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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempting questions.

- There are EIGHT questions divided into TWO SECTIONS and printed both in HINDI
and in ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE from each Section. ;

The number of marks carried by a question/part is indicated against it.

-Answers must be written in the medium authorized in the Admission Certificate which must be stated
clearly on the cover of this Question-cum-Answer (QCA) Booklet in the space provided. No marks
will be given for answers written in a medium other than the authorized one.

Coordinate diagrams, wherever required, shall be drawn in the space provided for answering
the question itself.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.
Assume suitable data, if considered necessary, and indicate the same clearly.
Word limit in questions, wherever specified, should be adhered to.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt nf a question
shall Le counted even if attempted partly. Any page or portion of the page left
blank in the Question-cum-Answer Booklet must be clearly struck off.
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1.(a)

I.(a)

1.(b)

1.(c)

1.(d)

15(c)

2.(3)'

2.(a)

||||||||

Yus ‘A’ SECTION ‘A’
(i) CH,, NH, 3 H,0 il % Sfaieieh hior shAer: 109-5°, 107° < 104-5° Bd ¢ |

AT ity |

The bond angles in CH,, NH, and H20 molecules are 109-5°, 1077 and 104-5°

respectively. Explain. S
(ii) BF, 3R PF, 3psti & fege smepf ox s fewor seger il |
~ Comment on the dipole moments of BF, and PF, molecules. 5

i e A S F GEIA © ? Fel aoh {6 F9 99 S¥ CO 9 N,0, OK W i
AT Trardl | Geig i wd © 7

What is residual entropy ? Why certain substances like CO and N,O are associated

with residual entropy even at 0K ? 10
(i) Foreeet fomm & 1A = 24 sind "eier @1 TROMA TRAA I |
Derive the relation nA = 2d sin@ in crystallography. 5

(i) B Ueheh el & &R (110) o <= 7 Al g F=0 enlt ?

What is the perpendicular distance between (110) planes of a cubic unit cell ? 5
CO, & FTzEiHl 6l wemdr & R il SAffewddr & We HHY | 9 T
HHIEERUT | 2 hY GIfE g ?

Explain “continuity of state” with the help of isotherms of CO,. How is it affirmed
by van der Waals’ equation ? 10

BaSO, 1 fereiarar omhet 1x107'" md? dm ¢ ® fg Ba*? &1 ST =Telehell S qgT
qI1 25°C @9 W 127-28x10* m? mho mol ™! 3R SO, =T 160-0x10~* m* mho mol™
& qt BaSO, # fafire =meerc o1 afeher hifsa |

The solubility product of BaSO, is 1x10° ' md?dm=°. If thc ionic conduc-
tance at infinite dilution at 25°C of Ba'? = 127-28x10* m?* mho mol™' and

80'2 = 160-0%10* m? mho mol™!, calculate the specific conductance of BaSO,.
10

(i) NO 3] < anfveass wheftg @ sWmEw | fag @i f NO', CN- @ CO
FHEAFAAT © 3 NO ol 3 s NO™ H&H € |

Draw the molecular orbital diagram of NO molecule. Show that NO*, CN™ and
CO are isoelectronic, and the bond order of NO is lower than that of NO".

15
(i) Fraa sififen «® fgra & fEe fifve | sorRe aiifen 6t fea gar
aS R odll € ?
Discuss the theory of absolutc reaction rate. How does a catalyst make reaction -
faster ? 10

m—esc—u-c;hm 2



sssss

2.(b)

i.(c)

3.(a)

3.(a)

3.(b)

3.(c)

4.(a)
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3 ST(HETHAT & HFH oA g Z—?:T(;—%Eﬁwwﬁawmwﬁwwﬁ |
) &)

T T WA aTed o o (oIQ Foidfastd Fdidikia GHieRo ol GHlehReld &9
faepfta =R |

Starting with the expression —:——AH— for the system consisting of two
T 1(r,-1) .

phases of a single substance in chemical equilibrium, derive the integrated form of

the Clausius-Clapeyron equation. ' 'S

N, + 3H, — 2NH, <1 3f¥HfshaT-eA1 27°C W —21-97 Kcal ® | 50°C 9 stf¥fsrar-
AT Tehaell BRI ? N, H, 9 NH, &l #IeR SSAT-amikar 27°C 3R R g& W s
6-8, 677 9 8-86 cal mol™' deg™! ¥ |

The heat of reaction N, +3H, — 2NH, at 27°C was found to be —21-97 Kcal. What
will be the heat of reaction at 50°C ? The molar heat capacities at constant pressure
and at 27°C for N,, H, and NH, are 6-8, 6-77 and 8-86 cal mol™' deg™". 10

(i) SoRur & srfenwr fagra & saE ST | Us et €y ik wart foR
a0 foFg YR T STTHISTINUT W1 ofdT § | 9aed] O3 O% SoUieh Sl T UHE
dl © ?

Explain the adsorption theory of catalysis. Give one example and indicate the
type of adsorption involved. What effect does a catalyst have on an equilibrium

system ? 155
(ii) SGATAH] T IR FHIWC | n2BT F p-2l3d FgaTash 6l SATAT G |
MGATA] UK A1 & YHTE M FUM hIfT |

What are semiconductors ? Explain n-type and p-type semiconductors. Discuss

the effect of temperature on semiconductors. : 10
ST AT O T ARATT § | SRl Sitfores EviehdT = g ?
Define “Partial molal property”. What is its physical significance ? 15

d-hETehl < hIVNT TWT S F1 € ? W=9 qUl Sifehd IN@! ! derdl o SATHd g
g =1 wife 9Ra gC @R e i |

What are the angular wave functions of d-orbitals ? Explain them, including their
geometric signs, with the help of neat and labelled diagrams. 10

(i) SMZEerEd JHY TEEFG Jeaar Fom w8, e 9 | Fdved |t F@n g o?
Y FATeH A S HRY TIY Y |

State and explain Einstein law of photochemical equivalence. What is quantum
yield ? Explain the causes of low quantum yield. 165
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4.(a)

4.(c)

5.(a)

5.(a)

5.(b)
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(ii) TreRETE frserur & Rigie o1 aviq X | e fava a1 wew wd sl e
& |
Discuss the principle of polarographic analysis. Explain the meaning and
significance of half wave potential. 10

- SR F T G T 3-URATdl W TR ) | FEIeROn Shi Wl T S # A

T R el WA T WET K |y o g R EredeRdT il eren R |
Set up the Schrodinger’s wave equation in 3-dimension. Comment on the nature of
the equation .and various terms involved. Explain the significance of y and w2,

15

K . .
arfrferam A+B?1C T arEfeRie e |

]
A, foid e (1) =20 us T30 us®
[A]=[B]=1-0 M 3R
[A] = [B] = 0-5 M $hHAI:
Find out the equilibrium constant for the reaction 4+ B<= C -

=

assuming the relaxation time ((t) = 2:0 us and 3-0 us for
[4A] = [B] = 1-0 M and ‘
[4] = [B] = 0-5 M respectively. 10

WUS ‘B’  SECTION ‘B’

(i) o T forree &7 F dosRient ¥ Rumet F Yot f onen & | wdw o
Rl T8 Afhd |
Explain the pattern of splitting of d-orbitals in a square-planar ligand field.
Label each energy level properly. 5

(ii) [Co(NH,) ]CL, & foreeet &= emfieor ol 3R elshvl-+HT deichia Seol o1
qiRehad & | -
Calculate the crystal-field-stabilization energy and spin-only magnetic moment
of [Co(NH,)]CL, 5

AR foe (ufieliaeEtdiE) wieee (1) ST o a3t qerled gemEeaEn
sifera wR=en @i | feent foerm € sron afed SWoe |
Draw labelled structures of all the possible isomers of dichloro bis (ethylene-

diamine) cobalt (IIT) 1ion. Does a meso-form-exist? Give reason to support your
answer. , 1O
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5(e)

5.(d)

5.(e)

6.(2)

6.(2)

6.(b)

6.(c)

|||||||||||||

Fe,(CO), &l &= ford | firg o {6 s Fe ooy 18 zeiereial foom & afqey 2 |

Write the structure of Fe,(CO),. Show that each Fe atom conform to the 18
electron rule. _ 10

Sl Tehe SAMNISRAT W oy # wHAG € ? Ag frenw arfifohn & 9 fimr @ 2
Tk T Ueh Teh Saredll o |

What do you understand by an “oxidalive addition” reaction ? How does it differ
from an “insertion-reaction” ? Give one example in each case. 10

HTHI U133 Tl 6l TG ST STaeT +3 eIl § | Aifeh e ol 3R 31 o=
e foama € | w1 fofor |

In general, the principal oxidation state of lanthanide elements is +3, but some
elements also exhibit other oxidation states. Explain. 10

(1) ARI-geAloi AR SF & W FRO FT § ? Ycddh TR ol U IgTexul © |
IF_ = et fafer fordl ofk s@eht aamn | |
What are the main reasons for the formation of interhalogen compounds ?

Give one example of each type. Give the method of formation of IF, and draw
its structure. ' 1i5

(ii) TRE HFel T B € ? Tehel hl Telifcieh GLIAT 9 URadiaqr § @7 €9
TAE | 30 ER & GFell o stz o ford o il @ wiw R st @ swe
AW Y |
What are “labile” complexes ? Outline the relationship between lability and

clectronic structurce of a complex. Name the type of method used in the study
of such complexes. 10

foreeel & IR ol Al AT e | 6% I T TR FRY AT R
i AT A T

Explain crystal-field stabilization-energy. What are the factors that affect its
magnitude ? 15

frfefaa @tfieni & [UPAC ATHTeRtt & S@R A ford

(1) K;[Fe(CN);NO] '

(i1) [CO(NO,),(NH,),]

Write IUPAC nomenclature of the following :

(1) K;[Fe(CN),NO]

(ii) [CONO,),(NH,).] 10
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7.(2a)

7.(a)

7.(b)

7.(c)

8.(a)

8.(b)

8.(c)

lllllllll

(i) &g FEHHT T E ? Ni(CO), i At i fft gr 1 ww fefan e @ 2
firg X 1 Ni(CO), = 319) H gshelid T et © |
What are metal carbonyls ? How Ni(CO), is obtained by Mond’s process ?
Show that the molecule Ni(CO),, has a tetrahedral structure. 155
(ii) SFAATEE TEaH W Y FT THAS © ? TS 4d AR 54 SATH & Tl & @A Bl
8 AT T © ?

What do you understand by “Lanthanide contraction” ? How does it affect the

chemistry of 4d and 5d block elements. 10
TRt 31 & Hecaqul TREAHeh |EAVT T U SHIMSTY | WehIST HYANTT H Zqeh!
wfHeRT 1 foaRor weqd R | '

Describe the important structural features of “Ferredoxin molecule”. What is its
role in photosynthesis ? 15

SEUHA SEAARI e (1), [PtCL]> § &8 AR 7 S SHIEEE! Sl Seh i
wmaﬁlwﬁﬁwﬁmmwwﬁwaﬂ?ﬁm%mwﬁfﬂa
THETEIA] & WIH R o SUET bl 99 I |

Starting with [PtCl 4]2 , prepare diammine dichloro platinum (II). Name the isomer
formed. Choose the relevant starting material and write all the steps to get the other
geometrical isomer of the above product. : 10

(i) Foret asR 9 S YRR Egel § 39 1 @Wed € 7 CoF.- $ik Co(NH,)*
Gl <l TEISHUT STERAT FT © ? 3eh qIhid |EI el SATEAT =i |
What are low-spin and high-spin complexes ? Indicate spin states of CoFg" and
Co(NH,), 3* complexes. Explain their magnetic character. 15

'(u)qtaﬂa?hthﬁa—m;&mﬁ%aw%?s@:awﬁaﬁﬁﬁr gﬂﬁaaﬁmmaﬁa

R |

What is peroxomonosulphuric acid ? Give its method of preparation, properties
and structure. ' ' 10

YA A T ? o SR hI HEEAT W FARAMIA AL R HE
Tl AT ?

What are “Fluxional” molecules ? How does nmr spectroscopy help the detection
of fluxional character ? : 15

lgﬁﬁmﬁa@rm%%ﬁ1anﬁa?1273KW0-129dm3?rs@mﬁ?r$r3mﬁﬂ
=Mfed | afe v e 31 16:2x107'0 m? &% SRAT € AF S o B &Ehel
& UREAT Y |

Volume of nitrogen gas at 1 atm and 273 K required to cover 1 g of silica gel is
0-129 dm®. Calculate the surfdce area of the gel if each nitrogen molecule occupies
an area of 16:2x1071% m?. U
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