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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 in all.

Question Nos. 1 and 5 are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question 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 of a
question shall be 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.
Constants : F = 96,485 C mol!

R = 0-082 L atm K~! mol™!

= 8314 JK! mol™!

h = 6626 x 10734 Js

¢ =3x10® ms!
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1.(a)

1.(b)

1.(c)

1.(d)

1.(e)

2.(a)

gus ‘A’ SECTION ‘A’

e 3 N, ¥ N} 7 TR W wedt & Safh 0, ¥ OF T T W et & | e
&< |

The dissociation energy decreases on going from N, to N3 whereas it increases
on going from O, to O3 . Explain. 10
wF freme s ad # frefatad w=a E: a=05A, b=104, c=15A 1
3 IAAT 123-TAl F o A AR AT BRI ?

An orthorhombic unit cell has the following parameters : a=0-5A, b= 1-04,

c=1-5A. What will be the smallest spacing between two successive 123-planes ?
10

et qerd & atiafka I (U) 3 dent # Frd a@@ (Cy) T ST &Rl B A
a%aﬁzﬁarq‘%(%%!) _ 0; s % % g |
T,n

Express heat capacity at constant volume (Cy) of a substance in terms of its internal

(8CV) )

energy (U) and show that| —1| =0; for ideal gas. 10
Vv 1

frfer 3R vt iR AR R Rewola 5@ & | Q@ & fewn ) o wneeen & Q
mﬁaﬁilaﬁﬁwﬁwaﬁﬁﬁwmwmaﬂimmm
WTEedT FRE Y gEEat ¥ &K |

Phenol and water are partially miscible liquids. By mixing these two liquids, we
get two phases in equilibrium. Find the number of degrees of freedom of the system
and mention them with the help of its phase diagram. 10

sttt & forq ammaen e -

Fet(aq) + Ag(s) = Fe?*(aq) + Ag*(aq); 298 KR 0-531 R | E3g*q)/agee) 1 T
&R, S 298 K R E§e3+(aq) /re2taq = 0770V 4

The equilibrium constant for the reaction :

Fe3+(aq) + Ag(s) == Fe?*(aq) + Ag*(aq); is 0-531 at 298 K. Calculate EZ +q) /Ag(s)
When E%é*’(aq)/];‘ez*'(aq) = 0'770 V at 298 K. 10

300 Kt wwardt 2 3 siqiia e Praa g & fieg wwamivaes smedt @ w0 1.09
Y AR e ¥ Freaia o U B S @ | 56 Efory IuAT & afeher R |
1-0 mol of a monoatomic ideal gas expands to double of its initial volume against

a constant pressure under isothermal condition of 300 K. Calculate the heat involved.
10
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2.(b)

2.(c)

2.(d)

3.(a)

Ueh =fth QET @t © for wE IS 39 S 300 3R 500 K R g (Teafasr) & aig
IoT & fafenra a=ar ® aar a9 &1 & wfa 1000 J 6 IsAT fosapdfor ok 450 J 1
IO AT § | T IqH AT WA € ? 3N I % a9 H RO /HRON @l ford |

A person claims that a heat engine exchanges heat with reservoirs at 300 and 500 K,
produces 450 J of work per 1000 J of heat extracted from the hot reservoir.
Is his/her claim feasible ? Give reason(s) to support your answer. 10

ferafoafaa faeht sfaferor w iR R :
k ,
4B (@ e §)

2
T TFE 5 T H 4 3R BF Aigu & @idl (wied) @ guid 3R =t R |
ﬁm%:%=2|

2
Consider the following opposing reaction :

k
A -‘=*1— B (both are elementary)
ky

Depict the plots of concentration of 4 and B as a function of time and explain.

Given : ﬁ =2 15
ky

feamd fr ww gdta SART srawen sfifrn afiere & e # 9@ e q@ wiw
39 BT § SR TR HgAfed 1 AT A ¢ |

Show that a surface catalysed decomposition reaction follows zero order kinetics
with respect to reactant when its pressure is high enough. 15

TSI WA & ATT Held Rls=#e" (FTioeres Uheht W) & femmar o ® )
el FAT H T T B AT & e WA G (a,, IR Proan, Hr wwE A ok A
s ®) v enn ¢

The wave function of the hydrogen atom is given by R = %e" (in atomic units).
/4

What will be the most probable distance of .an electron from the nucleus in its
ground state (in unit of a,, the Bohr radius and in A unit) ? 10
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3.(b)

3.(c)

3.(d)

3.(e)

4.(a)

4.(b)

4.(c)

Wi (1) s 4f! st fomrma & ara SieF @ Sefe 470 saegite fomma
Tren Hifaw (1IV) smaa @ @ | =aren S |

Cerium (III) ion with 4f" electronic configuration is colorless while cerium (IV) ion

having 4f° electronic configuration is red. Explain. 10
SiH, — NCS ¥as #at € J=fh CH; - NCSafHa § ?
Why SiH; — NCS is linear, whereas CH; —NCS is bent ? 10

SO; 3R PF, % foru fere waR ot oo siféray ® 7 39 S1U[RHl ot amepfal <t =amean
g |

What type of hybridization is expected for SO; and PFs ? Explain the shapes of
these molecules. 10

YIS AEEl 3K Taha! & a1 dauig oid 7 jth yeer ft smafte snfy (wdidier)
& forq Yamé-goher diwia weteRw fafaa |

Write down Debye-Huckel limiting equation for it type of ionic species in a salt
solution with symbolic significances and units. 10

LCAO F1 & ? 3aed, et 3R wfd-sneem e = e € 7 snfvds was
(MO) Rigia % g & sicld, H, 3] &1 SRV o T IIGTH ARG & Y WL & |
What is LCAO? What are bonding, non-bonding and anti-bonding orbitals ?

Illustrate with a suitable diagram with an example of H, molecule within the
framework of molecular orbital (MO) theory. 10

- 3R 7 & weq & " gy fa g wfie frar $i afeer & @men =
3R et s =R, y=1 hpgr (it & T 379 €) |
Explain the phenomenon of capillary action with showing relation between the angle

of contact and the nature of liquid and derive the expression, y= % hpgr (Symbols
have usual meanings). 10

ga-aftt fawa =1 fao w3 & fofg, KCl-waw g &1 wa: Iuant i s € |
T qE gA-Gf o1 ToRERw wxar ® ? afe ¢, @ I wau-ag sa-ufy v @
forrareor war @ 2

To eliminate liquid-junction potential, KCl-salt bridge is used, generally. Does

it eliminate liquid-junction ? If not, how salt-bridge eliminates liquid junction
potential ? 10
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4.(d)

4.(e)

5.(a)

5.(b)

5.(c)

5.(d)

[Ni(CN),I*” & (@ffrr) wiegedia 8, afF [NiCL, seged € sk o
wmﬁﬁhwm%lwﬁmﬁﬁmﬁﬁqaﬁtaﬁm(ﬁmﬁ) $r
T T e &t |

The complex [Ni(CN),)*" is diamagnetic, but [NiCl,)>" is paramagnetic and has
two unpaired electrons. Explain these observations and deduce the structure
of two complexes. 10

d-d Ferergiier Tshaor faftg @t € 7§ i gl st E R Y w A W AN F 2
Why are d-d electronic transition forbidden ? Why are they weakly absorbing and
why do they occur at all ? 10

qvus ‘B’ SECTION ‘B’
T TR % AIHCAT § A TR § 7 wEgioeta e, et st - Ry, /36
1 JIWLAT AT H YGT T | Ry, = Rydberg foRi |

What do you mean by degeneracy of energy level ? Find the number of degeneracy
of hydrogenic orbital having energy — Ry /36. Ry; = Rydberg constant. 10

e F aretared fRRT #1 wieas it |
foam wma & « i QTR (T,) = 282 K 3R Fifds 7= (P,) = 50 atm |

Calculate van der Waals constants for ethylene.
Given : critical temperature (T,) = 282 K and critical pressure (P,) =50 atm. 10

ﬁ@rﬁ%ﬁmﬁﬁamaﬁﬁmmm(aﬁm)m(g):’%%:
1 2

\_7B
Ak<é: (3t st e ) |
C

Show that half-life period (t1) of the following parallel reaction is f‘(—zk)
1t
J
A& (Both reactions are elementary). 10

&

feR amm & 3 a9 | A F @a: sl W % Rig AH, AS 3R AG #T fig
1 Aafea, Dfsfea srrar Y B ? FRo s
What would be the sign; negative, positive or zero; for AH, AS and AG for the

process of spontaneous adsorption of gas on solid surface at constant temperature.
Give reasons. 10
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5.(e)

6.(a)

6.(b)

6.(c)

6.(d)

6.(e)

@Wﬁﬁ:ﬁﬁﬁm%ﬁmwﬁaﬁ&ﬁmﬁm%wmm
gt 6t fera=an R |

Discuss all the possible decay routes of an electronically excited molecule with the
help of a neat Jablonski diagram. , 10

mﬁqﬁmwwrﬁr(cm),sﬁaanﬁr(Cav),aﬁtaﬁmamgzrﬁr(cm)mrwa&% e
nﬁﬁﬁﬁwmmwéﬁaﬁlﬁwﬁmﬁ%mﬁa@ﬁwuﬁﬁa
FAT 8 ?

What does most probable speed (C,,,), average speed (C,,) and root mean square
speed (C,,s) mean ? Indicate these speeds on a Maxwell distribution curve. What
does the area under the Maxwell distribution curve represent ? 10

Nat, K* 3¢ Br-# amafis Brear s 137, 148 3R 195 pm® | NaBr 3R KBr #
quaT g 3R wAEat i sarfifa @ fraiia W

The ionic radii of Na*, K* and Br-are 137, 148 and 195 pm, respectively. Determine
the coordination number and geometry of cations in NaBr and KBr. 10
A 1 el gergen fore s £ cm? 2, arg # Freifera ® | afe g -9l
ST % o SRR AT 27 dyn om- & T g F I dfaRes T
afteerm T |

A spherical soap bubble of volume % cm3 stands suspended in air. If the interfacial

tension for soap solution-air interface is 27 dyn cm-1, calculate the excess pressure
inside the bubble. 10

frerfufs Aaye Gy =) SRR ST 6 @HiET S ST KA §Y e

(3, 5.,

Using appropriate fundamental equation of thermodynamics, derive the following

(oS _ (¥
Maxwell relation : (8 P) . = ( aT) . 10

mwﬁwgﬁmﬁwa@mﬁwﬁﬁ,ﬁﬁmmm@ﬂmm
Brar & | Y@ B § e & |

Solid sulphur on heating in an open container melts, but solid iodine sublimes.
Explain why. 10
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7.(a)

7.(b)

7.(c)

8.(a)

0) EWMW(MW)W%WWﬁWW%IWﬁ
Fife 71 & 7 FRO =@ |

(ii) ﬁmﬁﬁmﬁ%ﬁaﬁr&mﬁ%o%w@%ﬁmﬁwms@wm
TR A S A W A T 10-TA7 o B 2 |

(1) A reaction completes in twice the time of its half-life period. What is the

order of the reaction ? Give reason(s). 7
(i) Show that for a first order reaction, the time required for 99.9% completion
is almost 10 times the time for 50% completion. 8

(i) 3rFreifes A=t =am R ? THH TEATHE G o |
(ii) ﬁwf%—rﬁaaaiarr%?vhaﬁ?ﬁm%maﬁa?r%w%?
CIF,, IF,, CIF, BrF, IF

(i) What is inorganic benzene ? Write down its structural formula. 5
(ii) What is the order of reactivity of the following interhalogens ?
CIF;, IF,, CIF, BrF,, IF 10

() T, Ao sk HRem F ww w® P, AT AT FSee & S
TSIl & AN i adaar bt @ e 2
(i) AP*3/™ar Cr3* & ®H W NA g0 % Frgavr 3 Ca?*, Zn?* 3R Cu2+ ¥ g
T T #K |
(i) Zn?* & sfirest F auiq = o UG- & &7 F 309% Idl-AqHeHg
Tt % forg I w |
(iv) IR a7t Seft emgeit & Rrada e  Fa1 siftrer PS-I1# e g
1 it o AR & g 3 S9ge w7
(1) Why are manganese, iron or cobalt used in redox enzymes in preference
to zinc, gallium and calcium ?
(i) Explain the emergence of Ca?*, Zn2* and Cu2* in the control of protein folding

rather than A+ or Cp3+,

(iif) State the characteristics of Zn2* that make it suitable as the metal jon in
many hydrolytic enzymes.

(iv) What features of manganese suit it to function as a redox centre in PS-II
as opposed to metals such as copper or nickel ? 20

Frafafea S 3 ¥ 39 EMF & forq weiftra somgie arfiefiea, aw sfirfiear sik
I gt ﬁlﬁ?‘l{ :
Zn(s) | ZnCly(aq) | Hg,Cl(s) | Hg(1)(Pt)

Write down the respective electrode reactions, cell reaction and Nermnst equation
for cell EMF of the following galvanic celi :

Zn(s) | ZnCly(aq) | Hg,Cly(s) | Hg(1)(PY) 10
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8.(b)

8.(c)

8.(d)

8.(e)

HI(g) % 2s4ma@%ﬁwmrﬁw%ﬁrqma@a 1.992 | afg g« 3070
Fatt mﬁﬁaﬁaﬁ%aaﬁmm(g)n‘mﬁaﬁagq ?

The quantum Yield for photo decomposition of Hi(g) at wavelength 254 nm
is 1-99. If a total of 3070 J of energy is absorbed then how many moles of HI(g)
decomposed ? 10

IWAcmmmmgqﬁm%f@ﬁaﬁﬁmmﬁé:

(i) [CoNH,)g] Cls, (i) Nap[ZnCl, (i) [PPY)]PCL),
(iv) [(NHs)sCo-NH; Co(NH3)sI(NO3)s, (v) AIK(SO,),12 H,0

Write the name of the following complexes using the TUPAC nomenclature :
(i) [Co(NH;)g] Cl, (ii) Nay[ZnCly), (iii) [Pt(PY)al[PtCL]L
(iv) [(1\TH3)5C0-NH3-C0(NH3)5](N03)5, (v) AIK(SO,),'12 H,0
10
CuF, %t el @= # Cu?r "R F- 1BAR P RIARAF 227A R A & WA
= -frdxlt & B |w%m/ﬁmﬁﬁwmaﬁrﬁm|

In the crystal structure of CuF, the Cu2*is six-coordinated with four F~ at a distance

of 1-93A and two F ™ at 2.27A. Explain the reason(s) for this. 10
A Rifrw (T 3T 6 TEH et o1 iRt (BM TEa! #) HiT |
Calculate the magnetic moment of gadolinium (IIf) ion (in BM units). 10
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