giianel o ST ATR FEl fo@ |
Candidate should write his/her Roll No. here.

e YA HI HE&A : 5 qfsd I3l ki T&Aa 12
Total No. of Questions : 5 _ No. of Printed Pages : 12
M0512012

WEEATSE
CHEMISTRY
ggH yIa-uA
First Paper
gHg : 3§ [qUrss ¢ 300

Time : 3 Hours]

[Total Marks : 300

grienfefar & forg fHEer .

Instructions to the candidates :
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This question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 5 have an internal choice.
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T'he total number of marks of the question paper is 300 and the time allotted
1s 3 hours. All questions carry equal marks, unless specifically stated
otherwise. Answers should be written in the medium which you have chosen
1in your Application Form. No marks will be awarded, if the answer is written
in any other medium. All the five questions must be answered. Questions
should be answered exactly in order in which they appear in the question
paper. Answers to the various parts of the same question should be written
together compulsorily and no answers of other questions should be inserted
between them. Regular calculator alone can be used 1n the exam, not the

scientific one.

The first question will be of short answer type consisting of 20 compulsory

questions, each one is to be answered in one or fwo lines.
4. Vg v "W G T T OIUE IEvE e &

Wherever word limit has been given, it must be adhered to.

5. Al TRHl W A fRE YHR F FE IV A doAcTE WER # A D, o qYH @
Bl e TSl ®UR d | S ®WaR TAS TE AT |
In case there is any error of printing or factual nature, then out of the

Hindi and English versions of the question, the English version will be

treated as standard.
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1. frEfafea 20 @9 w99 v & W, 98® w1 1 A 2 gfadi ° A 0 20%3=60

Answer the following 20 short answer type questions in one or two lines

each :

(A) TafHfd d@l 99 guiata gisas 1 qRyeg ssifsa
Define symmetry elements and symmetry operations.
(B) wuEl o] e fm e ¥ 7 Sfea Seweiw g |wEmsd |

What 1s effective atomic number rule 7 Explain with suitable

example.

(C)  2ra:3Mftas RIS Y & THARY U Ueh TR0 9T |
Explain and give an example of intramolecular hydrogen bond.
M) BCL, g1 ICL, HAURT ! Fh{vl LY a1 SIAfG e |

Give the hybridization and geometry of BCl, and ICl, molecules.

M0512012 05(1) P.T.O.



(E) d-®eH &1 3pfd s R
Draw the shapes of d-orbitals.
(F) W% aq wiewml Ffed <1 gfiafim sifae
Detine Frenkel and Schottky defects.
(G) NFgﬁ‘QKﬂTﬁNCIBW %ﬁa@mmﬁwﬁmﬁ,ml

The value of dipole moment of NCl, is more than that of'NFB,

explain.
(H) a?ﬁﬁm?nafaw@iﬁﬁwwra%?aﬂzwwﬁﬂa%?

What is the relation between internal energy and enthalpy ? When

1s AH = AE possible ?
1) ﬁﬁﬁﬁaaaﬂ?ﬁqaaaﬁqﬁwﬁwml

Define isolated system and closed system.

M0512012 05(1)
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What do the following indicate ?

]
—

> 0; Enell < 0; )

cell cell

(K) wug wifc g1 fgaa wife sfufwae &1 qo&s o1 Tah-Td 3]0 S|

Give one example of each, first order and second order reactions.
(L) o7 GHieo qHgngd

Explain Bragg’'s equation.
M) = gFe & IUPAC W fafau .

@©  [Co(NH,), (ONO)j (OH),

@)  [Fe(C.H.),|.

Write IUPAC names of the following compleﬁes :

)  [Co(NH,), (ONO)] (OH),

(i)  [Fe(C.H,),).

M0512012 05(1) P.T.O.
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(N) sEmind fig=ge o don 3y <% faie 1 Ueh-Ueh STl qINTC |

Give one cxample of each, asymmetric bidentate hgand and ambidentate

ligand.

() [Co(NH,)]*? T [CoF,]"® ®Werei 3Tl & Frelehid 70T Fargd |

Give the magnetic properties of [CD(NHB)G]“*“S and [Ci:::;FG]‘:3 compiex

1018S.
(P) H,d Br,® 79 yer-UdEi sfufma +1 fFafafy de)

Give the mechanism of photochemical reaction between H, and Br,.

@ fauam SSe do 9um 39S o gRufHa HifST TEE W Ue 3SUgE

EHEURAIEEE

Define heterogeneous and homogeneous catalysts. Give one suitable

example of each.

M0512012 05(1)



(R) W?ﬁiﬁw@ﬁ?ﬁmﬂﬁaﬂﬂ?ﬁﬁﬁmﬂﬁﬂfﬂmgﬁ% ?
What are the deficiency signs of iodine and fluorine in human
body ?

(S) %@m@qﬁﬁawﬁﬁﬁaﬁi

Write any two consequences of Lanthanide contraction.

(T) Ugell & HHE soae faval & "M & MUR W 319 96! fhranierd &3

Ayt w3 2

How will you decide the reactivity of metals on the basis of their standard

electrode potentials ?
2. (@) AF-BR TH H YR W 3T NaCl Hl et FHeil i T0F1 58 F3T 2 30

How will you calculate Lattice energy of NaCl with the help of

Born-Haber cycle ?

M0512012 ' 05(1) P.T.O.
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(b)  SEEAG FHR Y T T R GO H FHIG FeR b AT § a1 T
i Afus e B € 7 ﬂw & YR R XeF,, SnCl,, XeF, a4 XeF,
Hi Al FHETRT | 30
Why bond formed by overlapping of hybrid orbitals are more stable

than those formed by unhybrid orbitals ? On the basis of hybridization

explain the shapes of Xek., SnCl,, Xek, and Xek'.
HAAT
(Or)

(@) HIGI &A1 4(TIoFARID) amWﬁwe(W)%W@ﬂm

(ot )

oo ofque | T | T O wifea 40
A '
r’r+ R
Calculate limiting radius ratio | — | values for coordination number
T

4(tetrahedral) and coordination number 6(octahedral).

b) T3 fFwd #0 B9 g 7 T AgyEm farE 20

What are liquid crystals ? Write their applications.

M0512012 05(1)



3. (@ 9¥F hife HAfufsran & AT a1 fees 9 Foa— +ifsu 40

Derive an expression for the first order rate constant.

(b) TF YUH Hife HURT & 99.9% Y 81 & fau 100 foe =1 999

AT ¥1 3H AMEEE B 50% YO AN @ U oEvas §HE # v

IS | - 20

For a first order reaction, the time required for 99.9% completion of

the reaction is 100 minutes. Calculate the time required for 50%

completion of this reaction.

H{AqT
(Or)
(@) memmﬁﬁawmﬁmw(&p)%ﬁm
RO 7
How will you determine solubility product (Ksp) of sparingly soluble salt

by conductance measurement ? 30

M0512012 05(1) P.T.O.
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(b)  25°C A9 W Ag' @l Cl &mFd & A° W ARl 61.92 X 10~ 90
634 x 10~ Sm? mol? €1 v & faferee =A@l 2.28 x 107 Sm™ e

a5 WA T R A T A° @ FH H qEd HH W F, 25°C W AgCl &

fordaan TUAwE W1 TOAT RIS 30

At 25°C, the A°  values of Ag and Cl- ions are 61.92 x 10 and

76.34 X 10~ Sm? mol™ respectively. The specific conductance of water

'« 2928 x 10~ Sm™'. Assuming that A ditfers very slightly from A° ,

calculate the solubility product of AgCl at 25°C.
(@) Treo-toneedst WHIHT Rl SN STy | 30

Derive Gibbs-Helmholtz equation.

(b) TH TG F IS T 1.1oaﬁﬁw®m298¢&aﬂﬂmﬁﬂ3@m

A gas originally at 1.10 atm and 298 K underwent a reversible adiabatic

expansion to 1.00 atm and 287 K. What is the molar heat capacity

of the gas 7

MO0512012 05(1)



SIS T 39HT Gimrd AR 30
What do you mean by first law of thermodynamic_s ? Derive its

mathematical equation and give its limitations.

(i)  HHAGT YsHhH
(i) HESE YA
(iit) 9H-3Fdieh YR | 30

l:xplain the entropy changes of an ideal gas In ;

(1) Isothermal process
(1z)  Isobaric process

(tr1)  Isochoric process.

M0512012 05(1) P.T.O.
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5. fr=fafead 0 9 o 9w W gfae feuafal fafge (v&s 5w 200 9=
q) - 4%15=60

()  TU9 9 91 9

(i) OYAEEH I AR IO TE JEHEI T

(iii) e TR FHT FCATIGRT T dATdR T TATaes
(jv) &RE dg &R 431 gigall &1 Sfds e

(v)  Fe(CO), a1 Ni(CO), T FEAW & &4 I ehid

(vi) dIvS{EY dd |

Write short notes on any four in 200 words each :

(1) Fuel cells and batteries

(11) Oxidation states and magnetic properties of Lanthanides

(1t1) Thermodynamic and kinetic stability of compl.exes compounds
(tv)  Bilological importance of alkali and alkaline earth metals

(v) Structure and nature of bonding in Fe(CO). and Ni(CO),

(vi) van der Waals forces.

M05612012 _ 05(1)
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Instructions to the candidates :

., THAA-THA A FA AT YA L | O U9 & WA S | Y % 2 § 5 dh
U Al faseg §

This question paper consists of five questions. All the questions have to be

answered. Question Nos. 2 to 8 have an internal choice.

2. U¥-TF % & 3% 300 ¥ du1 Fulif@ wom 3 €2 © 1 afe s =€ vl T
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The total number of marks of the question paper 1s 300 and the time allotted
1s 3 hours. All questions carry equal marks, unless specifically stated
otherwise. Answers should be written in the medium which you have chosen
1n your Application Form. No marks will be awarded, if the answer 1s wfitten
In any other medium. All the five questions must be answered. Questions
should be answered exactly in order in which they appear in the question
papér. Answers to the various parts of the same question should be written
together compulsorily and no answers of other questions should be inserted
between them. Regular calculator alone can be used in the exam, not the

Scientific one.

3.  9Y" Y9 &Y 3IWF B fSEw 20 ﬁﬁaﬁwﬁﬁ,mmwwmﬁa‘r
- uiEddl § e '

The first question will be of short answer type consisting of 20 compulsory

questions, each one 1s to be answered 1n one or fwo lines.
4. R UK HH S R T IR IEGYI UleH HL |

Wherever word limit has been given, 1t must be adhered to.

5. ufe fedt wed § fEEl WHR W FE qEU 91 TR THR H FE @, @ Y &
fet qan S TUR § ¥ S UK HES TH S|

In case there is any error of printing or factual nature, then out of the
Hindi and English versions of the question, the English version will be

treated as standard.

M0522012 05(2)



3
. THeiEd goas oY 3udd 999 1 I 1 a1 2 ufdad § Sy ¢ 20x3=60
(Give the answers of the following short answer type questions in 1 or 2 lines
each
(A) THIT mﬁw F TUF HIfS |
Explain Skraup synthesis.
(B) Wﬁm@mmﬁﬁmwmﬁ% ?
What do you mean by singlet and triplet states of carbocations ?
(C) cHTeR-7g1 Sgefisheor &1 § 2
What 1s Ziegler-Natta polymerisation ?
D) ARt fufeen &1 auiR S:ifed )
Explain Refdrmatsky reaction.
(E) wineifa =1 qazmsa
Explain fluorescence.
(F) & (IR) fafexw &1 oot &= F=n @1 & ?

What is spectral range of infrared radiation (IR) ?

05(2) P.T.0.



(G) TSI FEAA I HHHAER
Explain Aldol condensation.
H) AR @& & JUR W e & wuifae & a99Ed |
Explain the stability of pyrrole on the basis of resonating structures.
@  HgofEfa AT F@m ¥ 7
What 1s complexometric titration ?
@) e A dmme @ SgeAld-1 ) e ¥ 2

How is Butanol-1 prepared by ethyl magnesium bromide ?

K) wefte Afinl & W & wgT & fad fagun Weefhet yged el ©

7 5 St S, w2

Why absorption, not emission spectroscopy is used to study the spectra

of organic compounds ?

M0522012 - 056(2)
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(L) NMR@agfqﬁﬁ TMS &1 9ISy |
Write the use of TMS in NMR spectroscopy.

(M) ﬁﬁqwﬁmaﬁa@w‘ﬁwy’am‘ﬁﬁw'ﬁwmmﬁr
Explain the difference between configuration and conformation terms

used in stereochemistry.
(N) mwmmﬁammwﬁm.
Describe significant figure with suitable examples.
©) fafe= weRr & s w1 fafed
- Write different types of titrations.
(P) wenadEd ¥ T 7
What is tautomerism ?

Q) SRyeal qon gmeda ¥ I SRS |

Write the difference between precision and accuracy.

M0522012 05(2) P.T.O.



(R)

(S)

(1)

(0)

MOR29ONT D

6
fUfE™ =1 gar &1 9 S |

Describe the basicity of pyridine.
Yidfamegm au syfafemn Sfan guEaear 1 seww afsa g9gmea |

Explain with example, the terms enantiomerism and diastereoisomerism.

AYfedl &1 afietor Hifea |

Give the classification of errors.

FH-varfas @ Sy 1 wd S, 2 fufswasii =t fpar-fafy awemsa | 30

kxplain mechanism of Syl and Sy 2 reactions by energy level

diagram.

tfaergfdgiee @ i difs 8 s W@ € 2 3x10=30
@)  4-9fga gHEs

How are the following compounds prepared by ethylacetoacetate ?
(1) 4-methyl uracil

(i)  4-methyl, 7-8 dihydroxy coumarin

(112) Succinic acid.

NR{9)



3T
(Or)

(a) n-@ﬁ%ﬁ%ﬁ%ﬁﬁ%@@ﬁmmﬁw

U hiford | 30

Draw the potential energy diagram of n-butane and cyclohexane and

explain the curve.

by wiafarseuar qur swfdfarsi ffan ga@EEal & Hifds 9 TaEfE Togd W

fooqun it | ' 30

Comment on physical and chemical properties of enantiomers and

diastereoisomers.

3. (a) '{f:lﬁ.(indicators) &1 FUF Hife | {Lﬂ@ % F99 i FHURL H & 7 3TA- &R

a@mﬁwﬂ@ﬁaﬁtﬁﬁaﬁaﬁ{ _ 30

Explain indicators. What are the criteria for choosing indicators ? Write

the 1indicators used 1n acid-base titrations.

M0522012 . 05(2) P.T.O.



Why does pyrrole undergo electrophihic substitution preferably at the

2-position ? Also explain why imidazole is stronger base than

pyrrole.
3rrat
(Or)

(@) ﬂﬁﬁ?ammaﬂéﬁﬂmamaﬂﬁmﬁamy 30

Write the synthesis and reactions of quinoline and indole.

(b) FEieH e @l IRwIf it e S ® YER, AN 1 e

S 11 stfufeas = 9asEd | 30

Define quantum yield. Explain modes of dissipation of energy, Norrish

I and Norrish Il reactions.

MOZOO019 05(2)



4. (@) Hg HYAHR TWIE FH FUH FIGA| FEE GvAYU H ERUEAE HAMe

%mmﬁﬁwﬁw@aﬂ?ﬁﬁﬁ\ ' 30

Explain active methylene group. Describe the important uses of diethyl

malonate 1n organic synthesis 1n detail.

(b) 0.5 U TH JH T & fawh &1 TEiF et A wier faerm w1 s
250 Taell. & ™1 | W faoem & 25 faell. 8 Iufea @ & Qiew |
maﬁﬂwﬁ%ﬁ% Y YrarEae faeaa & 10 et 1 stavaewa

gl B | d foas W @ wE 9w =1 Sfqvaar s e Sifed |
(9@ H TE YR = 108) 30

0.5 g of silver coin containing copper is dissolved in nitric acid and

the volume made upto 250 ml. 25 ml of this solution requires 10 ml.

N L .
of —— ammonium thiocyanate for complete precipitation of silver.

25

Calculate percentage of silver and copper in the silver coin.

(Atomic wt. of silver = 108)

- M0522012 05(2) P.T.0.
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AT

(Or)
(a) gt A w1 9vi SIS g YR 3T YO & 2 wEiE
& TN Rl HAdIY | | ' 30
Explain the epoxy resins. How are they synthesised ? Write the properties

of epoxy resins 7
by fafen sifutsean qe i fi@eX (Von Richter) ifufsan 1 9o =ifsdt 30

Describe Wittig reaction and Von Richter reaction.

5 frefafeg § @ Rl 9R W WE® W OAYT 200 VIl # g oot

fafea 4x15=60

(e) sS=ew %1 wfaa aw sfufwang;

MO0522012 - 05(2)
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Write short notes on any four of the following 1in approx. 200 words each :
(@)  Free radical polymerisation;

(b)) R and S system of nomenclature;

(¢) Reimer-Tiemann reaction;

(d) Distinguish between acetone and ethanol by NMR spectroscopy

(e) Stability and reactions of benzynes

(/) lodometry titrations.

RINEODDNT O N9



