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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 priﬁted 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. 185.

Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Assume suitable data, i considered necessary, and indicate the same clearly.

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.
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Wig—A / SECTION—A

1. (@) o L% w-fofe st § OReg T A 3 w0 wed 8

y(x) = J5511'1—rf‘g'—JE n=1,223, -

&l n FieH 6T 8 W 0 < x < L 949 H IR F HY-WF 6 g R 9 A F0 Hin=1
W%%ﬂ;éﬁﬂp*?aaﬂtﬂﬁﬂ%ﬂﬁ —h2;x2%mqﬁqwﬁmaﬂw
?ﬁﬁmlmﬁwmﬁ%mﬁﬁm

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

2 nmnx
' x| = 81N — n = 2, 3 -
LU ’

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 ;x and square of
| 1

2

H2 =-n% g ) for the n =1 state of the particle in the box.

cx
Interpret your answer, | 10

(b) arfas ¥ g are Tew e e g T R

(3
°bs "y _nb v

&l P, M o &, V o 8, n Ae-wen @, R form t iR Tam Rl a R b MWF

Afirenaies fErmE 7))

f) e es e % R i ere B ger d Py 31 91 HH /7 SR FHROTEA LD
e fafau) |

i) F, (g), Cl, (g) 3K Br, (g) taiisHl I o & A
(1)a%aﬁmﬁﬁw@aﬁmaﬂxm‘}mﬁwﬁml
(2) b ¥ 9 FHiE | T8 At FRT 3R T FHIE H ARET HIN|

The van der Waals equation for real gases is given by

P = nRT —a(i)z
S Ty-np \V

the momenturn p

where P, . is the observed pressure, V is the volume, n is the number of moles,
R 1s thc gas constant and T is the temperature. a and b are constants

characteristic of a gas.

~: (il 1s P, greater or less than the pressure expected for an ideal gas? Write a
few sentences outlining the-reason(s} for your answer.

C- AVK-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. Justify your answer.
(2) Rank these in order of increasing b. Justify your ranking.

100 °C 99 W Sl % forg am9q &t gmes wOedfl, AH°, & 30-0 kJ mol 1 & qn
100 °C A 3 1 atm 3@ W 1 Hd a@ 9 95915d 8 @ &

(il  w % Iieweq FHifsm)

(i) Au F1 IiEaq il

(i) ¥ aRIErtEn 7 Fn aRaw 71 63 H g ofEdd whEn R vl wes wm? wwo aha aw
@ ' |

The standard enthalpy of vapourization, AH®, for water at 100 °C is around
30-0 kJ mt:::l__1 and 1'mol of liquid water is undergoing vapourization at 100 °C

and 1 atm pressure,
() Calculate w.
(ti) Ca.lculate Au.

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

(d) SHFERFEGHE (C o) F 3, Cgp Y F Th TE-Hi30 T v Hfdaw & w9 #, frefi

RG]
(i) _wﬁﬁr@ﬁﬁqﬁmaﬁﬁmﬁm%ﬁﬁmﬁwﬁﬁ?

(i) e ¥ R e A

fiti) THE IfGHT H BT T 1 T 0 B 27

(iv) THERRGAN F T a0 ) B 502 pm 79 3 | THRRTPAN F T B kg m 2 3
qRene hifs|

Buckminslt'erfullerene (Cep) molecules crystallize to form a face-centred cubic
unit cell of Cg, molecules.

/) How many buckminsterfullerene molecules are there in the unit cell of
- buckminsterfullerene? “

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

(i) What is the mass of carbon atoms in the unit cell?

(iv] Given- that the radius of a buckminsterfullerene molecule is 502 pm.h

prepp

Your Personal Exams Guide

10

10

Calculate the density of buckminsterfullerene in kg m™. D+242+4
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(e) CO v & forg enfiass & (MO) Y@t &l w1 e | WieE & IR W Ay f #
g FEIEA § 3eEET M—C THR & ] A T M—O bR 1| 379 obl i TE hifY)
A9 1s TARMA! Sl TGN T Fhd ¢

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) UH-3dad TS ¥ fore v wied qaigaE ohmen @ b argwa waneit i seid f wfeo
%mfﬁmﬂﬁ'ﬁ% :

E, =-2-18x107!® Z? /n? joule

SRi n=123, -, co ql Z THHA a2
() T O, TEgre w3 R S Tl % s G o SR 27 1 qieE Wi, e

Fﬁﬂﬁﬁgﬁﬂﬁﬁmmqnmﬁﬂiq{ﬁé’ﬁ?

(i) TF IS D BRI WHIY[hl n = 2Wﬁﬂﬂﬁﬂ$@ﬂi%ﬁwwﬁuﬁ)
qﬂqﬁqacH?mprﬁfﬂ;l

(iti) QEEE?EE;HW L12+ *n=3"n= 1Wﬁwmﬁqasé3;ﬁmmﬁhqﬁm%
Foe (nm ) % TR ST |

(i) WWQ&MTB?*%n=3ﬁn=1ﬂﬁw?ﬁﬂﬁmdﬁd{mﬁﬂﬂ(@7ﬂ?ﬂﬁ
S H WY FHINT)

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

E, =-2-18x107!% 22 /n? joule

where n=12 3, ---, = and Z is the nuclear charge.

() 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?

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

| (1t} 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%*.
(iv) Is the photon higher in energy or lower in energy than the transition from
n=3ton=1in Be>*? Explain your answer. 5+5+5+5

(b) 'ﬁ%mmmﬁ%%#ﬁéqﬂmaﬁﬁq%ﬁ-
fi) TGS 944 3 59 Iaa: T § & S, IR a9 w8 AR 8,
(ii} R w1 TR S S B e, ) oft 1, T s e 3 arq A 1y T g
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In terms of the kinetic molecular model of matter, explain why—

() a hquid 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 =W H & HOEH @ T F5 79 foan Iw 990, IR 59 F 994
1-3x10° kg m™ @1 g &6 0-065Nm ™! A7 7R «fifde 8 ~ 0.

How high will a liquid rise in a capillary tube of 0-1mm diameter; if its density
is 1-3x10°% kg m™ and surface tension 0-065Nm™1? Assume 68 =0. 10

(d) ﬁmmﬁ@m—%&ammﬁfﬁw%{aﬁm?ﬁaﬁﬁmf%asﬁwmmo-m
nm &! HW & U7 H TRebeH HINT (FFR 1 WA IR = 63-5) |

Copper metal has an {.c.c. unit cell. The accepted value for the metallic radius
of copper is 0128 nm. Calculate the density of copper (at. wt. of Cu =63- 5). 10

3. (o) & W Hamdt N wifta T g 6-2?kJ/‘=c gl WiEm (FEm o9 =
24-3gmol™') % 1-84¢g % T § a9 21-30 °C § 25-56 °C 0% qiafdd &1 e
5@ # A Fwn 4.18 J/°C/g B

(i) Mg%ﬂ%ﬂa%mmﬁmmﬁﬁmmumﬁqeqﬁqﬁ:m%%wuwﬂ%@:

Mg (s) + — 02 (g) — MgO (s) | S

(i) I AMNTETH 25 °CW, a@ﬂ%ﬁ%t@émm =] S, /@ Mg o Tfd 3ia st o
Ot gfad (AH) R dm?

A bomb calorimeter has a measured heat capacity of 6.27 kJ/°C. The
combustion of 1.-84g of magnesium (at. wt. = 24.3gmol™}) leads to a

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

() Calculate the change in internal energy {Au) per mole of Mg for the reaction

Mg(s)+-—2102- g) - MgO (8

(i} If 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 R A § 95 B

WEE (ag) = ¥R (aq)
25 °C R affsra & fog anaraen {8 &1 99 K = am/af_4% Gﬁﬂaftﬁ@z@
qispadr & @1 a,, B A giwa 2

) 3w AR & fore e fieg St afad, AGe, &1 ufeem £iRm)
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fii) aﬁ%mﬁ:ﬁ%wmmaﬁmw O =0-01 7, q¢ ifukrar frea 3,
AG, , F1 uRee Hifsr)

fiii) & Q=0-017%, a= 3 wielst % 9 qurfes fava 7§ & 7w Bm?

An important metabolic step 1s the conversion of fumarate to malate :
Fumarate (aq) = Malate (aq)

At 25 °C, the equilibrium constant for the reaction, K = a,, /a; =4, where a; is .
the activity of fumarate and a,, is the activity of malate.

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

(ii) Calculate the reaction Gibbs energy, AG,, when at some time during the
course of the reaction, the reaction quotient, Q, 1s 0-01.

(i) What is the difference in chemical potential between the two species when
0=0-017 - 5+5+5

(c) éﬁﬂqamzraﬁqwmﬁﬁwmﬁﬁiawcmméﬁﬂq(ﬂw 78-1) I
aTq-ard 753 torr & 91 Y IRA (I WR = 92-1) I Am9-IE 290 torr 81 Heieifag
T A=A U1 A & S-S FHHM % faema @ gef ©

) o s a3 e a1 P AR, Ghﬁﬁatrg?ﬁﬁmqéamasmcm '
BT H 2

i) ae facEd 80 °C M W forg aRgAvSTa g W IFAm?

i) AT SR B v e A oo T G R s 7o dafia B st 8 ) aRomd 53 5
GO 1 B

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 : |

g (i Calculate the partial pressure of each substance in the vapour that would
| be in equilibrium with the above solution at 80 "C.

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

fiiii 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

(@) W F Ty R EEE T ¥, WY T F W T A e e} e A

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

4, f{a) BF m-co%wméaﬁ:ﬁ% _
() BF 33 fyu anfres e (MO) @i ) mAHikm | BF 3 91 3gWH fhe snwsd 8, 5
T 31 F fag Mo fmfur | O &1 aen & @1 dun = W@ €7
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(i) o @1 n WEYF 7o M-IEYF FeH F TEY F, BF a4 CO i soiagi- JIGT
et qu fafeae w =] i) BF a91 CO & fog < 9w g8 == §918 S
edl & qyr ST TR SATC 0 YETRE & TR 9T, Wee eftefie 3 foTe 3 € w-efl s
gatftye foraeh) R7

The BF molecule is isoelectronic with CQ.

() 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) () Wi et Gethe St 1 gE TR HH HEHA B, T Wifea Fgs I T | i
Al ¢ | T SR

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

(i) IEERETE ) I A | ITR TH T HE gfE R T AH 6 a6 Y ¢ J 9 g
B1a1 | SHH1 T FRY 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 1s
the reason for this? 5

(o) T vad 1 e vt A a2 YafE w5 I w gy Sekied s 6 o
e -

T —>

() T v e frefta s 27 Faa fag v woda & ToRe sifteem #0087

(i) 9% W, Van W <9 ¥, 710 fag 7 frefm war et

iii) 1-0 atm 3@ R, 909 X ¥ Y a6 R Y A Z 95 $R-R a1 98 93 # 1 qitadd 8 27
LY | :

(iv) vaid & a-z7 fmo § w0 3w qon T fe g@ Sren? we Hifg

C AVZ-B DINA/28 | 7 - [P.T.O.
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The phase diagram for a pure substance is shown below. Use the diagram to
answer the following questions : | |

P (atm):
104

T —>

(i) 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?

(i) 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, | - 9+5+5+5

Eue—RB / SECTION—B

5. {a) @rEl 6 gEEd § =9l hifsu—

fi) < HT g T AediRrEm 1 U @, Gearor (PRISH) B wA % R, Irseresd & @y gey
o] T B | | |

(i} TTdA HERUT | 2T 1 @I & IR 98 Fohg TR qel B :

Discuss, with the aid of diagrams—

(j why a block of magnesium is attached to a pipeline to reduce corrosion;

(1) what is meant by pitting corrosion and how it occurs. 10 .

(b) & HiteE foh =&
() [Fe,0)g]°" Haws ¥4 ¥ THH B, TWlF [Fe(CN)g]>~ oreafies Tha ?;
(i} FETSCIE RO IS, U RIS ST % ISR 8§ dl S7ie B

Explain wh}——-
() [Fe(H 20)6]3 " is essentially colourless, while [Fe(CN)ﬁ]3' is highly coloured;

() examples.of carbonylate anions are more than those of metal carbonyl
cations. D+5

(c) 0 HR0 B fob ) e & o 21 7 oft ddaiae el % T o waE A § ek
Faford aeen A Ik Sadrd gshavl o1y 3 it e At e g 7

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

\ G AVI-B-D 2V A/ 28 8
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) () R e Rl A e dhe T BRI Ca ", Mgt e s g b7

Why is Ca?* more suitable than Mg2+ for fast signalling process in cells? 5

(i) NGl THI-ATI & G HA-T &g 3T H,0 ¥ O, 396 % Toie Iqerl & au1 39
St Tg 3R Iuh! TR ST F FT WP BY

Which metal ions are responsible for decomposition of H,0 to O, during
photosynthesis by plants, and what is the nature of this 1onic cluster and
its lonic state? 3

(o) THEW-THATE AR 0 Fed @ F AU F T 740 ¥, 2w w@e F W 100 W
Hia @ frfd 490 nm % vom # 45 e & fou smma fen ) =@ weera 1 fveran
3Mafd e ) il Bl 40% ofl | RuA & gy, mﬁﬁamﬁmo 344 A
qgfed B 71| wiew el Fid IR

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) YEW-TRvEA IR T wew M F vEw-Radew, Saen agelE wn g) @ e

0 Bl §
RN 0 W=
THRY { =k, {M][M*]
HHYA : «q = k; [ M*]

TRk, Tk, YORU 91 FOIE W % ) fEnm 8, PR g@en swwe w ewa M+
giefera & 9u1 I, AT TH &) diar €| qisy foh T -sgered h R (Il T
$ FTH-G) Tehra1 ol it & aHE & ATIIIE g

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

Phdtoinitiatinn : Rate = I,y
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) 1s proportional to the squé}e root of the light intensity. 15

C AVI-C-SINA/28 9 ~ [P.T.0.
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(b} Wmmm,ﬁﬁﬁaﬁWZrogﬁﬁ?ﬁﬂ%,Mqu 5k
S Fal ¥ 1 wierm fi ey TR -

T A |
g 20000+ g
15000+

10000 1

1
-1 e

5000 7

———t— >
0-1 02 0304

1/] EEH&Q%] (t:ln"f3 mnl_ll |

ﬁmw%ﬁ?mﬁ&ogwqﬂlo g I TR AT U1 YEEEHAE h TH HY H
mmﬁmozsnm /39 81 ZrO, éfam?ﬂqﬂw m2g~! TR A

it |

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

T
2 A
o 200001
£ 15000
~ T 10000 -
w2
S 50001
D- ]
= — >
0-1 02 0-3 04

1 /{Surfactant] (dms-. mol ;}

Given that 10 g of ZrO, colloid was used in the expertment and that the

cross-sectional area of a smgle surfactant molecule is 0-25 nm /molecule

% |
Calculate the surface area of the ZrO, mn umts of .mgg | 15

(c) aﬁaﬁﬂqmﬁaﬂr@ mm,mwfﬁ:mfﬂﬁﬂaﬁﬁﬁaﬁﬁ%@%la%% GG FdT H
Cl, 94l F, I @9 SRH F R0 9 &l 81

) CIF, Hi goigr-forg T see] '
(i) CIF, ¥ faT W'ﬁﬁ@ < sanfafa = 37
(iii) qamlﬁgqﬁaﬂg‘m% g oTiftas saff ¥ ar & @ P e g 8

(w}i"r{:ﬂucmsﬁaﬂﬁr( )ﬁ_mmquﬁﬁqimﬁaaawﬁ&
LRI | C

B AVZ-B-DINA[28 10
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et
F—F : 159 kJ mol™
Ci—C! : 243 kJ mol™’ |
Cl—F : 255 kJ mol™*
Chiorine trifluoride, ClF,, 1s 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,?
(i) Knowing that the molecule is polar, what can you conclude about the
molecular geometry?
(iv) Calculate the standard enthalpy of fermation of gaseous ClF,, given the
following bond energies :
F—F : 159 kJ mol™!
ClI—C! : 243 kJ mol™!
Cl-F : 255 kJ mol™!
20
7. (o) Teadt A

20 (9120 (NOs), (ag) (0-5 M) | Cu NO3)z (aa)1-0 ) [Cu g
ﬁsi%mzs*’cm 9% 9994 fava Fafafas 2

E. =-0-76V @ E =0-34V

Zn?* /Zn cu?t /Cu

() TR Yar iy F agEr e da f A @ ad-da afifrd fofaw

(i) & T TR % IUR WEE A i e.m.f. F IReert Hife) I79R sfrel § 58 9 W=
Iqan AR 6 Zn 2+ au1 Cu 2t sl & e afRe Ui (r, ) A 7 wrdl 3 st=nia s

0-3dUT0-2%1

For the galvanic cell

Zn (s) | Zn (NO3), [aCJJ 0-5 M}||Cu (NO3), faq) -0 M) |Cu (s)

the standard reduction potentials at 25 °C are the follomng

° =-0-76V and E’ =0-34V

2+/n C.u?'l'/il

C AVZ-B-DONA /28 11 - [P.T.O.
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(i Write down the two spontaneous half-cell reactions based on the
convention for electron flow for the cell as written.

(i) 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) I pH W T T IRFEHE TR H Iei- 3T
HCO; +OH —» CO3~ +H,0
ﬁmaﬁwmaﬁmmm% |
T = k [HCO3]
sl k=0-01s7!, 25°C W)

(i) fisE o T H R 7

(ij)  afe HCO3 I IRW Arexdl, [HCO3] =0-001 M®, Hcoj3 6 -3y /1 87

(iii) o T SR 3 SEgeaTES 39 T 30 27 A afwdl § T R

(iv) IR e e qun qdieo § 7@ ) A g die TRE @ R o
(yTfae) wey foeR 37

() Hﬁaﬂmﬁmmw-owmrla,ﬁéso Kq{wi?ﬁwﬁwwma{@maﬁ
&7 B

) 1~ e ot 1 R & 3R A 3l ST g T o 78 R Ui
R 1 o o e air 21l 1 o o e e w35 o wen it 0 R
Fifsr qon afvfrn A St § wm aRads gwisu

The hydrolysis of bicarbonate ions in water at a high pH
HCO5 +OH - CO3~ +H,0

follows the rate law
Rate = k [HCO3]

where k=0-01s™! at 25 °C. |

() What is the overall order of the reaction? |

(il What is the half-life of HCO,, 1if the initial concentration of HCO,,
[HCO3]y =0:-001 M ?

(it} Is hydroxide ion a catalyst in this reaction? Explain in two lines.

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

C- AVZ-@- DO NA[28 12
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(v) What is the rate constant of the above equation at 350 K, if thé activation
energy of the reaction 1s 100 kJ mel 1P
(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+0

() () Fafalas f’rrst 1 A % 9gd #9 & IR RE 97 379 34 I TWE HINT ;
NH,, NF, @91 NCl,

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

NH,, NFy and NCI,
(i) 5 Mn(CN)g|*", [Mn{H,0)g|** H 31380 F Srggrerhia &) w7 FHifm

The complex [Mn(CN)6]4'" 1s less paramagnetic than Mn(H,O) 6]2+ . Explain. 5

8. (g ﬁmﬁaﬁaﬁﬁaﬂﬁ%ﬁmmm:

() wafu NHz_(I?H—CHz_NHz o T &4 T &, 98 Ua fagd) fors <) g word &t &,
NH,

- vd forre i wrn wfvs B
(i) HR(]) TEEEE T i wiEis §, Tafh SR SR @ aftw @ T8

Account for the following observations : D+

(i} Although NHT‘?H“‘CHTNH2 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.
() Frfafga apa sifvfem

[Nifen), (H50),])2* (aq) + tren faq) > Niftren)(H,0),]** (ag) +2en (aq)
(A

% foT¢ log B 1 HM 1- 88 §1 A il TEAT od §E HH Hl WY W)
itren = N(CH,CH,NH,)5]

For the complex reaction

[Nifen), (H,0),]%* (ag) + tren (aq) — [Ni(tren)(H,0),1%* (ag) +2en (aq)
| (A)

the log [ value is 1. 88. Explain the value, giving the structure of A.
[tren = N(CH,CH,NH,}.] | 10
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(c/ (i) NMR SFMHH! A o g15e P-Rdhie el &1/ 991 0 378 Tob IRadq- 31yl & ®9 |
IqAT ST B/ B 7

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

(i) IRfeA | gy ° e h ¥l 3 (Svreifen B) = ufads g @ 3l =it

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

(d) Talerne w a1 v ° fafose el &1 T = 8, )
Al,({OH)4Si1,05 (A4)
Al (OH}; 51,0, (B)
Mg 3(0H) ;51404 (C)
KAl,(OH);S13A10,4 (D) !
Na;5[(AlO5)15(8i105);15] xH,O (E}
A, B, C, D q E Q& & W SR
Silicates produce a large number of silicate frameworks like
Al{0OH) 451,05 (A)
Al {OH)5 514044 (B)
Mg 3 (OH),Si 4040 (O
KAl (OH);813A1044 (D)
1 Naj5 [(AlO3);2(5105)12]- xHy O (E}
ﬁ Name the compounds A, B, C, D and E. 10

fe) sy f Fferia s v @ @1 Td &, 7o AR TeE § A % I IR
(i) 9 ¥ IREET & TR T AT & R RRE A afteds & 99 g

(i) TOR a9 R 9 vyg-:ife wAfufsen am agdt B, @ fufsean @ fér =f w&d 2

State whether the following statements are true or false, and if false, correct

Sy

them | | 10
- (i) It is possible to change the rate constant for a reaction by changing the
| temperature. -

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

* & %
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" Iqanft feimes ar Jaehd / Useful Constants and Integrals
Njy =6-02%x10% mol™
h=6-63x1073% J s
kn=1-38x10723 gK!
c=3-00x10°% ms™!
R=8-31JK mol™!

1F =96500 C
g=9-8ms™’ |
25 °C W (At 25 °C), 2'1” = 59 mV, R?T -25.7 mV
ILsinEcosy—&:O
0 L 3
jLsin.—“:’-‘-sinde=£
0 L L 2
‘ B AVZ-B-BINA/ 28 15 - SB6—270
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