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BACHELOR OF SCIENCE (B.Sc.)
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June, 2011

CHEMISTRY

CHE-02 : INORGANIC CHEMISTRY
Time : 2 hours Maximum Marks : 50

Note : Attempt all questions.  All the questions carry equal

marks.

1. Answer any ten of the following : 1x10=10

(@) The sublevel filled after 62 sublevel is :

(@ od
(i) 7s
(i) 5f
(iv) 5d
(b)  Which of these 1soelectronic species is
largest ?
@ N
i) O~
(i) F~
(iv) Ne
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(c)

(d)

(e)

CHE-02

Which of the atoms whose electronic
configuration is shown will have the highest
value of first ionization enthalpy ?

(i)  [Ne] 3s2 3p?

(i)  [Ne] 3s2 3p°

(iii) [Ne] 352 3p*

(iv) [He] 2s% 2p3

SiH, is an example of which type of hydride ?
(i) Tonic

(i) Covalent

(iii) Interstitial

(iv) Metallic

Which of these is thermally least stable ?

(i) CsF
(i) KF
(i) NaF
(iv) LiF
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(f)

CHE-02

Which of the following is amphoteric in

nature ?

(i)  ByOj
(i) ALO,
(iif) CaO
(iv) SO,

Which of these is oxidizing in nature ?

i) SnCl,

iy CO

(iiiy PbCl,

(iv) CCly

Which silicate is used as a cation exchanger ?

What is the oxidation state of sulphur in
5,07

Which of these is not attacked by
concentrated nitric acid ?

() Pt
(i) Mg
(iti) Cu
(iv) P,
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(0

(m)

CHE-02

Which of the following has the highest

electron affinity ?

@ F
(i) CI
(i) Br
(iv) I

Which of these has the lowest boiling point ?

(i) He
(ii) Ne
(i) Xe

Which of the following ions is colourless ?
(i) [Sc (Hy0)**

(i)  [Mn (Hzo)(,]“

(iii) [Ti (H,0), 2"

(iv) [V (H,0) ) F

What is the oxidation state of copper in
[CuF, ]2~ ?

Name the metal obtained from its chloride
by Kroll process.
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2. (a) Pick out the correct option and give reasons :
(attempt any three) 3x2=6

(i) Steam volatile : o-nitrophenol,
p-nitro-phenol

(i) Forms more complexes : Li, Na

(ili) Greater value of first : Na, Mg
ionization enthalpy

(iv) Ionic in nature : BeH,, CaH,

(b) Draw the structure of diborane and explain 4

the nature of bonding in this compound.
OR

Why are halides of boron and aluminium 4
electron deficient ? Why is the trichloride
of boron a monomer whereas that of

aluminium a dimer ? Draw their structures.

3. (a) Give reasons for any two of the following : 2x2=4

(i) CCl, is not hydrolysed but SiCl,

undergoes hydrolysis.

(i)  Nitrogen exists as N, but phosphorous
exists as P;.

(iii) NH4Cl and NaNH, act as acid and

base, respectively in liquid ammonia.
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(b)

CHE-02

Write one reaction each showing oxidising 2
and reducing nature of nitrous acid.

OR
Draw the structure of the sulphate ion and
explain why all S— O bond lengths are
identical.
Complete any four of the following
equations : 4x1=4
(i)  SiO,+HF (excess) -
(i) CazP,+H,0 -
(iii) NCIl;+H,0 -
(iv) Cl,+H,S -
(v) SnCl,+HgCl, N
(vi) XeF,+Tt -
What are the different oxoacids formed by 4
chlorine ? Find the oxidation state of
chlorine in each of them.

OR
Arrange the halogens in order of increasing 4
oxidising power and explain the order using
Born Haber cycle.
Write a chemical equation for the 4
preparation of borazine. Draw its structure.
Give its reaction with HC/.

OR
Name the peroxoacids of sulphur. Draw 4

their structures. Write chemical equations
to show their reaction with potassium
iodide.
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(¢) What are the criteria for the selection of 2
good reducing agent for extraction of
metals ?

OR

Explain variable oxidation states of

transition elements.

5. (a) Why is the separation of lanthanides so 4
difficult ? Mention two important methods

for their separation.
OR

Predict the spin only magnetic moment for

any two of the following :
(i) Fe2* (i) Mn7*  (iii) Zn?*  (v) T3 F

(at. nos. of Ti, Mn, Fe and Zn = 22, 25, 26,
and 30 respectively)

(b) Give the IUPAC names of any two of the 2

following :
(i) [Pt (NH;), Cl,]
(i) [Co (NH,)5 (H,O)] Cly

(i) KalAl (Ox)4]
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(c)

(d)

CHE-02

Indicate the type of isomerism displayed by
the following pairs : (any 2)

@ [Cr (H,0), Cl] Cl. 2H,0O and
[Cr (H,0),] Cly

(i) [Co (NH,)g Br} SO, and
[Co (NH,3)5 SO,] Br
(ii) K; [Co (SCN)4] and K5 [Co (NCS),]

Tetracyanonickelate (II) ion is diamagnetic
in nature. Deduce its structure on the basis
of VBT. The atomic number of nickel is 28.

18



W.ue3.-02

fasm waes (STA )
LG
M, 2011
wEe fage
Wues.-02 : AHTEHR WET
g : 2 g2 sifirFaq HF : 50

T Ut g v % 3% SIS0 9 gl & 3T WATT B/

1. frafafEa 99 fFgf @ usdl & ST . 10x1=10
(a) 6p ST F A P A ITRR ¢ :

() 6d i) 7s
(i) 5f (iv) 5d
(b) T GUzeIERiTeE TSt § HeE 9L T
i) N3~ i) O~
(i) F~ (iv) Ne

(c) Tr=afafea ot fa=me ae somed
foFgeh! Worm STEAA Setl &1 HH S=AE B0 2
(i)  [Ne] 3s2 3p? (ii)  [Ne] 3s2 3p
(iii) [Ne] 352 3p4 (iv) [Hejf 242 2;.73
(d) SiH, fFE TR F TEIRS A I § 7
() omatT® (i) HEHARES
(iti)  SFATHTLN (iv) wifceh

CHE-02 19 P.T.O.



(&)

(f)

(g

(i

()

(k)
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Trefafas 5 9 frger ardg zenfac w98 9

%9

(iy CsF (i) KF

(ii) NaF (iv) LiF
frfafed § 9 SH-1 syayd gFfa #1872
q) B0, (i) AlLO;

(iii) CaO (iv) SO,

T | FE- T STIF WHid H 8 ?

(i)  SnCl, (i) CO

(i) PbCl, (iv) CCl,

F79 fafare &1 wmmaa fafas wt a@ &
feman S & 2

5,0H TEH R ITHIT ST HT 7 ?

T | DA-91 T 95 AEieF o7 9 guifaa
R ame? |

() Pt (i) Mg

(iii) Cu (iv) P,
frafafes § 9 feust soa™ Syd oA
B8 7

Q) F (i) ClI
{iii) Br (iv) 1
T forden saeri ey g 82
(i) He (i) Ne
i) Xe
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(m) Tr=fafes § 9 $F-1 st Tde §2
(i)  [Sc (H0)]**
(i) [Mn (H0)**
(i) [Ti (H,0)g)**
(iv) [V (HyO) )+
(n) [CuF 2~ ¥ SioX &7 IUFET ST 71 8 7
(0) hic fafy o ¥ Fese § HA-H &g W
SR ?

2. (a) Trfafes & @ fadl 7 o adt fagey =
I FHIFTT R 3T =T F FRV TART : 3x2=6
(i) 99 FTUIAA AT -ATITIHIAE,
Y- |
(i) 3T HFe oA ¥ : Li, Na
(i) T T TAEH : Na, Mg H1 AW
AqAF|
(iv) EfTF Y&fd « Bell,, CaH,
(b) STEANA F HEN AR SR T AfTH H ET . g
T T T TIRLRI I |
ateran |
AN SR Ugfafay % TS serEE B o 4
2§ 2 IR TRAAIES USR] SR Ut
TrFAREE ot N 2rar £7 3T TeEA
T |
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3. (a) fFeAfafaad @ fglials sRu sy :  2x2=4
(i) CCl, s Tqafed 78l erl ¢, Steieh Sicl,
T ST STTERA Bl ¥ )
(i) TEISH N, ST HERRH P, F 1 H
T S ©
(i) & AT H NH,CI iR NaNH, FH1:
3T SR &N o &9 H HE FW §

(b) TZIH A I ITEEH HRF R STTTITHRF 2
vgfa i gef¥ia 2 arel Tw- e i o
gty fafan |

AT
Tewe A F HOEEl IAET SR TR Hifey
o 58 9+ft S — O sTEY T TEE T F F
BIAE?

(c) TrfaRed w ¥ fargl el s Q@ FTT : 4x1=4
(i)  SiO,+HF (excess) —

(i) CazP,+H,0 —
(iii) NCl;+H,0 -
(iv) Cl+H)S -
(v)  SnCl,+HgCl, N
(vi) XeF,+DPt -

4. (a) FANAF fOfim Al e f-AE2 w4
FARN hl ST AT F1d TS |
roqar
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SISl I 3! ATFIRNS &A1 F AZd &0
FY H afeera o sT a1 geR Tk Y TErA
| 9 FH F TR FHITAT |
(by ARST TR * faw s memfw gdteE 4
fafaw | SIS # 9= a3 R HCF w1
gt stfufran <)
areran
TEW & WF oA F AW faf@u) w4
A RN | S SHSET oWy S
sifufsrar & wdie fafem)
(c) sl & fTepdl % fou UF 3= sT9=ma® #1002
T HA T F HAF §
arerar
AU aget H g ST Aaeensi w2
T BT |
5. (a) CiOATEE a@l F JFER a9 Fed w27 4
ITeh JUFRIU F1 Bl HeaqYl fafuaal w1 3w

KT |
YAt
frafafed § 1 (=1 1% TaEm 7 gaEm 4
SO HA 1 YA e
(i)  Fel® (i) Mn”*
(iii) Zn>* (iv) Titt

('Ti, Mn, Fe 3% Zn %1 7099 et s
22,25, 26, T30 €1 )
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(b) Trafafes § ¥ fa=T g7 IUPAC M fafau :
i) [Pt (NHj), Cl]
(i) [Co (NHy)s (HO)] Cl3
(i) Ks[Al (Ox)s]
(c) frafafes # & gl g7 T4 71 waivia
THEIEAT FAEY -
(i)  [Cr (Hy0),; Cly] CI. 2H,0 &R
[Cr (H,0)g] Cly
(i) [Co (NH,)s Br] SO, 3R
[Co (NH,)5 SO,] Br
(i) K; [Co (SCN)4] 3R K [Co (NCS)]
(d) eEEAIfTReR (11) ™A Yfageasd UHia &

by

Tl VBT & YR W 3HH! T &1 e
FITT | FheT 1 TAV] TE& 28 ¥
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