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2.

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.

fder: () |t T o W T
(i) I Tk WA Ik 3k I M T
(i) T HE 1 9 10 § Y& T H IR fasweq - (A), (B), (C) T (D) T, 94 & w& o
S ¥ | AR fashedl H | WE W A q97 19 StR-qfdeh | U9 SE@ % 9 Sw ford |
sgfamed! gl < ford stfaRea ww =@l fean s |
(iv) Afc Teaeash 2, T AN Taa 1 JAr &1 |

1.  The total number of electrons which can be accommodated in all orbitals having principal 1
quantum number 2 and azimuthul quantum number 1 is :
(A) 2 (B) 4 ©) o (D) 8
Ifs Y& ey A 2 T TS=Ye Faied W& 1 ¥ 1 Tt el § foha sl i S Tehd € 2
(A) 2 (B) 4 ©) o (D) 8

2. 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 fafewwor ot aimeed grft
(A) 2193 m (B) 2223 m (C) 2163 m (D) 2253 m

3. The colloidal solutions are purified by : 1
(A) Peptisation (B) Coagulation (C) Dialysis (D) Emulsification
Iese! Tt =1 wie T fafugra o smr g 2
(A) USSR (B) e (C) 3T (D) rFHIHIT
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4. 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 I T4 ST & :
(A)  oTeel | HHieR (B) dTifadh H HHIR
(C) EdTEgH U (D) Tra feertien
5. AlClisa: 1
(A) Lewis acid (B) Lewis base (C) Bronsted acid (D) Bronsted base
AICL ©
(A) T I (B) 39 & (C) WS (D) dieE &
6. In a hydrogen - oxygen fuel cell, combustion of hydrogen occurs to : 1

(A) produce high purity water

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

(D) remove adsorbed oxygen from electrode surface

SIS~ SRS 38 e B, TegoH o1 ged fohd foarg S 2
(A) I YAl 1 A I FH & g

(B) I ToiIEl o o9 favamR 3= i & fag

(C) I 39 & & fog

(D) Toiagre | ARG SHaisH geM & fau

7.  Which one of the following has S-O-S bond ? 1
(A) HpS,04 - (B) Hy50, (©)  Hy50, (D) Hy5,05
frefafad # 9 fred S-0-5 etey Bar € 2
(A)  Hy504 (B)  Hy5,07 (©)  Hy50, (D) Hy5,05

8.  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) CaCO, (C) Ca(OH), (D) CaSO,

AR (A) B TH HA TR Teh SIS A1 R, 59 59 SRS 1 S o a1l fafyra sea € o ainat
T & TIT TRt B 1 AT (A) T

(A) Cay(PO,), (B) CaCO, (C) Ca(OH), (D) CaSO,
1
9.  The correct IUPAC name of CH;C—-OCOCHj is : 1
(A) Methyl ethanoate (B) Aceto ethanoate
(C) Ethanoic anhydride (D) Ethanoyl ethanoate
T
CH,C — OCOCH; &1 3TE. 4. f.TH. % $TI0R ¥el 99 ¢ :
() Hferer wimTTE (B) TEE T
(C) THRT TRESES (D) THrise TaHiTe
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PBr, ale. KOH iH,SO, 1

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

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

H,O, T/
Sude Afuferen sgFE 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 2
at which molar volume is measured ?

Hiol 3TEa 9 911 3IfY™ & 2 I8 S 9 fhe Yo Heifid a1 € 2 T J1eh 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. 2
Calculate the percentage of copper and chlorine in it.

4 g IR FAES H 1.890 g I T 2,110 g FARA © a1 3HH R 3R FAA i gfewra A6
qfterferd SifST |

13. State Heisenberg uncertainty principle. Write its mathematical expression. 2

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

14. What is difference between diffusion and effusion ?

forgeor SiX freewor § R ST a2 ?

15. State the first law of thermodynamics. What is its limitation ? 2

SENTdeR! o T2 790 1 Sooi@ HITST | 39 94 &) EiF =1 82

16. By the electrolysis of H,SO, (50% W /W) followed by distillation compound (A) is obtained. 2
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,.

TTEEA % |1 TerIfe e (50% W/ W) 1 faea sTaeed s W itk (A) urd & 81 AifiTes
(A) &RF Aem H MnClL, § Sifafshan sten s &1 &1 3k (B) I 81 (A) iR (B) &1 9g=g
3R (A) 1 MnCl, % |1 sfufsran =it Tamte e o fafey |
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17. How will you carry out the following conversions ? 2
(@) Chlorobenzene to Toluene
(b) Decanol to Decanal

aq Frfafaa aiadHl =1 ford YR ge= i ?
(a) FARISI T g
(b) SHATA H SHHA H

18. How do thermoplastic differ from thermosetting polymers ? 2
oifeenfiee, qaiafen sgeml ¥ fha yar fu= da €2

19. 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-TESIFRISAEH 3T IR 3-TESlFITUCAISHh 3T o HoTd | o aTel agaish ol A fafaw |
S Aol Sgeteh sl HTEAT i EifST

20. (a) The observed and calculated molar mass of KCl is 38.75 ¢ mol ~! and 75.5 g per mole 4
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 IR ufishford Hier SoomM hEsn: 38.75 g Ui Hia iR 755 g Ui Hid T
A& HReh GRehield i |

(b) 7.2g e I 100 g T H ferd A W GTST S HT SRR TEHA 0.00715 T TRTed A
HieR §HAM URehieTd ohifsig |

21. Calculate the enthalpy change in the reaction. 4
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 TR < g 3ffHfham.
ANH,(g) +30,(g) — 2N(g) +6H,0() 1 Tdedt qRad aierfad ST NH,(g) 3R H,O()
H Gued T HEM: —46.0 k] mol—! 3fR—286.0 k] mol~! §1 fHE q +I HFE H9aA
T Al 3o it |
4
22. (a) What is Polyprotic acid ? Give two examples.
(b) Calculate the pH of 1x10~3 M aqueous solution of NaOH.
(a) SIgUITeoh 3TRA I Il € 7 & SQTel Qi |
(b) 1x10~3 M NaOH % Seftar faeem &t pH qfRerfaa sifsa
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23.

24.

25.

26.

62/08SS/2-313-A |

Explain the following :

(i)

(i
(i)
(iv)

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=fafaa =t =aren S .

(@)

(ii
(i)
(iv)

~"

Tafa Sfferm 1 B° A Sifyehad UM ©§, UM 9 SHen! SIfufshan SiuRuEn difeam,
S5 T9g © He HH FOMHS EO Bl §, i gl H A Yo Bidl ¢ |

whiferay, F=iferEy & gum Tored gwiar €

Zr (TTETY] I 40) 3R Hf (UXETY] SHHI 72) T TLETY] SATHR T Teh GHH &l ¢ |
Tohid | HhHOT Tedl IR ST i Bd & |

Complete the following reactions :

(i)
(i
(i)
(iv)

ALO; +2NaOH -

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

foreferfiaa sfufswael @ o HIRTT ;

i)
ii
i)

—_~ ==
s ~—

iv)

AL, +2NaOH —

O, "} 2FeSO ,+H,50, —
K2Cr207 + sto 4, +350, -
6XeF, +12H,0 —

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

(a)
(b)

Kolbe’s reaction
Hofmann’s Bromamide reaction

Foretferfian sfufraTsli 1 ST 37 §U ST H -

(a)
(b)

(b)

e rfuafsran
BRAE sEEEs 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 =1 ST et & ANE w9 § Hafted Sifau ;

® ® @
RCH,, R,CH, R5C
3T W 1 stifeac S
39 wefhes, fgdierer iR gotaes Teshieiell § fhd TR fadg i ?
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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) TeuwTC 7w | o = ifre wewdeT § IR i ?
i) AgCl, Agl (i) LiCl, KCl
(b) AX, R % Tsii i Tfvaer snfafaal 6t unfa wife @ s €
() 4 e R Y Theh IH a4
(i) 2 TEY I 3R 2 THs JH|
I I A Sifered e |
()  Be, 319 1 3Af&cal T2l 211 &1 ST Hareh fHGIq o SR T SHh! A 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) WM wife 3R fgdfta wife =t sifufsrensti & faw <t feerieh K Y gahigall ol o= shifsie |

b) HIGR STeTehdl sl RMIMYG HIFTT | Figdl o T Her =rerehal § fohd YR afed 2 € ?
c) o 3 (K,,) R foreteren =t 1 aftufud Hifs

29. (a) [Fe(H,0)(J*" 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+ HWFa ST Bl § Saifsh [Fe(CN) |4~ Hpal Fiagwehia | forea &
I & 3MYR W 3Heh! SARSAT HifT |

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

(c) dU TEEEEd F1 Bt § 7 SHRI Teh IQT8L0T TS |
[TCHIY] SRHIh : Fe =26, Co=27]
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30. Predict the major product of the following reactions : 6

NH,
(i (1) HySO4
(2) Heat
O
I
BN H,O
O+2NH; T>
(i) c”
I
O
OH
) (KSO3),NO
_>

H,0

NaNO,/HCl

(i) CH,CH,NH,

CH,

|
(iv) QC=O+H2N NH, —>

(vi) - CHaCH,MgBr + (CH;),C = O —40
2

frfafea sifufsraneti § & SAR) *t arffaa ST :

NH,
0 (1) H,S0,
(2) ™
o)
I
RN H,O
O+2NH; ——>
(iif) c A
I
o)
OH
(KSO3),NO

H,0

62/08SS/2-313-A |

Unnati Educations

NaNO,/HCI
(i) CH,CH,NH, — N0/

|
(iv) QC=O+H2N NH, —>

ether

(Vl) CH3CH2MgBI' + (CH3 )2C =0
H,0

-00o0-
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This Question Paper consists of 30 questions and 8 printed pages.
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2.

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-B 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.

fder: () |t T o W T
(i) THH U WA Ik 3k I M T
(i) T HE 1 9 10 § Y& T H IR fasweq - (A), (B), (C) T (D) T, 94 & w& wo
ST & | IR fashedl B 9 TR W gH 990 39 SW-geht § Y9 & % 9Hd ST A |
sgfahed! gl < ford stfafea wwe =&l fean s |
(iv) &S Teeass 2, @ AN Taa 1 JAr & |

PBI'3 X alc. KOH Y IH2SO4

1. C,H;OH 11,0, Heat 1
In the above reaction sequence, Z is :
CH,-OH
(A) CH,=CH, (B) (lez _OoH

C,H.OH PBry | Temielet KOH Y iH,S0,

H,O, T/
Sudea stfuferan eTgRA A, Z ® -
CH,-OH
(A) CH,=CH, (B) Cle _oH

(©) CH;-CH,-O-CH,-CH, (D) CH,-CH,—OH
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@)
I
2. The correct IUPAC name of CH;C—-OCOCHj is : 1

(A) Methyl ethanoate (B) Aceto ethanoate
(C) Ethanoic anhydride (D) Ethanoyl ethanoate
i
CH;C —OCOCH; 1 318.9, .U HI. & STTER ¥&l 74 © :
(A) Hfd TATTe (B) T TIATE
(C) THRT TRESES (D) THrise TaHiTe
3.  Compound (A) on heating gives an oxide. This oxide is used for white washing when mixed 1
with water (A) is :
(A) Ca,(PO,), (B) CaCO, (C) Ca(OH), (D) CaSO,

AT (A) 1 TH HH TR Th STHIAES A1 R, 59 59 SRS 1 wc o a1l fafyra sea € o ainat
T & TIT TRt B 1 AT (A) T

(A)  Cay(POy), (B) CaCOj, (C) Ca(OH), (D) CaSO,
4.  Which of the following hydrides is most acidic ? 1
(A) H,Te (B) H,Se (©) H)O (D) H,S
frfafad TeeEe § ¥ =F a1 Afimaq o=l € ?
(A) H,Te (B) H,Se (C©) H),O (D) H,S
5. In a hydrogen - oxygen fuel cell, combustion of hydrogen occurs to : 1

(A) produce high purity water

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

(D) remove adsorbed oxygen from electrode surface

SIS - 31T S8 Ut H, BIEeoH o1 Te fhd oy & € 2
(A) A YAl H A 39 i & g

B) T RISl & dg favaR Se= i & forg

) HEHT I L o AT

D) ToRie U AfEifya st gem & forg

6.  The Conjugate Base of NH; is : 1
(A) NHj (B) NH2- (C) NH, (D) N3-
NH, &1 €7 &R % :
(A) NHj (B) NH2- (C) NH, (D) NB3-

Eyy
62/0SS/2-313-B | 5% | Contd..

Unnati Educations
9899436384, 9654279279



7. 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 T 371G BT ¢ :
(A)  oTeel | HHieR (B) dTfadh H HHIR
(C) Edrg ures (D) T feertism
8.  Which of the following liquid will exhibit highest vapour pressure ? 1
(A)  CH;O0H() (B) NH;() (©) HE(Q) (D) H00)
frefefad gaf # @ forg o it area < safurhan g 2
(A)  CH5O0H() (B)  NH;() (©) HEQ) (D) H00)
9.  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 31gfa el fora-raenta fafewor ot aineed gnft -
(A) 2193 m (B) 2223 m (C) 2163 m (D) 2253 m
10. How many quantum numbers are required to define the electron in atom ? 1
(A) Two (B) Three (€) One (D) Four
] § goige il aRwifod s & foru foran saien demeli ot seavashdr Bt § 2
(A) @ (B) i © Tk (D) ™R

11. 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-TESIFAI=HATSH T o God ¥ I+ dTel agereh hl 914 fafan |
S ATl agateh i Ga off

12. How is Buna-N obtained ? Give its two uses. 2

AN ! fhE TR U fohan St €7 38k & 3w i

13. How will you carry out the following conversions ? 2
(a) Chlorobenzene to Toluene
(b) Decanol to Decanal

31 frefafad afted=l sl fre R 9= {1 ?
(a) FARISISIHA Bl Zefed |

(b) SeHISAA FI SHAA H
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14. By the electrolysis of H,SO, (50% W/W) followed by distillation compound (A) is obtained. 2
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,.

TEEA % |1 TeRIfe e (50% W/ W) 1 faea sTaeed s W ik (A) urd & 81 s
(A) & Trem H MnCl, 9 Afafshan ten X 31 o1 ATk (B) ST §1 (A) 1R (B) &I Tg=1g
3R (A) H MnCl, % T AR 1 TaRfTeh T «of fafau |

15. State Heisenberg uncertainty principle. Write its mathematical expression. 2

BESe Af=aar fagid &l T Fifsu | 39t M 29 fafeu |

16. Define enthalpy of solution. Give one example. 2

facram =t Tt 1 afitfag wifST | T SerR Sifsa |

17. What is Dalton’s law of partial pressure ? Explain why Dalton’s law is not applicable to a 2
system of ammonia and hydrogen chloride gas.

Tlee o1 Aif91eh e f99 o1 €2 T i foh Stee o1 o omfifan oIk e sarEs |
% T & fou < @y =12 S § 2

18. How many moles of methane are required to produce 22.0 g CO,(g) after combustion of 2
methane ?

e T8 9 22.0 g CO,(g) M % foIT fehe Hier e &l STarearehar Bid @ 2

19. 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 © 911 ATIY § 7 98 o 9 Tohd TohR Heifed i1 8 2 fohe ek 19 33X <@ o Hiel

ST i I S & 2
20. (a) Arrange the following in order of their increasing stability : 4
® ® ®
RCH,, R,CH, R3C

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

(a) Tr=Afafed w37 wnfaa & RE w1 § et S :

® ®@ @
RCH,, R,CH, R;C

3 SR T S ST
(b) 39 rerfen, fadiaes @R gt Uehmlcl | fhd YR faug i ?
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21. Illustrate the following reactions giving a chemical equation for each : 4
(a) Kolbe's reaction
(b) Hofmann's Bromamide reaction

frefafiaa sfufsraneti =61 3T <4 gC = Hifau
(a) hicdl stfufRan
(b) A SAMES Tfufha

22. Complete the following reactions : 4
i) ALO;+2NaOH —
(i) Oz+2FeSO,+H,S0, —
(i) K,Cr,O,+H,S0,+350, =
(iv) 6XeF,+12H,0 —
Freferfian sifafmast 1 ol T ;
iy Al,O;+2NaOH —
i) Oz+2FeSO,+H,50, —
iii)  K,Cr,O,+H,S50,+35S0, —
iv) 6XeF,+12H,0 —

~"

(=

AN AN NN

23. (a) What is Polyprotic acid ? Give two examples. 4
(b) Calculate the pH of 1x10~3 M aqueous solution of NaOH.
(a) SgYIfceh STFA 91 BIa1 § 7 S SQTel T |
(b) 1x10~3 M NaOH & Scita foera o1 pH afterferd sifswl

24. Calculate the enthalpy change in the reaction. 4
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 d19 W & 8 Saffsha.
ANH,(g) +30,(g) — 2N,(g) + 6H,0O(l) 1 Taedt Iier gienfad ®ifg 1 NH,(g) 3R H,0())
H Gued T HEM: —46.0 k] mol~! 3fR—286.0 k] mol~! ¥ fHEl q +I HFEH H9aA
T 1 oft Ieerd HifSTT |

25. Explain the following : 4

(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.

(

1v§ Transition elements are generally paramagnetic in nature.

fFfafad ot Sre i :

() Tufy Sferm @1 Eo WM ifushad RS €, U W SRt stfufshan SR difesm,
fSTe T8 H Tad %H HUMHS E° BT &, i qo § &9 Jad et 2 |

wiferam, Fr=iferEy & Gum Tored gwiar €

Zr (TTETY] I 40) SR Hf (UXETY] SHHI 72) T TLHETY] SATHR T Teh GHH &l ¢ |
Tehfd H GehHOT e TR ST 81 © |

ii

P
~"

—~
=N
=}

—_

’é\.
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26. A solution containing 34.2 g of sugar (molar mass = 342 g mol ~1) dissolved in 500 cm3 of 4
water freezes at —0.374°C. Calculate the freezing point depression constant of water.

34.2 g IR (HI T9HM = 342 g mol ~1) 1 500 cm?® 51 & faerad — 0.374°C W fedfia 2t §1
Sl ol fedien 3tama+ ferier qfahfera shifsq |

27. Predict the major product of the following reactions : 6
NH,
NaNO,/HCl
(1) () H,50, (i) CH,CH,NH, —— 2/
(2) Heat
O
I
N H0 CHj,
O+2NH; ——> |
(i) c” - (iv) C=0+H,NNH, —>
I
O
OH
KSO3),NO ,
(v) (K503), (vi) CHsCH,MgBr + (CH;),C = O —Sher
Frefafea sifufsraneti § qea 3Rl st yrgfa wifse
NH,
NaNO,/HCl
(1) (1) H,50, (i) CH,CH,NH, —— 2/
2) T
O
I
N H0 CH;,
O+2NH; ——> |
(iif) c’ A (iv) C=0+H,NNH, —>
I
O
OH
KSO3),NO ,
) OO (vi) CH3CH,MgBr + (CHz),C= O —her

Eyy
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28. (a) [Fe(H,0).J*" complex is paramagnetic whereas [Fe(CN)¢]*~ is diamagnetic. Explain 6
on the basis of crystal field theory.
(b) 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* HFel ST Bl © Selfeh [Fe(CN) |4~ Hpal Ffagerhia | foreea &=
TOST & STTUR W 3! AT I |

(b)  [Co(en), (H,O) CN]2* =l 1%L W.C.H. W, STHEHANE Ge&A 3R HieTee Hl ST
sraeeq fafEu |

(c) S THTEEEdT 1 Bt § 7 SHRT Ueh ISTER0l Efe |
[ICHIY] ShHIh : Fe =26, Co=27]

29. (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) WM Hife IR fgdta wife &t sfufsransti & foaw R feried K &1 shmeal sl a1 sifsr |
(b) HICR =Tcthdl i URWIfHd SIS | Higd & Y HioR dretshd § fohd ghR afiad arar & ?
(c) o Scae (K,) 3 feretaran wmer 1 wiRenfo <hifsi |
30. (a) Which one in the pairs is more covalent and why ? 6

@ 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) fou T g | w1 Afus TeHdSE § IR @ ?
(i) AgCl, Agl (i) LiCl, KCI
(b) AX, FHR % TUSH i enfvaeh sfufe w ynpfem i sa 379 €
(i) 4 TSy I AR YA Theh FH ad
(i) 2 TeY I 3R 2 THs JH|
3T S| A siifae el
()  Be, 3T7] % 3Af&icd & &Il B 1 SV Haveh fgid o SR T gHeA! AT A |

-00o0-
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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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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.

fder: () |t T o SW T
(i) THH T A IR 3k T M T
(i) T HE 1 9 10 § Y&& T H IR fasweq - (A), (B), (C) @ (D) T, 94 & w& wo
ST & | IR fashedl B @ TR W g 990 S9! STW-GEeht § Y¥ & % 9rid ST A |
sgfamed! gl < ford stfaRea wwa =&l fean s |
(iv) &S Teaeash 2, T AN Taa 1 Jar &1 |

1. In ahydrogen - oxygen fuel cell, combustion of hydrogen occurs to : 1
(A) produce high purity water
(B) create potential difference between two electrodes
(C) generate heat
(D) remove adsorbed oxygen from electrode surface
TR ISH- S 29 T H, gEere o 9 fory foag gt g 2
(A) = Yol Sl Seq=1 A o g

(B) < SoiagIEl o o faaR 3 % & fag

(C) I 39 & & fog

(D) ToTE & sfmifia st w2 ¥ fg

g
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PBr, 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 V4
Sudea stfuferan eTgRA A, 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, B Cl, (©) Br, D) L
I T TS HE A9 W F6 eRi © 2
(A) F, (B Cl (©) Br, D) L
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 Hl. & STIER ¥&l 74 ©
(A) Tfore TdATEE (B) THES UiHTTE
(C) THIEH TEEIES (D) THHisa ToMTTe
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) CaCOj, (C) Ca(OH), (D) CaSO,
AT (A) T TH F TR TH SIS I ¢, ST6 39 SHEE I ST o |1 T wd § @ That
T o TIT 3T=RT 2B € | AT (A) ©
(A) Cay(PO,), (B) CaCO, (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) CcHg (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 fafewwor ot aimeed grft
(A) 2193 m (B) 2223 m (C) 2163 m (D) 2253 m

g
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8. Which d-orbital does not have four lobes ? 1

(A) dx>—y? (B) dz? (©) dyz (D) dxy
HA ¥ d-hersh § IR Tferdl (lobes) &l Bt € 2
(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 W 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 T 311G &I ¢ :
(A) oTeEl 9 FHteRm (B) arEdfaeh | HHieRT
(C) Hdteadr U (D) 719 feerien
11. Classify the following as natural and synthetics polymers : 2
(i) Polyisoprene (i) Neoprene
(i) Buna-S (iv) Butyl rubber
frfafaad 1 wepfas IR Hyaifia Sgatshl | Sfihd ity :
()  OicHeTsHdH (i) =R
(iii) S-S (iv) =2 I

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-TESIFRISAEH 3T IR 3-TESlFITUCAISHh T o Ho T | o aTcl agaish ol A fafaw |
1 ITct Sgateh ol HeaT off ST

13. Define with example enthalpy of Neutralization. 2
QAT Hied ISR Tl Tt bl TR it |

14. How will you carry out the following conversions ? 2

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

a1 fefafea afeadl =1 fvg Jer = %0 ?
(a) ARSI I Zfefed |
(b) SHEATA H 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 © 9.1 ATIYE € 2 98 e U Tohd TehR Heifid Bia1 ® 2 fore Ak a1 31X <6 9 Hiel
SATFA hl HIYT ST & ?

g
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16. Chlorophyll contains 2.68% of magnesium by mass. Calculate the number of magnesium 2
atoms in 2.0 g of chlorophyll. (Atomic mass of Mg =24 amu)

AN o N FARIRA H 2.68% HHIRET Bl 2.0 g FARKIRd § HIRRE WS &l Ge&
Rerferd ST (Mg 1 TRV SHME 24 amu ©)

17. By the electrolysis of H,SO, (50% W/W) followed by distillation compound (A) is obtained. 2
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,.
W%wam—vﬂﬁmm 50% W/ W) o1 faa eTqered st W ik (A mg"m% A
(A) &0 Tem | MnCl, § SR ek sX 31 1 AfiTeh (B) I e 1 (A B) ! TgdIT
3R (A) F MnCl, % |19 SR 1 TR T off fafau |
18. (a) Name the laws which can be combined to obtain the ideal gas equation. 2
(b)  Write the ideal gas equation.
(a) HF-A § FE I GAfSa Fh STeel 9 THR0 I T Hehdl © 7
(b) 3TeE g gt fafem
19. State Heisenberg uncertainty principle. Write its mathematical expression. 2
grEsie S1fAfy=aar fagid =l T wifsu | sqa i s fafau )
20. Complete the following reactions : 4
i) ALO;+2NaOH —
(ii) Oz+2FeSO,+H,S0, —
(i) K,Cr,O,+H,S0,+350, =
(iv) 6XeF,+12H,0 —
frefafaa sfufsransti 1 qof wifsa -
i) ALO;+2NaOH —
(i) Os+2FeSO,+H,S0O, —
(i) K,Cr,O,+H,S0,+350, =
(iv) 6XeF,+12H,0 —
21. Explain the following : 4
(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 ferm w1 Eo WM ifushad RS €, U W et stfufshan SR difesm,
fSraeht g H Tad %Y FHOMHE E° Bl €, St ol | &Y Jad gt |
(i) ofiferam, S & wo ToTed guiar €|
(iii) Zr (YA SHHI 40) R Hf (TR HHIH 72) 1 GHTY] STHR T Teh UM Bl B |
(iv) Thfd B HHAU q TR STIHE 81 € |
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22. Illustrate the following reactions giving a chemical equation for each : 4
(a) Kolbe's reaction
(b) Hofmann's Bromamide reaction

frefafiaa sfufsraneti =61 3T <4 gC = Hifau
(a) hicdl stfufRan
(b) A SAMES Tfufha

23. (a) Arrange the following in order of their increasing stability : 4

® ® ®
RCH,, R,CH, R;C
Justify your answer.
(b) How will you distinguish between primary, secondary and tertiary alcohols ?

(a) TreAfafEd w37 wonfaa & RS w1 # et Hife

® ® ®
RCH,, R,CH, R;C
AT IR 1 A S|
(b) 39 WtHe, fadiad o) Jdtod Tehreral o fhg YR fadg & ?
24. Calculate the mole fraction of benzene (molar mass 78 ¢ mol ~1) and carbon tetrachloride 4
(molar mass =154 g mol~1!) in a solution containing 30% benzene by mass in carbon
tetrachloride.

SIS % S G e LRSS | 30% o H oS (Hie’ §e98H =78 g mol 1) iR e
SIHANIEE (HITR ST =154 g mol ~1) o Hidl ¥ 1 YReher HIfT |

25. What is Polyprotic acid ? Give two examples. 4

(a)

(b) Calculate the pH of 1x10~3 M aqueous solution of NaOH.
(a) gHIfceh STFA 91 BIaT § 7 S SQTeLl 1T |

(b) 1x1073 M NaOH & Sfcita foera o1 pH aftenfard sifwl

26. 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) 4
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 @9 W T TS STfHfshar.
ANH,(g) +30,(g) — 2N,(g) + 6H,0O(l) 1 Taedt IRer gienfard ®ifeg | NH,(g) 3R H,0())
H Gued TS HEM: —46.0 k] mol~! 3fR—286.0 k] mol~! ®1 fHE q +I HFH H9aA

Tt 1 oft Seerd HifeT |
27. (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 ?

@]
~

Define solubility product (Ksp) and solubility equilibrium.
v hife IR gt wife &t sAfufsransti & foaw X feerie K 1 sl sl o= sifsr |

HIo <TeTehdl sl IR SHIFTT | Higdl & 91 Ao’ Teieshdl § fhd TR IR 2idl © 2
fercramr e (K,,) 1R foretern s 1 aftuifd Hifs

Y]
~—

AN N N SN/ N
=3
~—

@)
~

g
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28. Predict the major product of the following reactions : 6

NH,
(i) (1) HZSO4
(2) Heat
O
Il
SN H,O
O+2NH; ——
(i) c”
Il
@)
OH
v) (KSO3),NO
_— >
H,O

NaNO,/HCl

(i) CH,CH,NH,

CH,

|
(iv) QC=O+H2N NH, —>

(vi) CHaCH,MgBr + (CHz),C = O —Ser
2

frafafea sifufsraneti § &1 3R] *t arffaa ST :

NH,
0 (1) H,S0,
(2) ™

O

Il

RN H,O

O+2NH; —>

(i) c” A

Il

O

OH

) (KSO5),NO

e

H,O

62/08SS/2-313-C |
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NaNO,/HCl

(i) CH,CH,NH,

|
(iv) QC=O+H2N NH, —>

(vi) CH3CH,MgBr + (CHj),C = O —S0<L,
2
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29. (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) feuww g & wiF @ eifuss gedas € it #4012
i AgCl, Agl @) LiCl, KCl
(b) AX, FHR % TUSH  enfvaes sfufe w yrpfea i sa 379 €
() 4 TSy I IR YA Theh IH qAq
(i) 2 TeY I 3R 2 THs JH|
AT IR 1 e T
(c) Be, 37U I tfeqe F& Al ¥ 1 oMfvaeh wareh fagia % SR W THR! SRS HIfT |

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

(b) Write the IUPAC 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 T Bl § Saifeh [Fe(CN) |4~ Hpal Fiagwehia | forea &
I & SMYR W U] SARSAT HifT |

(b)  [Co(en), (H,O) CNJ2+ &1 TR H.T.HY. T, STHEHASIH H& SR FHleTee i Seho
arereen fafaq)

(c) dU THEEEd F1 Bt § 7 SHRI Teh IQT8L0T TS |

[ICH1Y] ShHIh : Fe =26, Co=27]

-00o0-
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