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Part—A (Marks : 25)

(Coordination Chemistry)

Write the electronic configuration of
titanium (At. No. 22) and suggest its most

common oxidation states giving reasons. 2

Complete and balance any two of the

following reactions : 3
@) Sc(s) + 02(8) —

(1) Mn(s) + Oz2(g) ——>

(111) V(s) + O2(g) —>

Which of the following ions is coloured ?

Give reason : 3

3+ 3+

[Sc (HZO)GJ and [Mn(HzO)GJ

Explain the role of iron in the biological

system. 2

Calculate the magnetic moments of

[Co(H,0),]" and TiCl. 2
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(b) Why 1is the separation of lanthanoids
difficult ? List two important methods for

their separation. 3

4. (a) Write the IUPAC names of the following

compounds : 3
() Ks[Fe(CN),NO]
(ii) [CoCLCN.NO,.(NH,), ]

(b) Determine the oxidation state and

coordination number of the central metal

ion in any one of the following compounds :

2
@ [Cu(en),]”

en is 1, 2-diaminoethane
(i) [Pt(NH,),Cl, ]

3+

5. (a) The complex [Co(en)g} is diamagnetic

but [CoF, | is paramagnetic and has four

unpaired  electrons. Explain  these
observations and deduce the structure of

these complexes on the basis of Valence
Bond Theory (VBT). 3
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(b) Draw the structures of cis-[Co(NHsz)4Clo]*
and trans-[Co(NH3)4Cla]*. 2

6. (a) Write the formula of the following : 2

(1) Dichlorido bis (1, 2-diaminoethane)
rhodium (III) ions

(1) Bis (benzene) chromium (0)

(b) Compare the chemistry of actinoids with
that of lanthanoids with special reference

to any two of the following : 3
(1) Electronic configuration
(1) Oxidation state
(111) Atomic and ionic sizes
7. (a) Calculate the crystal field stabilization

energy of [Fe(OH2 )6 ]2+ . 2

(b) Identify the presence and absence of Jahn-
Teller distortion in [Co(NH,),|” and

Ni(III) ions. Justify your answer. 3
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Part—B (Marks : 25)

(States of Matter and Chemical Kinetics)

(a)

(b)

(©

(d)

(a)

(b)

Give two differences between order and
molecularity of the reaction. 2
Find the unit of rate constant (k) for a

second order reaction. 1

Find the order of reaction whose rate

constant has unit mol-1 132 g1 1

Give any two factors that affect the rate of

a chemical reaction. 1
A reaction is first order in A and second
order in B :

(1) Write the differential rate equation. 1

(11) How 1s the rate affected when the
concentration of A is doubled and that

of B is tripled ? 2

The rate of a chemical reaction doubles for
an increase of temperature from 298 K to
308 K. Calculate the activation energy.
(log 2 =10.30) 2
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(b)

(©

(d)

11. (a)

(b)

12. (a)
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State Charles’ law. 1

Can — 273.15°C temperature be achieved ?

Justify your answer. 1

What i1s the pressure exerted by 2 g of
hydrogen gas at 27°C if it occupies a

volume of 100 cms3. 1

A sample of nitrogen gas occupies a volume
of 320 cm3 at temperature 273 K and
1 atm. pressure. Calculate the volume,
when the temperature 1s 66°C and

pressure 1s 0.825 atm. 2

State postulates of kinetic theory of gases.

3

What 1s the effect of temperature on
Maxwell-Boltzmann distribution ? Show

with the help of a graph. 2

Give the formula used in drop weight and
drop number method to determine the
surface tension of a liquid. Calculate the
ratio of number of drops of water and

benzene if the values of density for water
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and benzene are 1.00 kg dm—3 and 0.88 kg
dm-3 respectively. Their surface tension
values are 0.0728 Nm-! and 0.0289 Nm-!
respectively at 298 K. 3

(b) What i1s the effect of temperature on the

viscosity of a liquid. 2
13. (a) What is unit cell ? 1
(b) What are London forces ? 1

(¢c) Name any two fundamental laws of

crystallography. 1
(d) Calculate the Miller indices of crystal
planar which cut through the crystal axes
at (2a, 3b, c). 2
14. Consider the reaction :
A—t P
The change in the concentration of A with time

is shown in the following plot : 5

(A1}

[—>
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(1) Predict the order of the reaction.
(11)) What are the units of rate constant ?

(111) Give the relationship between & and ¢, .

(iv) How 1s the slope of the above line related

to the rate constant of the reaction ?

(v) What 1is the intercept of the above line

equal to ?
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BCHCT-137

T e (wme ) /faae S s
(SEfawt)
( St UE-HSH. /&, TE-9l, . )
wATa gaar
feara, 2024

o LTS ET-187 ¢ SUHEHAS THIEA, §6T ohi
AT AT TR sTerTieeht

ggg ;2 U2 JfIFad IF ¢ 50

FiZ . 9T ‘F’ G fFHel T gea a9 ‘@’ @
=l qia o9 & 87 HITq 37eTT-3IeT
IR GRABT W & FHiford/ T Fo7 & 7F
T 8

WT—ch (3T : 25)
( SUHEEAST T{ET )

1. (%) @ (WEY] &M 22) w1 seegite
oo fafee R ot geg  eifues
SRR 3TeEl ST hRUT Hfgd YT

HIELS 2
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(@) frafafaa sifafeaeti § 9 &=l < =i
Tof iR Hqfera *ifsT - 3

@) Sc(s) + O2g) —

(ii) Mn(s) + Os(g) ——>
(iii) V(s) + O2(g) —>
2. (%) f=fafad ol § 9 &HE-w1 O © ?

U Gigd dasu : 3

3+

[Sc (1,0), ] 1 [Mn(H,0), ]

(@) Sifaw womelt § @R *I iR w1 e

IS 2
3. (®F) [Co(H0),]" @R micl, ® FEwm
ST T U HIT) 2

(@) AHATZel 1 JUFRU Ff wicd € 2 T
JFRIUl &% EI TEaqul qlihi ! faf@u)

3
4. (%) Frefafea A@ifisel &1 TUPAC 9™
fafau 3

() Ks[Fe(CN),NO]
(i) [CoCLCN.NO,.(NH,),]
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(@) frafafed Fifel & < wE) eme

F SRR STl SR IUTEHASH
T w1 fAuRor sifse . 2
(1) [Cu(en)3]2+

en is 1, 2-SE3TATT

(i) [Pt(NH,),Cl, |

(F) TR [Co(en)3T+ yfagasa T fed

[CoF,]” eggesa T 3R 9% W™ =R
I S &1 59 STeciiehd i Sl
HIT IR FaSha ey fagra &
SR W SHeh! FL= w1 A hifSiT) 3

(@) ¥uE  [Co(NH,),CL] @R foum

[Co(NH,),CL,| T & sFEU 2

(%) Ffafed = ¥ fafau . 2

() SRFddel fag (1, 2-<SEufHEANgA)
Yfeaw (111) A=A

Gi) fog (I=fH) i (0)
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UfeAtsel & WA 1 o HAfarad |
g ol & = oy wed = @ oAveet
% TEET & MY HIT 3

() SeiaiHen fa=mg

(i1) SR STl

(iii) AT SR TR e

[Fe(OH,),|" & frea &= wmfwm
%Sl @l U HIT) 2
[Co(NH,),]" @R Ni(II) ol
SH-der faequr w1 Sufufd e
AR T A HifeTl 3T I hl

S i 3

T— (3T : 25)

(¥ St AT 3T THRATh SerTiaent )

8. (&)

st &1 wife R orfrasar & o9
A I TAR 2
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(@) fgda wife stfufrar & R Faw k) #i
THTE AT 1

(M) Wk sfafer & RN FEaw w TR
mol I ¥ W efafmEm w1 owife

ENIEN 1
(%) TEEtew afafean &1 3 w1 gaifod &
91l I Hh FarEU| 1

9. (F) TH AFEN § AFI FHIfE 1 2 3 B A1
FHife 2 2

G) 39 offufeer =& fauw semem

TR fafau) 1

(i) SAfafeman 1 W HY yafad el o

A W FEA M AR B HT Figa

T T B SRR 2 2

(@) 298 K ¥ 308 K Tk dHM dgM W
Tt AR W R D@ T e S

21 9 oyl & fou wiwaw o= &)

UMD IS [log 2 = 0.30] 2
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10. () =red &1 99 saEn) 1

(@) M — 273.15 °C dq9HM i 9 fomam <
Hehdl € ? 199 SWR gfie sifsu) 1

() 2 ¢ TESSH T8 gW 27°C W &M 7Y
@ H YRfad HifeE, If€ T8 100 cm3

T 3T O 2 1

(9) EZNE T % TH T4 1 T 273 K
AIEE SR 1 9, <@ W 320 em? R

o

AT H URehfad HifST, & qIEE

66°C 3R < 0.825 a1, Bl 2

11. (%) & & spfa fagra #1 qa srauRonsii
I AT 3

A o .
(@) HHod-dices™E faaor ¥ arae ™ &1 &=

Y9 BT § ? 3TerE o HiegH ¥ feemn)

2

12. (F)TA & T TG &I M & ® faw
de-ar fafu iR de-wen fafy &1 g
fafaul Sor 3R S=i &1 9 = e &
AT T MO HIfSE, A% el AR A=
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H S WA 1.00 ke dm? 3R
0.88 kg dm3 B 3N 298 K W T TS
TAE HEA: 0.0728 Nm-1 3 0.0289 Nm-!

2l 3
(@)TEl 1 TAFAT W AGHE hT AT 9IS Il
2?2 2

13. (F)THE & FT & ? 1
(@) A< 9 71 & ? 1

(1) Rt & & STURYA | sare 1
(%) fprea qotil & fooR gkl w1 dfehfad
HIfST S foheee A&l 1 (2a,3b,c)
X & 9 B 2

14. §r= < T stfafwmer 1 2fEm .

A—* 5P

o o

Hfdafgd 3@ | HEdl Rl §HI & 91
qfads fS@mn T T 5

(A1}

[—>
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() sifuferan =t Hife =Tl

(i) o Fradis =) TR P2 ?

i) £ 3R ¢,

Gv) i = 999 &1 gad R fades @
HY Fafed g ?

(v) SR & M@ | et @ &1 Ad@s
BT 7

ERGIEREC RIS

XX XXXXX
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