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e Please check that this question paper contains 11 printed pages.

e Code number given on the right hand side of the question paper should be written on the
title page of the answer-book by the candidate.

e Please check that this question paper contains 26 questions.
e Please write down the Serial Number of the question before attempting it.

® 15 minute time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will only read the
question paper and will not write any answer on the answer-book during this period.
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CHEMISTRY (Theory)
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(vi) TOT-HEI 24 26 TF FH-FTRIT T & | Hodi T & o105 3 8 |

(vii) T HATTTIHAT &, T 1T SeTeT T 1T B | FoTHei2 3 ITFNT Hi ST T8 |
General Instructions :

(i)  All questions are compulsory.

(ii)  Questions Number 1 to 5 are very short answer questions and carry 1 mark each.

(iii)  Questions Number 6 to 10 are short answer questions and carry 2 marks each.

(iv)  Questions number 11 to 22 are also short answer questions and carry 3 marks

each.
(v)  Question number 23 is a value based question and carry 4 marks.
(vi) Question Number 24 to 26 are long answer questions and carry 5 marks each.

(vii) Use log tables, if necessary. Use of calculators is not allowed.

1. 9 9 3 sl S 1 amett & 2

C,H; C,Hj;
’ X
) /Qu H——— HHQ\
X Y
CH3 CH;
CoHs CoHss
(ii) )‘ul\ H —— /Qn H
X CH; ¥ CH,
Which of the following reactions is Sy 1 type ?
CoHs CoHs
! Y
Q) /Qu B — HHQ\
X ¥
CHj3 CHj3
CoHj CoHj
(11) /klm H —M il H
X CH, Y CH,

2. ¥ig HNO, & % HW @EA H T FH W P 1 F 19 Fperdt & S 321 89 W
fgammoTtaes & St & | 79 & gEa Hirw |
On heating Cu turnings with conc. HNO;, a brown coloured gas is evolved which on
cooling dimerises. Identify the gas.
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f&&r 1 =iifires 1 e T, A fefaw |

CH,
CH,-CH,-CH,-C-N
3 2 2 I \CH
0 3
Write the IUPAC name of the given compound.
CH,
/ )
CH;-CH,-CH,-C-N
’ Il \CH
0 3
HIGATZS! FieT I [T 1 g HROT fef@y |

Write the main reason for the stability of colloidal sols.

T TR & IS Geret &1 S € | 4 2

Glass from ancient monuments appears milky. Why ?

&R 72 1 FoA FITT | 3T U ST Al | 5at | G i et il 9¥ arHe
T T TS § 2

State Henry’s law. Write its one application. What is the effect of temperature on
solubility of gases in liquid ?

T §3 C,HgO a1l U 3T At X 2, 4-DNP R & e FR-efrer 71
N STIET AT & | T& 20 SAIBR b1 STTAIT &l BT wiiehT NaOl & T T i T
STATSIEN 1 Uil 38T a1 & | A X, LiAIH, % §1 370ead 0 e Y’ 31 & S
i H,SO,, % A1 FSTetehon 3 T 2-2-57 a7 & | Aifireh X 3 Y & 9ea S |

An organic compound ‘X’ having molecular formula C,HgO gives orange-red ppt.

with 2, 4-DNP reagent. It does not reduce Tollens’ reagent but gives yellow ppt. of
iodoform on heating with NaOI. Compound X on reduction with LiA/H, gives

compound ‘Y’ which undergoes dehydration reaction on heating with conc. H,SO, to

form But-2-ene. Identify the compounds X and Y.

1t =t wra fofan
(i)  H,SO4
(i) XeF,
Write the structures of the following :
(i) H,SO,
(i) XeF,
56/2/2/F 3 [P.T.O.
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ST U SUREEANH AT CoCly - 4NH, 1 AgNO, | Tt ST &, @t it & ush Hiet
ao";{%ngClW | HicT Taeiud g & | fefae

(i)  IeTeRT 1 WA

(i) TR T 3TEFUTH, T

When a co-ordination compound CoCl; - 4NHj; is mixed with AgNO;, 1 mole of AgCl/
is precipitated per mole of the compound. Write

(i)  Structural formula of the complex

(i) TUPAC name of the complex

Tg 39IEw fob weh verm ife @t SAhafhar % 99.9% qol eiF H St 9o ol € o8 atffsear i
374 3 (t,,) F FH A E@IE |

e
W Shife TR & 3 FeeRie % fordl TuTehierd T THIHIOT Fea=T ity |

Show that in a first order reaction, time required for completion of 99.9% is 10 times
that of half-life (t,,) of the reaction.
OR

Derive integrated rate equation for rate constant for a first order reaction.

AT 50 g 5T F Na,SO,(M = 142 g mol™") &1 2 g ¥ &, af faera 1 fewids afapford
FHIT | J& A AT & Na, SO, Jofa: 3T & |

(K, 5Tt = 1.86 K kg mol ™)

Calculate the freezing point of solution when 2 g of Na,SO,M = 142 g mol™!) was
dissolved in 50 g of water, assuming Na,SO, undergoes complete ionization.

(K, for water = 1.86 K kg mol™")

hIUT ddedlsu :

(i)  PCl, I 31Ul PCl 3Hfash Tegasis ¢ |

(i) S-S 3T i foisr Tt i 3198t O-O i g2 T=cd FHAR & |
(iii) Cl, T 31T F, Feetct STar & |

Give reasons :

(i)  PCly is more covalent than PCL,.

(i) O-O bond has lower bond dissociation enthalpy than S-S bond.
(iii) F, is a stronger oxidizing agent than C/,.
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13. e arffimanett =i qot i -
BryKOH CH,COCI/fafEm

. = +
(i) CgHs—COO~ NH,

) . NaNO,/Cu SWHCI CHCL, + alc- KOH
(i) CgHsNBF,——F— A B =

Complete the following reactions :

Br,/KOH B CH,COCl/pyridine

. _ +
(i) CgHs—COO™ NH,

NaNO,/Cu S/HCI CHC, + alc. KOH
A o 2 A

(i) C4HN,BF,

14. 1 % UeheAehi o =19 AT 37ehl LT feATEy
(i) TN
(i) PVC
(iii) Frai
Write the name of monomers and their structures in the following :
(i) Buna-N
(i) PVC

(iii) Neoprene

15. (i) O[T I UERFNT §XEET ARRET HIST |
(i) WEH ¥ 9 YR & forehst Bl & 2
(iii) STet H g aTel 3T o1 § Hor drel eIl o Ueh-Ush 3301 I |
(i)  Draw the pyranose structure of glucose.
(i) What type of linkage is present in proteins ?

(iii) Give one example each for water-soluble vitamins and fat-soluble vitamins.

16. (a) IR [Fe(CO)s] o fordl Heptor, Traehid el 3R Hieis i for fetfay |
(THI] 64T : Fe = 26)
(b) ToRee Wieg TAlfen St sl gRua ST |

(a)  For the complex [Fe(CO)s], write the hybridization, magnetic character and spin
of the complex. (At. number : Fe = 26)

(b) Define crystal field splitting energy.

56/2/2/F 5 [P.T.O.
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17.  f9= =6 yfger fofaw
(i)  URSHOT & 97 ket Tty o TS i
(i) UeifatTem & Frshdor | shrediemee
(iii) TeaR o f=RdoT § &7 NaCN &t
Write the role of
(i) I, in the van Arkel method of refining.
(i) Cryolite in the extraction of aluminium.
(iii) Dilute NaCN in the extraction of silver.

18. T7 stfufransti § veish & T 3T fahan

CH,-OH
PCI,
(i) ——0 3
HJ
(ii) HBr
—s
CH,
02

(iii) CH,CH,Cl——— ?

Write the major product(s) in the following reactions :

CH,-OH
PCI
(i) — 3 9
HO
(i) HBr
— 5 7
CH,
02

(iii) CH,CH,Cl——2— ?

19. WA while i HHE faue syl o fod e 3fieme e i e
C,H,Cl(g) — C,H,(g) + HCl(g)

|Hd/sec %l I / atm
0 0.30
300 0.50
T ferie uitefera it |

(fgam T - log 2 = 0.301, log 3 = 0.4771, log 4 = 0.6021)

For the first order thermal decomposition reaction, following data were obtained :
C2H5Cl(g) — C,H(g) + HCI(g)

Time/sec Total pressure / atm
0 0.30
300 0.50

Calculate the rate constant.
(Given : log 2 =0.301, log 3 =0.4771, log 4 = 0.6021)
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20. HROT JITT ;

21.

22.

(i) UfceerEel 3R BiH % o-BTESSH THI] W J 37T 2id € |
(i) HCN % TUH o Ui TSI i 3106l Wi %3 fhamstict & |
(iii) S=Tgeh 31T ISTT-hTUeH STHAT el 3T & |
AT
3 HH TR T 2
(i) 2o o Iifogerss
(ii) I 3T Bl 2-FARNCEAI 3T §
(ili) THEH T WuT o
Give reasons :
(i)  The a-hydrogen atoms of aldehydes and ketones are acidic in nature.
(il) Propanone is less reactive than ethanol toward addition of HCN.
(iii) Benzoic acid does not give Friedal-Crafts reaction.
OR
How can you convert ?
(i) Toluene to Benzaldehyde
(ii)  Ethanoic acid to 2-chloroethanoic acid

(iii) Acetone to Propane

Ush ¥ f.c.c. STt § 400 pm ShiftashT i % @1 feheeferd & & | 4fg 29 awd & 200 g §

2.5 x 1024 omm] &, o 3T T UREIeTd BT |

An element crystallizes in a f.c.c. lattice with cell edge of 400 pm. Calculate the

density if 200 g of this element contain 2.5 x 10%* atoms.

T wgi i it
(i) T (iR

(ii) Ster fava

(ili) oh9E ATTHA

Define the following terms :
(i)  Sorption

(ii) Zeta potential

(iii) Kraft temperature
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T AT % HRUT {0, ST = ST g g1 TAE0T 941 Tl &7 | 38 o1 § a9
% ford Hig 1 miert o1 urey # e Sk ol s=H SRR i off Tote @l o |
T, sraeedt % v fom fo. 3@ 3 5= i i Mt T o7 B Tt < SR 9 & 3 A, e
T 3 HERA HA H GoAls &1 | 2 STl 310 o i Telle W Sha foam o v gig
& el o I8 37T Heud A ol |

IR ST I TEHT 7 o I AT

() . 3= R T (3N Hou T S T E 2

(ii) ST P AR & [oFT g Bl Wl T Tal o= =Iey ?

(i) SfoIcTESR 4T & 2 37 S0 T |

Due to hectic and busy schedule, Mr. Awasthi made his life full of tensions and
anxiety. He started taking sleeping pills to overcome the depression without consulting
the doctor. Mr. Roy, a close friend of Mr. Awasthi, advised him to stop taking sleeping
pills and suggested to change his lifestyle by doing Yoga, meditation and some

physical exercise. Mr. Awasthi followed his friend’s advice and after few days he
started feeling better.

After reading the above passage, answer the following :
(i)  What are the values (at least two) displayed by Mr. Roy ?
(il)) Why it is not advisable to take sleeping pills without consulting doctor ?

(iii) What are tanquilizers ? Give two examples.

(a) 7= =1 ROT Aied TR
(i)  Mn,0, 3= & ST&fH MnO A & |
(ii) g@rﬁaﬁwﬁdmﬁm(dmmﬁmnﬁ%ﬁmﬁwwwu@wm
|
(iii) UfRAETs Tt T= | IUET ST UST9d A € |
(b) UTRICTHIEE 317 (MnO,) ¥ TR e & 1T i fefaw |
3YAT
(a) 3d AT Uit o e A G S €
Sc Ti V Cr Mn Fe Co Ni Cu Zn
ﬁﬂsﬁ"{'aﬁq:
(i) A 1 O STaad Sdidh ol & 3R = 2
(ii) P TT Tl +3 HTRIHIOT 31w § Yol SUEEe & I 41 2
(iii) T QT o HiFeT & AR i 2
(b) Hifeam HHE (Na,Cr0,) H R STeshive & 107 # et FHisH0T i fafaw |
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(b)

(a)
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25. (a)
(b)
(a)
(b)
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Account for the following :
()  Mn,0, is acidic whereas MnO is basic.

(i) Though copper has completely filled d-orbital (d'%) yet it is considered as a
transition metal.

(iii) Actinoids show wide range of oxidation states.

Write the preparation of potassium permanganate from pyrolusite ore (MnO,).

OR
The elements of 3d transition series are given as :
Sc Ti V Cr Mn Fe Co Ni Cu Zn

Answer the following :

(i)  Which element has the highest m.p. and why ?

(ii)) Which element is a strong oxidizing agent in +3 oxidation state and why ?
(iii) Which element is soft and why ?

Write the equations involved in the preparation of Potassium dichromate from
Sodium chromate (NazCrO4).

= sfferanati & Uei® % g 3cE i [

CH,
|
() CH,-C-O-CH,;+HI —
3¢ :
CH,

(i) CH;-CH,-CH - CH, S K
on
(i) CHCI, + 5@ NaOH
(i) H*
frt srfufsransti & deifaa Tt e i fafa
(i) i st
(i)  UFTHT 1 HISA-HIR THiTee T

AT

(i) C4Hy—-OH

T BT & 5

(i) T SIHIA STel & WY SATHIhaT el € |

(i) CH;COCI/RE % Hmg Teiet ATlohan Fam & |
(iii) HI % 9 ufrer sitafepar sear & |

IR SIS | IMiHeT T FHIH0T i fafay |
T o o 3T i

(i) THET X B §

(i)  WIOH-2-3fTeA 3T 2-HeTst=-2- 37T o

9 [P.T.O.
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(a)

(b)

(a)

(b)

26. (a)
(b)
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Write the major product(s) in each of the following reactions :

CH,
|
() CH;-C -O-CH;+HIl —>
= _
CH,

Cu/573 K

(i) CH,-CH,-CH - CH; ————
‘ |

OH

(i) CHCI; + aq - NaOH

(i) C.H.-OH
g2 (i) H*

Write the chemical reaction involved in the following reactions :
(i)  Kolbe’s reaction
(i)  Friedal-Crafts acetylation of anisole
OR
What happens when
(i)  phenol reacts with Bromine water ?
(ii) ethanol reacts with CH3COCl/pyridine ?
(iii) anisole reacts with HI ?
Write the chemical equations involved in the above reactions.
Distinguish between :
(i)  Ethanol and phenol
(i) Propan-2-ol and 2-methylpropan-2-ol

298 K o 71 afforan & o/ AG® 3R log K, 31 URaer i :
2Cr(s) + 3Fe**(aq) — 2Cr*(aq) + 3Fe(s)

femmr:E =030V
cell

A 3R B % E° 9T 1 START d g3 Wi hifsie foh 3T [E° (Fe*l Fe) = —0.44 V|

I Telg S W F9H & 0 0 & (o i e TR & I o 2
f&ar M EO(AZY 1 A) =-2.37 V : E°(BZ B) =-0.14 V
3AAT
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(a)

(b)

(a)

(b)

(a)

(b)
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CH,COOH % 0.001 mol L farera =t =rerehel 3.905 x 1075 S em™ & | 30! Ao
rerehar 3R faaist @t fealt (o) 1 aReher iy |

e T/ : A° (H*) = 349.6 S cm? mol™! 3% A° (CH,CO0") = 40.9 S cm? mol .
e TR 9t fohl YR il 9l € 2 o RS delt § g arelt Tegul skt st
fafaT |

Calculate AG® and log K, for the following reaction at 298 K :

2Cr(s) + 3Fe**(aq) — 2Cr3*(aq) + 3Fe(s)

GivensE = 030°V
cell

Using the E° values of A and B, predict which is better for coating the surface of
iron [E° (Fe?* | Fe) = —0.44 V] to prevent corrosion and why ?

Given : E°(A%*1 A) =-2.37 V: E°(B* B) =-0.14 V
OR
The conductivity of 0.001 mol L' solution of CH;COOH is 3.905 x 10° S em™.
Calculate its molar conductivity and degree of dissociation (o).
Given : A° (H") = 349.6 S cm? mol™! and A° (CH,COO") =40.9 S cm? mol™.

What type of battery is lead storage battery ? Write the overall reaction
occurring in lead storage battery.
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