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Part—A (Marks : 25)

(Coordination Chemistry)

1. (a) Explain the ground state electronic

configuration of Sc* ion. 2

(b) Complete and balance any two of the

following reactions : 3
@  Ti(s)+0y(8) —
(i) Cr(s)+O0y(g) —
(iii) Cu(s)+0y(g) ——>

2. (@ (1) Which of the following ions 1is

coloured ? Give reasons : 2
1 Tt

3
@) [Fe(H,0)]"

(1) What 1is the unit of magnetic

moment ? 1
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(b) Name any tfwo transition elements
which are present In very small
quantities in plants and animals and

are essential for the enzymes to

function ? 2

3. (a) Which one of the following complexes
does not have perfect octahedral

geometry ? Justify your answer : 3

@)  [Cr(H20)6]*
(1) [VCle]*
(ii1) [Fe(H20)s]3*
(b) Calculate the spin-only magnetic

moment for [Mn(H20)s]2* or CuCl. 2

4. (a) Why is the size of the elements of third
transition series almost similar to that
of the elements of second transition

series ? 3
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(b) Determine the oxidation state and
coordination number of the central

metal ion in the following : 2
@) [Ag(NHs)2]*
(1) [Co(H20)s6]2*

5. (a) Write the IUPAC name of any one of
the following compounds : 2
(1) [(NHsz)s CoNH2 . Co(NH3)s] (NOs3)s
(1) [(CO)3 Fe(CO)s Fe(CO)s]

(b) Write down all possible isomers of

[Co(NH3)sNO2]Cla  and give their

names. 3

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

(1) Tetrapyridineplatinum (II) Tetra-
chloridoplatinate (II)

(11) Petaammineaquacobalt (IIT)
chloride
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(b) Explain the structure and magnetic
moments of the following complexes on

the basis of valence bond theory : 3

[MnCl4]# and [Mn(CN)e]3-

7. (a) Calculate the crystal field stabilization

energy of [Fe(CN)g]4 complex. 3
(b) What is spectrochemical series ? 2
Part—B (Marks : 25)

(States of Matter and Chemical Kinetics)

8. (a) State Boyle’s law and draw a graph

between P and 1/V for an ideal gas. 2

(b) The density of a gas was found to be
3.43 g/ at 300 K and 1 atm. Calculate

the molecular mass. 3
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9. (a) 2 mole of N2 and 3 mole of Hz gas are
kept in a container. The total pressure
1s 10 atm. Find out the partial pressure
of Hz and No. 3

(b) What i1s most probable velocity (vmp) ?

Explain with graph of Maxwell-

Boltzmann’s distribution. 2

10. (a) Why are bubbles of a gas spherical in

nature ? 1

(b) What is the effect of temperature on

surface tension ? 1

(¢c) The number of drops for a certain
volume of water counted in a
stalgamometer at 298 K is 300, whereas
the number of drops for the same
volume of ethyl alcohol is 320. Calculate
the surface tension of ethyl alcohol.

Given that : 3
The density of water = 0.998 kg dm—3
Density of ethyl alcohol = 0.9614 kg dm—3

Surface tension of water = 0.0727 Nm-!
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11. (a)

(b)

12. (a)

(b)

13. (a)

(b)

(c)

[7] BCHCT-137

Tllustrate the formation of a tetrahedral

vold and an octahedral void. 3

Calculate the number of formula units

of NaCl present in a unit cell of NaCl. 2

Silver has a fcc lattice. The edge length
of its unit cell 1s 4.077 X 10-8 cm and its
density is 10.12 g/cm3. What is the

molar mass of silver ? 3
Give two differences between Schottky
defect and Frenkel defect. 2
State law of constancy of interfacial
angles. 1

What are pseudo first order reactions ?

Give an example. 2

“Molecularity of a reaction rarely

exceeds 3.” Explain. 2
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14. (a) Derive the expression for integrated

rate law for a zero-order reaction. 3

(b) Draw the following plots for a first

order reaction : 2
(1) In[R]us. ¢t

(11) log@ vs. t

[R]
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BCHCT-137
forT wraes (A=) /
fomm A (agforaen)
(St ug-t.Si. /&, T, -9t )
e aireT
feawrT, 2025

o T L ET-187 : SUTEEaArS THTE, g i
raReTy 3R TraTafeh SerTeeht

g ;2 gu2 SIféHaH 37%F : 50

FT: 97 ‘F’ AR ‘@’ I q wrea-uia ¥ P IW
STTT-3TT F-GRA®IT 7 Q| T4t g9 P

37 gEH &1
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WT—h (37h :25)

(STHRHATSA THTEA)

1. (%) Sct A & FT=7qq rewen goiee foamd i

AT ST | 2
(@) frafafea sfafsrae § 9 ool S &1 qof
hifeTT ﬁ?ﬂw HifSTT ; 3

@) Ti(s) +Oy(g) —
(i) Cr(s)+0y(g) —

(i) Cu(s)+0,(8) —

2. (F) () TmAfafed § 9 aF-9 oA T 9
% BT ? HRO IR 2
1 Tt
@ [Fe(H,0) "

(i) ORI T HY THE FM T ? 1

D-3245/BCHCT-137



[11] BCHCT-137
(@) TRz < ghau qei & - fafen s sga &
&9 9T § gl ok Sgeli § U 9 @ eI

TTEH & 1 A &l Gihan & fau stayas

Rl 2

3. (&) fAfafed wgal 4 9 fogs 99 9Rqul
ST ST Tl § 2 3T I i gfte
SIS : 3
(@) [Cr(H20)e]**
(i) [VCle]*
(1) [Fe(H20)s6]3*
(@) [Mn(H20)6)2+ a1 CuCl & o <shu-A
ORI ST ohl TOHT I | 2
4. (%) TEG FHAW ST & @ B AHRR TEA
THAV U & T h I ISR F Bl
g2 3
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(@) fr=fafed & < 9rg ST &l SR

o IR SUHSHANSIe A k1 fAuRm
i ;_qu : 2
(1) [Ag(NHs)2]*
(i) [Co(H20)e]?*

5. (@) frafafea # 9 fd e 9fe & TUPAC
W o1 fAuior Fifse 2

(i) [(NHs)s CoNHz . Co(NHs)s] (NO3)s
(ii) [(CO)s Fe(CO)s Fe(CO)s]

(@) [Co(NH3)sNO2] Cly & Gt Geqfaa qameai
&1 fafe o) 37 W ST | 3

6. () Fr=fafed & g fafau : 2

() wWRER wifem () EErE!-

() UeTuEHHTEE wieree (I11) FRES
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(@) Frfafed Saal st S SR Joehia el

D

] AR GaSTehdl ey fag & TR W
il ST 3

[MnCly]2- 31R [Mn(CN)e]3-

7. (F) [Fe(CN)g]& Tha i fhed & Tmiienu

Solf ht 0T hifSTT | 3
(@) Tt qEEfTe o F g ? 2
a— (3 :25)

(ST T ATEATY 3T TETAeR SeTiceht)

8. (FIA FM I FMT ?2 P 3R 1/V & &9

afest 9 & T e1ere sAEd | 2

(@) Th T 7 ¥ 300 K 9@ 2R 1 atm.
TE W 3.43 g/L TR TN 39 TG 1 A1fvEE

THHM 1 IS 3
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9. ()2 Hid N3 3R 3 14 Hp 719 &1 T I § @
T ¥ 1 TEHT A T 10 atm. 1 Ny 3R Hp

% ST M@ T AT HIFST | 3

(@) Taffs Tefad 9 (vimp) FE 2 Hoad-

ST Tl s 3Tl hi ST hifsIl | 2

10. (%) T\ 1 IEIE MAHR Fhid HT =T AN T 2 1
(@) I3 T R A9EH I RN TG JAE 2 1
(1) it § T Fifean s & fog 96

& 298 K qUHH W 300 il T STefh
SH 3TEAA & TUS Aokl o A dai i
& 320 | TS il o J53 a1 ohi
UM ShiTS(T | 3
fen T %

STl hl ¥ = 0.998 kg dm—3

Tl 3Teshigled &1 99 = 0.9614 kg dm3

STef kT Y3 a1 = 0.0727 Nm-!
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12.

13.
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(%) agshasa R iR oTewas i &

T3 ohl ISTELUT ST T HiToTT | 3
(@) NaCl & T $hTs/Tsh 91 § 3MHa NaCl &
A THEAT ! TUMET FHIFSC | 2

(%) Foea TF fec foFeedt SToteh &1 399 18 O
& HR h A 4.077 x 108 cm 3R HHT

T 10.12 glem3 T 1 faeer & Hier goaqH

1 TTOMT TS | 3
(@) TRl I AR kel QI o o= ST s | 2

() STAUFRAS HIv & Lol & 739 &l saEd | 1

(@) B0 9om Hife &1 Afufmand w1 § ?

3T SIS | 2

(1) “aAfuferan &t nfueehal shaifed & 3 & W

~

2l ¥ 1" SAREAT RIS | 2

D-3245/BCHCT-137 P.T.O.



[16] BCHCT-137

14. () YA Hife &t Af4fRan & fau wamepfad X

7o 1 SSTeh Fed hiferT | 3

(B)9gH wIfe &t Ifafsran & fou f=fafem
IS Sifed 2
(1) In[R] vs. ¢
[Ro]

(11) logﬁ vs. t

X X X X X
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