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Time : 3 Hours] [Maximum Marks : 80
T ;3 "] [qUriE : 80
Note : (i) All questions are compulsory.
(i1)) Marks allotted are indicated against each question.
(ii1)) 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.
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1  Out of X-ray, visible spectrum, ultraviolet and radiowaves, the largest 1

frequency is of :

(A) X-ray (B) Visible spectrum

(C) Ultraviolet (D) Radiowaves

X-fptor, g9a Wz, ST oY WA ¥ § fhued gt qew 91 g ¥ 7
(A) X-fomzo (B) 399 WaH

(C) el (D) fsama

2 Ifthe velocity of a ball of 0.01 kg is 100 ms~!, then its de-Broglie wavelength 1

will be -
(A) 6.626x10733 m (B) 6.626x10734. m
©) 6.626x1073° m (D) 6:626%10732 m

g 0.01 kg gea9™ amil g @1 o 100-ms™! ¥, dF 3@ S-siel o e -

(A) 6.626x10733 m K\QQ (B) 6.626x10734 m
& 32
©) 6.626><10‘35@~ (D) 6.626x10°“ m
QR
&Q
S
3 The value of gas‘constant per degree per mol is approximately 1
(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal

T Reies @1 7 wig foilt ufq @i & B

(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal
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4  If both the pressure and absolute temperature of 2 L of carbon dioxide are 1
doubled, the volume of CO, would become :
(A) 7L (B) 5L
(C) 4L (D) 2L
gic 2 L wEd SEeeEEs @ W S UXH A aFf el & A e feEm Sy
@ CO, 1 ST & SR

(A) 7L (B) 5L
(C) 4L (D) 2L
5  Consider the following equilibrium 1

H,CO;(aq) + CN™ (aq) = HCO; (aq) + HCN(aq)
The set that characterize the conjugate acid-base pair is :

(A) (H,CO5.HCOS) and (HCN,CN")
(B) (CN".HCN) and (HCO3. H,CO5)
(C) (H,CO,,HCN) and éCN_,HCN)

(D) (HCO3,CN @@d (H,€O04, FICN)
Pt e ga\\%w

H,CO (aq)+CN (ag) = HCO; (aq) + HCN(aq)
T STRA-—AK YA Dbl AR B ATl e 8
(A) (H,CO;. HCOS) s (HCN, CN™)

B) (CNT.HCN) sfr (HCO3. H,CO;)

(C) (H,CO,.HCN) @i (CN™, HCN)

(D) (HCO3.CN7) s (H,CO,, HCN)
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6 Photochemical combination of H, and Cl, to form HCI when carried out 1
over water is a reaction of :

(A) First order (B) Zero order
(C) Second order (D) 1.5 order

i WX H, &R Cl, % Yentet Tt a8 HCl &1 FEir e &1 38 aitafsean
B B T -

(A) wIq HifE (B) 3 @ife
(C) fadm =ife (D) 1.5 Bife
7  Out of the following which is thermal least stable carbonate? 1
(A) Na,COj (B) K,CO;4
(C) Cs,CO4 (D) Li,CO;4
frfafed wEe § B8 999 &9 9wl B © 7
(A) Na,COj (B) K,CO4
(C) Cs,CO4 (D) Li,CO4
8  Out of the following which is a amphoteric oxide? 1
(A) CaO \\Q\*\ B) N,O
(C) ZnO &5 (D) SiO,
P ¥ F @ e e 27
(A) CaO @ (B) N,O
(€) ZnO (D) SiO,
9  Which one is most basic in aqueous solution? 1
(A) CgHsNH, (B) CH;NH,
(C) (CH;)N (D) (CH;),NH
S faees § de-ar gatae @i e § 7
(A) CcHsNH, (B) CH;3NH,
(C) (CH;3)3N (D) (CH;),NH
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10 In the reaction given below : 1
Cl
+2Na + CH,Cl —dether
X" will be
CH, cl
CH,
(A) (B)
©) (D)
CH,
T & erfufear o CH;
Cl
O
+ 2Na + CHCR TP
S
\Q‘Z)-
X' B - QQ
cHS cl
CH,
(A) (B)
©) (D)
CH,
CH,
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11 Calculate the empirical formula of the mineral that has the following 2
composition :
ZnSO, = 56.14%, H,O = 43.86%
(Molecular mass : ZnSO, = 161.4, H,O = 18)
SH @S &1 ARl G IRehiad Sy e dged Fefated @
ZnSO, = 56.14%, H,0 = 43.86%
(stfberes wegw : ZnSO, = 161.4, H,O = 18)

12 What is molar volume? How it is related with density? What are the STP 2

conditions at which molar volume is measured?

A ST &7 BT & 7 I8 a9 fohd Wb Gefira 2iam ® ? Hiw ] emae
%! fp7 STP ufkRefaal ux AT Sar 3 7

13 Calculate the wavelength of Balmer line corresponding to n, = 3. 2
[Ry; = 109677 cm ]

=3 % WG IO A5 B TR B gieiad sl [Ry = 109677 cm]
S

14  On raising the tem ure surface tension of liquid decreases, why? 2

Give two factors\g%'
wwﬁ%@vwmmﬁw% =i ? &1 HROT |

15 State first law of thermodynamics. Give its mathematical expression. 2
Express the change in internal energy of a system when no heat is absorbed

by the system from the surroundings but work is done on the system.

THTIIh] BT TedT 9 d18T | 96T Mg =<ists 9 AR afe @ e sen
R F ST STt el wiar & o e W e war & aF e @y eridie
Tt ® gfiEds 3| S|
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16 What is inert pair effect? What is the consequence of inert pair effect on the 2
oxidation state of Tl and Pb?

fipa gy @/ ¥ 7 T1 8k Pb &1 stfeiieeor srarenett wX Fifea gv g o
TRe T BT § 7

17 How will you carry out the following conversions? Give chemical reactions 2
only :

(1) Phenol to 2, 4, 6-tribromophenol
(ii)) Phenylethanoic acid to 3-phenyl ethanol

3y Frrefafed SaraRer fFd YR @7 &3 ? had THES THH el S
(i) W@ d 2, 4, 6-IESEEHE
(i) TrEAUdHEs o ¥ 3-feEd Tda

18 Classify the polymers on the basis of molecular forces. 2

aTfYersh Sl & SATUR X TgAd! bl BT BT

19 Name the polymer which is formed by the polymerisation of 2
2-methyl-1, 3-butadienc§\é%e the structure of the polymer formed.

2-#&16-1,3-@131%13?%
CIlCECE | z%ﬁle\Q
@$
20 (i) The observed and calculated molar mass of KCI is 38.75 g and 75.5 g 4
per mol respectively. Calculate van't Hoff factor.

T A SgA® B A AU | T 9T 9gah

(i1)) The relative lowering of vapour pressure produced by dissolving 7.2 g of
a substance in 100 g water is 0.00715. Calculate the molar mass of the
substance.

(i) KClo& sraarfera s aftefad Hiat gea9 %asn: 38.75 g 8iX 75.5 ¢ ufq ai|
T I TH BB UGB BT |

(ii) 72¢g uard & 100 g gl # fooig &7 WX SO AN EEET 9T qE
0.00715 %1 uerd @1 WMo} g afeiad eI |
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21

22

23

Calculate the standard internal energy change for the following reaction 4
at 298K :

2 H,0, (1) = 2H,0(1) + 0, (g)
A¢H at 298K for H,0,(1)=-188.0 ki mol™" and

H,O(1)=-286.0 kJ mol ™.

(Gas constant R = 8.314 JK~! mol!)

298 K wx f=ifefaa sifufhar @1 Ome Stidiies ol IiacT @l Tiehied HINTg:
2H,0, (1) = 2H,0(1) + O, (g)

298 K @ W A¢H, H,0,(1)=-188.0 ki mol™' R

H,0(1)=-286.0 kJ mol™".
(| Retis (R)=8.314 JK~! mol™)

(i) What is meant by polyprotic acid? Give two examples of polyprotic 4
acid.
(i1)) Standard electrode potential of metals A,.B,C, D'and E are given below :

A*[A=-293V,B*/B=+0.80,C**/C=+0.79 V. D**/D=-237V

and E>*/[E=-0.74 V.

Arrange them in in(@sing order of their reducing power. Give reason.
() gt ome & vt ¥ 7 ek o % @ e dfm)
(i) =g A, B, G it B . A sowets v AR fg o ¥ o o
ST TRt TR EU B ¥ sERew BRIl R AR

A*/ASL2.03ViB*/B = +0.80,C2* /C = +0.79 V., D [D=—237 V

ot B /E=-0.74V.

Explain the following giving one suitable example of each. Give chemical 4
equation.

(i) Hofmann bromamide reaction

(i1)) Cannizaro reaction

% BT Th-Ueh Irad A8 oo U MHTARad ol ATl Sifeid | et SitHihar
fefeT |

(i) THAA SHHES Tfuihan

(i) fremr srfforan
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24

25

26

(1) An orange-coloured compound ‘A’ of chromium when heated with
sodium chloride in the presence of conc. H,SO, gives red vapours of
compound ‘B’. When red vapours of ‘B’ passed into NaOH solution
gives yellow colour solution of ‘C’. Identify ‘A’, ‘B’ and ‘C’ and
write the chemical reaction involved in change of A to B.

(i) What is meant by Lanthanoid contraction? Write its one consequence.

(i) wIfET & T Ta0 31 & dfe A’ @ s H,SO, &1 IuRafa ¥ wifsaH
FARIZS % T TH fopa1 S & O A1 9T a1t A B a9t @ | 99 AT
‘B> @ @@ arsdt & NaOH & foeae & wanfed xd ¥ of 9 1 &1 difies
‘C’ AT ®1 “A’, ‘B’ 8iR ‘C’ @ weg divie| A § B ¥ gftads tamate
attiferar fafaq|

(i) woAIEs dgpaT ¥ w1 AU § 7 9 Ueh giem fafag |

Give the reason of the following :

(i) Fluorine can not be prepared by oxidation of fluoride ions.

(i) Be and Mg do not impart colour to the Bunsen flame.

(iii)) HI is the stronger acid than HF.

(iv) TI" is more stable than TI3™.

P % T ST -

() getien o ST G 3 S & Frcf <8 P o T ¥
(ii) Be sk Mg %Wﬁﬂﬁﬁﬁﬁ'i’ﬂﬂﬁ%ﬁ%l

(iii) HI, HF i a8an e, ot e 2|

(iv) TI*, TI?S % erden, st w@mdl e &1

(a) State Saytzeff's rule with example.

(b) Which is"more reactive towards nucleophilic substitution reaction?
Haloalkenes or Haloarenes.

Give reason for your answer.

(a) Teow g &l STy aftd W S|

(b) +tYes & Wi aifafshar & wfa e eifres fhanshier &rar 7
EANTEH AT SAYLT
U ITAT BT BT QMY |

4
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27 (i)

(ii)

(iii)
(1)

(ii)

(iii)

28 (a)

(b)

(c)
(a)

(b)
(c)

For the following reaction : 6
C,H, (g)+ L, (g)— C,H,L, (2)
the rate equation is -
3
2
rate = k[C,H, (2)][1, ()]

(a) What is the order of reaction with respect to each reactant?
(b) What is the overall order of reaction?

K -E
Derive the relation log L= a | 1L _ 1 , where K and K, are
K, 2303R|T, T,

the rate constants at temperature T and T, respectively.
The half life of a substance in a first reaction is 15 minute. Calculate the
rate constant.

A &1 g3 srwioRa ¢
C,H,(g)+1,(g)— C,H,L,(g)
& fT <X qHI6OT 39 TR & -

3

= = K[C,H, (@)L, ()]
(@) UAH ATHBRD & &g H SAHHAT Dl DIl FT 8 7
(@r arfrfepar @ HTTﬁ B ERJT%?

2303 é&—— Y B Hd diorg | 5Tt K o K, qed e
2

T]Gﬂ'{Tz
qwaﬁﬁﬁ\ ﬁwéaﬁaéa@aﬂalsﬁﬂz%lﬁﬁaﬂmwﬂwﬁmﬁm|

N

Write molecular orbital electronic configuration of O, and Og_ species 6

and predict.their magnetic behaviour.

Explain the hybridisation and shape of the following :
XeF, and SF,

Draw the resonating structures of SO, and O;.

0, &fx O =St &1 enfeass wad seaze o ey oit 37
TEHT FIER Dl TGeRT HifeTg |

frfefad & Fheor oI P & i@ difoTa:

XeF, &R SF,

SO, &R 05 &l TFAIed §EAN Qifdg|
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29 (a) Nitrobenzene undergoes a series of reactions as shown below. Write the 6
structures and names of A, B, C and D in the following sequence reactions:

Sn/HCI NaNO, + HCI CuCl
CHNO, > A 33978 K B > C
CHCI, + KOHJ/A
D
(b) Give chemical test to distinguish between primary, secondary and tertiary

alcohols.

(a) “EZEWIM T s 15 U SIHihar S & ST & | FefaRaa STgeed sTrisharal
# A, B, C 3R D & €@9¢ 3ix ™ fafau:

Sn/HCI NaNO, + HCl CuCl
C.H.NO A 3978 K B > C

CHCI, + KOHJ/A

D
(b) wefies, fadie iR Jae Trbleial o g9 S & o gt gder sy

30 For the complex [Fe(en), Cl,]Cl, identify the following : 6
(Where en = ethane 1, 2 - diamine)
(i) Oxidation state and coordination number of iron
(i1)) Hybrid orbitals and s ape of complex
(iii)) Magnetic behav %@%f complex on the basis of CFT
(iv) Its geometrlca@i optical isomers
(v) IUPAC na@@of the complex.
(At. No. of @§— 26)
[Fe(en), CL,|Cl. 5% &% fou Frafafaq & weam iR
(T 9 en =TI 1, 2 - SETHN ?)
(i) SR Hl GTTFIHIUT STARAT 3R SUHEHAS HE&T
(i) HoBRa wed X dFHa ol i
(iii) CFT &% Mg WX dgd & gaHd a8k
(iv) 39 -afdE o vesia qomaa
(V) €gd & & A TH TH|
(Fe @1 qT@] %A = 26)
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CHEMISTRY

THEAH
(313)
Time : 3 Hours] [Maximum Marks : 80
T ;3 "] [qUriE : 80
Note : (i) All questions are compulsory.
(i1)) Marks allotted are indicated against each question.
(ii1)) 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.
B () W e %@% &
(i) Q{%%Wwﬂswaaﬁ&w%
S
(iii) e W& 1 € 10 9% & Yd® UeF ¥ TR fa@wed — (A), (B), (C) qam (D)
g, % 9 e 999 IugE 3l O fawedl § § @@ IO g qem otue
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1  In the reaction given below : 1

cl

+2Na + CH,Cl —dether i
X' will be

CH, cl

CH,

(A) (B)

- cl
©) (D)

CH,
T &1 g erfufean o CHy
cl
Q
+2Na + c§@m X!
\Q‘Z)-
Sn——

5°¢ -

TR cl

CH,

(A) (B)

al cl
©) (D)

CH,
CH,

65/ESS/4-313-B |
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2 Which one is most basic in aqueous solution? 1

(A) CgHsNH, (B) CH;NH,
(C) (CH;)N (D) (CHj;),NH
S faees § - gate @i el § 7
(A) CgHsNH, (B) CH;NH,
(C) (CH;3)3N (D) (CHj;),NH
3 Which one of the following is acidic oxide? 1
(A) N,O (B) NO
(C) N,O4 (D) CaO
frfafea & @ |1 oFi SieES © 7
(A) N,O (B) NO
(©) N0 (D) CaO
4  Out of the following which is thermal least stable carbonate? 1
(A) Na,COj (B) " K5CO4
(C) Cs,CO4 §® (D) Li,CO;4
ﬁw&rﬁgamﬁaﬁg;@%mmm—wm%?
(A) Na,COj QQ’” (B) K,CO4
(©) CSZCO&QQQ (D) Li,CO;
5  Decomposition of ‘HI on the surface of gold catalyst when the pressure of 1

HI is high is the example of -

(A) Zero order reaction (B) First order reaction
(C) Second order reaction (D) 2.5 order reaction
I I@ X @O IAE & g8 WX HI # ferafed wxa € A 9 uw IqmAwr ¥ -
(A) 3 ife AafchaT B (B) wuw wife etfafshar a1
(C) Tadms mife sifihar (D) 2.5 ®ife afHichar &1
65/ESS/4-313-B | 4 % [ Contd...
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6  Consider the following equilibrium 1

H,CO; (aq) + CN™ (aq) = HCO; (aq) + HCN(aq)

The set that characterize the conjugate acid-base pair is :
(A) (H,CO,.HCOJ) and (HCN,CN™)

(B) (CN™.HCN) and (HCOJ3, H,CO,

(C) (H,CO,, HCN) and (CN™, HCN)

(D) (HCO3.CN™) and (H,CO,. HCN)

frrefafaa wmg T e @i -

H,COj;(aq) + CN™ (aq) = HCO; (aq) + HCN(aq)

T S8R A Bl AT B e e 8

(A) (H,CO,.HCOS) s (HCN,CN™)

(1,

(B) (CNT.HCN) &k (HCO3,H,CO;)

(€) (H,CO,, HCN) #ik (CN™, HCN)
(

(D) (HCO;,CN™ ﬁ CO;s HCN
7  Charle's law is@esen‘[ed mathematically as : 1
@ kv,
(A) v, =kvt B) v, = .
C) v.=V |:1+£i| D) V.=V |:1+L:|
( ) t t ( ) t (4] 273
o Frem @ i w9 F 39 Wi gt S § -
kv,
(A) v, =kvt B) V,= t
C) Vv.,=V [1+£} D) V.=V [1+L}
( ) t t ( ) t 0 273
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8  If the velocity of a ball of 0.01 kg is 100 ms~!, then its de-Broglie wavelength 1

will be -
(A) 6.626x10733 m (B) 6.626x10734 m
(C) 6.626x1073° m (D) 6.626x10732 m

g 0.01 kg F=99™ Al g &1 I 100 ms~! ¥, d7 38 q-F0a o B -

(A) 6.626x10733 m (B) 6.626x10734 m
(C) 6.626x10735 m (D) 6.626x1032 m
9  The value of gas constant per degree per mol is approximately 1
(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal

T Reie &1 79 wig il ufq 9 & B ®

(A) 4 cal (B) 3.cal
(C) 2 cal (D) "1 cal
O
10 Different lines in Lyn&sﬁ\series of hydrogen spectrum lie in 1
(A) Visible spectr,@%’ (B) UV
(C) Near R &V (D) Far IR
TEEOM WA o g H fafi= @ (Re) wet W) Rug o ¥ 0
(A) 39T WHH H (B) F&@ (UV) &
(C) u ageme (IR) & (D) R a5 e (IR) @
11  State first law of thermodynamics. Give its mathematical expression. 2

Express the change in internal energy of a system when no heat is absorbed
by the system from the surroundings but work is done on the system.

THTAh! BT TedT 9 d18T | 96T M <ists 9 aRT| afg @ e sen
QT § ST STt el wiar & R e W e war ® @ e @ eraie
Tt ® uiEd 3| B
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12 What is meant by diagonal relationship? Why are L.i and Mg very close 2
in their properties?

fqeut dey & @ arfom 3?7 Li ok Mg ot et & wehaa ot &id € 7

13 How will you carry out the following conversions? Give chemical reactions 2
only :

(i) Phenol to 2, 4, 6-tribromophenol
(i1)) Phenylethanoic acid to 3-phenyl ethanol

3y Frefafad SUaXe fhd YR @70 &3 ? had TH™s THe el S
(i) T F 2, 4, 6-ZETHBETT
(ii) TrIEEuIE® o & 3-fhsa Td=e

14 What are plasticizers? Give any two examples. 2
AR T B & 7 Dls &l IEE0T STy |
15 Name the polymer which is formed by the polymerisation of 2

2-methyl-1, 3-butadiene. Give the structure of the polymer formed.
2-0fd-1,3-2TST3 % SEAHT ¥ S Aol Sgah bl W By | T I TgAD
@ G A

S
g\
16 On raising the ter&a&ture surface tension of liquid decreases, why? 2

Give two fact@\

N)
mwﬁﬁ%a&rwmwﬁw%mﬁ?ﬁwé‘ﬁql

17 How will youcarry out the following conversions? Give chemical equations 2
only :
(1) Aniline to p-nitroacetanilide
(i1)) Ethanal to 3-hydroxybutanal
oy frefafead waer ffe geR T9= S ¢ had TEEE aHH faRag:
(i) U & p-TRATH TS
(i) T A 3-eTEsiaie
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18

19

20

21

What is molar volume? How it is related with density? What are the STP 2
conditions at which molar volume is measured?

X ST T BT & ¢ I8 a9 fhe Wbk Sefig 2iam & ? Hie} ST

®! fot STP uftRefel 9x Amar @ram & 7

Find the empirical formula of an organic compound if the percentage 2
composition of carbon is 92.4% and hydrogen 7.6%.

(Atomic mass : H=1.0u, C=12.0u)

iy Tep BT~ A H BIET BT Jiaed doeT 92.4% iR eRgee &1 7.6%

qr ARt 1 qETgarl T T DIy |
(T g H=1.0u, C=12.0u)

(1) An orange-coloured compound ‘A’ of chromium when heated with 4
sodium chloride in the presence of conc. H,SO, gives red vapours of
compound ‘B’. When red vapours of ‘B’ passed into NaOH solution
gives yellow colour solution of ‘C’. Identify'‘A’,*B’ and ‘C’ and
write the chemical reaction involved in change of A to B.

(i) What is meant by Lanthanoid contraction? Write its one consequence.
() wfrem % TH T 1 F A0 AL E aE 1,80, B suReRt ¥ difs
W%wanﬁ%&@m%a‘rwwww B’ oa ¥ 1 w9 i
=B’asrmw@\\momsﬁwﬁw%am%awmww
C T ¥ AR o €T o Team BRI A @ B # i et

aﬁqﬁw 2

(ii) %ﬁ%%%waﬁw%?m@WW|

Explain the following with suitable example : 4
(i) Coupling reaction

(i1) Reimer-Tiemann reaction

Give chemical equations also.

Sfad IaTew died FHAfARad &l =men Hifvg :

(i) g et

(i) A3 sTtufeRan

REIRIECORETC TG I TR L
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22 (a) State Saytzeff's rule with example. 4
(b) Which is more reactive towards nucleophilic substitution reaction?
Haloalkenes or Haloarenes.
Give reason for your answer.
(a) @eow g &l SqEXw aftd W Hivig|
(b) +tYes & gl aifafshar & wfa e oifres fhanshier &rar 87
AR AT AT
3T AL BT B QAT
23  Give the reason of the following :
(i) Fluorine can not be prepared by oxidation of fluoride ions.
(i) Be and Mg do not impart colour to the Bunsen flame.
(iii)) HI is the stronger acid than HF.
(iv) TI™ is more stable than TI3.
frrefafaa & &ro AT -
(i) WIS & WIS oA & Sfiedie el & foxfaq &l fpam < deear 51
(ii) Be 8k Mg g7 wamen & erfvafad 0 €l 3 ¥
(iii) HI, HF & e9er Je@al o erdl. &
(iv) TIT, TI3" = mﬁa{g\@% W BT 2 |
&6
24 (i) What is m@ by polyprotic acid? Give two examples of polyprotic 4
a
(i) Standa%electrode potential of metals A, B, C, D and E are given below :
AT [A=%293V,B*/B=+0.80,C**/C=+0.79V.D**/D=-237V
and B> [E=-0.74 V.
Arrange them in increasing order of their reducing power. Give reason.
(i) wgIRM oFd ¥ F1 AU & ? SgURl o % & IETeXul SIfg |
(i) @igd A, B, C, D iR E & "% 3oiagis fawa 91 faw 1w 81| s9at 391
SUATIw TR % SGd 8T A H FARIT HINT | BT ST |
A*[A=-293V,B*/B=+0.80,C>*/C=+0.79V.D**/D=-237V
#t E*/E=-0.74V.
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25 Calculate the standard internal energy change for the following reaction 4
at 298K :

2 H,0, (1) = 2H,0(1) + 0, (g)
A¢H at 298K for H,0,(1)=-188.0 ki mol™" and

H,O(1)=-286.0 kJ mol ™"

(Gas constant R = 8.314 JK~! mol!)

298 K 1 Frfaiaa sifaforan &1 wees otfafke Seil afiad @l uikefad #ifeg:
2 H,0, (1) - 2H,0(1) + O, (g)

298 K @ w AH, H,0,(1)=-188.0 ki mol™' @

H,O(1)=—286.0 kJ mol ™.
(g Rediw (R)=8.314 JK! mol™)

26 (i) The observed and calculated molar mass of KCI is 38.75 g and 75.5 g 4
per mol respectively. Calculate van't Hoff factor.

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

() KCl¥% sremifea sz dRomhe e 2emm w9ar: 38.75 g oK 75.5 ¢ v Hr
%|3¢£31”15am—e&) BT |
(i) 72¢g q‘qrrai\?@)(z’IOOguFﬁ 7 faeg & W A 9NE SEEET S 39

0.0071%@%3&& 1 HITT FHA TIRebiera By |

27 For the complex [Fe(en)2 Clz]Cl, identify the following : 6

(Where en = ethane 1, 2 - diamine)

(i) Oxidation state and coordination number of iron

(ii)) Hybrid orbitals and shape of complex

(i11)) Magnetic behaviour of complex on the basis of CFT
(iv) Its geometrical and optical isomers

(v) TUPAC name of the complex.

(At. No. of Fe = 26)

65/ESS/4-313-B | 10 % [ Contd...
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[Fe(en)2 Cl2]C1 dgpa & fag Fr=fafad o weam @S
(&1 X en =TI 1, 2 - SETHN ¥)

(i) ST @ STTFEIHT TRl SR SYgeadre &l
(i) HoRa Hew X HFHa l said

(iii) CFT &% SMaR WX €%d & gaH a8

(iv) 3% SO ok yahtslia avrad

(v) €d @& g WU THI

(Fe @1 9oy %Hie = 26)

28 (a) Nitrobenzene undergoes a series of reactions as shown below. Write the 6
structures and names of A, B, C and D in the following sequence reactions:

Sn/HCI NaNO, + HCI CuCl
CcHsNO, A 398K B > C

CHCI, + KOHJ/A

D
(b) Give chemical test to distinguish between primary, secondary and tertiary

alcohols.
(a) I e e ¢ we erfufmar S & g 2 FefaRaa e erfuforanant
¥ A, B, C ik D &l "t@ad X W foiau:

C HNO, Sn/HCI A NaNO, + HCl B _CuCl | ~

273278 K
CHCl, + @/A

N
¥ B
(b) vrufe, Jaiaeh Uebieid! | [IHE % & [T AT qierer g |
S

29 (a) Write molecular orbital electronic configuration of O, and O%‘ species 6

and predict their magnetic behaviour.

(b) Explain the hybridisation and shape of the following :
XelF, and SF,

(¢c) Draw the resonating structures of SO, and Oj.

(@) O, s 03 whsir &1 onfvaw Hews Tzt = fafay ofit 37

BT FIER Dbl TG i |
(b) fr=fafad & d&Hor 8iR ST & Swi@ BT
XeF, 3R SF,

(¢) SO, &R O; @I FFIed HEaN Gifag|
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30 (i) For the following reaction : 6

C,H, (g)+ L, (g)— C2H412 (2)
the rate equation is -
3

rate = k[C,H, (g)][1, (g)]2

(a) What is the order of reaction with respect to each reactant?
(b) What is the overall order of reaction?

K -E
(i) Derive the relation log L= a_(1_ 1 , where K and K, are
K, 2303R|T, T,

the rate constants at temperature T and T, respectively.
(iii)) The half life of a substance in a first reaction is 15 minute. Calculate the
rate constant.

(i) = < g3 erwfean ¢
C,H,(g)+1,(g)— C,H,L,(g)
% fU a0 g 39 ThR B -

3

= = K[C,H, ()], (2)]”
() YD ATHBRSD! b T H HAHIBAT Bl Dl FT 2 7
(@) aafear @ Tl Hife @ 7

.. K, 1 . o
(ii) gK2_2.303 %S—T—j TeE bl G i | Sl K| &t K, qeHH
T, 3R T, W %2 |
(iii) wIT Hife T qaTd l oTd smge 15 e §1 <X Reies uftstaa i
N
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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 Nq. 65/ESS/4, Set— on the Answer-Book.

5 (@)  The Question Paper is j lish/Hindi medium only. However, if you wish, you can answer in any

one of the languages {s’%d below :
English, Hindi, Urc& jabi, Bengali; Tamil, Malayalam, Kannada, Telugu, Marathi, Oriya, Gujarati,
Konkani, ManipurpzAssamese, Nepali, Kashmiri, Sanskrit and Sindhi.
You are requi&@rt% indicate the language you have chosen to answer in the box provided in the
Answer-Bo

(b) Ifyou ch@ to write the answer in the language other than Hindi and English, the responsibility for
any errors/iistakes in understanding the question will be yours only.

A ST

1 olendl 9s7-—oo % Jed S W AU AGHAH AT o |

2 FHUA YeT-US I Sid @ foh UST-US b P IS qUT YAl I I o e @ A Yo s b wEE HUX
BU €1 39 9 ol Sira A B o 6 ge wive w9 A )

3 SO-gRaw ¥ qeam-fag g sruan fidse el % stfafiad wel o erggeie faes 1 wdanet @l ey
EET SR

4 3O IAX—YRABT WX UA-U l Hie e 65/ESS/4, Ae-[C| T |

5 () i;;?m%ﬁ/mmmﬁilﬁﬂﬁ,uﬁ:maﬁeﬁ#ﬁ%é‘rnﬁﬁﬁ@r@wﬁw%

AR, AU, HIHR, Twpa oiT R
HuaT ST-—gRad 9 fou 7o S # fod i ema few won ¥ s fe w2
(@) afs oy & ud ooy & arfafiea frer o wror & S f@d & a1 w9 &l gue™ ® 89 g
Ffear | Tl @ e had el Bl |
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CHEMISTRY

THEAH
(313)
Time : 3 Hours] [Maximum Marks : 80
T ;3 "] [qUriE : 80
Note : (i) All questions are compulsory.
(i1)) Marks allotted are indicated against each question.
(ii1)) 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.
B () W e %@% &
(i) Q{%%Wwﬂswaaﬁ&w%
S
(iii) e W& 1 € 10 9% & Yd® UeF ¥ TR fa@wed — (A), (B), (C) qam (D)
g, % 9 e 999 IugE 3l O fawedl § § @@ IO g qem otue
STR-gRAeT 9 99T Hem % g SaR [ | ggfaeedl el & foa sifdfea
g Tl e s
(iv) afe omaeas &, @ & <&@ & TAR B
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1  Which of the following substances will precipitate the negatively charged 1

emulsions?
(A) KCI (B) Glucose
(C) Urea (D) Fructose
frafafad werel & ¥ BN FOTeE ARRT TEE B SEad B ¢
(A) KCI (B) o
(C) Ffea (D) WS
2 Consider the following equilibrium 1

H,CO,(aq) + CN™ (aq) = HCO; (aq) + HCN(aq)
The set that characterize the conjugate acid-base pair is :

(A) (H,CO5.HCOS) and (HCN,CN")
(B) (CN™.HCN) and (HCOJ. H,CO,
(C) (H,CO,, HCN) and (CN™, HCN)

(D) (HCO3.CN™) and @2003, HCN)
Q
Freffad e T %g%@ﬁm :
H,CO, (aq) + &\@Qfaq) = HCO; (aq) + HCN(aq)
Ww—a@waﬁaﬁm&&mmﬁwﬁ%:

(A) (H,CO4HCOY) s (HCN, CN™)
(B) (CN™.HCN) sk (HCO3,H,CO;)
(C) (H,CO,, HCN) @i (CN™, HCN)

(D) (HCO3,CN™) s (H,CO,, HCN)
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3 Which one of the following is not a first order reaction? 1

(A) CHLCOOCH, +H,0 —1" CH,COOH + CH,0H

(B) CH,COOC,H, + NaOH —EX) , cH COONa + C,H,0H

(C) 2H,0, —2H,0+0,

(D) 2N,0, — 4NO, +0,

fr=feRaa & w=—dr sifuferar gom wife @& & &7

(A) CHLCOOCH, +H,0 —1" CH,COOH + CH,0H

(B) CH,COOC,H, +NaOH —*™*) , cH_COONa + C,H.OH

(C) 2H,0, —2H,0+0,

(D) 2N,0, = 4NO, +0,

4  Which one is most basic in aqueous solution? 1
(A) CgHsNH, (B) “CH;NH,
(C) (CH;);N g\@ (D) (CH;),NH
il frer & a@@’ et wrd € &7
(A) C6H5N@$Q (B) CH;NH,
(C) (CH31N (D) (CH;),NH
5  The value of:Bohr radius of hydrogen atom is - 1
(A) 0.529 x 107 cm (B) 0.529 x 102 cm
(C) 0.529 x 108 cm (D) 0.529 x 10710 ¢cm
TIEES ULATY Bl S Bredn &1 7F g ¥ -
(A) 0.529 x 107 cm (B) 0.529 x 102 cm
(C) 0.529 x 108 cm (D) 0.529 x 10710 ¢cm
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6 If the velocity of a ball of 0.01 kg is 100 ms~!, then its de-Broglie wavelength 1

will be -
(A) 6.626x10733 m (B) 6.626x1034 m
(C) 6.626x1073% m (D) 6.626x10732 m
gf 0.01 kg gea9™ amil g @1 o 100 ms~! &, dF 3@ S-siel qaoes e -
(A) 6.626x10733 m (B) 6.626x10734 m
(C) 6.626x10735 m (D) 6.626x10732 m
7  The value of gas constant per degree per mol is approximately 1
(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal
g Retis &1 99wl el wid @i @ e
(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal
8 In the reaction given below : 1
Cl
\§®d h
+2Na+C » dryether ooy
&
X' will be &V
CH,O cl
CH,
(A) (B)
Cl Cl
©) (D)
CH,
CH,4
65/ESS/4-313-C | 5 % [ Contd...
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& g et

Cl
+2Na + CH,Cl —ZF2 vy
X' B -
CH, Cl
CH,
(A) (B)
©) (D)
CH,
CHj
9 In the reaction given below : 1
CuSO,-5H,0 C°f5E2Z§E\\ CusOy
(Blue) 6 (Whlte)
Sulphuric acid exg%lts
(A) Strong @dlc property (B) Oxidising property
(C) Reducing property (D) Dehydrating property
& e eifpen
CuSO,-5H,0 —H259% , cyg0
4 2 —5H,0 4
(St (we)
¥ g o i wear ® ¢
(A) va@ AT TOTe (B) oifeireBIees e
(C) Sruama® Tore (D) TrsieiemTer Tores
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10 Out of the following which is thermal least stable carbonate? 1

(A) Na,COj (B) K,CO4
(C) Cs,CO; (D) Li,CO;
Frfafad wEel § dF-—a1 999 B9 -l B 8 ¢
(A) Na,COj (B) K,CO4
(C) Cs,CO4 (D) Li,CO;4
11  Define natural polymers. Give two examples. 2

qThiceh Sgah! @l TICATST QY| &1 IJEI QAT |

12 On raising the temperature surface tension of liquid decreases, why? 2
Give two factors.

dq S ¥ T B IS TG HH Bl ST &, Fl P &l BT G|

13 What is inert pair effect? What is the consequence of inert pair effect on the 2
oxidation state of Tl and Pb?

iea g gaE w1 § 7 Tl 8fX Pb &l st eor srarensti wX Fieea g ywma &
qfiem T B €7
S
14 (a) Give two reasoggfor the. fact that the first element in each group of 2
p-block exhib@ unique-behaviour.

(b) Explain \@‘ O, exists as gas while sulphur exists as solid.

(a) waw%%éa‘rwéﬁﬁmﬁsp-wﬁﬁ%maﬁwqwaa@%?ﬁaw
YR BT R |

(b) ST T B & OE b TehT 3@, ol 7 AT BN |

15  Calculate the mass of iron (Fe) which will be converted into its oxide (Fe;04) 2
by the action of 18 g steam on it.

(Atomic mass : Fe =56 amu, O = 16.0 amu, H= 1.0 amu)

AT (Fe) UX 18 g <Tc AT ol STTHihaT i UX e aiergs (Fe;0,) | afaas
TH % T easgd STERT &1 SaHM Ueied BT |

(T@] geg| : Fe =56 amu, O = 16.0 amu, H= 1.0 amu)
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16 What is molar volume? How it is related with density? What are the STP 2
conditions at which molar volume is measured?

X STEa o1 BT & 7 98 Ocd 9 o YehX Eefd Biar & ? e ofaas
%l fopT STP uftRerfeal 9x |mar Siram 3 7

17 Name the polymer which is formed by the polymerisation of 2
2-methyl-1, 3-butadiene. Give the structure of the polymer formed.

2-Afe-1,3-2T8T3T & qgoh | S a1l qgeldh 1 AH Sdq13¢ | I o SEaAd
Bl FE R

18 How will you carry out the following conversions? Give chemical reactions 2
only :
(i) Phenol to 2, 4, 6-tribromophenol
(i1)) Phenylethanoic acid to 3-phenyl ethanol

3y Frefafed SUraXer fhd YR 990 &3 ? had TH™MS T96 T S
(i) T F 2, 4, 6-ZETHEBET
(ii) TrTEEuIE® o & 3-fFEa Td=a

19 Calculate the mass of h@‘- with wavelength 3.6 A. 2
(Given : Velocity o&@oton =3x108 ms~!, h = 6.626x10734 Js)

3.6 A i qﬁaﬂwwqﬁaﬁaaﬁﬁm
(e gom ¥ e & 32 3x108 ms- I h = 6.626x10-34 Js)

20 Explain the following reactions with suitable example. Give chemical 4
reaction also«

(i) Kolbe reaction

(i1)) Anti-Markownikoff's addition or peroxide effect.

Frfaiad &1 Ifad ST Y ARAT HifWT R TR Sirifear A1 fakaa:
(i) e aTtufcRan

(i) wiq gepihs FEam ar qeeTeEE que |
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22

23

(ii)

(i)
(ii)

(ii)

(ii)

What is meant by polyprotic acid? Give two examples of polyprotic 4
acid.
Standard electrode potential of metals A, B, C, D and E are given below :

A*[A=-293V,B*/B=+0.80,C**/C=+0.79 V.D**/[D=-237V

and E>*/[E=-0.74 V.

Arrange them in increasing order of their reducing power. Give reason.
TR o7 | FT AU & ? AR o7 % Q& IQTEL0T QI |

gl A, B, C, D iR E & AF% 3uiagie [awa de [y MU %1 37 376
SUETE® TR & S6d Y HH H FARIT DI | HIOT IR |

AT/A=-293V,B*/B=+0.80,C**/C=+0.79V,D**/D=-237V

it B /E=-0.74V.

An orange-coloured compound ‘A’ of chromium when-heated with 4
sodium chloride in the presence of conc. H,SO, gives red vapours of
compound ‘B’. When red vapours of ‘B’ passed into NaOH solution

gives yellow colour solution of ‘C’. Identify “A’, “‘B* and ‘C’ and

write the chemical reaction involved in ‘change-of A to B.

What is meant by Lanthanoid contraction? Write its one consequence.
FREH % TH TN T B AR AT w e H,80, %1 suRafy ¥ difsm
FARIZS & 1Y TH AT & A A orST It A ‘B a9t @ | 99 AT
‘B’ @l @ ardt wENaOH - faea 7 yafed wed & of qiet &1 @1 i
C T B AR o CC T i A @ B fvads et
artfepan

ﬁﬁ@@lﬂ%wm%?w@WW|

The observed and calculated molar mass of KCl is 38.75 g and 75.5 g 4
per mol respectively. Calculate van't Hoff factor.

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

KCl % sradifera afik qiiepfara Aiax geam™ ®aseT: 38.75 g 8fiX 75.5 g wid 7|
T I B% B UMb HirTd |

72 g ugd @ 100 g U ¥ foe #9 WX SO |Me STaTHd ST |
0.00715 %1 gared &1 WER Foqq M ufieiad Bifg |
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24  Give the reason of the following : 4
(1) Fluorine can not be prepared by oxidation of fluoride ions.
(ii)) Be and Mg do not impart colour to the Bunsen flame.
(iii)) HI is the stronger acid than HF.
(iv) TI" is more stable than TI3™.
Preffad % HRT AT
(i) WIS & W3S oEF & sfiedie el ¥ forfaq &l fpan < dapat 31
(i) Be &R Mg T wamar § Sifvafad 1 81 <o 2|
(iii) HI, HF &' 3e Yaaay o= & ¢ |
(iv) TIT, TI3" &1 emen eifres Tl ar F)

25 (a) State Saytzeff's rule with example. 4

(b) Which is more reactive towards nucleophilic substitution reaction?
Haloalkenes or Haloarenes.

Give reason for your answer.

(a) ¥eorw 9 B IRV Gied W BT

(b) e T Uiorema Sifafshar & Ufd di-an st fopanslia srar €7
TANTEH AT SAGLT

26 Calculate the stand ternal energy change for the following reaction 4
at 298 K :

\Q‘G
21,0, (1) —g@@zoa) £0,(g)
A¢H at 298 K for"H50, (1)=—188.0 kI mol™' and

H,O(1)=+286.0kJ mol ™.

(Gas constant'R = 8.314 JK~! mol 1)
298 K o frfafaa siffsnar @1 Aeh Siidiies ol Gie ol iiehierd aitag:

2 H,0, (1) - 2H,0(1) + O, (g)
298K @ w AH, H,0,(1)=-188.0 kI mol™" @i

H,O(1)=-286.0 kJ mol ™.
(| Retiw (R)=8.314 JK! mol™)
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27 (a) Write molecular orbital electronic configuration of O, and O%‘ species 6

and predict their magnetic behaviour.

(b) Explain the hybridisation and shape of the following :
XeF, and SF,

(¢) Draw the resonating structures of SO, and O;.

(@) O, 3R OF @i &1 snfvas e ezt gy ofit o
Db TAE bl UIGfeRd hiToT |

(b) Fr=ifiad & Hewtwr 3R ahla & Iwra HIfTT:
XeF, & SF,

(¢) SO, &R O; @I FFAEd W@ Wifay |

28 (i) For the following reaction : 6

C,H, (g)+1,(2) > C,H,L, (2)
the rate equation is -
3

rate = k[C,H, (g)][1, (g)]2

(a) What is the order of reaction with.respect to each reactant?
(b) What is the overall order of reaction?

K -E
(i) Derive the relation log L= a1 ., where K and K, are
K, 2303R|T, T,

the rate constants @mpera‘[ure T, and T, respectively.
(i11)) The half life of %ﬁ stance in a first reaction is 15 minute. Calculate the
rate constant. &

(i) s :
C,H, @+ 1, (g)—>C,H I, (2)
¥ fT X GRS 3T yeR E -

3

< = K[CoH, @[ ()]
(®) wds B RH & Gay H arfufear @ @ife w®m T °
(@) eiffspar & qrqul Hife /= & 7
s {L—L} T Y g HIreTe | et K 8 K., arosm
K, 2303R|T, T, ! .
T, &R T, W R Relie ¥
(iii) werd wife 1 sifafran & uared o1 otef emgera 15 fime &1 X Retis uftsfaa #ifwg|

(i) log
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29 For the complex [Fe(en)2 Clz]Cl, identify the following : 6
(Where en = ethane 1, 2 - diamine)
(i) Oxidation state and coordination number of iron
(i1)) Hybrid orbitals and shape of complex
(ii1)) Magnetic behaviour of complex on the basis of CFT
(iv) Its geometrical and optical isomers
(v) TUPAC name of the complex.
(At. No. of Fe = 26)
[Fe(en), CL, |Cl wgw & fau frfafaa @ weam Hifm:
(TEf T en =TAT 1, 2 - SETHA ?)
(i) oI @ STTFHIAIUT STARAT R SUHEHASTT HE&T
(i) Hewia Be® ST FHA bl TR
(i) CFT &% SM4R WX dgd & gEHd a8k
(iv) 3% S iR wehtsta avmad
(v) €Fa &1 o g ul gEr |
(Fe @1 9qTH19] %A = 26)

30 (a) Nitrobenzene undergoes a series of reactions as shown below. Write the 6
structures and names of A, B, C and.D in the following sequence reactions:

Sn/HCI NaNO, +HCI CuCl
CcHsNO, 4L§§§ :A N T B C

CHCI,&KOH | A
S
N D
Q
(b) Give cl%mical test to distinguish between primary, secondary and tertiary
alcohols.

(a) R e s 78w ifiorar St o arrar ¥ 1 FrefaRaa emgee eificramatt
¥ A, B, C 3R D ol g 3R - fafau:

NaNO, + HCl
273-278K

C6H5N02 Sn/HCI A B CuCl C
CHC]3 + KOHJ/A

D
(b) wrafirs, T iR Jaike Uwbeidl # faug & & fou wEmate ahee Sy |
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