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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 attcmpt FIVE questions in all.

Question Nos. 1 and § are compulsory and out of thc remaining, THREE are to be attempted
choosimg at least ONE from cach Scction.

The number ol 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
thc question 1tself.

Unless otherwise mentioned, symbols and notations carry their usual standard mecanings.
Assume suitable data, 1f considered necessary, and indicate the same clearly.
Word limit 1in questions, wherever specified, should be adhered to.

Attempts ol questions shall be counted in sequential order. Unless struck off, attempt of a question
shail Le vounted even it attempted partly. Any page or portion of the page lett
blank 1 the Question-cum-Answer Booklet must be clearly struck off
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Yug ‘A’ SECTION *A’
[.(a) (i) CH, NH, @R H,O 3Vi & 3ATeeeh o sFAT 109-57, 107 F 104-5° e B |
SITET hITSU |

The bond angles 1n CH4,, NII} and l]_EO molecules are 109-5° 1077 and 104-5°

respectively. Explam. 5

1.(a) (i) BI, 3R P, gl & gy sl e s feomor wega & |

Comment on the dipole moments of Bl, and PI*, molccules. 5

k! R

1.(b) s/l vl ¥ o aued © 7 FEl ad T g qad SR (0 N,0, 0K R i
A1 Ueerdl ¥ Helg @l Ed ©

& !
What is residual entropy ? Why certain substances like CO and N, O are associated
with residual entropy even at 0K 7/ | O

.(c) (i) fomeeat fmm & A = 24 sin@ G579 1 9RO & <l |

Derive the relation nAd = 2d si@ n crystallography. | >

(ii) = Usheh Het & &< (110) o o= 7 A= &0 =1 el 7
What is the perpendicular distance between (110) planes of a cubic unit cell 75
™ (™

1.(d)  CO, & Ar=adl i "Herdal @ aedr &l stfafesddr o TIE hI5M0 | FieEL 9T

~,

TR | 28R & aqiE gRl 7
Explain “continuity of state” with the help of isotherms of CO._. How 1s it atfirmed
by van der Waals’ cquation 7/ 10

I.(c)  BaSO, ! faciaam qumasa 1x10'" md® dm © @ 4f¢ Ba'? <l i@ ATl sid o
a1 25°C a9 9% 127-28x10 * m? mho mol ! 3R SO{;‘?‘ &l 160-0x107 m? mho mol
2l a1 BasSO, &t fafire =rererca s qierer hif |
§

The solubility product of BadSO, 1s 1 x 107 md*dm™. If the ionic conduc-

tance at infinite dilution at 25°C of Ba'?= 12728x10 *m? mho mol ' and

804_2 = 160-0x 10 *m? mho mol ', calculate the specific conductance of BaS0O,.

10

2.(a) (i) NO 3] a1 wifoges @eftm sRk@ = izu | g &g 6 NO', CN @ CO
FAZAHFIA] © 3R NO o a4 3 NO" d&H 8 |

Draw the molecular orbital diagram of NO molecule. Show that NO', N~ and

CO are isoclectronic, and the bond order of NO is lower than that ot NO .

15

~ = ~ el a ~ _

2. (a) (i) Frue st = fagma &1 fdadr i | IoRE AR & 168 YaR
~ ~ 3 -
do] R odl © 7

Discuss the theory of absolute reaction rate. How docs a catalyst make reaction

raster 10

[~
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y . " 4 AL Y : ¢
2.(b) =8 HlWeaThal § HARTY @R BT - = - — h] EMATTeh AT H Ushd g1
dl I’(Vi I’I)
hl I WA aTd @ & iU Fogiasm FoqreliRa adieor & GHladd &9
renfad o2 |
L | . dP AH * L .
Starting with the cxpression — = for thc system consisting of two

dr - 1(v, -1,

phascs ol a single substance in chemical equilibrium, derive the integrated form of
the Clausius-Clapeyron cquation. [ 5

2.(c) N, +3H, - 2NH, &t sii¥iferar-asa 27°C ® -21.97 Keal 8 | 50°C W arfirfemar-
FoAT Tehal BRI ? N, H, @ NH, @l #Ie SHT-a1Ral 27°C 3R R & = HHen
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 7 The molar heat capacitics at constant pressure
and at 27°C for N,, H, and NH, arc 6-8, 6-77 and 8-86 cal mol™' deg . 1 0

(1) STUROT <h ST fgred & oATeT HIfVT | Uk Jeledul cifslu 3R =ai Tk

=

=Y TohT TR ohT TTINEYT WRT ofdl € | 9reEsd] 99 R Ioiad &l 7 YT
Igdl ¢ 7
Explam the adsorption theory of catalysis. Give one example and indicate the

type of adsorption mvolved. What effect does a catalyst have on an equilibrium
system ? 15

o
—_
jas)
—’

3.(a)  (ii) AGATARl 1 IRATVG HINT | 42139 9 p-cEd Agdldd &l AT GIiag |
FoATAh] I a9 <k YHTG <l Ui HIfwu |

What are semiconductors ? Explain n-type and p-type semiconductors. Discuss
the effect of temperature on semiconductors. 10

3.(b)y TSR WG U Rl IRWTST | ZEehl Wifaes @i @ g 7

Define “Partial molal property”. What 1s its physical significance ? 15

3.(c)  d-FeAHRI < HIVIE O w1 FT & ? W&o adl Afhd JIR@! hl degr@ar & AT

{

g o WA a8 3Rl et Shifsu |
g

What are the angular wave functions of d-orbitals 7 Explain them, including their
geometric signs, with the help of neat and labelled diagrams. [ O

4.(a) (1) ATZECTA W1 ARG ol (90 F1 €, TE 6L | Fdwen dfst F1 § ?

FH FeH Al ok HRU TIE F |
State and explain Emstemn law of photochemical equivalence. What 1s quantum
yicld 7 Explain the causes of low quantum yicld. 15

3 m-esc-u-chm
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4) (i) dermrd e o fage @ AR ad | aHa @ea @ e vd Sl e

S
Discuss the principle of polarographic analysis. Explain the meaning and
significance of halt wave potential. | O

4.(b) AR R ade | el 3-afarar 7 uwd &l | @il il Uga e W " oA
T aTRATRER aEel R Ade fEwT TR R |y d oy bl ATERAL ol SIS Y |

Set up the Schrodinger’s wave cquation in 3-dimension. Comment on the nature of

the equation and various terms mvolved. Explain the sigmlicance of y and e,
| 5
(> Kl ,, - B o™
4.(c) AT A+ Bf’ C F AFATERTE e |
AN 1

A, | F (7) = 240 s4d 30 us £
(A]=[B]=1-0 MR
[A] = [B] = 0-5 M SHHUA!

e _ . K o
Find out the cquilibrium constant for the reaction A+ Bak;---"f N

]

assuming the relaxation time () = 26 us and 3-0 ps tor
Al =[] =10 M and
Al = [B] = 0-5 M respectively. | O

WUs ‘B’ SECTION ‘B’
5.(a) (i) @il wwae forre & 8 g-tifdeal & fauren & Sed & e W s Sl
TR @l TTE Alhd e |

Explain the pattern of splitting of d-orbitals in a squarc-planar hgand ficld.

H

Label each encrgy level properly. 5

5.(a) (i) [Co(NH,) |CI, % fsreee & wamiiamor Zsl $i Ueehor-Ars IR sreut o

ko

LI s

TREFAT |

Calculate the crystal-ficld-stabilization cnergy and spin-only magnetic moment
of [Co(N11,), |CL,. 3

Y

ST . LA B . oy r £ e o .
5.(b)  EEFART @@ (URIFEEUHA) e (lll) S o "/ araTiaa geTEaedET
sTfeRe m=qy @M | e faemma 2 sron afed SR oG

Draw labelled structures ol all the possihlc isomers of dichloro bis (cthylene-
diamine) cobalt (1) 1on. Docs a meso form cxist ? Give reason to support your
ANS\WCT L0

m-esc-u-chm i
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5
-, , L f\ s ](\r i % — . T - N .
S.(¢)  Fe(CO), @I T Ted | Rig o2 b Wedeh Fo TATY |8 2424 8 & s7eg 2 )

Write the structure of Fc}('("('))l). Show that cach I'c atom contform to the 18
clectron rule. | O
S.(dy  SUFHT @A AR | AT P oauEd © 2 oue Freaee wsfilen @ SR B R
Tk R Teh Ush IRTedll o |
What do you understand by an “oxidalive addition’ reaction ? How doegs it differ
from an “mscrtion-reaction™ ? Give onc cxample in each casc. | ()
— , R O T e _— s 4 a2 B _ =
5.(¢) AT S2A13E el &l W T8 €T 43 Bl € | wifeht o ded 3R 9 9u=mm
e fea™ 8 | v fofso
In general, the principal oxidation state of lanthanide clements is +3. but some
clements also exhibit other oxidation states. Explain. | ()
i 2 ’ ey O W T ™ = - i) .
6. (a) (1) ARI-gAlST AR =99 o UHE SROT F1 © ? U WhR &l U FeTed © |

™

F_ & &l et o ARzl aaen d@i )

What arc the mam rcasons for the formation of interhalogen compounds ?

Give one cxample of each type. Give the method of formation of lI*, anc draw
(s structure. 1 D

"-.,\1

e | r - S 2y i b - . rr - s o
6.(a) (i) WAl Aol AT EId € 7 HEA @l Zeliaeh oA 9 gRadiar § #7 g4 ¢,
AT | 50 R & gl & stemd & T o f&fd ar v e sman @ sEem

AH ST |

What arc “labile”™ complexes 7 Outline the rclationship between lability and
clectronic structure of a complex. Name the type of method used in the study
of such complexes. 10

2%

(™ N | . -
6.(b)  TshECe &1F TGV Foll &l SATEAT e | 28k IRATT & YHTET =T 91 i
G

Fkplam  crystal-field stabilization-cnergy. What are the factors that affect its

magnitude ? 1 5

6.(c)  Tftiad AR & TUPAC qHTEedt & sHar A fad
(1) K, [1e(CN),NO)
(i1) [CO(NO,) (NH ) |

3
D

Write TUPAC nomenclature of the following
(1) K, [Fe(CN) NO|
(1) [COMNO,) (NIT) | | O

¥
-q.._

me-esc-u-chm
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7.(a) (i) a1 FEIAG T E 2 Ni(CO), & | & iy grr S wig fohar Sidr € 7

o
s 3

e &< 1o Ni(CO), & H IqSEAE AT Bl © |

What are mectal carbonyls 7 How Ni(CO), 1s obtaimned by Mond’s process ?
Show that the molecule Ni(CO),, has a tetrahedral structurc. 15

7.(a) (i) SFSATEE UpEA W AT HT A € ? T 4d AR 54 A & qAl o HEA R
Y gUTHIT ATl © 7

What do you understand by “Lanthanide contraction” ? How does 1t aftect the

chemistry of 4d and 5d block clements. 10
7.(b)  TRIERE 37 & Aecayel TREATCER AU T UM HIGTT | WIS ARSI H ZEeh]
™ ,

HeRT T Taaro uEqd oY |
Describe the important structural features of “Ferredoxin molecule™. What 1s 1ts
role in photosynthesis ? 15

7.(c)  STEUHN TEFARD wifeH (10, [PtC1]> & 8 SRRl ? S gAEEaFdl | Ak AT
T Jeord B | UTENRI FRIETE Igrd ol 999 e AT ITTh IAG & A SATHA
SHTEEI] S UMY &S o SUTAT &l GUiF ehiieTy |

Starting with [PtCl 4]2_, prepare diammine dichloro platinum (1I). Name the 1somer
formed. Choose the relevant starting material and write all the steps to get the other
geometrical 1somer of thc above product. i 10

.

8.(a) (i) F'r w=shor @ S== WEEHUT Wl ¥ MY # @HEd ¢ ? CoF.” 3 Co(NH,)*
depell Tl TESHUT JERAT FT § ? TAch dachid GEIUN <hl SATEAT whifo |
What are low-spin and high-spin complexes ? Indicate spin states of COFS_ and
CO(NH3)§+ complexes. Explain their magnetic character. 15

- (if) W-3MFEEAT GoFh Ui 1 § ? 6k oA <kl ol o0 9 wEA1 69U
H |
What is peroxomonosulphuric acid ? Give its method of preparation, propertics
and structurc. 10

b SRS ™

8. (b) ‘TAFEEET | A FT R ? e THECTHER] Rl TEAAT TR AL Bl hE
T TATRAT 7

What are “Fluxional” molccules ? How does nmir spectroscopy help the detection
of fluxional character ? 15

8.(c) 1¢ Tform S& & @ah & o 1 atm 3R 273 K9 0129 dm® AEEISH T8 &1 g
Fifed | gfe vl dEae A9 16-2x107' m? &FFd XAl § Td S & g8 &AE
FT IREFAT FL |

Volume of nitrogen gas at 1 atm and 273 K required to cover 1 g of silica gel 1s
0-129 dm®. Calculate the surface area of the gel if cach nitrogen molecule occupies

an arca of 16-2x107'Y m?. 10

m-esc~-u-chim O
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