

frafafad w1 S Tenfae & AN w9 § Hafted Sifau .

® ® @
RCH,, R,CH, R5C
3 SR T S ST
319 werfhes, fgdierer iR gotaes Teshieiall § fhd TR fadg =i ?




27. (a) Which one in the pairs is more covalent and why ? 6
i AgCl, Agl i) LiCl, KCl
(b)  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.
(c) Be, molecule does not exist. Explain on the basis of molecular orbital theory.
(a) Teu T 7 | o = ifre TewdeT § IR i ?
i) AgCl, Agl (i) LiCl, KCl
(b) AX, TR % 1t i nfvaer snfafaal 6t wnfa wife /@ s €
() 4 TEY I AR YA Theh H ad
(i) 2 TEY I 3R 2 THs JH|
3T W A siifae e
(c)  Be, 319 1 e Tl BT &1 ST Hareh fHGIq o SR T Sh! TS HIT |

28. (a) Derive the units of rate constants K for the first and second order reaction. 6
b) Define molar conductivity. How molar conductivity varies with concentration ?

c)  Define solubility product (Ksp) and solubility equilibrium.
a) T ife AR fgda wife w1 stfafshanedi & foau <X feerish K &t Soheal ol ged hite |

b) HIGR STeTehdl sl TR HIFTT | Figar o T Hier =rerehal # fohd YR afad 2 & ?
c) o 3 (K,,) R foreteren = 1 afuifud Hifs

29. (a) [Fe(H,0)(]*" complex is paramagnetic whereas [Fe(CN)/]*~ is diamagnetic. Explain 6
on the basis of crystal field theory.

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

(c)  What is linkage isomerism ? Give one example.
[Atomic number : Fe=26, Co=27]

(@) [Fe(H,0) ]2+ HFa ST Bl & Saifsh [Fe(CN) |4~ Hpar Hiagwehia | forea &
g o STUR W 3HH!T R ST |

(b)  [Co(en), (H,O) CNJ2+ &1 TR H.CH. T, ITTEHSIH G 3R Hlece Hi Ao
ey fafan

(c) dU TEEEEd F1 Bt § 7 SHRI Teh IQT8L0T TS |
[ICHIY] SRHIh : Fe =26, Co=27]

g
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30. Predict the major product of the following reactions :

NH,
(i) (1) HySO,4
(2) Heat
@)
Il
N H,0
O+ 2NH3 T
(iif) c’
Il
@)
OH
(v) (KSO3),NO
e
H,O

NaNO,/HCl
(i) CH,CH,NH, —— o/

CH,

|
(iv) QC=O+H2N NH; —>

(vi) - CHaCH,MgBr + (CH;),C = O —4%0
2

ettt atfufsmansii ¥ e Sl 1 S HR -

NH,
(@) (1) HpSO4
(2) ™

O

I

N\ H,0

O+2NH; ——>

(i) c’ A

I

O

OH
(v) (KSO3),NO
H,0

62/0SS/2-313-A]

NaNO,/HCl
(i) CHyCH,NH, —— 2/

I
(iv) QC=O+HZN NH, —>

-00o0-

(Vi)  CH3CH,MgBr + (CH3),C = O ;hg
2
ELAE
8 &



