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QUESTION PAPER SPECIFIC INSTRUCTIONS

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

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

Candidate has to attempt FIVE guestions in all.

Question Nos. 1 and 5 are compulsory and out of the remaming, THREE are to be attempted
choosing at least ONE question from cach Section.

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

Answers must be written in the medium authonzed in the Admission Certificate which must be
stated clearly on the cover of this Cuestion-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 iself,

Unless otherwise mentioned, symbols and notations carry their usueal standard meanings.
Assume suitable data, if considered necessary, and indicate the same clearly.

Word Timit in questions, wherever specified, shounld be adhered (o,

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempied 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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gus ‘A’ SECTION ‘A’

1(a) e L g 4 el a v & | %) % WeA (centre half) 3
% foeey ot wrfaen 5 @ 7

A particle in a rigid box of length ‘L’ is in its ground state. What is the probability
of finding the particle in the centre half of the box ? 10

L(b) & H,0 % 1-00 mol, 25-0°C 3t 1.00 atm ¥ 30-0°C AT 1-00 atm F 740 8, 74
gadt st 39, U, = afmem fifig | 99 # 99 0°C W 0:9970 glem? 41
100°C 9% (-9956 glem?® ¥ |

Calculate the internal energy, U when 1-00 mol of H,0 goes from 25-0°C and
1.00 atm to 30-0°C and 1-00 atm. Densities of water are 0-9970 g/em? at 0°C and

0-9956 glem?® at 100°C. 10

o) MeO(s) Frmin w faw ifim | 7@ s AH, @1 AS; a0 & &6 2

Mg(s) + 1 0,(g) — MgO(s) AH, =—602 kJ/mol
AS; = —108 J/K/mol

(i) 0°C 7% MeO(s) % Fafor & fam AG, =1 wfem ity | =0 =5 e
0°C WT @A I Ed: § 7

(i) a7 St w9 2, few Mgo = P ww # s T s #
& yaz W 7 aw Ael, O sren fifg w6t ad 7 R e, 9@ 98 am w
gfime #ifan frae srfifin =7 @m: wafdan 9w =g 7

Consider the formation of MgO(s). Assume that .-!*.H: and an are independent of
temperature.
Mg(s) +10,(g) = MgO(s) AH, =—602 kJ/mol

' AS. =—108 J/K/mol

(i) Calculate AG. for the formation of MgO(s) at 0°C. Is this reaction
spontaneous or non-spontaneous at 0°C. 5

(ii) Is there a temperature at which formation of MgO switches from spontaneous
to non-spontaneous or vice-versa ? [f no, explain why not ? If ves, calculate the
temperature at which the spontaniety of the reaction switches ? 5
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1.(d)

1.(e)

HataEa wEy faga g g5 & s w feefafaa 6 =men Hifiw

(i) BeF, ifirw ¢ wmfs SF, wnfta &

(ii) P % ¥RT=E], PCl, 3 PClL, # &m0 & wafs N ¥ U@ NCl, & &9 ¢ |
Explain the following on the basis of VBT and hybridization :

(i) BeF, is linear whereas SF, is angular. 5
(ii) P forms two chlorides PCl; and PCl; whereas N forms only one NCl,. 5
Fraforfia af = afifirmet < saam @ 3@

(i) I,+2¢e ——21; E°=+0-54V
(ii) 2Br" —Br, +2e7; E°=—1-09V
(iii) Fe—Fe®" +2e7; E°=+0-44V

w Tl wve wws e & 99 % R W (o wwa) Feefeta
sl =t @ wafia @ sl 899 6 =men Fifm

(A) Bry+2I"——2Br +1,
(B) Fe+Br,—Fe +2Br” i
(C) Fe+l,—3Fe™ +2I°
(D) I,+2Br ——2I +Br
Observe the following half cell reactions :

(i) I;+2¢ ——21; E°=+0-54V

(i) 2Br —Br; +2e ; E°=-1-09V
(iii) Fe—sFe®* +2e7; E"=+0-44Y

Using the above Standard Electrode Potential Values, explain the spontaneity or non-
spontaneity for the following reactions :

{A) Br; +21" —2Br +1;

(B) Fe+Br, —Fe’ +2Br”

(C) Fe+l,——Fe** +21°

(D} I;+2Br" ——2I +Br 10
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22) (i)
(ii)

(1ii)

(1)

(11)

(iii)

2.(b) (i)
(ii)

(1)
(1)

wEEF 591 BT & 7 9% Wit wes o e v watiT ¢ 7

Frfafa st # Fron fioie, Fnfm fede st g ot & gen falfa
#ifia : 2p, 3s, 3p, 4d, 5f.

R i i o we g 8 A R e fr fEfy am dam W
v ag wan g @ @ it wen awe aen o

What is an orbital and how is it related to the probability density ? 5

Determine the number of radial nodes, angular nodes and total number of
nodes in the following orbitals : 2p, 3s, 3p, 4d, 5f. 5

Would it be possible to determine the position and momentum of an electron
simultaneously and accurately if the value of Plank’s constant is zero? 5
Ffar i % wea F e Afa

=t b F e W oA F v ) o=l i

Explain the significance of Kelvin equation. 5

Discuss the effect of temperature on the viscosity of liquids and gases. 5

2(c) Tl swpit /smadl & sy ww @ ofteen difg | 9 el & e
H sgaferm = | wR 5dars |

(i)

H, (i) Ne, (iii) CN- (iv) NO (v) HF

Caleulate the bond order for the following molecules/ions. Arrange them as per the
increasing order of their stability. Give reasons.

(i)
2.(d) (1)
(1)

(1)
(i1)
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H; (ii) Ne, (i) CN~ (iv) NO (v) HF 15
& wHiER sger Hifag |
Sifirs Tz o feew T S sEEs a6 2| TEe 8 § 9N

Gfirm e R AR TEOsE WEE B § | U dd o |ge (W)
6.20 4 3t ditfimm ¥EREE w1 oW 19 glee M # 1 100 g FEW H
iy sl AT FRss ATEAT Y a0 aREe Fi

Derive Bragg's equation. 3

The potassium chloride crystal structure is like that of sodium chloride.
The unit cell contains four potassium jons and four chloride ions. Given that
the size of unit cell as 6-20A and the density of potassium chloride as
199 g/c.c. Calculate the number of potassium ions and chloride ions in 1-00 g
of the salt. 5



3.(a) (i) wuH FoEfod] e w1 S e, S el 9 S o g el W e
o fafay wAmEt W Ao o6 wega e |
(ii) 3 P, =300 atm V= 500 cm’
P, = 1-00 atm  V, = 2000 cm?
TIFR (a) 1T (b) 3 oy T ot 3 w0, W o 1 Al SR |

(1) Using the statement of First law of thermodynamics, argue upon the various
effects on rising clouds as it goes to higher altitudes. o

(i) If P,=300atm V,= 500 cm?
P, =100 atm  V, = 2000 cm?

Calculate the work, W__ ... for the processes shown in figure (a) and (b). 10

3(b)  wuiEe TR S wEenel § Feie G T aH e, W 9 o O 8 6 |

Show that two phases are in thermal equilibrium only if their temperature are same.
10

3c) (i) ¥ &= o wigen 8w % i weie W Seew &9 T, #E SOy |

(i) e Amsde =1 faerm, Gt s & wfr aw # 0.00739 gm AgNO, 2,
78 e wi=giel & 9 A T wowen fFanomm @ | W@ & ERm,
0-078 gm fiear iz w fdtfm € w91 v & @ 4, WE F
fmmm ® 23.14 g =19 3 0-236 gm foex w2 a1 | Agt 1 afdmeis
F1 BN ? AYE FUEEA & g UAls & FeEEE # (a) 23-14 gm W AR
(b) 0-236 gm fea A1zdz % |

(i) Distinguish between Galvanic cells and concentration cells with an example
each. 5

(i) A silver nitrate solution containing 0-00739 gm of AgNO, per gm of water is
electrolysed between silver electrodes. During the experiment 0-078 gm of Ag
was deposited on the cathode. At the end of the experiment anode solution
contamed 23-14 gm of H,O and 0-236 gm of AgNO,. What is the transport
number of Ag* 7 After electrolysis, the anode solution has (a) 23-14 gm water
and (b) 0:236 gm AgNO,. 10
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3.(d)

4.(a)

4.(b)

4.(c)

gem-are Bremadt it 2 s & Anfet 7 () w9 (i) T F FHaE e & s
T | S A s A Al |

Draw diagrams showing the capillary action of (i) water and (i) mercury in two
glass tubes of different radii. Explain their behavior also. 10

(i) Fores S 5 B ¥ 7 wivheedidl ot w afim faecr wega Fifm
(i) et # wem frfafy £ smen Fifg )

(i) What arc crystal defects ? Give a brief account on stoichiometric defects.
10

(ii) Explain the conduction mechanism in semiconductors. 5

(i) T Ayl a F IwEeis weer w e | e am fF ow wgarer aftEdT &
fopvi=frg dm t e s wmef i S o pv=fma dm & | =
wHifers = wega i)

(i) ww W Fi g & a9 wn ufeE e R ow v ¥ fired wosen a3l
AT AT T WA H oAt ® 7

(i) Consider the reversible expansion of a perfect gas. Provide the physical
interpretation for the fact PVY = constant for an adiabatic change, whereas

PV = constant for an isothermal change. 3

(i) What happens to the air temperature in a valley when cold air blowing from
the mountain tops descends into the valley 7 5

(i) wRw #, uw we % fafew & ow g, H, few @ p ' SR g 9 N,
Forerar ar 2P &, & wdt wf § 1 we wiw = faforw 9t ol & =g @ o ond we
# w7 1 v ey (Freme) =o faferet 1 2 9ver it fomen sy & 2
¥ wpien ® 1w o et ¥ W = 6 F wre g oy H =gl R,
vl Fifs o wRw # o @ (=0 3T 99 3R T 6 Aied B

(i) Fifow AT F s W, A #R g & fm am F o s gamn )
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(i)

(i1)

One side of glass cylinder is initially filled with H, at a pressure P and other
side with N; at a pressure 2P. This glass cylinder is closed at both ends and a
glass filter in the middle of the cylinder divides it into two compartments of
equal volume. Describe what happens, starting at time, t=0 at constant
temperature and assuming that the pores of filter have a diameter much smaller

than the mean free paths of the gases. 10

Account for the difference between vapour and gas on the basis of critical
temperature. 3

4.(d) (i) == Fifim 5 fen o wEen aia 8 =f F TeE 9 @ e e

(1)

(i1)

(i1)

B ® s wedua 9% Y o TEm o B 8 7

Explain why fusion curve of ice has negative slope whereas sublimation curve
has positive slope in the phase diagram. 5

A fou mu wrEen sl # sifee R SR TR S

N O

Label and compare the phase diagrams given above : 5

@us ‘B’ SECTION ‘B’

5.(a) H*{aq]+{}H_{aq]%H1D{]j & g afifa sfifirr & foo 3 fews k, & 7@
=

1-4x10" dm¥mol-ls 1 ¥ |

IR = Tafaa afafer F B wifies smom o2 #
(i) [H*],=[OH],=0-10 mol.dm™
(ii) [H*],=[OH™], =10 10~ mol.dm™

a1 o arafg = ofiwam Sifem |

k
The rate constant k, for the reaction deseribed by H' (ag)+ OH ™ (aq) ";-—"“Hzﬂ[]} is
-1

1-4=%10" dm3.mol'.s!,
Calculate the half life of the above reaction if the initial conditions are

(i) [H*],=[OH],= 0-10 mol.dm

(i) [H*],=[OH],=1-0%10"" mol.dm™

10
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5.(b)

S4c)

5.(d)

S witsime T @6 w0 wE Fifi |
(i) == ¥ & T P’ qGw T @ |
(ii) ¥4 W = = P’ =gd =& |
Explain Langmuir adsorption isotherm
{i) when the gas pressure ‘P’ is very small and

(ii) when the gas pressure ‘P° is very high. 10

(i) Freferfiaa ww=t <t woa F1 Fos am

(A) Fm (ne-a=i) sifiem (0)

(B) werhrg-grswrfea (srifue tim) Smme (1) e w=he (Vi)
(i) Frafafaa # WPAC 7w faftag .

(A) Na[B(NOy),]
(B) [Co(NHy)GJ[CoCl]

(i) Draw the structure of the following complexes :
(A) bis (n®-benzene) chromium (O)
(B) fac-triaquatris (dimethylamine) cobalt (111} tetraoxosulfate (VI)

(ii) Give TUPAC nomenclature of

(A) Na[B(NO,),]
(B) [Co(NHy)g][CoClg] 10

Frafufiga Tami § geam i ofiw A f g & @i =39 |

®
WE— (i &)

-’ﬁ:ﬁl
S,Cl, + NH;(1:2-67 FIH) o5 A T

CC]..; jjﬂ_‘:—
e
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Identify the products and draw the structure of A.

o

Wluuﬂm solid)
320K P
o T AL s
R .
drty
Wooi O

{golden-yellow solid) 10

SIC]'E T NHJ {] 1 2.67 mﬁu]

5(c)  Ho(Z=67)F T F=eqr ug Weltsh A Ffag |
Find out the ground state term symbeol of Ho't (Z = 67). 10

6.(a) (i) = fee 9 @ % WA i = St |

(i) uftm ifze & we wwweR, # fim # o ik Oifem eegimee @ o
Higen ¥ wam fw mn o, feafafes afem e g 2

t (fime) 0 5 15 25 35
HCI (ml) | 160 10-24 6-13 4-32 341

wize & sfifear ol wif 61 2

(1) Explain the effect of temperature on rate constant. 5

(ii) In the hydrolysis of ethyl acetate using equal concentrations of ester and
NaOH, the following results were obtained :

t (minutes) 0 5 15 25 35
HC1 (ml) I 160 10-24 613 4-32 341
Show that the reaction is of second order. 10

6.(b) (i) wiesify =1 epedifa & faims $ifam |

(i) Toree 4358 A ® wW wo wu ffE s & www e A
grsaEinE we & foo v & e 14,000 ergs sec! ¥ EE AR
1105 sec * Fgue ¥ SR 0075 finfiie sinfm = g g 2 | faewe A
T Y AT W F, 80-1% AN TAT | FaTed A = gl Hif |
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6.(c)

6.(d)

T.(a)

7.(b)

(i) Distinguish fluorescence from phosphorescence. 5

(i) In the photobromination of cinnamic acid to dibromocinnamic acid using light
of wavelength 4358 A a light intensity of 14,000 ergs sec~! produced, and a
decrease of 0075 millimole of bromine during an exposure for
1105 sec. The solution absorbed 80-1% of the light passing through it

Calculate the quantum yield. 5
(i) v wren R W W wE [Ni(H,0),2 (T8 T dagEh 69 €,
foreer wm & agefera ey €) o smfaf fraffa =20

(i) e st & war @, femm #§ NiHL0) 2 % s =z, W R 8500,
13800 3% 25300 cm-! Tt 8, 9% fifem (Fuffa) fifsm | Dg % 7@ =
qfiteraa e |

(i) Determine the geometry of [Ni(H;0)s)*" (paramagnetic complex with two

unpaired electrons) using valence bond theory. 5
(ii) Using Orgel diagram, assign the absorption bands of [Ni(H,0)g]* at 8500,
13800 and 25300 cmr! in solution. Calculate the 10 Dgq value. 10

et =7 Aeifiea: fea wer Gy e on v @ 7 ErEiE 6 Ao W=
STt FTgy | T e aRd-eEEee ey & wER w et Hifg |

How diborane can be synthesized industrially ? Draw the structure of diborane.
Comment on the nature of boron-hydrogen bond present in it. 10

(i) BET wdftew faftm | woit affem vt ® awen fife | gdim doda @
frffa =t # g fom v sErht S 2 7

(i) et saro w afafen 6 frfafr & smen $ifg )
(i) Write BET equation. Explain the terms involved in it. How is it useful for the
determination of surface area 7 10

{(ii) Explain the mechanism of reaction on heterogeneous catalysis. 5

[2Fe-2S] #R [4Fe-4S) TR & wfir wm $ = = fox wamy |
[zFe-zsﬁnﬁﬂﬁgﬁaﬁ:aﬁaaﬁﬁH@ﬁaﬁwﬂmmmMﬁﬁm

Draw the active site structure of [2Fe-25] and [4Fe-45] ferredoxins.
Comment on the oxidation state of metal in oxidised and reduced forms of
[2Fe-2S]. 10
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7.4c) (i) weira famaa # SedeisEl i g Wfie sl ssen 2 B R W w
feroquft Shifery |

(il) & T W Ce?* (Z =58) & warll g=dm sl &1 ufteras $ifig |

{i} The commonly observed oxidation state of lanthanoids in aqueous solution
is +3. = Comment. 3

(i) Calculate the effective magnetic moment of Ce** (£ = 58) at room temperature.
10

7.d)  Tomer wma @ weeger W owam &1, (POl # g g s frefafra sereat
=i o e =6 7

(faae fasfira dvwgar &1 %7 : Br > Cl” >py >NH,)

How do you prepare the above isomers starting from [PtCl,]* using the concept of
trans effect 7

(Order of trans directing ability : Br™ >Cl >py>NH,) 10
8.(a) (i) e % grn 92w gn Feafafan sfifmast & sendi o wes Siftng
(1) Predict the product of the following reactions with justification :
(A) CIF + BFy; ——
(B) CIF + CsF ——»
(C) CIF; + BF; —
@) I, + Br, —»

(i) wEllEa avas wers oo X 9”@ % W@ #, [Re,Cly)* (Z=75) #

arg-urg sy i aeEr & Fafor $ifae ) 10
(ii) Determine the number of metal-metal bond(s) in [Re,Clg]?- (Z =75) using
simplified MO energy level diagram. 3
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8.(b) (i) IrEeTER & wevwEf geaan faw $ afommer st smen $ifin |
(i) wrEem SR w0 & fi ot st | = fif |
(i) Define and explain Einstein’s law of photochemical equivalence. 5

(ii) Discuss the photochemical reactions between hydrogen and chlorine. 5

8.(c) WEEmM C K ATRwE P-450 ¥ whem e (e gyweddee 69 (W) ) =
Yarf aamEe | 39 el v o ==l i |

Draw the active site (coordination sphere only) of cytochrome C and cytochrome
P-450. Discuss their biochemical function. 15

8(d)  [PiCLBr,(NH,),] F &t #wa Bildm gwmegdt & ke sm ey |
Drraw all possible stereoisomers of [PtClBry(NH,),]. 10

EGT-P-CHM 12



