
§·¤æ§ü / Unit-I

1. (a) 3d Ÿæð‡æè ·ð¤ Ìˆßæð´ ·ð¤ ¥æò@âè·¤ÚU‡æ ¥ßSÍæ¥æð´

·ð¤ SÍæçØˆß ·¤è 4d ÌÍæ 5d Ÿæð‡æè ·ð¤ Ìˆßæð´

âð ÌéÜÙæ ·¤èçÁ°Ð

Compare the stability of oxidation states
of 3d series elements with those of 4d
and 5d series elements.
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.
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(b) çâ@·¤æ ÏæÌé¥æð´ ·ð¤ â×êãU ×ð´ ¥æÙð ßæÜð Ìˆßæð´
·ð¤ ¿é`Õ·¤èØ ÃØßãUæÚU ·¤è çßSÌæÚU âð ÃØæBØæ
·¤èçÁ°Ð

Explain the magnetic behaviour of the
elements falling in the coinage metal
group in detail.

¥Íßæ / OR

(a) d-©UÂ·¤æðàææð´ ×ð´ ©UÂçSÍÌ ¥Øéç‚×Ì §Üð@ÅþUæòÙ
Øæñç»·¤ ·ð¤ Ú¢U»èÙ ãUæðÙð ·ð¤ ©UîæÚUÎæØè ãUæðÌð ãñ´UÐ

@Øæ ·¤æÚU‡æ ãñU ç·¤ 4MnO  ×ð´ Mn7+ ¥ßSÍæ

×ð´ ãUæðÙð ÂÚU °·¤ Öè ¥Øéç‚×Ì §Üð@ÅþUæòÙ ÙãUè´
ãUæðÙð ·ð¤ ÕæßÁêÎ ØãU ¥æØÙ Ìèßý ÂÂüÜ Ú¢U» ·¤æ
ãUæðÌæ ãñU?

The unpaired electrons present in the
d-subshells are responsible for the colour
of ions/compound. What is the reason
behind the fact that despite of having no
unpaired electrons in Mn7+ state of

4MnO  ion, it is deep purple in colour ?

(b) TiCl4 ÂæòÜèÍèÙ ·ð¤ ©UˆÂæÎÙ ×ð´ ¥æñÚU V2O5

â¢Â·ü¤  çßçÏ mæÚUæ H2SO4 ·ð¤ çÙ×æü‡æ ×ð´

©UˆÂýðÚU·¤ ·ð¤ M¤Â ×ð´ ÂýØé@Ì ãUæðÌð ãñ´UÐ ·¤æÚU‡æ

SÂcÅU ·¤èçÁ°Ð

( 2 )
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TiCl4 is applied in the formation of
polythene and V2O5 is applied in the
formation of H2SO4 by contact method
as a catalyst. Explain the reason.

§·¤æ§ü / Unit-II

2. (a) çÙ`ÙçÜç¹Ì â¢·é¤Üæð´ ·ð¤ ÚUæâæØçÙ·¤ âê˜æ

çÜç¹° Ñ

(i) ¥æ§âæðÍæØæðâæØÙðÅUæð Âð‡ÅUæ °ð×èÙ ·¤æðÕæËÅU

(III) @ÜæðÚUæ§ÇU

(ii) ãUæ§ÇþUæðÁÙ ÅðUÅþUæ @ÜæðÚUæð ¥æ©UÚðUÅU (III)

Write down the chemical formula for the
following complexes :

(i) Isothiocyanato penta ammine cobolt
(III) chloride

(ii) Hydrogen tetrachloro auret (III)

(b) ÏæÌé¥æð´ ·ð¤ çÙc·¤áü‡æ ×ð´ ¥Â¿ØÙ Âýç·ý¤Øæ¥æð´

·¤è ª¤c×æ»çÌ·¤è ·¤æ ©UËÜð¹ ·¤èçÁ°Ð

Elaborate the thermodynamics of
reduction processes in extraction of
metals.
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( 4 )

(c) çÁ¢·¤ ÌÍæ ·¤æòÂÚU ·ð¤ ×æÙ·¤ §Üð@ÅþUæðÇU
(¥Â¿ØÙ) çßÖß çÙ`ÙæÙéâæÚU ãñ´U Ñ

2+Cu + 2e Cu;   E°= 0.34 ßæðËÅU

2+Zn + 2e Zn;   E°= –0.76 ßæðËÅU

§Ù ¥æ¡·¤Ç¸Uæð´ ·¤æ ÂýØæð» ·¤ÚUÌð ãéU° SÂcÅU ·¤èçÁ°
ç·¤ çÙ`Ù ×ð´ âð ·¤æñÙ âè ¥çÖç·ý¤Øæ ç·¤â
çÎàææ ×ð´ â¢Öß ãñU?

(i) 2+ 2+Cu + Zn Cu + Zn

(ii) 2+ 2+Cu + Zn Cu + Zn

Following are the standard electrode
(reduction) potentials of copper and zinc :

2+Cu + 2e Cu;   E°= 0.34 Volt

2+Zn + 2e Zn;   E°= –0.76 Volt
with the help of these datas predict that
which of the following reactions would
occur and in which direction ?

(i) 2+ 2+Cu + Zn Cu + Zn

(ii) 2+ 2+Cu + Zn Cu + Zn

¥Íßæ / OR
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(a) çÙ`Ùæç·¢¤Ì â¢·é¤Üæð´ ·ð¤ IUPAC Ùæ× çÜç¹° Ñ

(i) [(C5H5)(CO)Fe Fe

CO

CO

(CO) (C5H5)]

(ii) [Cr I4 (en)]–

Write down the IUPAC names of the
following complexes :

(i) [(C5H5)(CO)Fe Fe

CO

CO

(CO) (C5H5)]

(ii) [Cr I4 (en)]–

(b) ·¤æðÕæËÅU (III) @ÜæðÚUæ§ÇU °ß¢ ¥×æðçÙØæ âð ÕÙð

¿æÚU Âý·¤æÚU ·ð¤ ·¤æðÕæËÅU °×èÙ Øæñç»·¤æð´ mæÚUæ

ßÙüÚU ·ð¤ çâhæ‹Ì ·¤æ ÂýæØæðç»·¤ âˆØæÂÙ SÂcÅU

·¤èçÁ°Ð

Explain the experimental verification of
the Werner’s theory the four types of
cobalt ammine compounds made from
ammonia and cobalt (III) chloride.

( 5 )
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(c) ÜæðãUæ, ·¤æòÂÚU âËÈð¤ÅU ·ð¤ çßÜØÙ âð ·¤æòÂÚU

çßSÍæçÂÌ ·¤ÚU â·¤Ìæ ãñU ç·¤‹Ìé çâËßÚU, çÁ¢·¤

·¤æð çÁ‹·¤Ùæ§ÅþðUÅU ·ð¤ çßÜØÙ âð çßSÍæçÂÌ ÙãUè´

·¤ÚU ÂæÌæ, @Øæð´?

Explain why iron can replace copper from
copper-sulphate solution but silver cannot
replace zinc from zinc nitrate solution,
why ?

§·¤æ§ü / Unit-III

3. (a) ç·ý¤SÅUÜ ÿæð˜æ çßÂæÅUÙ ª¤Áæü ÂÚU çÜ»ð‡ÇU ·¤è

Âý·ë¤çÌ ·ð¤ ÂýÖæß ·ð¤ ©UÂØé@Ì ©UÎæãUÚU‡æ Îð·¤ÚU

SÂcÅU ·¤èçÁ°Ð

Explain the effect of nature of ligands
over the crystal field splitting energy with
suitable examples.

(b) [Ni(CN)4]2– ÌÍæ [Ni(CO)4] â¢·é¤Üæð´ ·¤è

âãUæØÌæ âð Õæsï ·¤ÿæ·¤ ¥æñÚU ¥æ¢ÌçÚU·¤ ·¤ÿæ·¤

â¢·é¤Üæð´ ·ð¤ çÙ×æü‡æ ·¤è ÃØæBØæ ·¤èçÁ°Ð

With the help of [Ni(CN)4]2– and
[Ni(CO)4] explain the formation of inner
orbital and outer orbital complexes.

( 6 )
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(c) âéSÂcÅU ©UÎæãUÚU‡æ âð â×Ûææ§° ç·¤ çßléÌ «¤‡æè
ÎæÌæ â×êãU ÂÚU ¥ËÂ «¤‡ææßðàæ ç×Ü·¤ÚU ©UÎæâèÙ
ÏæÌé ÂÚU×æ‡æé ·ñ¤âð ÕÙæÌð ãñ´U? §â çâhæ¢Ì ·¤æð
@Øæ ·¤ãUÌð ãñ´U?U

With clear example, explain the formation
of neutral metal atom by presence of a
partial negative charge on an
electronegative donor group. What is the
name of this principle ?

¥Íßæ / OR

(a) ¿ÌécÈ¤Ü·¤èØ â¢·é¤Ü ¥æØÙ ·ð¤ d5 ãðUÌé ç·ý¤SÅUÜ
ÿæð˜æ SÍæØè·¤ÚU‡æ ª¤Áæü ·¤è »‡æÙæ ·¤èçÁ°Ð

Calculate the crystal field stabilization
energy for d5 of tetrahedral complex ion.

(b) ç·¤âè ¥cÅUÈ¤Ü·¤èØ â¢·é¤Ü ¥æØÙ ·¤è ¿·ý¤‡æ
¥ßSÍæ ·¤æ ¥Ùé×æÙ ç·¤Ù ×æÙ·¤æð´ ·ð¤ ¥æÏæÚU
ÂÚU Ü»æØæ Áæ â·¤Ìæ ãñU? ¥Ùé×æÙ ãðUÌé ÂýØé@Ì
ÖæñçÌ·¤ ×æÙ·¤æð´ ·¤è ÃØæBØæ ·¤èçÁ°Ð

On the basis of which parameters the
spin state of an octahedral complex ion
can be predicted ? Also explain the
applied parameters in this prediction.

( 7 )
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(c) â¢ØæðÁ·¤Ìæ Õ¢Ï çâhæ‹Ì âð SÂcÅU ·¤èçÁ° ç·¤

[Ag(CN)2]– ÂýçÌ¿é`Õ·¤èØ ãñU ÁÕç·¤

[Ag(CN)4]2– ¥Ùé¿é`Õ·¤èØ ãñUÐ

With the help of valence bond theory
explain that [Ag(CN)2]– is diamagnetic
while [Ag(CN)4]2– is paramagnetic.

§·¤æ§ü / Unit-IV

4. (a) Üñ‹ÍðÙæ§ÇU Ìˆßæð´ ·¤è çßçÖ‹Ù ¥æ@âè·¤ÚU‡æ

¥ßSÍæ¥æð´ ·¤æ SÍæçØˆß ©UÎæãUÚU‡æ âçãUÌ SÂcÅU

·¤èçÁ°Ð

Explain the stability of different oxidation
states of lanthenide elements.

(b) ØêÚðUçÙØ× âð ÙðŒ‘ØêçÙØ×, ŒÜêÅUæðçÙØ× ÌÍæ

¥×ðÚUèçàæØ× ·ð¤ ÂëÍ@·¤ÚU‡æ ·¤è ¥ßÿæðÂ‡æ çßçÏ

·¤è ÃØæBØæ ·¤èçÁ°Ð

Explain the precipitation method for
separation of neptunium, plutonium and
americium from uranium.

¥Íßæ / OR

( 8 )
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(a) ÂçÚUÚUÿæ‡æ ÂýÖæß @Øæ ãñU? Ce3+ âð Lu3+ Ì·¤

¥æØçÙ·¤ ç˜æ…Øæ ×ð´ ãUæðÙð ßæÜè ·¤×è ·¤æð SÂcÅU

·¤èçÁ°Ð

What is sheilding effect ? Explain the
decrease in the ionic radii from Ce3+ to
Lu3+.

(b) ÖæÚUè Üñ‹ÍðÙæ§ÇU ÌÍæ °@ÅUèÙæ§ÇU Ìˆß ·¤æñÙ âð

ãñ´U? §Ù·¤è ¥æ@âè·¤ÚU‡æ ¥ßSÍæ ÌÍæ ÚUæâæØçÙ·¤

ç·ý¤ØæàæèÜÌæ ×ð´ â×æÙÌæ ·¤è ÃØæBØæ ·¤èçÁ°Ð

What are heavier lanthenides and heavier
actinides ? Explain the similarities in their
oxidation states and chemical reactivity.

§·¤æ§ü / Unit-V

5. (a) Üé§â ·ð¤ ¥`Ü-ÿææÚU çâhæ‹Ì ·ð¤ ¥ÙéâæÚU

ÂýçÌSÍæçÂÌ °×èÙæð ·¤è ÿææÚU·¤Ìæ ·¤è ÃØæBØæ

·¤èçÁ°Ð

Explain the basicity of substituted
amines according to Lewis acid-base
theory.

( 9 )
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(b) ÏæÌé ¥×æðçÙØæ çßÜØÙ °ß¢ ©UÙ·¤è ¥çÖç·ý¤Øæ¥æð́

·¤è çßSÌæÚU âð ÃØæBØæ ·¤èçÁ°Ð

Explain the metal ammonia solution and
their reactions in detail.

¥Íßæ / OR

(a) ¥æ@âè ¥`Üæð´ ·¤è ¥æÂðçÿæ·¤ ¥`ÜèØ ÂýÕÜÌæ

·¤è ÃØæBØæ ·¤èçÁ°Ð

Explain the relative acidic strength of
oxy-acids.

(b) ¥ÁÜèØ çßÜæØ·¤æð´ ×ð´ â¢·é¤Ü çÙ×æü‡æ

¥çÖç·ý¤Øæ¥æð´ ·¤æð ©UÎæãUÚU‡æ âçãUÌ â×Ûææ§°Ð

Explain the complex formation reactions
in non-aqueous solvents.

(c) çÙ`Ù ·ð¤ â¢Øé‚×è ¥`Ü çÜç¹° Ñ

(i) SO4
2–

(ii) S2–

(iii) NH3

(iv) [Al(H2O)5OH]2+

( 10 )
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Write the conjugate acids of the
following :

(i) SO4
2–

(ii) S2–

(iii) NH3

(iv) [Al(H2O)5OH]2+

———

( 11 )
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