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CHEMISTRY (PAPER-I)

Time Allowed : Three Hours Maximum Marks : 250

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 medium other than the"
authorized one.

Coordinate diagrams, wherever required, shall be drawn in the space provided for answering
the question itself.

Useful constants and integrals are given in Page No. 15.

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

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
questlon shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clea.rly struck off.
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WUs—A / SECTION—A

1. (o) W L% -l o § s T A % 01 %ol §
= g i _@EC_ o
w(x)—\/;sm > n=123,
el n wien GEm ¥ R0 < x < L i A TR F q-Ta A R RIS AFm fin=1
m%mﬁnﬁz?%aﬁ@ﬂ%aﬁﬁ:-h?%%mwmm
£in) a I = R SR

The wave functions for a particle in a one-dimensional box {length L) are

-yl = ‘/‘sm—-—— n=,23, -

where n is the quantum number and 0 < x < L is the distance along the length

of the box. Find expectation values of the momentum p =—h_- dgx- and squére'of
_ i

the momentum p?=- A2 gx—i for the n=1 state of the particle in the box.

Interpret your answer,

{b) arcafas fEt ¥ R T S gt 9 i g

B =_n_RL_a(z)2
obs Ty _nb \V

& P, Y @ 3, V 9 B, n Ae-gen §, R Rrm t SR ram i aop I F
st for 8
() 0 e e R e 7T e Py, 3T A1 /7 S B0 SR IO
e fflau J
(i) F, (g), Cl, () 3N Br, (g) ¥l = e &
(1) a%mmﬁﬁm@awmmmﬁwm|
(2) b agd i & T TR AT 3R T FHIE B =AEET H

The van der Waals equation for real gases is given by

_ _NRT ..a(_’}.)z
°bs "y -nb v

where P, ¢ is the observed pressure, V is the volume, n is the number of moles,
R is the gas constant and T is the temperature. a and b are constants
characteristic of a gas.

i} 1s P, greater or less than the pressure expected for an ideal gas? Write a

few sentences outlining therreason(s) for your answer.

C- AVZL-B-DINA[28 2
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{c)

(@)

(i) Consider the halogens F, {g), Cl, (g) and Br; (g).
(1) Rank these in order of increasing a. Jusnfy your answer.
{2) Rank these in order of increasing b. Justify your ranking.

100 °C 99 W i@ & forg arm fit o wdedi, AR, TP 30-0 kJ mol ! & o
100 °C @M 3 1 atm 3@ R 1 Hid & 9o aof5d & @ 2

i w1 HeA Ffagy
(i) Au 1 Ui BT

fiii} ﬁmﬁﬁﬁwwﬁ%mmamwﬁuﬁaﬁqmaﬁnﬁmm?mﬂ%ﬁm
e

The standard enthalpy of vapourization, AH®, for water at 100 °C is around
300 kJ mol™! and 1°mol of liquid water is undergoing vapourization at 100 °C

and 1 atm pressure.
(i) Calculate w.
(i) Calculéte Au.

fif) Under these conditions does the entropy change of the system or the
surroundings drive the process? State reasons for your answer.

THUFGH (Cgp) F 3G, Cgp U % T FO-Hfd 1Y T B & w9 ¥, el
Bd 8

) TR B T B et e T 2 87

-(iij T g 3§ Fre % foras Ty B 87

(iii} mmﬁw'mﬁmww@mﬂ

(iv) SRRl % TF 319 H B 502 pm 7 }) FTBREGA F 57 W kg m= 3
aRemaa Fifs |

Buckminsterfullerene (Cgp) molecules crystallize to form a face-centred cubic
unit cell of Cg, molecules.

iy How many buckminsterfullerene molecules are there in the unit cell of
- buckminsterfullerene?

(i) How many carbon atoms are there in the unit cell?

fiiij What is the mass of carbon atoms in the unit cell?

(iv) Given that the radius of a buckminsterfullerene molecule is 502 pm..

10

10

Calculate the'density of buckminsterfullerene in kg m™. 24+242+4

CAVI-B-SINA[28 3 , ‘ . [P.T.O.



fe} CO | % forw anfoees e (MO) Y #t T hife | WEiem & uR W sy & 0
uTq SRR § SEET M—C TAR &1 ¥ 91 fF M—O TR 11 o wb i we e
WY 1s TORMAT hl AR R T &

Construct the MO diagram for the CO molecule. On the basis of the diagram,
state whether the bonding in metal carbonyls is of the type M—C or M—O.
Explain your reasoning. You may ignore the 1s electrons. .10

2. (a) wﬁwwﬁ%ﬁﬁm@nm%%mm&mﬁﬁwﬁﬁmm
¥ 3 @ - o @

E, =-2-18x107'8 22 /n? joule
& n=123 -, e 0N Z THEER ST B
() R, TRee WA 3 B el wl % o g % w0 87 e i, S

maﬁmﬁ:ﬁamwwﬁsﬁmﬁ@*ﬁ?

(i} TR R EEEH WA H n = 2Wﬁmﬁam%mmnﬁﬂﬂm(ﬁ)
1 wierer )

fii) E.E's?lﬂg’ﬁamﬂ Li%*, $n=38n-= lwﬁwﬁﬁzﬁﬁﬁmwﬁﬁwai
m(nmﬁ)ﬂwml )

fiv) BT H I Be3* Fn =3 n=1%R A G B 3 =R 91 AR @07 S
I A T i)

The Bohr model for single-electron atoms predicts that the energies of the
allowed orbits are given by

E, =-2-18x10718 22 /n? joule

where n=142 3, -, 0 and Z is the nuclear charge.

(i} The Balmer series corresponds to transitions between which energy levels
in the hydrogen atom? Does the Paschen series appear at higher or lower
wavelengths than the Balmer series? ' :

(i) Calculate the minimum energy (in J) required to ionize an electron in the .
n =2 state of hydrogen atom.

- (i) Calculate the wavelength (in nm) of the photon emitted by an electron in
making the transition from the n =3 to n =1 level of the single-electron ion,

Li%t.
fiv} Is the photon higher in energy or lower in energy than the transition from
n=3to n=1in Be®*? Explain your answer. 5+5+5+5

{b) 'ﬁ%wmﬁmqﬁa%éﬁqﬂwzﬁﬁqﬁaaﬁ—
() TFGR a4 3 59 Sioa: AdiEa R WO, =R a9 FEE § A
(ii) 2R T TR T e S, ) o 97, o F e A i vad i g g

G AVZL-B-DONA28 4



In terms of the kinetic molecular model of matter, explain why—

fiy a liquid in an open container will eventually vapourize even if the
temperature is below the boiling point;

(i) the temperature of a pure, boiling liquid substance does not change even
though heat is continually flowing into the container. 5+5

(© 0-1 mm =™ H & A & §F N m fewn Im W, IR /o T
1.3x10% kg m™ 71 Yfig 9 0-065Nm ! &7 7 i 9 =0.

How high will a 11qu1d rise in a capillary tube of 0-1 mm d1a.meter if its dens1ty
is 1-3x10% kg m™ and surface tension 0-065N m™'? Assume 6 =0. 10

(d) W%ﬁ@g@—aﬁﬂmmmﬂ%tmﬁﬁﬂ?ﬁmﬁmmmo-ms
nm & FI % T F TRebeH HINT (FTR F1 THY 91 =63 - 5)

Copper metal has an f.c.c. unit cell. The accepted value for the metallic radius
of copper is 0- 128 nm. Calculate the density of copper (at. wt. of Cu = 63-5). 10

3. (o) W T FAdmE i wie s af@ 6.27 kJPC R Mifem (v sw -
24.3gmol™) ¥ 1.84 ¢ % w9 § 99 21-30 °C § 25-56 °C % gfafda & 9w 21
wa 6 fafire S0 4.18 J/°C/g B
(i) Mg%uﬁﬁa%mmﬁmﬁﬁﬁmmmﬁﬁﬁaﬁiﬁm%ﬁmwﬁﬁm:

Mg+ 02 (g) = MgO(s)

(i) Ak AffEm® 25 °cw, a@m%qﬁmm AT S, T Mg o S 9 W sfufea s
weft ufads (AH) 71 8m?

A bomb calorimeter has a measured heat capacity of 6-27 kJ/C. The
combustion of 1-84g of magnesium (at. wt. = 24.3¢g mol~)) leads to a

temperature change from 21-30 °C to 25-56 °C, The specific heat of water is
4.18J/°C/zg.

(iJ Calculate the change in internal energy {Au) per mole of Mg for the reaction
Mg (g + = 02 (8) - MgO (S)

fii} 1f the reaction were carried out open to the atmosphere at 25 °C, what
would be the enthalpy change (AH) of the reaction per mole of Mg? 10

(b) Wmﬁ@m@m,wgﬁzﬁﬂﬁzﬁw%:
TR (ag) = AR (aq)

25 °C W i & R wwarawn f@e %1 0 K = am/a,»-4% Grﬂafm[gizﬁ
Hiaa R 901 a,, for f aim )

i) 3ww sififea % o T fiew ol uftada, AGe, &1 TReem S|

C AVI-B-BIN.A/28 5 , { P.T.O.
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(i) aﬁr&mmﬁ:ﬁmwwwaﬁﬁmw Q =0-01 8, @& afifrn fisa =,
AG,, 1 iteher R

(i) & Q=0-01%, au 3 el & fra wamfe e & w0 S gm?

An important metabolic step is the conversion of fumarate to malate :
Fumarate (ag) = Malate (aq)

At 25 °C, the equilibrium constant for the reaction, K = ay, /a; =4, where a; is .

the activity of fumarate and a,, is the activity of malate.

fi) Calculate the standard Gibbs energy change, AG®, for the above reaction.

(i) Calculate the reaction Gibbs energy, AG,, when at some time during the
-course of the reaction, the reaction quotient, Q, is 0-01

(i) What is the difference in chemical potential between the two species when
Q=0.01? | 5+5+5
{c) éﬁﬁ?{wmﬁqaﬂmmﬂﬁwmﬁ%i 80 °C W J[& <A (37 9K = 78-1) &
NG 753 torr & AU Y& A (I WR = 92-1) H ATY-IE 290 torr B ﬁn%ﬁaa;
wﬁqwa@?%wwmﬂ%ﬁwéwﬁa% .
W wﬁmwﬁ%aﬂﬁﬁaﬁmqﬁwﬁﬁq N T 3udw foemm & ww 80 °C W
e ¥ 2
(i) =% Frerad 80 °C W W FhH AgATSER-a W IR
(i) A e P 5a iR & 35 e wfm R s & o wufi R st ¥ oionh @ &
e 1 Y
Benzene and toluene form a nearly ideal solution. At 80 °C, the vapour
‘pressure of pure benzene (MW = 78-1) is 753 torr and that of pure toluene

(MW = 92:1} is 290 torr. The following questions refer to a solution containing
equal masses.of benzene and toluene : .

i) Calculate the partial pressure of each substance in the vapour that would
be in equilibrium with the above solution at 80 °C. '

(il At what atmospheric pressure will the solution boil at 80 °C?

(ifi} Suppose that some of the vapour from the solution is collected and
condensed. What will be the composition of the resulting liquid? 5+5+5

(dj m%mﬁﬁwwﬁ% v{am%w:ﬁaﬁmmmmﬁﬁm

" The viscosity of gases increases with temperature but the viscosity of liquids
decreases with temperature. Explain. : 10

4. (a)  BF ¥ CO % 9 G B |
() BF 3103 Ry it e (MO) Yaifm $ i hifd | BF & 71 3igae frusnasha &, s
54 21 ¥ forg MO P i Co i sy el samar e =41 Fa ®7

C- AVZ-O-DINA/28 . 6



(i) o T FEUE N I-AER HeH S G §, BF q°1 CO F s WA H
FoFR qun Rafimaie w ==l ik BF qu1 CO % forg 91 91a g8 St S S
o) ¥ o 3N FI ST 7T Y@ S SR W, e et 3 fore 38 @ P-4 v
gt foae 87

The BF molecule is isoelectronic with CO.

fi) Construct an MO diagram for the BF molecule. What assumptions can be
made in BF which make the MO construction for this molecule much more
straightforward than for CO?

(i) Discuss the similarities and differences in the electronic structures of BF
and CO in terms of ¢ and n bonding and non-bonding orbitals. What -
possible Lewis structures can be drawn for BF and CO, and which of these |

. is most reasonable for each species based on your diagram? 10+10

(b) (i) G cie Wote ST o GHI T HH K G B, Ty e TR TEE o A i
w81 e i

Sodium lauryl sulphate can decrease the surface tension of water, but
sodium chloride increases the surface tension. Explain. 5

(i) TETEH ) T TiE Y IH AH O HE 90 W WA T W gE @ A o
BT B | 391 T HR §7

On gradual increase of surfactant from zero concentration to a higher
value, there is a sharp change in surface tension after some value. What is
the reason for this? S

) e g e v v R w1 e Qg e e % S

Platm| v L4
101 X .7 g
%

T —>

() Tomg v = frefia o 87 Faa g v R @ % Rt siftee =0 87

() o W, Vaw W ¥ i, Wi fag s freln el

(iii) 1.0 atm I W, A XA ¥ 56 AR Y A 2 7% dR - aqa 7 o 3 an wieda 91 §7
REEIE | ‘ )

(iv) verd % rg-za Fsm i w0 I qm 0 f @@ sen? we i)
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The phase diagram for a pure substance is shown below, Use the diagram to
answer the following questions : '

P (atm)
1.0-_

T —>

{) What does the point V represent? What characteristics are specific to the
system only at point V ?

(i) What does each point on the curve between V and W represent?

(if) Describe the changes that the system undergoes as the temperature
slowly increases from X to Y to Z at 1:0 atm.

fiv) In a solid-liquid mixture of the substance will the -solid float or sink?
Explain. ‘ - 5+5+5+5

@Wis—RB / SECTION—B

5. (o) Yaiml 6 wEra § == fife—
(i) FFR g T Whifiem v gve, damw (ﬁﬂﬁm)ﬁmw%ﬁ%ﬂz W%mww
o < ®;

(i} TTA O @ Y R W § AR 77 Frw v B B

Discuss, with the aid of diagrams—
(it why a block of magnesium is attached to a pipeline to reduce corrosion;
.(u} what is meant by pitting corrosion and how it occurs. 10 .
(b) =@ HiRY o w—
() [Fe(H,0)]" sTavas 9 & TN 2, el [Fe(CN)g )3~ ot Tfi 3
(i) wiReE T % SaE, Ty e e ¥ serel § W v £
Explain whyu
fi) [Fe(H,0)5]* is essentially colourless, while [Fe(CN)¢]3~ is highly coloured;
fi} examples.of carbonylate anions are more than those of metal carbonyl

cations. 545

() o W § b oy S § TR BN g o TS SRRt et e e e § el
Sofem sraeen & e e G Otg STiTEl B e it g 27

Why do lanthanoid ions have similar chemical properties even with variation of
atomic number and have higher lifetime in excited states than transition metal
ions? ' : 10

£ L B-AVZ-@-DINAS28 ' 8




@) () T B AR e i T S R Ca !, Mg2* 4 e i s &7

Why is Ca?* more suitable than Mg2+ for fast signalling process in cells? 5
(i) et T Y- F IRE FR-Y UIg 3 Hy0 8 0, 399 % o st g qon @
arafies wgg o It sTafAe stawen $ a1 wHfd R7

Which metal ions are responsible for decomposition of H,O to O, during
photosynthesis by plants, and what is the nature of this ionic cluster and
its ionic state? )

fe) E-TETaRE AR N Few 2 B W F o w6, e e € w100 Wk
Hia ¥ fifd 490 nm % vEm § 45 e % I s Ren T G=IRE TR R i
Sy 1 dar f 40% | R % qRomeee, mﬁﬁammo 344 A
aqafe & m) wen qu g i

In an experiment ‘to measure the quantum efficiency of a photochemical
reaction, the absorbing substance was exposed to 490 nm light from a 100 W
source for 45 minutes. The intensity of the transmitted light was 40% of the
intensity of the incident light. As a result of irradiation, 0-344 mol of the
absorbing substance decomposed. Find the quantum efficiency. 10

6. (o) WETI-WiwEd IR A wrew M w1 vaa- R, ﬂ@ma@?ﬁwmm?ﬂﬂwﬁ

3 g g
TEROE R Iy
TR DR =k, (M][MY]
AT L W= Ky [M?]

ek, Tk, YN0 TN T W F ) s g, fml geen yowr w Weww M
HiRfera @ 9 I, STaNa T ) i 21 2wiEe B e -agesd B @ (i s
F FF-R) v A diwar & Wiy & g R

Photodimerization of a monomer M in the presence of a photoinitiator occurs
by a chain polymerization process in three steps :

Phdtoinitiation : Rate = I ;¢
Propagation :  Rate = k, [M][M*]
Termination : Rate = k; [M*]

where k p and k; are the rate constants for the propagation and termination
steps, involving the propagating chain radical M* and I, is the intensity of
absorbed light. Show that the rate of photopolymerization (i.e., the rate of loss
of monomer) is proportional to the squf;re root of the light intensity. 15

C AVZ-@-DONA28 ' ¢ -9 - [P.T.O.



{b) @mwa&sﬁw,sﬁmﬁmaozﬁﬂﬁﬁa%,Mmem
Fga T &) o = i T E '

N

20000 + %

15000 1

{mol™)

10000 +

%; 5000 1

¢l 02 0304

1/{ 9869 | (dm? mol ).

ﬁmw%ﬁ;mﬁ&ozwm 10 g FwEm R T A1 [EARESE % TH S H
WWWO%M [T %1 2r0, ¥ 5 Ga%e W iwed mgT R A
Hife) %%?

The adsorpti,on.of a surfactant on colloidal ZrO, suspended in water followed a
Langmuir isotherm with the results shown below :

IE’ F.
20000 +
15000 +
10000 +
. 5000

1
Moles adsorbed

. .
Cd

0-1 02 0304
! /[Silrfactant] (dm3= mol )

Given that 10. g of ZrO, colloid was used in the expenment and that the
- cross-sectional area of a smgle surfactant molecule is O 25nm /molecule '

Calculate the surfacc area of the ZrO; in units of m g ' » 15

(0 T FEREE, ClFS,ﬁmt{aﬁﬁaﬁﬁmﬁaqﬁﬁaﬂﬁﬁ@%amﬁmaﬁqﬁ
Cl, 741 F, 1 T YoM X S0 1 9al 81

i) 01F3a€tséiaﬁﬁ§mm1'
(i) CIF, %mﬂﬁ?@?—ﬁéﬁmﬁﬁw%?
{iti) a%@rmﬁgq%amga‘m% o anfo sahif % A & wn frewd P T 87

. fiy) ﬁ@hucmsﬁaﬂﬁf(ﬁﬁa)aﬁmqﬁﬁmqﬁﬁmaﬁﬁmﬁmﬁf@amqmﬁq
LRicE ¥

U AVZ-C-BONA/28 10



F—F : 159 kJ mol™}
Cl—C! : 243 kJ mol™! ’

Cl—F : 255 kJ mol™!

Chlorine trifluoride, ClF5, is one of the most reactive compounds known. It can -
be made by heating Cl, and F, in a closed container.

(i Draw the electron-dot structure of CiF,.
(i) What is the electron-pair geometry for CIF;?

fiii) Knowing that the molecule is polar, what can you conclude about the
molecular geometry?

fiv) Calculate the standard enthalpy of formation of gaseous CIF,, given the
following bond energies :

F—F : 159 kJ mol™}
CI—Cl : 243 kJ mol™!

Cl—F : 255 kJ mol™!
' , . 20

7. (a) Tt ¥

Zn (5) | Zn (NO4)4 (ag) (0-5 M) ||Cu (NO3), (aq) (1-0 M} |Cu (él
%mzsécm,mmﬁwmﬂ%': '

’ ~-0.-76 VAN E’ =0-34V

Zn?* /Zn Cu?t/Cu

() TR vER A e fifen ¥ H D @ ad-da e e

(i) & S FrEa) F R W 38 A B e.m.f. T qitweE Q) I siewe § @ ae W
whnﬁﬁmﬁ:zn‘“ T Cu 2t m%mq&aﬂw(@)aﬁnﬁmﬁ%mﬁm

0-3°W0-2%1

For the galvanic cell

Zn (s) | Zn (NOgz), (aCD ©:5S M) ||Cu NO3); fag) (-0 M) [Cu ()
the standard reduction potentials at 25 °C are the following :

E’ -0-76V and E_ =0-34V

Zn?tzn = cu?*/ch

C- AVIL-B-DONSA/28 11 " [P.T.0.



ii Write down the two spontémeous half-cell reactions based on the
convention for electron flow for the cell as written.

{ii) Calculate the e.m.f. of this cell based on the concentrations given. In your
calculations, use the fact that the mean activity coefficients (r, ) for Zn?*

and Cu?* ions under the conditions given are 0-3 and 0-2, respectively. 5+10
(b) F= pH W el B TgEHENE TRA] H1 Sel-3AIHE
HCOj; +0H - CO3™ +H,0
i @ fam = aagmwm% 2 -
W = k [HCO3]
W&l k=0-01s7}, 25°C I
() il o e % w8l
(i} . 7R HCO3 ! RIS W, [HCO3]o =0-001 M &, A Hco; i a1d-amrg w0 77
(iii) T 30 SR § TGRS WA TF I0E §7 Q) e & we AR
(iv) FtRem wiew fifae au gfmo § T0F ) 6 oo AR wEE w W A
(wrHfeeh) wey fored 77
(v} a&m&mﬁmmm-owmorla,a’rém Kmscrejﬁq:nwmaf&rim
1 Bme |
(vi) Se-3aae AR Semard ¥ | sifirmre F T F SR T g T 9% T8 i g e

5 w7 6 S e TR TRafia 2 @ 2| o1 ok e At wit 3 for wit st 9 fafea
Hifre gon il A F= 3 @ oRedR sz

The hydrolysis of bicarbonate ions in water at a high pH
HCOj; +OH —» €032~ +H,0

follows the rate law
Rate = k [HCO3}

where k=0.01s"! at 25 °C. |

fii What is the overall order of the reaction? '

(i) What is the half-life of HCOj3, if the initial concentration of HCOj3,
[HCO3]p =0:001 M ?

(ifi) Is hydroxide ion a catalyst in this reaction? Explain in two lines.

fiv) Write down the Arrhenius eqliation and define each of the terms in this
equation. What each term physically relates to?

B AVZ-B-DDNA/28 12
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fv} What is the rate constant of the above equation at 350 K, if thé activation
energy of the reaction is 10-0 kJ mol~1?

(vi) The hydrolysis reaction is exothermic. Draw a curve of the reaction
showing how the energy of the system changes in going from reactants to
products. Mark in the activation energy for the forward and back

activation steps, and show the overall change in energy of the reaction.
2+5+5+3+5+5

¢ () Trafafaa Rl it A % g8 #1 % TTER TFIRY 91 YA 7 A WE AT
NH,, NF, @ NCl,

Arrange the following ligands in order of increasing A and justify your
arrangement : 5

() ¥3 Mn(CN)g]*", Mn(H;0)]** 1 RN T siggrashia &1 we R
The complex Mn(CN) 6]4' is less paramagnetic than Mn(H,0) 6}2+ .Explain. g

8. (a) ﬁm%ﬁmﬁ&wﬁ%fmmm
i) i NH2—<|3H~CH2—-NH2 FiH ala e g, wwmmﬁmmm%

NH,

v ferrs i wen aifts B {1y
i) TR STETES T i ol 3, Sl BRI SR w AR @ T 3
Account for the following observations : 545

i)  Although NHT"“Cl H—CHy—NH; has three basic sites, it functions as a

NH,
bidentate ligand when the ligand is in excess.

(i) Copper(l) iodide is a stable species, while copper(ll) iodide does not exist.
(b) Ffafa dFa sfufen
[Ni(e,n)2{1~120)2]2+ (aq) + tren {aq) — [Ni(tren}(l-l20)2]2+ (@q) +2en fag)
A '
% f7T log B 1 WM 1-88 #1 A H T ] FC W F wWe Hifm)
{tren = N[CH,CH,NH,);]
For the complex reaction

INi(en), (H,0),]%* (ag) + tren (ag) — Ni(tren)H,0),1%* (aq) +2en fag)
| (4)

the log p value is 1- 88. Explain thé value, giving the structure of A.
[tren = N(CH,CH,;NH,)3] _ 10
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(¢ (i) NMR SR § daage p-RPEm dgadl #1/3 1 10 72 T qiadq-sheds & &g §
9GRS B /9 &7

What property/properties of lanthanide B-diketone complexes make(s)
them useful as shift reagents in NMR spectroscopy?

(i) Fwdem A 9 | o ) ffy § (e #) s afted San # o =17

What change in the position of iron in haemoglobin occurs in binding to
oxygen and why?

(d) TR = = e 7 fafeee <t & fwin =@ &, W
Al,{OH)4 81,05 (4)
Al5{OH)581,0,4 (B)
Mg 3(OH)5 5140y (O
KAl,(OH)3Si3A10,0 (D)
Na,;5[(Al03),5(8105)15]- xHoO (E)
A, B, C, D E difimt & M sa5w)
Silicates produce a large number of silicate frameworks like
Al,{OH),48i,05 (4)
Al,{OH)2 81404 (B)
Mg3(OH)38i40;5 (O
KAl (OH), Si3Al0;q (D)
: Na;;[(AlO3)2(Si05)12]- xH,0 (E)
g@ Name the compounds A, B, C, D and E. 10
(e) =g o Feforfa wem wdt € 1 e €, @on ARk e € A 3 i A
() A 3 viEd ¥ W o e % R & Redq w wE d

(i) TR a9 R 5= yum-aife shifen o aed ?, @ e w Br o wd )

State whether the following statements are true or false, and if false, correct
them : : ) ' 10

fi) It is possible to change the rate constant for a reaction by changing the
temperature. o

5+5

fii) The reaction rate remains constant as a first-order reaction proceeds at a
constant temperature.

* ok %k
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IqTTft feSRiw o @R / Useful Constants and Integrals
Ny =6-02%x10% mol™
h=6-63x1073* J s
kg =1.38x107%3 gK!
c=3-00x108 ms™!
R=8-31JK"! mol™!
1F =96500 C

g=9-8ms!

25°C W (At 25 °C), 2> FT _59 mv, %:25-7 mvV

i o
I sinﬂcosix-dx=0
0 L L

ILsianianx=£
0 L L 2
B AVL-B-DON A28 15 : SB6—270





