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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 questions m all. gl

Question Nos. 1 and 5 are compulsory and out'of the remaining, THREE are to be attempted
choosing at least ONE question from eac;h Sechop. e S

The number of marks carried by a question/ paltt 1s l.ndlcated ag.au.lst it. : ‘

Answers must be written in the medium authqnzed in the Admission Certificate v{hxch must be
stated clearly on the cover of this Quesnor_x-cun'_l-Answet: (QCA) Booklet in tbe 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

stion itself. ; . \ i
3;1 gstgeom :se 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 l?e adhered to.
Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a

: : d partly. Any page or porti f th
hall be counted even if attempte pag portion of the page left
gila?]t(l(;ﬁ tixe Question-cum-Answer Booklet must be clearly struck off. i
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@ue ‘A’  SECTION ‘A’

ol

o,

@WW‘L’ﬁ@ﬁﬁaﬁM%mﬁ% Iaﬁ%m(centrehalf)ﬁ

1,42) :
/a 3 frery Y g € ?
of length ‘L’ is in its ground state. What is the probability

A particle in 2 rigid box
10

of finding the particle in the centre half of the box ?
{(») @ H,0F 1-00 mol, 25:0°C 3K 1:00 atm { 30-0°C 3 100 atm I W #,
Sy sriafe 99, U, &1 qRaeq e | 59 #1979 0°C T 0-9970 g/em?® 71

100°C TR 0-9956 g/cm? ¥ |

Calculate the internal energy, U when 1-00 mol of H,O goes from 25-0°C and
1-00 atm to 30-0°C and 1-00 atm. Densities of water are 0-9970 g/cm3 at 0°C and

. 3 QEE b 0
0-9956 g/cm’ at IOO“CV. £ ot 2\ e 1
$.\v\fx\ ) | gé .
\ Fe) o s
/I{(c) MgO(s)%ﬁﬁqutﬁaRaﬁﬁmmFﬁﬁmAH,amAS,m%W%l
o <
Mg(s) + 1 0,(g) > MgO(s) AH, =-602 kJ/mol a5 7
AS; =108 J/K/mol 5,

) 0°cmMg0(s)%ﬁnfwaaﬁqAGia;rqﬁamahﬁrqlwugarﬁzm
0°C WX &@&d: a1 J&@&d: § ?

(ii) w@%ﬁmm%,ﬁamMgomﬁwhm:%ma:wm:ﬁm:
¥ Yee WM ? R A, @ syren Hifw w=i g 2 R, d 9§ aW H
qReem Fifve P afifer & @q wEfda 96qe S ?

Consider the formation of MgO(s). Assume that AH: and AS? are independent of

temperature.

Mg(s) +10,(g) > MgO(s) AH; =—602 ki/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)’ [s there a temperature at which formation of MgO switches from spontaneous
. {0 non-spontaneous or vice-versa ? If no, explain why not ? If yes, calculate the

‘_:‘-’_‘._, ~ temperature at which the spontaniety of the reaction switches ? 5

,“
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it ey Rigia o e % R w Frefifea 9 smen S -
(i) BeF, & € smfs SF, @vfig ¢ |
(i) P @ FARTEES, PCl; $1R PCI, 9t =TT & S N 3 0 NCI, & a7 & |

Explain the following on the basis of VBT and hybridization :
(1) BeF, is linear whereas SF, is angular. 5

(i1)) P forms two chlorides PCls and PCly whereas N forms only one NCI;. 5

FrafaRea sief e srfrfornatt @ o & 3@
(i) I,+2e"——2I7; E°=+0-54V
(ii) 2Br" ——Br, +2¢"; E°=-1.09V
(iii) Fe—— Fe*t +2¢7; E°=+0-44V

TR fafea wre e fom F @ F aur | (@ W@ w=e) fFeafafea
aﬁ%mﬁaﬁw&wﬁmmm:wﬁm@ﬁﬁmﬁﬁr&

(A) B, +2I" ——2Br +1,
(B) Fe+Br,——Fe’" +2Br~
(C) Fe+I,——Fe** +2I°

(D) I,+2Br" —2I" +Bn

\»r

Observe the following half cell reactions : Lo
581
1 I, +2¢” —— 21 ; E°=+0-54V /5@

(i) 2Br-——Br, +2¢;E°=-1.09V
(i) Fe——>Fe?* +2¢7; E°=+0-44V

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

(A) Br +2I" ——2Br +1, Rote
(B) Fe+Br,—>Fe* +2Br” AT
(©) Fetl,—Fe? +2I°

(D) 1,+2Br  ——2I" +Brp 10
1 FGT-P-CHM
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0 s T BT & 7 A Wiferat e & fob we wefm ® 7

e e # roa frede, @ftr fredg ok o fredat 6t e fffa

$fra : 2p, 3s, 3p, 4d, 5.

(iii) mmﬁwmwmwaaﬁw_%mséﬁaﬁ%%wmﬁ
o A g @ fraffa @ @ g ?

X0

(i1)

(i) What is an orbital and how is it related to the probability density ? 5
(i) Determine the number of radial nodes, angular nodes and total number of
nodes in the following orbitals : 2p, 3s, 3p, 4d, 5f. 5

(iii) 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

}@ (i) Hfee wier & e H W Ff | T
s A"~
(i) ga a1 & H WEAGT | 99 F JHE W =F=G0 Do | b
(» is (i) Explain the significance of Kelvin equation. 5
2 @ (1) Discuss the effect of temperature on the viscosity of liquids and gases. 5
2 feaforfa sttt /smamt & sty 9 1 afteher hiforg | ST TATIICT & 9HHH 59
@@ A afedra # | RO FaiEy | Y
: o
\;.; 4 (i) H; (i) Ne, (i) CN™ (iv) NO (v) HF
\;* i Calculate the bond order for the following molecules/ions. Arrange them as per the
increasing order of their stability. Give reasons. g
/ () Hy (i) Ne, (i) CN™ (iv) NO (v) HF N\ 15
. (N’ i
(d) (i) SR T GHiERUT Fea T | | e
(i) Mefem FREs i fied T=1 Bifeaw FoRmse S R | wEw ¥ F =R
” ﬁﬁ@mﬁwﬁmwﬁﬂélmmwm(w)
X %Aﬁzﬁ?ﬁmﬁmmm1-99g/c.cﬁm§3n%|1-00g?-lawﬁ
- mmﬁaﬁtmmiﬁrmwmaﬁﬁm
X (1) Derive Bragg’s equation. 5
v e )
& (1) The potassium chloride crystal structure is like that of sodium charide.

The upit cell cqntains four potassium ions and four chloride ions. Given that
';h;gs;/ze OE L;mtl cell as 6-29A and the density of potassium chloride as
. c.c. Calculate th i L B
e € number of potassium ions and chloride ions in 1-00 g
: - : 2 l* 2
: EGT—P‘C.HM I 1S .25 2s A
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3.(a) (i) wan ST frem @y o, 9 et ) wgE 9w v Al
¢ ! q{
: arel fafay womat W st adh weqm Aiftrg | b 7
(i) SR P, =3.00 atm  V, = 500 cm?
P, =100 atm  V, = 2000 cm3

BT (a) 3R (b) 3 R T el # HH, W, 1 IR B |

P : P ] ot
(a) L (b) >_—+2
A% A"

(i) Using the statement of First law of thermodynamics, érgue upon the various
effects on rising clouds as it goes to higher altitudes. 5

(i) If P,=300atm V,;= 500 cm?
P,=1.00 atm  V, = 2000 cm? :

Calculate the work, W ..sibje fOr the processes shown in figure (a) and (b). 10

3.(b) ﬁ&ﬁmﬁﬁamﬁﬁwﬁamﬁmaﬁm,maﬁaﬂ@‘éﬁ|

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

3.(c) (i)ﬁﬁﬁﬂaaﬁimaa%saﬁamﬁm%mﬁzmm

(i) feR wrsge @ faera, fret et & wht I & 0-00739 gm AgNO; %,
Gﬁﬁwsﬁ‘ﬁ’rﬁ%aﬁ?ﬁa@mmmw%lm%ﬁm,
0-078gmﬁw%ﬁgvﬁaﬁa‘éwmluﬁﬂ%mﬁ,@g%
ﬁwﬁz3.14gaﬁsﬁto-236gmﬁmaﬁizm|Ag+maﬁmm:ria:
W@H?ﬁ@amaﬁm@g*ﬁﬂmﬁ(a)Z}MngSﬁ(
(b) 0-236 gm iR ATEGE ? I ‘

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

(ii) 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

contained 2314 gm of H,0 and 0:236 gm of AgNO,. What is the transport
number of Ag+ ? After electrolysis, the anode solution has (a) 23-14 gm water

and (b) 0-236 gm AgNO;. o Al
5 - EoRRCHM
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mﬁraﬁﬁ'ﬁ(i)m(ii)mﬁ%ﬁmm%m

4y arem-grer et & |
qATd | I TR <t ST ot forg
| ' diagrams showing the capillary action of (i) water and (ii) mercury in N{g
y a gra S p « . :
ﬁj glggtubcir of different radii. Explain their behavior also
{7 ‘

/a@ (i)ﬁﬁamw%%?gﬁ%ﬁﬁaﬁmmwweﬁﬁm
(ii) et 7 AT ey f e S |

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

(ii) Explain the conduction mechanism in semiconductors. 5

4.(b) (i) T e ¥ Jorolty yewr ® AR # | 38 a2 fE ue wqure aReadd &
}b forg PVY = fiaq Brar @ vafs vk arat sadA F o pv=faa g g 1td
wHiforen =aTET wEga i)

(i) T =S g F A9 R T AT B R o v & firedt ) He At g8t
BT AR aKh T A I B ?

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

PV = constant for an isothermal change. 5

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

/ () IR H, o Fiw F Rifer it & i, H, e @ P % 3R g@dt s N,
o o 2P %, & Wl g R | 1w i Reforeex AT RRY A g 2 e v W
ﬁ?ﬁﬂ;%é(ﬁm)mﬁr%mﬁamaﬁﬁﬂmmm%

- HERA? | AH ﬁr«a%iamwﬁxﬁ%mgﬁwﬁ wta
Wﬁﬁqﬁmﬁmmmoaﬂtmm%quﬁ:&aﬂ} .

(i) R AT F AR R, Wﬁ?ﬂﬁ%ﬁaw#hww'

EGT—P-CHM : g Ve \{: ‘/A\ ' VD >
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(1) Qne sifie 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

g 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
L : : ;
e\ At temperature and assuming that the pores of filter have a diameter much smaller
¢ than the mean free paths of the gases. 10

(ii) Account for the difference between vapour and gas on the basis of critical

temperature. 5
!

%d) (i) =78 Hfire % fra Fro wee s § b 6 S 956 @1 A RS
B & ot Fedurae 956 @1 i oA GHRIHS Bt © 7

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

(i) A R T rawn st @ s aeh Sl g W |

N O g

(ii) Label and compare the phase diagrams given above : 5 —
' (X' ) <~_521
‘B’ “ :
@UE ‘B> SECTION ‘B L e B

: : T /K;/
| /5(3) H*(aq)+0H'(aq)j———1—:H20(l) ¥ e affa sffrn & fog 3 fer K, & m

1.4x10" dm?.mol.s™! % I | gw,w/
mﬁ%ﬁﬂﬁlﬁmﬁﬁﬁmm%% ; 'A @
() [H'],=[0H],= 0-10 mol.dm™ /q,/ 3 % » ‘
(i) [H'],=[OH7],= 1.0x10~7 mol.dm™ 45 i .
S wad) qufg @ aReeT H | A
The rate constant k, for the reaction described by H' (aq) + OH™ (aq) H20(1) is
1-4x10M dm?.mol'.s7". : . \ -
Calculate the half life of the above reaction if the initial conditions are - .
G ks ) [H'],=[OH] = 010m(—):dm3 . : | \/’ ';.; 1(:; z
m;“ o A [H'], = [OH], = 1:0x10~" mol.dm" ; e s ‘
7 b, EGT-P-CHM
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Identify the products and draw the Structure of A

9

DSQ:'QI 5o (colourless solid)
S,Cl, + NH,(1:2-67 ratio)ni-) Ao i
CCl, ~ oSk
Yuary,
WOo C

(golden-yellow solid) 10

S©) Ho™ (2= 67)F e s w5 s v i |
Find out the ground state term symbol of Ho** (Z = 67).

6.(9/ (i)%f@rﬁwm%mﬁwﬁﬁql

(ii) Qﬁﬁﬁﬁtﬁmm,ﬁﬁaﬁwmmg@mmm
Wﬁmﬁmwm,ﬁwﬁiﬂﬁw&uﬂnm@a:

10

t (fime) 0 5 15 25 35
HCI (ml) 16-0 10-24 6-13 4-32 3-41
Turtze o sifafsran fodta @ife & 2 1
(i) Explain the effect of temperature on rate constant. 5

(ii) In the hydrolysis of ethyl acetate using equal conce1_1trations of ester and
NaOH, the following results were obtained :

t (minutes) 0 ) 15 25 35
HCI (ml) 16:0 10-24 6-13 4:32 3-41
Show that the reaction is of second order. 10

(i) acreed 4358 A w1 WA wA g R W % WEY [HEA A
MW%WWT?&W 14,000 ergs sec! ﬁﬁl§§3ﬂ(
1105secasaqwmaé:am0-075ﬁ#}mamamgm§an%|ﬁawﬁ
3 TR AR T A, 80-1% AN TN | e Wi F qRee i |

Q EGT' P"CHM
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5

In the photobromination of cinnamic acid to dibromocinnamic acid using light
A a light intensity of 14,000 ergs sec-! produced, and a
bromine during an exposure for
¢ light passing through it

5

(i) Distinguish fluorescence from phosphorescence.

(i1)
of wavelength 4358
decrease of 0075 millimole of
1105 sec. The solution absorbed 80-1% of th

Calculate the quantum yield.

o/«:’) (i) o s R 1 AR 9 (Ni(H,0)62* (T8 T T P B,
Porerds e 3 sl o &) b safufe Freffa &KX
(i) st @ % war A, Ao # [Ni(H,0))2 & s a3, st & 8500,
13800 3% 25300 om-! W 2, 3% Fifem (Fuffa) Hfe | Dg & 7@ @
yReer diforg |

(1) Detchine the geometry of [Ni(H,0).]?** (paramagnetic complex with two
unpaired electrons) using valence bond theory. 5

(11) };sing Orgel diagram, assign the absorption bands of [Ni(H,0)¢]?** at 8500,
800 and 25300 cm! in solution. Calculate the 10 Dq value. 10

W TSR & tefiea: fove weer dvetwor feeam s wemar HEAT
| : 2 7 TEEra &
IRE TA1SY | TEH NG IRA-BIEgoH ey iyl w foft Fifso | : -

How diborane can be synthesized industri
ustrially ? Draw th : |
Comment on the nature of boron-hydrogen bond present i:l istfmme of dlboranl% |

7.(a) (i) BET wHteww forfq | sod afdtfora w6t =amen $ifo Lo d ek
.
fraffa o= & a8 forg yoR S9arht gt g ? ' b
(ii)ﬁmhﬁa@www&%mﬁmﬁwﬁﬁql i

(i) Write BET equation. Explai :
. Explain the terms involved in i oo
determination of surface area ? ved in it. How is it useful for the
10

(i) Explain the mechanism of reaction on heterogeneous catalysis
| ; 5

7 l Fe-2S 3“( 4Fe-4 |ﬁ5li§|i«'=l\ﬂﬂ a; HPEH e él &A1 &l '\aﬁ ERIEY
["J_F’e-ZS'aiSﬂ'ﬁﬁg;a’ﬁk SNQHFWﬁﬁﬂTQﬁWmWﬁW‘:ﬁ%Q |

oxidatio ; TR AYIPCORINS, - o ,
[2Fe-25]. n state of metal in oxidised and reduced forms of
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7.(c) (i) Steft e % Fdmvesy : €
| a%mma.?rf‘man'ﬂﬁamamﬂaaﬁ%,gqm

(ii) wqucaw&ssﬁ:wﬁﬁaﬁu Tt & wRever HifSra |

(1) Calculate the effective magnetic moment of Ce3+ (Z =58) at room temperature
10

7.(d) ﬁv&mﬁmmmm PtCl,]> &
L ey [PtCl,] I B A9 fFafofaa aumagat

(fower 5¢R@ @ & 397 . Br™ > CI™ > py > NH,)

How do you prepare the above isomers starting from [P’cC14_]2 using the concept of
trans effect ?

(Order of trans directing ability : Br™ >Cl~ > py > NH;) : 10

8.(a) (i) TR & GRT ¥ @d g¢ Frafofaa sfufmmst & Samct # wis fifvm
(i) Predict the product of the following reactions with justification :
(A) CIF + BF; —
(B) CIF + CsF ——
(C) CIF; + BF; —
D) I, + Br, —

WeAlgd Aok e o1l &R ARG & WA q, [Re,Clg]> (z 75) ®

(i)
4Tq-aTg ey @ gen & frafor g | | 10

(i1) Detennlne the number of metal-metal bond(s) in [R°2C13]2 (z= 75) usmg
simplified MO energy level diagram. _ | 5

1 ; EGT-P-CHM
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