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CHEMISTRY (PAPER-I)

Waxknum Marks : 25&]

Time Allowed : Three Hours
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 aill,
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.
itten in the medium authorized in the Admission Certificate which
e cover of this Question-cum-Answer (QCA) Booklet in the

Answers must be wr
given for answers written in a medium other than the

T must be stated clearly on th
space provided. No marks will be

authorized one. :
Coordinate diagrams, wherever required, shall be drawn in the space provided for answering

the question itself.
Unless otherwise mentioned, symbols and notations have their usual standard meani
data, if considered necessary, and indicate the same clearly ings.

Assume suitable
uestions shall be counted in sequential order. Unless struck off, att
3 empt of

Attempts of ca{d e s has el it
a question sh e counted even if attempted partly. Any page or 3
inqthe Question—cum—Answer Booklet must be clearly stru%k ofi?,ortlon of the page left blank

KVMS-P-CHY/3 1
[P.T.O.




/ WUE—A / SECTION—A

1. (@) T TR w99 = A wimo
2
[P+”—;‘J (V = nb) = nRT
1%
? T § DT Ao IAR-Nf0F SR el ST A -
S WA P SI Fomeh F T g = AR
ne real gas equation is van der Waals equation

2
(P+1—a) (V = nb) = nRT
V2

Which parameter in the above equation reflects the intermolecular force of

(b) A 1 I8 T1E WA B % I8 719 A &I | FH-1 WA AR (1) 99 T, () GEIF A,

1) T, (iv) SR B AR () T T weRiG Fm? = wen S|
The surface tension of liquid A is greater than that of liquid B. Which liquid

will show larger (i vapour pressure, (i) cohesive force, (i) boiling point,
(iv) capillary on and (v) wetting property? Explain. 5

(c)

= g 3 seflenl S oM HHH €, S0 §HH SSHIRG & 15 J KL (aReea
T ® T TR oE W R T ), Sfe S sam: B aEE 300 K 9o 400 K
®1 SR H S A S | & IR A A o g €, @ i qoEe e v
a6 TE i (7R i S ecen 3 e T3 e R )

Two blocks of a metal having same mass have same heat capacity 15 J K1
(presumed independent of T), but are at different temperatures 300 K and
400 K, respectively. Calculate the final temperature and entropy change, if the
blocks are in thermal contact and reach equilibrium. (Assume two blocks
ogether constitute the isolated system)

(d) 300 K T9AA 3 1 atm T T SEAGISH SHAATHRIZE 6 20 TRR 250 SETEe 3
eI © | FH I9H S SN /R R () e Hi T s § qRadd 6
UM i
N,0,(g) = 2NO, (g)
At 300 K temperature and 1 atm pressure, dinitrogen tetraoxide is 20 percent

dissociated into nitrogen dioxide. Calculate the equilibrium constant (K
and standard free energy change for the reaction at this temperature :

N;04(8) = 2NO, g) 5

p)

KVMS-P-CHY/3 3 [P.T.O.




(e) NH,Clig) ™ & R foifm dar 21
(i) 9 U S S Teh ¢ fesa # vl faRn s v, o gen fRae wees ot wrerdd Iufeig €7

(i) = WA @ fe= & wifofes NH, oft Sufedq 81 fohem meah iR yraeamd 3ufed
Shire

NH,€I(s) decomposes when heated.
(i) How many components and phases are present when the salt is heated

in a closed container?

(i) Now, suppose additional NH; is also present in the container. How many
components and phases will be present?

T Wd 8¢ (e Us) = e Imee & faomm # Fomdt disar € (AgNO;)
=5x107* kmol m™ o gudl fiwaR U ® C,(AgNO3) =1x1072 kmol m > I Higdl
Il fawen # Fmfea e T 31 Sge-smee faerAl B wEu g % weE | el R
25 °C W fogq-TemteE 39 % e oy & S| AE 1 oA i (wrares ffd
% 314H) | ‘

One silver rod is immersed in a si/lver nitrate solution of the concentration
C;(AgNOgj) =5x10"* kmol m 2 and a second silver rod in the concentration

C,(AgNO3) =1x1072 kmol m 3. Thl/lee folyte solutions are connected by

salt bridge. Calculate the diffefenice AE of the/redox potential for the
electrochemical cell at 25 °C (under equilibrium _e6nditions).

(g) )8 fawa =t faseamdt 571 y=-am ffy w1 e 27

it necessary to measure the cell potential using potentiometer under
conditions?

USR] AT 3gwa iar & T @ aifdat & i fqt 3§ b 3 ten % S SR AT @ R
,maaﬁ@mﬁmtmﬁmmﬁn*mwc_mﬁmﬁsmcwm40
TH1 SY1G1 Sfedl TS B1T, 1§ AGH WeHAT hl WiERIU Sl 1 STehoi eI

Everyday experience demonstrates that food will spoil outside in a hot
summer day much faster than it would be in a refrigerator. Estimate
the activation energy of these decomposition processes by assuming that

food will spoil about 40 times faster at a temperature of 30 °C than at
mperature of 8 °C.

T T3 % oohm e € {1 W A w0 A A 56w W A S S A g
|

ower is red in colour in daylight. What will be its colour in green light at
ight?” Justify your answer.

| T Pl ;SRR A RS B | R, st 6

Spontaneous adsorption of gas on solid surface favours low temperature.
Explain, why.

KVMS-P-CHY/3
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AR 6 ufy Me Frdura 6t 0 FA 62:3 kJ mol~! ® a¥1 HI(g) &
wHE Tedt 24-7 kJ mol ! #1 5™ 225 °C AR T Hi(g) e dwit & aFal 2,

=l =y
; Cp,m =29:08JK mol
G =33-56 UKt mollg
=29.87 JK! mol™!

p,m |
-3 kJ mol !
5y_of formation of HI(g) is 24-7| kJ mol™".

—When HI(g) is formed from
°C. The mean molar heat cgpacities over
the temperature range 25 °C to 225 °C are : ot i

(i) FrefaRas SR % RIT 400 K AI9HH W NP S T

SN2(e)+ > H,(g) - NHs )

0 -_"’u 2 R oy vy
SNH, =192:45 J K7 mol™!
b e
Sy, =191:61 J K 1 mol™!

L

oo e o =] =il
Sp, =130:68 J K™! mol ™))

KVMS-P-CHY/3



3. (@) () T P o 3 s v 3 o s R ) it ) SR % R
T U, H, A qu G % Hed i sem Hif

Derive the expressions of chemical potential of a component in 2 e

system in terms of extensive thermodynamic properties U, H, AlancClNC

RURIRCIE s ‘ ﬁsﬁ;qaa;mgngﬁsmawl%"cm
R 41 ¥ STaven s 71 Ve S e - e s & S A T
o, e 9 ) e ) 8| e o 3 woe @ @ e B

(i) FSPEH (T = 321 °C) qan ::;u (i = 271 °C) ThH-gAR % G4 3 T

Cadmium (m. pt.=321 °C) and bismuth (m. pt.=271 °C) do not form solid
solutions or compounds with one another. Their eutectic point lies at
61 weight percent of bismuth and 146 °C. Sketch their phase diagram and
label each region to show what phases are present. Explain the cooling
curves of this eutectic mixture. 10

(i) WEHRH-gE 3159 F1 R Mo gl M e 87

How does acetone-dry ice frgezing mixture work?

(b) 25°CTRGIFﬂ?Iﬁ?RFIﬁE:Sch”lﬂHﬂhﬂﬁgﬁ—%ﬂaﬂlgaﬂ?,‘ﬁ‘ﬂﬁZn2+ ST
# A v=2-74%x10"° m s &l

(i) St Zn?t SR 6 B 7 [ 9H 1 eTeher i) T Y e WS 6l
Al Ol 1 = 0-890 mPa s §I

(i) mﬂ%ﬁw&mﬁpﬁmjﬁmn
In a homogeneous electric field |E =5ch'1, the speed v of Zn

-—
s i = =1
aqueous solution at 25 °C is 2: 74 x10 A TS

2+ jons in

ki} Estimate the radius r of the hydrated Zn?* ion. The coefficient of viscosity
n of water at the given temperature is 0:-890 mPa s.

(ii) Calculate the diffusion coefficient D of the ion. 10

(c) (i) SI wome # 800 nmégaiamﬁﬁmﬁmmwmﬁﬁmm%m

Calculate the energy of 800 nm electromagnetic radiation per einstein

in SI system. 5

KVMS-P-CHY/3 Z [RNE:




(i) HI(g)aﬂm-mﬁmﬁiﬁaﬁﬁquﬁ?ma{UﬁﬁM% :
HI(g) + v —— H(g) +1(g)

H(g) + HI(g) —2— Hj (g) +1(e)
ks
Ig)+1lg) —— Ix(g)

AHIE)) o siftvifts, wren @l (¢) 7o Afifean Al w2

Hfm a; ﬁﬂ, o
dt

1 Ydl U]
The photodecomposition of HI(g) takes place following three elementary

steps :

HI(g) + hv—— H(g) +1(g)
H(g) + HIlg) —2— Hy () +1(g)
@) +1le) 2 L(g)

d[I-;I (g)}, quantum yigld (¢) and kinetic order of
/5

Find the expression of —

the reaction.

(a) yERfEsh § fgud TRe soee § TW ER dTEl gaueiEE [ i e S9EY ad foee
e |

Draw and discuss the polarographic wave obtained in the case of a dropping

mercury electrode in polarography.

(i) 25 °C W GrER A = B +C % d9AH # I=HH &t 13, SEh wRW B @1 C
$ gz At 5¢ TS| i F 3:0 pus AW T BE WU % U 25 °C W A
feri® 2-0x107° moldm™ ® @R 25°C W|B @ C < il = FiEAl
2-0x107% mol dm™ 2| 38 WUt § ;e 3 fRRieh] <A1 UM IR

The equilibrium A = B +C at 25 °C is subjected to a sudden temperature
increase that slightly increases the concentrations of B and C. The
measured relaxation time is 3:0 us. The equilibrium constant for the
system is 2.-0x107!® mol dm™ at 25°C, and the equilibrium
concentrations of B and C at 25°C are both 2:-0%107* mol ‘dm =2,

Calculate the rate constants involved in the system.

(b)

i) Tk YEd B, B 9 W 4 T

(i) 4 ch:, , IR D T D! A [ W wehE s
D ¢ B >»D’ F0 HEfdd @@ ¥ B A yifE i
Cp,0 =0-5 kmol m™ &) 40 firfe % 4, B ! Wz F7 TR 0-05 kmol m =3
mnﬁ%;_mﬂmmp'mam%,meﬁmcy:o-lkmol m g
T VI ky A1 ke, GG i |
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bstance B converts simultaneously to the products D and D’ by tWO
I k e

reactions D i Sai2anyy e initial

After 40 minutes, the

=0.5 kmol m“3.

d to 0-05 kmol m“3;
=0.1 kmol e

A su
parallel elementary

concentration of B is Cp o
concentration of B has decrease in the same time,
3 is formed.

the product D’ with a concentration Cp

Calculate the rate coefficients k; and k.

© aﬁvﬂwmﬁﬂ—mawmaafﬁﬁwﬁnﬁ%ﬁﬁ,
Wﬁaﬁﬁ@?ﬁ%lgﬁﬁ@ﬁﬁmﬁfﬁ%Wﬂw@lml
position

Kkinetic order of the solid-surface catalyzed gas-phase decom
h the pressure of the gaseous reactant. Explain with

i‘reﬁuaxﬁqf;awaaara%m

The
reaction varies wit

lausible mechanism.

wus—B / SECTION—B
Jmsta (140 g), S 40 ms‘lﬁnﬁaw@%,m%maﬁafw%? CLC|
i |

: What is the de Broglie wavelength for a bas

Com t on your finding. g
wﬁmmﬁ, W&r—wﬁv&?—g@?ﬁﬁdwﬁ?'ﬁaiﬁ{mﬁ%m
{sfinguish between cis- and trans-dichloroethylene by using dipole moments.

M%mammﬁmmﬁwﬁml

ctures with formal charges for

200 pm%,sa%?'cﬁwﬁﬁ 111wa€ﬁ%aﬁaﬁqaﬁm

eball (140 g) moving at 40ms ' ?

(b

Provide the resonance stru the nitrate ion.

W,ﬁm%ﬁtﬁ?imé

70 a0 &7 AT I |
e shortest distance between two successive 111 planes of simple
.ce of edge length 200- pm? Explain.

w1 27 gaw! HE B R ST 67

redoxin? How is it classified?

ST & A8 WA e 8

w is it affected by the ring size?

& el Hi|

d? Explain its structure.

errocene termed as a sandwich compoun

nmmw%?mmwﬁﬁ%@ﬁﬁwm%mmsa@eﬁm:

i) (CoNHy)sS04INO5 T [ColNH5)sNOa]S04
(iii) [Pt(NHg)g] [PLCle] T [Pt(NH;)4 Clal [PtCl4]

KVMS-P_cHY/3
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=24
P
3

‘ ; in the given
o S 3 : g . 5 of isomerisin
What is-ionization isomerism? Mention the type

e
pairs of complexes :

_A’J [Cr(H,0)¢Cl3] and [CrCl(H,0)5]Cl, - H,O
(i) [Co(NH3)5S0,4]NO; and [Co(NH;)sNO3]SO4

(i) [Pt(NHZ)4] [PtClg] and [Pt(NH;),4Cly] [PtCl,]
M%éﬁﬁqw%?marmm%waml

What is, irforganic benzene? Explain it with structure.

G) SMHIH 1 §7 A Hiv|

What is actinide contraction? Explain.

M % eigar fefofaa 6 g aeme qun sty H1 SgA sy :
(2) I3, (3) SF4, (4) BrFs, (5) XeF,

(@)

lecular orbital diagram for F, molecule, and mention its
der’and magnetic behaviour.

)} wmmmm,@mpomm-mmmm
7 e fifsg

Why is the electronic spectrum of [Co(H20)6]2+ pale pink, whereas the
spectrumof [Co 4]2‘ is deep blue? Explain.

27 ﬁwﬁv@a%EANmﬁmﬁﬁq:

[Cr(CO)s] (2) [Fe(CNj]*

(3) [CoNH;)6)* (4) [Ni(NHg)g)2*

rule? Calculate the EAN value of the following :

(2) [Fe(CNg)*

KVMS-P-CHY/3
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o

)

7 (@ () TR HRT y(o) = e, Hivm 4L
: A—dxnwmw%lm A 1 27
Show that y(x) =e®* i . _ :
V(x)=e™* is an eigenfunction for the operator A = d”n. What
is the eigenvalue?
i) Teh S fSTeeh! Sems :
(®) e S L %, 303 I Rofi o9 3 &, oifw 3o A et S
, U0 o 3§ T g% w0 (R wR mR) % g wm-frde Afem FHEm
d?y 2mE
LY h—zw(x) <x<L
3| IRMREd W0 H1 TAEE g, (X) = 23%‘11[nzx) %, sl n=123 .. 8l
n =0 HA R Tl a7 AT HIST
The time-independent Schrédinger equation for a free particle (of mass m)
in a box of length L (inside the box %ote ial energy is zero, but outside
the box is infinity) is
Ez—zi+2mE x)=0; 0<x<L
) ?W( ) =0; S
The solution of the above equation) is \W, (%) = E sin (%ﬁ), where
n=123, ... Why is n=0 not allowed? Explain. 5
(b) (i) R EA T T F SffeR T B Ap,, X Ax 2 h\h|TET | STEfRE AT 1Ed € qIh
Ax=50 pm I, G e R HAeH ST | Hel RS g < Rl W
foooft <RI
Find the minimum uncertainty in momentum and speed if we wish to
locate an electron within an atom so that Ax|=50 pm, using Ap, XAx 2 h.
Comment on your two findings. 10
(i) 2p, F&F & faC n, LT my F AW @ &1 e il
What are the n, [ and m; values of 2p, orbijtal? Explain. 5
(c) (i) I weh wEE SC, BCC @l Fccﬁammmmmammm
e T A R Wi 8f S S i ﬁd@ﬁﬂa@mﬁmm
§U 91 3L AL : ‘
Out of three lattice structures Sc, BCC and FCC, which one is most
economically packed and which one least? Give your answer, calculating
packing fraction of each lattice structure. 20
KVMS-P-CHY/3 11 [FREEOE




¥ e $m A Fm
(ii)mmﬁ%m-ﬁmﬁaﬁq%amﬁgmmﬂw

T 7 =TEn Hhifsm )

i hat is the Bragg
ragg X-ray diffraction studies of crystalline solid, W :
condition for constructive interference? Explain.

owing silicates : :‘

(1) sio3- mn, (2) Si
i

e

d 1 8

not follow the trend of m

*ﬂ‘“l/!,?F rﬂlrl B!
v

Wi

bysl i:rm?m(]-;\;;;‘n-»)—m in the u



