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Which oncoflthe clements with the [ollowing oulcr orbital
conligurations may exhibit the largest number of oxidation
states?

(@) 3d°4s' (b) 3d°4s? (c) 3d%4s? (d) 3d*4s?
The addition of cxcess of aqucous HNO, (o a solution
containing [Cu(NH,),] 2 produces

(a) Cu* (b) [Cu(H,0),*

(¢) Cu(OH), (d) Cu(NO,),

The "spin-only" magnctic moment [in units of Bobhr
magneton, (}15)] of Ni%* in aqueous solution would be
(At.No.Ni =28)

(@ o () 173 © 28 (d) 490

In the form of dichromate, Cr (VI) is a strong oxidising agent
in acidic medium but Mo (VI) in MoO, and W (VI) in WO,
are not because

(i) Cr (VD) is morc stablc than Mo(VIyand W (VI).

(i) Mo (V1) and W(VI) ar¢ morg stable than Cr(V1).

(i) Higher oxidation states ofheavier members of group-6
of transition scrics arc morc stablc.

(iv) Lower oxidation states ofheavier members of group-6
oftransition scrics arc morc stablc.

(a) (1)and (i1) (b) (i)and(ii)

(©) (iand(iv) (d) (i) and (iv)

Of the following oulcr clectronic configurations of atoms,

the highest oxidation state is achieved by which one of

them?

(@) (n—1)d* ns

© (n—1)d®ns?

®) (n— 1d®as!
(d (n-1)d>ns?
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lcs6l DPP/ CC22
6. (n - l)d 19,52 is the general clectronic configuration of 15, Wroughtiron, pig iron ard stel diffce m.p.ropcmcs ducto
Co.Ni G (a) carbon content (b) malleability
(@) Fe,Co,Ni ® Cu,Ag, Au (¢) conductivity (d) softness
(c) Zn,Cd,Hg (d) SeY,La i .. .
- . . 16. The lanthanide contraction is responsible for the fact that
7.  Inthe following salts the highest value of magnetic moment g
o asesdaitin (a) Zrand Zn have the same oxidation state
(1) MnSO,.4H,0 ) CuSO,.5H,0 (by Zr and Hl havc about the samc radius
(c) FeSO,6H,0 (d) ZnSOj.7H:0 (¢) Zr and Nb have similar oxidation statc
8. Which one of the following transition metal ions shows (d) ZrandY have about the same radius
magpnctic moment of 5,92 BM? 17. KMnO, can beprepared fromK,MnQO, as per the reaction:
(@ MnZ* @) Ti¥ (c) Cr** (d) cw* - N 2 =
9.  Which of'the following statements is incorrect? 3MnO; +2H0 < 2MnOj +MnO; +40H
(a) Zn,Cd and Hg due to presence of completely filled The reaction can go to completion by removing OH™ ions
d-orbitals [(n—1)d"¥ns?] arc not studicd along with by adding.
other transition metals. N (@ KOH (b) CO, ) SO, (d) HQ
(b) Zn, Cd and Hg have I.OYV mp and are comparitively {8 Op the basis of data given below,
softer than other transition metals. = A
(c) Metallic bond made by clements with d “configuration h3c3+f3c2+ =03V E_ 35, 2. =TL5TV
1s stronger as compared to metalic bond made by _ _
elements with J* configuration. EET2+/Cr =-090V, E.Cu Mg = 034V
(d) Metals of 54 series forms strong metallic bonds as i . o
compared with metals of 3d serics. Which (:fthe following staten_lt?ms is incorrect?
10. Super conductors are derived [rom compounds of (@ Sc® has good stability duc of [Ar]3d%4s®
(a) p-Blockelements (b) lanthanides configuration.
(c) actinides (d) transition elements (b) Mn**is morc stablc than Mn?*.
11.  Which of thc following compounds has colour but no (¢) Cr*" isreducing in nature.
unpaircd clectrons? (d) Coppcr docs not give H, on recaction with dil. H,SO,
(a KMnO, (b K,MnO, 19. Green vitriol is
(c) MnSO4 (d) MnCl, )
12. Whatisthcpercentageof lanthanoid metal in mischingtall? (@) FeS047H,0 (0. Zn30, Tkl
(@ %% (B 20% () % (d) 95% (¢) CaS0,4.2H,0 (d) CuS0,4.5H,0
13. Which of the following in its oxidation state shows the
paramagnetisin ? 20. Number ofmoles of K ,Cr,0; reduced by onemole of Sn?*
(@) T™IV) (b) Ludl (¢) CKIV) (d) Lal) ions is
14. In ncutral or faintly alkalinc medium, thiosulphatc 1s : i
quantitatively oxidized by KMnO, to a) — ) Q) = i 16
(@ SOZ (@) 3 ® (c) 6 (d)

® SO> (o SO, (d) SO~
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21.  Four successive members ol the first scries of the transition  26.  In which of the following lanthanides oxidation state +2 is

metals are listed below. For which one ofthem the standard most stable?

potential (E},z.,, ) value has a positive sign? @ C 4 B [ Th @) Dy
) 27. Acidilicd solution of chromicacid on trcatment with

(@ Co(Z=27) (b) Ni(Z=28%)

(c) Cu(Zz=29) d) Fe(Z=26) H,0, gives blue colour which is due to
22.  Whichofthe following factors may be regarded as the main

causc of lanthanoidc contraction?

(a) Greatcr shiclding of 54 clectrons by 4/ clectrons (c) H,CryO;+H,0+0, (d) None of these

(b) Poorer shielding of 54 electrons by 4f electrons.

(¢) Effective sbiclding of one of4felectrons by another in

(a) CTO:] + HEO + 02 {b) Cr05 o+ H20

28.  Which of'the following is used in the preparation of chlorine?

the subshell (a) Only MnO,
(d) Poor shiclding of on¢ of 4/ clectron by another in the
subshell (b) Only KMnO,

23. AgClissolublein NH,OHsolution. The solubility is duc to

¢) BothMnO, and KMnO
the formation ol © 2 4

(a) AgOH () Ag,0 (d) Eithcr MnO, or KMnOy,
+ 29. An explosion take place when conc. H,SO, is added to
© [Ag(NH; )2 J @ NH4Cl KMnO,. Which of the lollowing is formed?

24. Oxidation states of the metal in the minerals haematite and
magnctite, respectively, arc @ Mny0, (®)  MnO,
(a) 11,111in haematite and Il in magnetite (c) MnSO, @ M,0;
(b) 11, Il in haematite and 11 in magnetite ’
(c) Ilinhaematiteand I, iIlin magnetite
(d) Tlin hacmatitc and I1, Il in magnetitc () Chromium has the highest melting point among the

25. Inacidicmedium KMnO, oxidises FeSO, solution. Which ) SR imoals: ) ) )
of the following statements is correct? (i) Nuwnber of unpaired clectrons is greater in Cr than other

(@ 10mLof IN KMnO, solution oxidiscs e e n 3 .
R (i) In anyrow themelting point of transition metal increases
mLo eSO, solution

as the atomic number increases.

30. Which of the following statements are correct ?

(b 10mL of IM KMnO, solution oxidises (a) (i)and (iii) () (i)and i)
10 mL of 5N FeSO, solution (c) (ii)and(iii) (d) (1), i) and(iii)
(¢) 10mL of IM KMnO, solution oxidiscs 31. In thc laboratory, mangancse (1I) salt is oxidiscd to
(OmLof1M FcSO, solution perimanganate ion in aqueous solution by
(a) hydrogcen peroxide (b) conc. nitric acid

(d) 10mL ol IN KMnOQ, solution oxidiscs
10 mLof0.IM FeSO, solution

RESPONSE 2.0 22.0000@ 23.@®OQ@ 24.@EOW@ 25 @OOW
Grip 26-%%% 27.000Q@ 28.0000 29.00O0Q@ 30. E®O®
31.

(c) peroxodisulphatc (d) dichromatc
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fcssl DPP/ CC22
32. Which of the following statements about the interstitial 40. Which of the [ollowing conversions can be carricd out by
compounds is incorrcct ? both acidified K,Cr,0, and acidified KMnO,?
(a) Theyare chemically reactive. (i) Fc” >Fc*+e
(b) Theyarc much harder then the pure metal. i I -103
(c) Theyhave higher melting points than the pure metal. () -1, @v) HS—S
(d) They retain metallic conductivity. (a) (i)andiii) (b) (idand(iv)
33.  Which of the following elements shows maximum number (c) (), (iii) and (iv) (d) (i), (ii) and (iii)
of difTerent oxidation states in its compounds? 41. The catalytic activity of transition metals and their
(@) Eu (b) Ld © Gd d Am compounds is mainly dueto:
34. Identify the product and its colour when MnQ, is fused (a) thcir magnetic behaviour
with solid KOH i the presence of O,. (b) ‘hc!f l'mﬁ!md dtorbltal? ) = 8 )
(@) KMnO,, purple () K,MnO,, dark green () lhellr dblllt}/ to ddOpF \{drldble oxidation state
(d) thcir chemical reactivity
(¢) MnO, colourlcss (d) Mn,QO,, brown 42, AFIT se s
35. In‘lhe qxtractiop of silver ﬁom argenlile'ore. Theore istreated ) Column-1 Column -TI
with dil. solution quaCN in water in the presence of Y, A Metal of the 3d-series which I Manganese
whercby the following rcaction takesplace : docsnot form MO type oxide.
Ag,X TL4N3CN +2Y — 2Na|Ag (CN),] + Na,XO, - Xand B. Metal of the 3d-series which IL  Vanadium
Y in this rcaction arc respeclively forms most covalent oxide.
(a) SbandS (b) Sand O, C. Mectalof the 3d-scrics which Il Scandium
(¢) OandQ, (d) OandS forms the amphotcric oxidc.
36. Which olthe following compound is callcd Tumbull’s bluc? (a) A-I;B-II[;C-II () A-ILB-I,C-II
(a) Ferricyanide (b) Ferrous ferricyanide () A-III;B-II;C-1I (d) A-II;B-I;C-III
(¢) Ferrous cyanidc (d) Fcrri-ferrocyanide 43, T'he basic character of the (ransition mctal monoxidcs
37. Which ofthe following element is responsible for oxidation follows the order
of water 1o O, in biological proccss? (AtomicNos, Ti=22, V=23, Cr=24, Fc=26)
(a) Fe b Mn (c) Cu (d) Mo (@ TiO>VO>CrO>FcO (b) VO>CrO>TiO>FcO
38. Consider the lollowing statements () CrO>VO>FeO>TiO (d) IiQ>FcO>VO>CrO
(i) La(OH), is the least basic among hydroxides of 44.  Excited state configuration of Mn*" is
lanthanidcs. (a) 1§g ®) rzgcé (d 132(;; (d ligcg
(i) Zr*" and Hf * posses almost the same ionic radii. . 2
o e 45.  What would happen when a solution of potassiuin chromate
(i) , S weMclas an oxidizing agent. 1s trcated with an excess of ditute nitric acid?
Which of the above is/are true ? )
(@ (and(iii) (b) (i) and(ii) @ Cr,07" and H,0 are formed
(c) (ii)only (d) (Dand (i) (b) CrO? is reduced to +3 state of Cr
39. Formaking Ag from AgNQ,, which of the following is used

(b) phosphonium iodidc
(d) NH,

(@) PH,
(¢) Na,CO,

(¢) CrO? isoxidized (o +7 statc of Cr

(d) Cr**and Cr,03 are formed

32.0000 33.0®O0
37.000Q@ 38.0®OQ@
22.0000 43.000OW
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DPP/CC22

. 14. () In neutral or faintly alkaline medium thiosulphate is
L ® Mn-3a4s[1{1]{1]1]1] IE quantitatively 0xid¥xcd byKMnO,10SO,” ]
The no. of various oxidation stalcs possiblc arc 8KMnQO, + 3Na,S,0, +H,0—>
+2,+3,+4,+5,+6and+7. 3K,S0,+ 8MnO, + 3Na,SO, + 2KOH
2. () 15. (@ They contain dilfcrent percentage of carbon.
3. (¢) Thenumber of unpaired electrons in Ni*(aq) =2 16. () In vertice colunwis of transition elements, there is an
Water is weak ligand hence no pairing will take place increase in size from first member to second member as
spin magnetic moment expectled but from second member to third member,

thereis very small change in size and some times sizes
arc same. This is duc to lanthanidc contraction. This is

=nn+2)=22+2)=8=282

4 O the rcason for Zr and HI 10 have samc radius.

S. (@ (n-1)dns?attains themaximum O.S. of +7. 17. () HCI and SO, arc reducing agents and can reduce

6. (0 MnQ,". CO, whicb is ncither oxidising and nor reducing

7. (@) Mn?"=3d"i.c. no. ofunpaircdc =5 will provide only acidic medium. It can shifi reaction in
Cu?*=3d’i.c. no. of unpaired¢ =1 forward direction and reaction can go lo completion.
Fe¢?*=3d%i.c. no. of unpaircd¢c =4 18. () Mn?' (#°)is more stablethan Mn>* (#*), thus
Zn?*=3d'%i.e. no. of unpaired e~ =0 o

. . A E =+ve
Ni?*=3d®i.c. no. ofunpaircd e =3 Mn?*/Mn?*

Highcr the number of unpaired clectrons higher willbe - 19. (a)  GreenviwolisFeSO,.7H,0.
the magnctic moment. Hence Mn?* having maximum
unpaired clectrons will have the maximum magnctic

moment. ; -
8 @ Gi i Gft i tal Sn?t > Sn*t +2e
. (a iven magnctic moment of transition mcta ; . y
& onemole of Sn** provide 2 mole of e~ which willreduce

= 2) =592
ey 1/3Cr,0%~

20. (3 Cr0% +6e” +14H" - 2Cr™ +7H,0

ic,n=>5
Number of unpaired clectrons in Mn** =5 21. (o) E‘([u 200 =0.34V
Number of unpaircd clectrons in Ti** = |
Number of unpaired electrons in Cr’* =3 other has — ve E} p.
Number of unpairced electrons in CuZ*=1
Number of unpaired electrons in Co?* =3 2,024./0) =-0.28V
Thus Mn?" have magnetic moment = 5.92 BM

9. () Zn, Cdand Hg duc to presence of completely illed E(’Ni% i=—025V
d-orbitals in groundstatc as well as in thcir common
oxidation states arc not regarded as a transition mctals Eze“/re —_ 044V

but they arc studicd along with the transition mctals. 2
10. () Supecr conductors arc derived from compounds of
transition metals.

() Inlanthanidcs, thereis poorer shiclding of Sd clectrons
by 4/ clectrons resulting in greater attraction of the
nucleus over 5d elecirons and contraction of the atomic

11. (a) Elcctronic conliguration ofMn is [Ar]3d5 452 Being radii.

transition metal it bas 7 valence electrons and allare  23- () AgCl(s)+ 2NH,4OH(aq) -

involved in bond formation in MnOj, . Henccit has no [Ag(NII3 ]2 ] Ci(aq)+2H,0(1)

unpaircd clectron 24. (@ () Hacmatitcis Fe,0, in which Fc is present in IIT
12. () Mischmetall consists of a lanthanoid mctal oxidation statc.

(~95%) and iron (~ 5%) and traces of S,C,Caand Al (i) Magnetite (Fe,0,) is an equiinolar mixture of FeO
13, (@) Tb* =4r’ — 3unpaired ¢ and Fe,0,. '

Lu* =41 — Ounpaired & Oxidation state of Fein FeO is ILI.

Ce¥=4r° — Ounpaired &

Oxidation statc of Fein Fe. O, is I11.
La**=4f° — Ounpaircd ¢ e
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]s61]

25. () IMKMnO,=5NKMnO,=5NFcSO,

26.

217.

28,

29.

30.

31.

32.

33.

34.

W)

®)

(©)

@)

b)

©)

@)

2 10xIM=10x5N=10x5N
KMnO,  KMnO, FeSO,

Fu? has electronic configuration [Xc]ar 7 hence

stable duc to half lillcd atomic orbitals.

HszzO'] +40— 2Cl'05 +H20

Bluc peroxide

of chromium
Both MnO, and KMnO, used for the preparation of
chlorinc by the action of conc. HCI

MnO, +4HC1— MnCl, + 2H,0 +Cl,

2KMnO, +16HCl — 2KCl+2MnCl, +8H,0 +5Cl,
Chlorincis not obtaincd by dil HCI

2KMnO,, +H,S0, (conc.) —

K,S0, + ano7 +H,0

Lxplesive

In any row the melting points of transition mcialsrisc
10 a maximun at & cxcept for anomalous valucs ofMn
and Tc and falls rcgularly as thc atomic number
Increases.
In laboratory, manganese (I1) ion salt is oxidised to
permagnate ion in aqueous solution by
peroxodisulphate.

2Mn** +8,02” +8H,0 —
peroxodisulphate ion MO; +10S03™ +1 6HF

In inlerstitial commpounds small aloms like H, Band C
enter into the void sites between the packed atoms of
crystalline metal. Theyretain metallic conductivity and
arc chemically incrt.

@
Eu La Gd Am
0S=+2.+3 +3 +3 +4,+5,+6
®) 2MnO,+4KOH +0, —>2K;Mu0, +2H,0

dark green

36.
37.

38.

39.

40.

41.

42.
43.

44.

b)

b)
®)

(b)

(a)

(c)

()

b)

(a)

®)

()

Ag,S+4NaCN+20, —>

2NalAg(CN);1 + Na,S0,
Fcrrous [crricyanide is known as Turbull’s bluc.
Oxidation of waler takes place in presence of Mn in
biological proccss.
As a result of lanthanide contraction Zr** and Hf %+
possess almost the same ionic radii. Ce* is an oxidising
agent. Ce* gains electron to acquire more stable
Ce*'state. La(OH), is the most basic among lanthanide
hydroxides.

When AgNQ, reacts with PHj, then Ag is obtained.
6AgNO; = 2PH;
silver nitrate~ phosphene

6Ag+ 2H;P04
phosphorous acid

+6N02

I is converied 1o 10; by ncutral or faintly alkaline
MnOj, as shown bclow.

2MnOy + H,O+17 —— 2Mn0O, +20H™ +103
The transition metals and their compounds arc used as
catalysts. Becausc of the variable oxidation statcs they
may form intermediate compound with one of the
readtants. These intermediate provides a new path with
lowe activation energy. V,0, + SO, — V,0, + SO,
2V,0,+0, - 2V,0q

The basic character of the transition metal monoxide is

Ti0> VO> CrO> FeO because bast ¢ character ofoxides

decrease with increase in atomic number. Oxides of

transitional mcials in low oxidation statci.c., + 2 and

+ 3 arc gencrally basic except Cr, O,

Afler crystal ficld spliting, the five d-orbitals. get

scparated as three t,, and two orbitals. For Mn?*, last

shell has 5esi.c., 3d° 4s°. Soaccording 10 Hund's rule

of maximwn multiplicity the excitedstale configuration
. Sar2

will be (75¢,.

2K ,CrO4 + 2HNO; — K,Cr,0, + 2KNO; +H,0

@

= 2Cr02" Cr,03™ +H,0

EBD 7157



	DPP - 22..pdf (p.1-4)
	22..pdf (p.5-6)

