BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

December, 2010

CHEMISTRY

CHE-02 : INORGANIC CHEMISTRY
Time : 2 hours Maximum Marks : 50
Note : (i) Answer all the five questions.

(i) All questions carry equal marks.

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

(a) Which sublevel is filled after 4d sublevel ?

i) 5s (i) 5p
(iii) 4f (iv) 5d
(b) Which of the following has the smallest
size ? ‘
() Na©t @) N3~
(i) ALY ‘ (iv) F~

(c) Which has lowest first ionization enthalpy ?
@ Li i) K
(i) Ca (iv) S
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(d)

(H)

(8)

(h)

(i)

\)
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Which of the following pair does not form
hydrogen bond (intermolecular) ?

() Hydrogen fluoride — Acetone

(i) Methanol — Water

(iii) Ethanol — Ammonia

(iv) Ethanol — Benzene

Which of these elements forms a superoxide ?
() K (@) Li (i) Na

Name the most important ore from which
aluminium is extracted.

Which of these does not undergo hydrolysis ?
@ ca, @) SiCl,

(iii) PCl,

Name the hydride of nitrogen used as a
rocket fuel.

Which of these is not known ?
()] NCl; (i) PCly
(iii) SbCly

Which of the following gases is obtained
when' copper is treated with concentrated
sulphuric acid ?

@ H (i) SO,
(i) H,S
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(k)  Which of the following is the weakest acid ?
@ HF (i) HQ
(i) HBr

(1)  Which of the following ions is diamagnetic ?
(i) Fe2t (i) T2+
(i) Cu?
Atomic numbers of Fe, Ti and Cu are 26, 22
and 29, respectively.

(m) Which of these is an ambidentate ligand ?
. - - 2—
(i) NO; i) C,0 4
(ii) NH,

(n) What is the oxidation state of Clin HCIO, ?

(0) What is the hybridization of the central
atom in [ Fe(CN), 3~ ?

2. Give reasons for any five of the following :

2x5=10
(@) Alkali metals are good reducing

agents.

(b) MgSO, is water soluble but BaSO, is
insoluble.

(c)  The B-F bond length in BF,; is shorter
than expected.
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(d) Boricacid is a weak acid and is titrated
with sodium hydroxide in presence of
glycerol.

(¢)  Trimethylamine is strongly basic but
trisilylamine is a weak base.

(f) Ionic azides are more stable than
covalent azides.

(g) Halogens are good oxidising agents.

3. (a) Using VBT draw the structures of any two
of the following : 2x2=4

@ CIF, () SFe (i) XeF,

Atomic numbers of S, Cl and Xe are 16, 17
and 54, respectively.

(b) List the various techniques employed for 4
refining crude metals and discuss
any one of them.

(c)  Using VBT predict the number of unpaired 2
electrons in any one of the following :

(@) [ Co(NH,), P+
(i) [NiCl, ]2~
Atomic numbers of Co and Ni are 27 and

28, respectively.
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4. (a) Give chemical equations for any four of the
following : 1x4=4

(i) Phosphorous pentachloride is treated
with alcohol (ROH).

(i) Steam is passed over red hot coke.

(iii) Chlorine gas is bubbled through cold
sodium hydroxide solution.

(iv) Xenon hexafluoride is treated with

water.

(v) Sulphur dioxide is treated with
hydrogen sulphide in presence of
moisture

(vi) Manganese dioxide and aluminium
metal are heated together.

(b) Why does carbon behave differently from 4
other Group 14 elements ? Justify your
answer with two examples.

(c) Write the IUPAC names of any two of the
following : 1x2=2

(i) [Pt(py),] [PbF,]
(i) [ Co(NH,)s HyO]Cl,

(i) K[ CrOFs]
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5. (a) For the following molecules : 2x2=4
NH,;, PH,, AsH,

() give hybridisation of N/P/As and the
shapes of the molecule.

(11) arrange in order of increasing bond
angle and justify your answer.

(b) The mean pairing energy, P, for Fe3* is29, 4
875 cm™~! and A, for the aqua
complex is 13,700 cm™1. Predict the
magnetic behaviour of the complex,
[Fe(H,0)4]3* ie whether it is high spin or
low spin and the number of unpaired
electrons. The atomic number of Fe is 26.

(c)  Which type of isomerism will the compound 2
[ PtC15(NHj), ] exhibit ? Draw the structure '
of the isomers.
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T () Qi T F IR Sy
(i) T4t I F ek warT &)
1. fmfaRea 9 @ fadl @ ¥ s v : 1x10=10

(a) 4d SH-TR ¥ AR HH-TN I9-TR 970 Sl 2

@ 5s i) 5p
(iii) 4f (iv) 54
) Frfafa § @ S-S = o T
BRI AME?
(@ Na* @ N3-
(i) AB* (iv) F~
() f=fafas 4 @ fegst 9oam s et
 fremanm
® L @ K
(iii) Ca (iv) S
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(h)
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frerfafiad § @ -9 7 ST SRS
Y T A R?

() TRENH KRGS - THEA

(i) BIE — S

(i) TIAA — I

(iv) TIAE — S

freafafaa # @ HR-T 9@ FR-ATEES @
??

() K () Li (i) Na

U T8 HEEyUl ST & AW waRe fed
gfafrem s frswdo fomen S €1
frafafas 9 ¥ fraw Sa-sweed F8 aa
??

G ccl, (i) SiCl,

(i) PCl,

I ARSI FRERE H AW FARY FwE! Yk
Zu Tt AE-TAM TR S 71

frfafiea & 4 SF-w A 9@ & §2

() | NClg (i) PCly

(iii) SbCls
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() S HR R i SRR s e s

Bt }, 99 FA- 9w A }?
@ H (i) SO,
(i) H,S

k) frafafas § ¥ SF-w ghdaan o7 82
() HF () HCl
(i) HBr

) Frafatas § § SF-w o sfegass §2
(i) Fe?* @) T2t
(i) Cu*

Fe, Ti 3 Cu & WHW] W& HHI: 26, 22
3l 29 ¥

(m) Frefafe § ¥ SF-w SwEEd ga 82
@) NO; @) C,05
(ii) NH,

(n) HCIO, ¥ TR T ST e 11 2

(©) [ Fe(CN)g P~ H =1d THIY] 1 HHhI0 FA
??
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2. fr=afafas 9 @ =l oier & =R saEe . 2x5=10
(a) ¥R UG ST} AT F oM T
(b) MgSO, 5 & faera § s BasO,
afg &1
(c) BF;¥ B-F &y & oa Aifod ¥ B
?
(d) 9 T o goia o § iR Wifegm

BITIFUISS & Wel TUH STIHTIA
freratiar =t Sufeafa & foran i %1

(e) TEATYTIHA Yoal aEg T, w&fw
AN T goa AR R

() o e, GeddEE T @
S

(2) RN = STETTHRE B T

3. (a) VBT %1 WM &% frafafes § @ e ar
G R - - 2x2=4
() CQF, () SF (i) XeF,
S, C1 3R Xe Tt TWHIY] G&ATE HH: 16, 17 3R
54 %1
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(b) NS uigst ¥ IR i AR S g omgr. 4
IR I § et uw fafa = ==t #ifm

() VBTH T & Frafafaa A fpdtues § 2
() [ Co(NHy), P+
() [NiCl >~
Co 3R Ni ®I T H&md A 27 3R 28 ¥

4. (a) Trefafes ¥ & e o stfufemst *
T et fafay - 1x4=4

i) mmﬁ@ﬁﬁﬁﬁm(mkl
F Ty Srffean |

(i) IOE W F FW WY YEIEd S S
KA

(i) WfeTn TEgiame ¥ W@ faoe §
FA T varea = S 2

(iv) SHM ‘%“GRTI'W\[’WE H T F WY
sfafeman

(v) T =t Sufeals o g eReitRe 9
TESISH GehEe & A1y rfufswam

(vi) Hr SeiEe iR Agffam %ﬂgﬁ
T |1 A TR s #1
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(b) THET T 14 F T T 9 o TR | 4
A1 2 S IR Ht 7GE F 3T W H Yy
HifT _

(c) Trfafaa & 4 gl o & TUPAC 7™ fofau .

() [Pt(py)y ][ PbE, ] ba=2

() [ Co(NHy)sH,0] Cl,

5. (a) NH,, PH, 3R AsH, 3Usfi & foag 2x2=4
(i) N/P/As % GH0 FaRC 3R 7upei +i
T TR |
(i) STUEA F AEY FIT & Tgd HA T
. ZEfkerd ST | 3T W &1 gfE Hif )
(b) Fedt 3 i Hrew v e, P, 29,875 4

cm™1 % 3R Tqar 97% [Fe(H,0) ]3+ kdl A0

13,700 cm~1 ?1 39 €FA F YR TR
WG Y, i 98 WP S FH
el & Srerer e g aren? T sRyfiha
g2l foha B 2 Fe ot wXAI] G 26 ¥

() W[ PtCl, (NH,), | 569 YR &t gH@gaar 2
YeR¥id TN ? TnEEal H S SR
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