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QUESTION PAPER SPECIFIC INSTRUCTIONS

Please read each of the following instructions carefully before attempling 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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@US ‘A’  SECTION ‘A’
1.() (i) CH,, NH, 3R H O Ui & S(eiereh o0 st 109-5°, 107° 9 104-5° €t © |

ATl En'C”:_ﬂQ l _

The bond angles in CH,, NH, and H,O molecules are 109-5°, 107° and 104-5°

respectively. Explain. 5
I.(a) (i) BF, 3k PF, St o feue simeel o sio fewor weqa o |

Comment on the dipole moments of BF, and PF, molecules. 5)

1.(b) @R Tl & ana o wHea & ? el 9o fh @ wer S CO 9 N, O, 0K R i
HARTE Tt & elg 1 W © 7

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

with residual entropy even at 0K ? 10
1.(c) (i) Foreeat fome ® nA = 24 sin® G=itr a1 AROMH TEqa 1T |
Derive the relation nA = 2d sin@ in crystallography. )

(ii) B Ueheh el & &R (110) o <= 7 Afiesr g F# enlt ?
What is the perpendicular distance between (110) planes of a cubic unit cell ? S5
1.(d) Cozéﬁaﬂsﬁaﬁaﬁmﬁwaﬁwﬁ%ﬂmaﬁmzﬁmlwm
HHIERRUT | 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

1.(e)  BaSO, I R o 110710 md? dm ¢ & f2 Ba2 <Rl (@A ATetehal S adan
qI1 25°C @9 R 127-28%10* m? mho mol ™ 3R SO, =T 160-0x10~* m* mho mol™
& qt BaSO, # fafire =meerca o1 afeherd hifsa |

The solubility product of BaSO, is 1x10° 0 md?2dm=™. If the 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

2.(a) (i) NO 3] <1 enivaes wefia oM@ =sw | fag &g & NOY, CN- @ CO
Tz & 3R NO & et s NO' A HH T |

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

2.(2) (i) FrRom sfifen ) figra 6 feem i | SorRE afifrn @ fea v
oSl R ol ©

Discuss the theory of absolutc reaction rate. How does a catalyst make reaction -
faster ? 10



2.(b)

i.(c)

3.(a)

3.(a)

3.(b)

3.(c)

4.(a)

2 ST(HITha & HFH aRd g0 %:mf—%ﬁﬂmaﬁammwﬁww& |
) all

T T WA ATl O o {oIQ Feidfasid Foldidikia GHieR ol GHleReld &9
faepfta = |

Starting with the expression d—P:——A-H— for the system consisting of two
(v, -7) .

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

the Clausius-Clapeyron equation. 15

N, + 3H, — 2NH, <1 3f¥Hfsha-3eA1 27°C W —21-97 Keal ® | 50°C W tf¥fsrar-
AT Tehaell BRI ? N, H, 9 NH, &l HIeR SAT-a1ikar 27°C 3R R g8 W s
6-8, 6:77 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

() S BTN R =t S | o e AR o =
g0 fohg TR o STUISTINT W T § | 9iEed) O R SoUReR Sl T UHIE
gar g ?

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 ? 15
(ii) SATAH] T IR FHIWY | n2ET F p-2lEd FgaTash 6l SATAT G |
TGATAh] UK 1Y & WHTS T GUH hIfoIT |

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

the effect of temperature on semiconductors. : 10
Carfires Aew g bt afemsT € | ekt it anefeRar @ ® 7
Define “Partial molal property”. What is its physical significance ? 15

d-hETehT & hIVNY TWT S F1 € ? E=9 qUl Sifehd INE! ! de™dl o SATHd g
& &1 i@ FRd Y THH ATEAT HIT |

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 TEEFS Jeaar Fom w=ar 8, e 9 | Fowed At F@n g 7
& e Al & FRI WE R

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.(b)

4.(c)

5.(a)

5.(a)

5.(b)

(ii) TreREEE fserur & Rigie o1 aviq X | Sefa fava @ wed sl e
& |
Discuss the principle of polarographic analysis. Explain the meaning and
significance of half wave potential. 10

AR & T TeieRor ol 3l § weqd & !Hﬁwaﬁmﬁammﬁaﬁ
T R el WA T WET 8 |y oy R g et R |

Set up the Schrédinger’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
stfvrfoRar A + BK C 1 A feTere |
ﬁﬁ, IERIGECAE (r) =2-0 us 9 3-0 Use
[4]=[B]=1-0 M 3R
[4] = [B] = 0-5 M hHST:
: ARl : K,
Find out the equilibrium constant for the reaction A+ B<== C
=
assuming the relaxation time ((t) = 2:0 us and 3-0 us for
[A] = [B] = 1-0 M and
[4] = [B] = 0-5 M respectively. 10

WU ‘B> SECTION ‘B’
(i)ﬁﬂﬁﬁﬁﬁﬂ%%ﬂﬁd—ﬁ%&ﬁ%ﬁqﬁ?%aﬁaﬁwﬁimmﬁ
TR Dl 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,) JCL, & foreeet &1 eamisor Sl 3R W=IhUT-HI delehid STEYT <l
e &Y |
Calculate the crystal-field-stabilization energy and spin-only magnetic moment
of [Co(NH,)]CL, 5

ARl fom (ufireliFeEtdE) wieaee (1) ST o a3t qerlad gemEeaEn
sifera wReen @i | feent foemm € sren afed SWoe |
Draw labelled structures of all the possible isomers of dichloro bis (ethylene-

diamine) cobalt (III) 1ion. Does a meso-form-exist ? Give reason to support your
answer. . 10



52(€)

5.(d)

5.(e)

6.(2)

6.(2)

6.(b)

6.(c)

Fe,(CO), 1 &A1 o | g & o6 Wcieh Fe TRATY] 18 Teiaeiel foio| o 31qeq & |

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

SAAl Tehe SAMNIshAT W od F wHAG € ? Ag frenw arfifohen & SR fimr @ 2
WA T Uh Th Iael 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 EA3S Tl hl TG ST STERT +3 eIl § | Aifeh e ol 3R 31 o=
gaen feamd € | e fefe |

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

(1) ARI-TeAlo AR SF & WE RO FT § ? Ycddh TR ol U ITexul © |
IF, T <l faftr fordl ok seehl waen @iy |
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. | 15

(ii) IRl Hehel 1 BId € ? Hepe hl Seldeiiien HCaT o URadian § o w6y g,
AT | T YR < TEl & sead o foi o faftn = v foman st @ see

AW SdqIU |

What are “labile” complexes ? Outline the relationship between lability and
clectronic structurc of a complex. Name the type of method used in the study
of such complexes. 10

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

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

frferiiaa et & [UPAC Tmmerett & Siqam A ford :

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

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

Write IUPAC nomenclature of the following :

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

(i1) [CONO,),(NH,).] 10



7.(2a)

7.(a)

7.(b)

7-(c)

8.(a)

8.(b)

8.(c)

(i) BTg FEHAT F0 € ? Ni(CO), 1 afs &t faftr gr S ww fefan Sman @ 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. 15
(ii) SFAATEE TEaH W AT FT THAS © ? TS 4d AR 54 =ATH & Tl & @A Bl
FQ g wRar § ?

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

chemistry of 4d and 5d block elements. 10
TRIERI 319 % Hecaqul §CaATHe vl o Ui hiSTY | WeRST HYIST | ZEen!
fHent a1 feraRor weqa & |
Describe the important structural features of “Ferredoxin molecule”. What is its
role in photosynthesis ? 15

SV SEAART Wfers (1), [PtCL,1> & el ST ? St qHiess] sl Seich A
waﬁ@aﬁlumﬁﬁawﬁmqaﬁaﬂwaﬁwwﬁ?ﬁm%mwﬁ?ﬂa
FUETEA] ol UTH e o SUET T 99 <hIfoTg |

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) 1 R @ 9= VR el § ST HT @EeAd € ? CoFy SR Co(NH,)Z*
Al <l TEISHUT STERAT FT © ? 3ch YSIhid A& el SATEAT =it |
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?hthaiﬂ'ﬂ&mﬁ%aw%?w%awﬁa’ﬁ%ﬁ: gﬂﬁaaﬁmmaﬁﬂ

R |

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

YA A T ? e SR hI HEEAT W FARAMIA AL R HE
IAT I ?

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

lgﬁfﬁmﬁafﬁfmﬁ?ﬁ%{1at1ﬁﬁ'(273KW0-129dm3?I3'gﬁGHﬁHW3Tmﬂ

=1fed | afe ydF A= 3 16-2x10710 m? &FhA BT § T S o I8 &R
T IR HY |
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 arca of the gel if each nitrogen molecule occupies
an area of 16-2X107"% m?. N1 0)
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