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This Question Paper Booklet contains 30 questions and 11 Printed pages.
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General Instructions:

1.
2

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.

Write your Question Paper Code No. 54/ ASS /4-A on the Answer-Book.

(@)  TheQuestion 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.

s g

Tiedt WeH-TA F Ted R W A AwHE A9y o |

FOA TF-TF FI S 6 TH-TF F F TS a9 GA 1 o1 € GeA & T 9o g8 F wad S o

T 39 9 @ S ff 9 o v wiw v H ¥

ST § veam-fae @ svan fAfde wm  sifafem w6 off aqwais foes w wdhenef i1 s

FE S |

A - W we3-73 &1 e gem 54/ ASS /4-A fad |

(%) WeI-93 Fae fedt/ =iis 4 81 fr off, af oy = o 49 & 7 ot o o A s T §
SR, JuTel, FYHR, Hepa R foad |
Fua1 IR-Yiaaw § fu 7o atem § fad & oma frg amo & s foma @ €

(@) afe =g &6 wd s % sifafiaa fFedt o wor & s fomg € & w7 = 99m § & gt
Ffeit/ et it fer Fae sy @ |
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CHEMISTRY
|EA fag=

(313)
Time : 3 Hours | [ Maximum Marks : 80
9T : 3 90 ] [ JoTi : 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 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.

Pdor: (i) wft ¥ % SW ST
(i) WU U % TEA S9F oiF fod T ¥
(iii) W HEA1 910 TF F ¥IF ¥ H =R faFew - (A), (B), (C) 941 (D) &, 5=
T UF G99 IUgF &1 9 foemedi # | wE IW g aun oo I-giEE ° v
T & 9mA I ford | sg-Tasedt weAl & fo stfafem w9 =@ fean s
(iv) g smavas @, @ & Tae H FE |

1. The de-Broglie wavelength of a tennis ball of mass 60 g moving with a velocity of 1
10 ms 1! is approximately.

60 g oM ®I TF H 1T 10 ms~ 1 1 G | femm 1 9T -0 TS A
%

(A) 1073 m (B) 10730 m (C) 1073 m (D) 10-® m

2. Which of the following set is not possible ? 1
frefafes § | FF-91 92 998 78 27
(A) n=2,1=0, m=-1 (B) n=3,1=0, m;=0
(©) n=3,I=1, m=-1 (D) n=2,1=1, m=0
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3.  The compressibility factor (Z) for an ideal gas is : 1

T e 19 F fag dirgga e (2) ®
(A) 1.0 (B) 1.5 (C) 2.0 (D) =

4.  Peptisation is a process of : 1
(A) purification of colloids
(B) movement of colloidal particles in the electrical field
(C) precipitation of colloidal particles
(D) dispersion of freshly formed precipitate into colloidal sol.
ﬁ'@}'ﬁﬁﬂ"ﬂ TshH % .
(A) Sl % Yewo w1
(B) hretiget il % o & H few 2 1
(C) HrATESt FUI & AGETO &
(D) TN 94 TI4T S IRETU FF Feee G § age &

5.  Enthalpy of formation of CO, is equal to : 1
(A) zero
(B) the enthalpy of combustion of gaseous carbon

(C) the enthalpy of combustion of carbon (graphite)
(D) the sum of enthalpies of formation of CO and O,.
CO, #T FvaT Tt 2t ¥ :

(A) A

(B) THa F1ad &l qe TRIeHl & S

(C) FTea (UFE2) i Ted TIeH F TR

(D) CO &R O, ® Hya T F I & e
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6.  The bond enthalpy of O—H bond is 464.5 k] mol~! when a mole of water is formed, 1
then :

(A) 464.5 K] of energy is released (B) 464.5 k] of energy is absorbed
(C) 929.0 K] of energy is released (D) 929.0 k] of energy is absorbed
O-H &Y #3718y TITdt 464.5 k] mol ~1 €, 919 U Tied 91 a1 &, ol :
(A) 4645 k] S feperdt & (B) 4645 k] St sTawitya gt €
(C) 929.0 k] o1t feheret & (D) 929.0 k] St srarenfad &t &

78 Photochemical combination of H, and Cl, to form HCI when carried out over water is i 4
a reaction of :

(A) first order (B) zero order (C) second order (D) 1.5 order
T R H, 3R Cl, % Ve Tt Hhed § HCL % o # sifuforan =t #if €
(A) weH HIf (B) I Hife (€ fadm =ife (D) 15 =ife
8.  Consider the following equilibrium : 1

H,CO3(aq) + CN “(aq) === HCOj3 (aq) + HCN(aq)
The set that characterizes the conjugate acid - base pair is :
(A) (H,CO,, HCO3) and (HCN, CN™)

(B) (CN-, HCN) and (HCOj3, H,CO;)

(C) (H,CO,;, HCN) and (CN~, HCN)

(D) (HCO3,CN~) and (H,CO; HCN)

frfafas am w fa=m Fif

H,CO3(aq) + CN “(aq) == HCOj3(aq) + HCN(aq)
HrHT 3-8 T sifiereifor w6 aen 92 ¥

(A) (H,CO;, HCO3) ¥R (HCN, CN™)

(B) (CN—, HCN) 3R (HCO3, H,CO3)

(C) (H,CO, HCN) 3R (CN-, HCN)

(D) (HCO3,CN™) 3R (H,CO; HCN)

IIMIHIIﬁllllil!Iﬂlﬂﬂll]lIHIII1I|HIIIII!|I|!IIHHHUIIIIWIIII [ Contd...
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9. A sodium salt of unknown anion when treated with CaCl, gives white precipitate only
on boiling. The anion is :

ferelt st RUTER & Wifeaw T@Em F W CaCl, F W ST oA @ € @1 9w ke
JATE W E ¥ SEEY A1 ¢ | R R

(A) 503~ (B) NO3 (€)' HCO3 (D) HSO;

10. Which of the following alkaline earth metal sulphate is least soluble in water ?
frefafea s ga1 o1g % 9ohel § ¥ SH-91 9H § = faea €2

(A) BaSO, (B) SrSO, (©) MgsO, (D) BeSO,

11. Name the series of lines observed in the emission spectrum of hydrogen in which the
minimum value of n,=4. Calculate the wavelength of the second line of this series.

[ Ry=109677 cm~1]

BESIOM & ICHS HEZH HI A A B 4O F AH A T n, F T AH=4 T
39 9ot w1 g A F ainesd Rehfed HISC | [ Ry =109677 cm 1 |

12. Define surface tension. What is its cause ?

T qE 1 a3 w2

13. On heating copper turnings with conc. H,SO, a colourless gas with pungent odour is
evolved which decolourises KMnO, solution. Identify the gas and write its reaction

with KMnO, solution.

FIR e F1 Wix H,S0, F Te T T W TH CER S e Ty el i et & S
KMnO, faerm =1 Tl &2 3t &1 1 =1 vg=m #1fSw &it 39t KMnO, % e sifufsan
fafaT |
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14.

15.

16.

17.

18.

19
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When a coordination compound CoCl;.6NHj; is mixed with AgNO; solution, 3 moles
of AgCl are precipitated per mole of the compound. Write (i) structural formula of the

complex and (ii) IUPAC name of the complex.

W9 UF IEeHdE AT CoCly 6NH, i AgNOBﬁw%mﬁmw%aaﬂﬁm
F o Hre W AgCl % 3 Hie sty 2 €, fafe (i) 9@ &1 doTes 99 3R
(i) HFa F1 AR ACH. THI

What is ‘inert pair effect’ ? What is the consequence of ‘inert pair effect’ on the oxidation
states of Tl and Pb ?

‘fafsra g gu@’ s 8?7 T1 SR Pb 1 sttt staeensti ® ‘Fafera gy’ = w4
aftoms g & ?

How will you carry out the following conversions ?
(i)  Benzene to 3-chloronitrobenzene

(i) Methanal to propan-1-ol

a1 Frefafes wamro 8 5872

(i) S W 3-FARAES ST
(i) HITA F WUA-1-3AA

How will you prepare methyl propyl ether using Williamson synthesis ? Write
LU.P.A.C. name of the ether.

31 faferaam gyeru gr Afoe Wive Sor e wor s a2 39 3o 1 S L H. T
fafea)

Write one advantage and one disadvantage of synthetic detergents.

HiYeTe STTHTSE] 1 U @Y 3R s iy fafew)

What type of po]ymensatlon involves substances containing two functional groups
and does not require initiators to catalyze the polymerisation. Give example of such a
polymer and write its monomers. Does the process involve elimination of small

molecules ?

0 ¥R & Sgesa 9 F9 ¥ %1 9 AfveaEEg g 9 werd wimfad 39 € oK agawa &
ISR % foru Sumds 1 STavasdl el Bl 2 T9 WER F ageid & UF Sev qifey 3R
IHF THo® I | 71 39 WA | TRt B2 o7 w femres g ¥ 2



20. How many moles of water are formed when 4.5 moles of hydrogen are burnt in 4
3.3 moles of oxygen in a closed vessel ? Which is the limiting reagent in the reaction ?

What would be present in the vessel after the reaction ?

it ¥ e Hia T W TS e U § 3.3 Hie SATeH § BEEIeH & 4.5 Hidt &1 ged [
I E? Tm eifufEma | diEm v S £ 2 sfufea & e v § n Sufed g 2

21. (a) Why do osmotic pressure method widely used to determine the molar masses of 4
macromolecules such as proteins ?

(b) What mass of a protein be dissolved in 100 g of water at 298 K so as to produce
osmotic pressure of 2.60x10~3 atm ?

[ Molar mass of protein = 61000 g mol~, R=0.082 L atm K~ mol~! ]

(a) TRTEO g =9 fafi &7y WEE S geavs % HieR FEHE 1 H | S9E w9
T i fr s € 2

(b) 298 KR fwslt Wea =1 fora §e9mM 100 g 57& H sien ¢, a1fer foema =1 e 3@
2.60x10~3 atm & ST ?

[ 91EH %1 HieR §=9[E = 61000 g mol~ !, R=0.082 L atm K~1 mol~1 ]

22. (a) What will happen to the internal energy of the system if : +
(i) work is done on the system,
(i) heat is given by the system ?
(b) For the following reaction at 298 K :
C,H,(g) +30,(g) — 2CO,(g) +2H,0(!) ; AH= —1411.3 k] mol !
Calculate the value of AU at 298 K.

[ R=8314 JK~1 mol~1]
(a) Tt frama =it stiafes St o1 9o @ afg
() T w = fEmn
() frm g e S T2
(b) 298 K R F=fafaa stfufsran % form .
C,H,(g) +30,(g) = 2C0,(g) +2H,0(l) ; AH= —1411.3 kJ mol ~!
298 K W AU &1 A Yitehferd it | [ R=8.314 JK~1 mol 1]
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23.  (a)

(a)

(b)

24. (a)

25. (a)

(©
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For the following reaction
CoHy(g) +1x(8) = GHyl(g)
the rate equation is :

3
rate = k [C;H,(®)] (g)) 2

What is the rate of reaction with respect to each reactant ?
A first order reaction takes 30 minutes for 50% completion. Calculate the time

required for 90% completion.

= & 78 sl

CoHy(g) +1r(g) = CHyl(g)

== k (CH) ()] 2

Yo AT & Hed § Afafma w1 Fife 7 §2

T wYq Fife H1 AfufEa 50% qoi 2 F ferg 30 e ot #1138 sfufsean =190% o1
BH H o 9T THY 1 Geherd it |

Describe the preparation of potassium permanganate from pyrolusite ore (MnO,).
Write chemical equations involved.

What is lanthanoid contraction ?
TERIGEEE ST (MnO,) & Treferm iz & faxe =1 fafy =1 oo Fifsg | Fog
TEEfE gHER fafEn |

Write LU.P.A.C. name of the following compound :

NH,
Br Br

Br

What is meant by diazotisation ? Write the structure of main product for the
following reactions.

NH,

= NaNO, +HCI i NH2 NaNo,+HOL
273278 K 273-278K

CHy NO,

Exemplify Hofmann Bromamide Reaction.

4



(a) TreAfafaa JifE =1 WAL, 7™ fafax
NH,

Br Br

Br
(b) RS Fn R ? Fefatas sfufEast & 9o sar #t 9w fafae

NH,

NaNO,+HCl & NH; NaNo, +Hal
273-278K ' ST

CHj NO,

(c) wEHEHR-wmTTEE AfulEa 1 3eew wfed wga S|

26. (a) Identify the groups with —I and +1I effects from the following species : +

(b) Explain why the C—Cl bond length in chlorobenzene is shorter than in
chloroethane.

(a) Tr=fafes wieis § | -1 3R +199@ 9 99 ve=fu
—NO,, —-C,H;, —CH; 3R (CH,); C-
(b) =T Sifey fof i FARTaIT § C— Cl ey daE Faree ¥ 91 et ¢ |

27. State the postulates of Valence Shell Electron Pair Repulsion (VSEPR) theory. What is 6
the order of repulsive forces between different type of electron pairs ? What is the
expected geometry of molecules of AX,, AX5 and AX, type ? Give one example of

each.

TR Y geEE g gfaewdur (VSEPR) fagia ®1 sfumond sagw) fafis wer &
TR I % S HAeR o1 e 1 2 AX,, AX; IR AX THR F s Ff et
wfafa = 87 9% YER $1 TH-Us Iqevl G|

RN ME T ¢ conta.
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28. What is molar conductivity ? How is it related to conductivity ? Explain variation of 6
molar conductivity with concentration with the help of a graph. What is meant by

molar conductivity at infinite dilution ?

HeR FTeTehdl 391 € ? 9% {9 TR =eishal § Fatud €2 Hier Sreshal | |igar 8§ 9fiiadd &
ARG T TEAl § SAREA HIGY | T TR0 W HeR Aol § F At § 2

29. (a) Account for the following : 7 6
(i) Oxygenis a gas while sulphur is a solid.
(i) Mn,O, is acidic whereas MnO is basic.

(i) In the manufacture of H,SO, by contact process, SO, is absorbed in conc.
H,SO, and not in water.

(iv) CIF5 is known but FCl; is not.

(b) Draw structures of following compounds.
(i) XeF, (i) XeOF,
(a) fr=fafas % wro dfeg
() oM i § Safs gow 39 T
(i) Mn,O, 33 ¥ af® MnO &1 ¥
(i) R FHF G H,S0, F i # S0, |ig H,50, # =eft St &, 5 # 74 |
(iv) CIF, 91 § W= FCl, & |
(b) Tr=fafas St #t g s=ET

(i) XeF, (i) XeOF,
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30. (a)

()

(b)

Write the names and structures of A, B, C and D in the following reactions :

g M, , 1.C0; o LNH
3°T “Ether 2.H3o+'J' 2. A

»C
SOCl,
D
Give simple chemical test to distinguish between :
(i)  Benzoic acid and phenol

(i) Propanal and propanone

feAferfaa st & A, B, C 3iR D % 9 3iR | fafan

g ME, , 1CO; o LNH;
R IR A
lsocl2
D

frfafaa % o 98 F * o s vamaf giem fafe
(i) SiIEE T AR HATA
(i) WOE 3R WA

-00o0-
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