Chapiton
Inorganic Mechanism 1

Lecture-1

Compound Representation

In the compound representation electronegative is placed on the right
hand side of the compound and the name of the compound is
accoroling to the electronegative.

FONCLBr [ C oo H oo metal

Na
Example : Nacl chloride HCL chloridle >NuH Hyodride

(Because ‘it’ Ls more electronegative and the name Ls according
to it.

ﬂ Soodt Yourn=Rno

Q. 1. Which is wrong represented.
(a) CIBr (b) IBr (c) FBr (d) CL,O
Ans. a, c because in ‘a’ more electronegative is Cl so it is BrCl and in ‘c’ more
electronegative is ‘F’ so it is BrE
Q. 2. Which is correct represented
(a) KNaSO, (b) NaKSO,

Ans. (a) ﬁ For detail see the video lecture.

Q. 3. Which is not oxide.
(a) F,O (b) Cl,O (c) CO, (d) Na,O

Ans. (a) Iﬁ For detail see the video lecture.
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Note :

= Nawme of Anlon

SO~ Sulphate
Hso, Bisulphate
ok Sulphite
Hso_ Bisulphite
S Sulphioe
HS™ Bisulphiole
NO_ Nitrate
NO, Nitrite

N> Nttrioe

m Nawe of the Compound.

NaHsOo_ — Sodivwm bisulphite
Na_N — Sodium Nitride
NaHs — Sodivwm bisulphide
ca(No,), — calelume Nitrite

(de with water
m Nitride gives NH_ with water.
AN+ H O — Al(oH)_, + NH,
Na_N + H,0 —— NaoH + NH,
m Sulphide gives H,S with water
cas + H,0 —— ca(oH), + H S
Na,s + H,0 —— NaoH + H, S
m Phosphide gives PH_ with water
Mg P, + H, O —— Mg(oH), + PH,
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m Carbides gives different products with water.
Be C + H,O0 — BE(OH), + CH,
Al,e,+H,0 —> Al(oH), + CH,
cac, + H,0 —— ca(oH), + cH=cH
Mg, C_ +H, 0 — Mg(oH), + cH=Cc—CH,

i  Be,C carbideis € 77
i  Al,c,  carbideis ¢ 77
W  cac, carbideis ~C=C 2N and 16.

W Mg, C_ Carbideis ~C=C-C "~ 2nande6.

Q. 1. Which is correct represented

(a) CaClBr (b) CaBrCl (c) IBr (d) aand b
Ans. (b)
Q. 2. Which is not possible ?

(a) HCIO, (b) HFO, (c) HF (d) HI
Ans. (b)
Q. 3. Correct representation

(a) CaCO4.MgCOs, (b) MgCO;.CaCO,

(c) Both (d) None
Ans. (a)

Q. 4. Total number of 6 and ® bonds in carbide in Mg,C; and in the product after
the reaction with H,O

Carbide Product
Sigma Pi Sigma Pi
(a) 2 2 4 2
(by 2 2 6 2
(c) 4 2 6 2
(d 6 2 4 2
Ans. (b)
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‘@ Famous Heatings

o Heating of Metal
Na —— gGolden yellow
K, Cs, Rb —— Violet
ca ——> ®Brick red
Ba ——> Apple green
Sr —— Crimson red

o Substance Melts on Heating
e Salts of alkali wmetal
e Chlorides of Hg, Pb, Ag

o Substance If Cracks
Ki, Nacl, Pb(NO_),, Ba(NO_),
o Substance Swells Up

Alums, Borates and phosphates

Note : H.PO, —2— PH, + H PO,

Jolox
Hcoow — |
Jolox

Compound of Zwn on heating give yellow colowr and on
cooling become white.

Salts of Pb, B, Sn on heating become brown and on
cooling become yellow.

ALL cupric salts on heating become white anod on cooling
becomes blue.

1.4 é
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Salts of cd become red or black on heating and on
cooling become brown.

Compounds Hot cold

cocl, —  Blue Red blue

CO®Br, —  qreen park rRed

col, —  Violet red

NL salt —  Yellow qreen

cr Salt —  Violet qreen

HgoO —  Dark Light
Orange Red Orange Red

Fe O, —  Dark Red Light Brown
Browwn

Cuo, MO,

NLO } —  Black Black

‘@' (A) Heating of Salts (Any Salt Heating)

I Note : salts of HAPA (Hg, Ag, Pt, Au) on heating
gilves metal

caco, —2» caoc+co,

A9,CO, —> A9,0 +CO,

12

A9+O,

if in the heating of salt, X is more, stability of the
Y
salt will be Lless.

n case of caco_ and MgCO_, caco_ is more stable

because 2 of Mg Ls more so less stable.

Y
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HELIOS 7mganic In Mq Pockel

Q. 1.Find out stability order of
(a) Na,CO;, (b) Al,(CO)s, (c) MgCO3.

q .
Ans. Order = a > ¢ > b because - ish >c¢ > a.

Final Shoot—1

If a salt cracks on heating then salt is

(a) AgCl (b) NaCl (c) PbCl, (d) All

If a compound swells up on heating

(a) BaSO, (b)) MnSO, (c) Cas(POy), (d) CaCl,

If a salt on heating melts then salt is

(a) PbCl, (b) HgCl, (c) AgCl (d) All

If a compound gives metal as residue. Then, the compound is

(a) CaCOq (b) Ag,CO, (c) PbCO, (d) Na,CO,

If a compound on heating become Brick red then it is

(a) CaCOq (b) BaCOq (c) Na,CO, (d) (NH,),CO4
Find out stability order of (A) CaCO,, (B) BaCO,, (C) MgCO, to words heat
(a) A>B>C () A>C>B (¢c) B>A>C d C>B>A

Which one is dissociated first in the alum on heating

(a) Ky,SO, (b) AL, (SO,)4 (c) Bothsame  (d) Any
Which one on heating gives auto reaction
(a) HsPO, (b) H3PO, (c) HCOO~- (d) Na,COq
A Hawer e
1. (b) 2. (c) 3. (d) 4. (b) 5. (b)
6. (c) 7. (b) 8. (be)
1.6
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(a) if a gas is absorbed by lime water—CoO,, or SO,
* SO, turns orange, K_Cr_O_ into green Cr,, (so,).
but not co,.
(b) if a gas is absorbed by pyragallole = o,
(¢) tf a gas turns blue litmus paper red, with NH_ it gives
white fumes = HcCl
NH_ + Hcl —— N+ cl (white fumes)
(d) f a gas turns red litmus paper blue and gives white
fumes with HClL — NH,
NH_ is Tested by K_Hogl, (Nesler's reagent) [K_ Hgl,
+ KOHI
Ammonia salt when reacts with a base it gives NH_.
(L) Amwmonical salt + Base — NH,
N+ X + NaoH ——> NH OH + NaX

\J
NH, + H,0
(it) Nitride always gives ammonia with water.

7

Nitride —22 5 N+

AN —22 5 Al(OH), +NH,
(e) f a gas condensed at room temperature to become Ligquid
— H,O (vapowr)
e If a gas own reaction with anhydrous cuso,
becomes blue — H,O0 (vapour)

Cuso, + 5H, 0 —> Cuso4.5H'20

T
Awnhydrous Hydrated
white Feso . FH,0 — green

@__ 17
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() f a gas is absorbed by terpantine oil — O,
(i) This gas own liquification becomes blue Ligquid.

(il) This gas ow reaction with KOH gives orange yellow
colour

KOH + O, —— KO_ (Potassium ozonlole)
(orange-yellow)

(i)

\os

(Convex) Mercury

(concave)
Soltd

0

(Tailing of wmercury)
When ©_ passes through wmercury then its
miniscus ts changed.
This is knowwn as tailing of wmercury (To remove
fLuidi’ca)
(g) f a brown colowr gas is there — NO_, Br,
[Br, - (Sowme time dark brown)l

* NO, gives brown ring test with Feso,

Feso, — 2 [Fe(H,0),NOolso,
[Fe(H,0) Nol
Feso, .NO (Browwn ring)

® NO also gives broww ring test. But it is colourless.
N,O, — Blue

1.8 é
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(h)

(L)
)
(R)

True (v) or False (X)

I S e

NO;2 — Browwn
N,O, —> NO + NO,

So, we can say that only two gases of nitrogen are
coloured

NLO_ (NO+NO,) (Blue) on Liquification, NO, (Brown).

If a red brown colour gas is there which gives yellow
solution with KOH or NaoH, this yellow solution gives
yellow ppt., thew the gas will be — croCl,

KOH PoT
cro,cl, ——— K,Cro, ——> PbCro,

(chromyl chloride) (yellow solution) (Yellow ppt.)

KOH absorbs co, and So,,.
Ammonta Ls absorbed Ln water.

cO burns with blue flames.

Find out A, B, C, D and E.

A—5sB+C+D
lA

E+ C

If B, C and D are mixed then ‘A’ is formed C gives lime water milky temporary.
‘E” on heating give crimson red color. (Hint : A = [Sr(HCO,),]

N, O, CO and NO are inert gases.

NO, N,0O, and N,O Give Brown Ring text.

CO,, SO, and Cl, are absorbed in KOH solution.

CrO,(l, gives yellow solution with NaOH not with KOH.
In brown Ring oxidation state of NO is ‘+1’.
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‘@r (B) Heating of Salt

(@) Metal carbonate : Carbonate on heating gives metal oxide
and CO,,.

carbonate —2— wetal oxide +CcOo,

Example : caco, SN caoc+cCco,

Note : These wmetal carbonates do wot have any dlsso-
cltatlon products.

NALK,Cs, Rb —2 5 x

Na,CO._ —2 5 X (No Product)
Note : HAPA (Hg, Au, Pt, Au) give metal on heating.
A
A9,CO, —> Ag,0 + CO,
lA

Ag + O,

(b) Metal Bicarbonate: Metal bicarbonate on heating oives metal
carbonate, CO, and H_O and mixing of metal carbonate, co,
and H_O gives bicarbonate.

Blearbonate —=—> Carbonate + co, + H,0

A
Example : NaHco, ——— Na,co, + H,0 + co,
T (Mixed) [

(¢) Metal Nitrate : Metal nitrate on heating gives wmetal oxide
NO_, and O,. But Na, K, Cs, Rb nitrates on heating give
nitrite and O, only.

Nitrate —2—> Metal oxide+NO, + 0O,

1.10 ‘%
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Note : These wmetal witrates give witrite on heating

Na K, Cs, Rb —2 5 Nitrite

A
NaNOs —> NaNOQ +OQ
Sodium Nitrate

Exa mpLe :

ca(No. ), —2 5 cao+ No_ +0,
Give broww ring test gas i.e., NO,.

(d) Metal sulphate : Metal sulphate gives metal oxide, SO,
and O,.

Sulphate —2 5 Metal oxtde+soO, +0,

eExample : caso L) caoc+so., +0
P 4 2 2

Note : But in case of FesSO,, SO, and SO, are formed.
1
2FesO, —25 Fe, O, +2S0, +—0, (wrong)
2
Fe,O_,+S0O,+S0, (right)

1
so,+—0,—2% 3s0,

2
Here, FeO_ Ls working as an cataLgst.

(e) Amwmonia Compounds : only Ammonta salts have No
restdue on heating (most of the time).

NH NO, —2 N,O+H,0

A
NH,NO, ——> N, + H,0
(tnert gas)

(NH,),Cr,0, —> N, +Cr,0, +H,0
(orange) (green.)

@ 1.1
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Colours of lons :

ymnga;u‘c In /1'/¢ Pockel

Or207“ ——> Orange

cro,” —— Yellow

(- —— Yellow

Br —— Yellow

crt ——  Green

Mn2T —— Plnk

Fert —— Green
Fe2t ——  Yellow but Fe(OH) Brown
cutt —— Blue = except (co_ ™, Cl7)

Example : Find out all the products in the given reaction.
X —2% 5 B + ( CSIS) %) Milky (color not permanent)
;
Apple green
Ans. X —— BaCO,
B —— BaO
CcC — CO,
Example : Find out all the products in the given reaction.
Dark brown
N
A —> B + c + D
(Gas) (Gas)
[O]
CcC — D
(Gas)
l K,Cr,0O,
Green
Ans. A —— FeSO, B —— Fe,O4
C — SO, D —— S04

1.12 @
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Example : Find out all the products in the given :

A—A> B+ C+ D

c?é&
A \‘o,. 6@
FeSO 4 Q@ 6)}

'OJ',
Metal + D

. s,
Brown Ring oy,
Test
Metal is Used in Barometer.
Ans. Hg(NOs),
Example : Find out all the products and reactants in the given :

A-2, B+C+D_g

&
A %o
E4
lime water

No gas Blue
(Golden yellow) Milky (Not permanent)

Ans. A = NaHCO,; <
B = Na,CO, (Mix)
c = CO,
D = HO

................................................................................................................................

................................................................................................................................

................................................................................................................................

@ 1.13
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Final Shoot—2

i85 Single Correct Answer Type Questions

1. Which is Brown colore gas ?

(a) NO, (b) N,Oq (c) Br, (d) (a) and (c)
2. If a gas turns lime water milky, it is

(a) SO, (b) CO, (c) NO, (d) (a) and (b)
3. Which turns K,Cr,0O-, green

(a) SO, (b) CO, (c) Oq (d) All
4. Gas which is absorbed in compound X’ ?

OH
X =
OH
OH

(a) Og (b) O, (c) Cl, (d) CO,
5. X —X% Y (yellow solution) —2%4 5 7 (yellow ppt) then find out X’ ?

(a) CryO,Cl, (b) CrO,Cl, (c) N,Os (d) NO,
6. Find out stability order towards heat

(I) MgCO, (II) Na,COg4 (II) Aly(COg4)q

(@) I>I1I>111 (b) I >1>1III (¢c) NI >II>1 (dy I >1>1I
7. X —4 5 B 4 (¢ lmewater . Njlky (temporary)

lA
Apple green

Then find out ‘X’

(a) CaCOq (b) BaCOq (c) CaSO, (d) BaSO,
8. A 25 B+C+D g Lé) g _ K907 Green

Then correct about ‘A’ is

(a) FeSO, (b) CuSO, (c) CaSO, (d) Na,SO,
9. X 253 A +C

A—DMetal used in barometer

B—Gas gives brown ring test

C—Absorb by Pyragallol

Then X is

(a) Ag,COg4 (b) HgCOq (c) AgNO, (d) NaNO,

114 &
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10.

11.

12.

13.

A —— B+C+D
B —2— No gas only golden yellow color

C —— Lime water milky (temporary)

D —&59%  Blue

Then ‘A is

(a) NaHCO, (b) Na,CO, (c) (NH,),CO; (d) K,CO,
A salt on heating gives no residue then salt is

(a) NH,NO, (b) (NH,),Cr,O, (¢) CaCOg, (d) Ag,COq

‘X’ on reaction with a base gives a gas and this gas gives white fumes with HCI
then the X’ may be

(a) NH,NO, (b) NaNO, (c) Ca(NOy), (d) Na,SO,
On thermal heating which will not give a gas that is having brown ring test
(a) AgNO, (b) NaNO, (c) Ca(NOy), (d) LiNOg

i85 Matrix Type Question

Q. 1. Match the given :

Gas (X) Color (Y)
(A) NO, (P) Colorless
(B) H, (Q) Greenish yellow
(C) i, (R) Blue liquid
(D) N,O4 (S) Brown
(E) I, (T) Violet

Q. 2. Match the given :

Gas (X) Absorber (Y)
(a) Og (P) KOH
(b) NH, (Q) Water
(c) O, (R) Lime water
(d) SO, (S) Pyragallol
(e) CO, (T) Turpentine oil

. 1.15
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Q. 3. Match the given :

Gas (X) Test (Y)

(a) Og (P) Brown ring test

(b) NO, (Q) Mustard oil test

(c) NO (R) White fumes with HCI
(d) NH, (S) Yellow solution with KOH
(e) CrO,Cl, (T) Yellow orange with KOH

Q. 4. Match the given :
Salt Heating Gas Release

(A) NaNO, (P) SO,

(B) AgNO, (Q) SOq

(C) Ca(NOy), (R) NO,
(D) FeSO, (S) O,

(E) BaSO, (T) NO

Hndwern=-Ae

Single Correct Answer Type Questions

1. (d) 2. (d) 3. (a) 4. (b) 5. (b)
6. (b) 7. (b) 8. (a) 9. (b) 10. (a)
11. (a) 12. (a) 13. (b)

Matrix Type Questions

L (A)—(S), B)—(P), (C)—(Q), (D)—(R), (E)—(T)
2. (A)—(T), B)—(Q), (CO—(S), (D)—(P), (E)—(R)
3. (A)—(T), B)—(P), (C)—(P), (D)—(R), (E)—(S)

4. (A)—(S), B)—(R,S), (CO)—R.S), (D)—(PQ), (E)—(BS)

1.16
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Lecture-2

‘@ Amphoteric Metals and Oxide

They have reactions with acid as well as base. They are of two types :
(L) Awmphoteric oxide from amphoteric wmetals
(it) Awmphoteric oxide from general metals

A metal which reacts with acid as well as base to evolve hydrogen
Ls knowwn as an amphoteric metal.

Zwn, Pb, AL Sn, Sb, As

Zwn + HCl — Zncl, + H,

Zw + NaoH —— Na Zno, + H,
Their oxides also have same property as the base, they have place in
antonic part ano are given as :

Zwn Zno," ~ Zincate

Pb PO, ~ Plumbate

AL Alo,~ "~ Meta Aluminate
Swn Sno," Stannate

Sb sbo_~ " Antimenate

AS ASO_~ ~~ Arsenate

Note : (AsH_) = Polsonous gas
Cuo = Baslec nature

BEO

qao} are also amphotenc but theg do wot remove H,.

ln case Ampho’ceric meetal and thelr compoundls, they are

soluble tn excess of base
Zwncl, + NaoH —— Zwn(oH), + Nacl

lNaoH

Na,Zwno,, (blssolved)

1.18 ‘%
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crel, +KoH —— Cr(oH), — " Not dissolved

If a weak or strong oxidiser is used thew it is soluble.

Nao+H
Cr(oH), —ch?) Na,cro, (soluble) Lyellow color]

If FeCl_ is a salt thew strong oxidiser is used. For dissolution

Fecl, + koH —— Fe(oH), + kel

Gtko

KOH + H,O gy
r

No reactlon No reactlon Dlssolved

)

1P

'-l
o
*

For More Questions Watch the Video.

J!

Find out X
Zn + X — B + H,

lA
Golden Yellow
X = Nao+H

e From left to right in periodic table as the wetallic
character decreases, so basiec nwature decreases.

From top to bottom meetallie character Lncreases so baste
strength increases.

e Transition wmetal are having weaker base as compareol

to alkall wmetals.
%__ 1.19
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Q. 1. Which is dissolved in excess of NaOH

(a) FeCly (b) FeCl, (c) CrCly (d) None
Ans. (d)
Q. 2. Which is dissolved in excess of NaOH

(a) FeCl, (b) ZnCl, (c) AlCl, (d) (b)and (c)
Ans. (d)
Q. 3. Which is dissolved in NaOH + H,0,

(a) FeCly (b) ZnCl, (c) CrCly (d) (b)and (c)
Ans. (d)
Q. 4. Which one will give H, with acid as well as base

(a) Na (b) Zn (c) Fe (d) Hg
Ans. (b)
Q. 5. Which is amphoteric oxide

(a) ZnO (b) BaO (c) BeO (d) (a)and (c)
Ans. (d)

.ﬁ Oxidation Number and It’s Use

Some mportant Polnts

oxidation number can not be more than its group number

A +1

(LA +2

A +=, +1
VA —4 to +4
VA -3to +5
VIA -2to t+6
VILA -1 to +F#

f Yow are a 11th class student or if your oxtdation-reduction Ls
topic is weak then You can go through oxidation-reduction topic
first which is next Lectures.

120 @
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Noble gases :

E)campLe: Xe: +2, +4 +eo

Cr +2to +6&
Fe +20r +=2
Cu +1or +2
Mw +2to +F#
F=-1 (aLwags)
Oo=-2 oxLde Ex. CO_, Na_O
o=-1 PeroxLoe Ex. Na_o_, H,0_, K, Cs, RD
O = -t Swuperoxiole EX. K, Cs, Rb
o= +2 iLf oF,,

Peroxides and superoxides are good oxidiser and they give
H,O, on reaction with water.
K,0, + H,0 — H, 0, + KOH
kKo, + H,0 —> H,0, + KOH + O,
They generate of oxygen in contact with CO,,.

1
Na,o, + co, ——> Na,Co_ +—0O,
Oxzowe 2

1.

2.

3.

4.

Ans.

Ans.

Ans.

Ans.

Find out correct representation of formula

(a) KNaSO, (b) NaKSO, (¢) PbCIBr (d) HN,4
(a)

Which is not correct represented

(a) ClBr (b) BrCl (¢) CL,O (d) (b) and (c)
(a)

Which is odd one

(a) Na,O (b) CL,0 (c) F,O (d) H,O
(c)

Which is not possible as an oxy acid

(a) HOCI (b) HOF (¢) HOBr (d) HOI

(b)
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o Use of Oxidation State

w case of oxidiser and reducer :

Expamle Fet3 Mno,
d Mnt# Both
oxtidiser
H, O, Both
Expample : Flnd out oxidiser, reducer and both.
+o
H, SO+ OxLdiser
+5 o
HNO_ Oxtdiser
+=
HNO, Both
0=
H,S rReducer
+4
So, Both
+o o
SO, Oxtdiser
+= Y
FeCl, oxidiser

If higher oxidation state is there, then compound has word
‘ie’ and Lf lower oxidation state s there, then compound has
word “pus or 0”7 as suffix.

+&

H, SO, sulphuric acid
+4 'd
H_ SO, sulphurous actd
+2
K, [Fe(CN) 1  Ferro Fe, [Fe(CN) 1,
' NN
K. [1:8 (eN) é] Ferm Ferri  Fervo cyanide
2

(Potasstum Fervo cgawide)

(Potassium Ferie cgawide)

1.22 ‘%
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+
Note : l<.M|/\,£>4 H—) MR acts as an oxrdiser.
H+ + ’, ’
K_Cr O, —— Cr™= acts as an oxidiser.

2 2 7 ’ 4 ’ ’
Because Mw Ls changing from +3# to +2 tn st and Cr is

changing from +6 to +3 in second.

1= If variable oxidations are there, then higher oxidation com-
pound is covalent and Lower oxidation compound is tonte.
Pbcl, lonic
pbcl, Covalent
1> From top to bottom Lonic character tncreases because wmetallic
character Lncreases.

-

Ge sSn PR

stabilitysge™ > sn™* > po'*

qe“z < sn'

S

I Lower one Ls contains lower oxtdation state and Ls wiore
stable.

2 b+;2

< P

Example : whteh ts more stable :

(a) Pbcl, (b) Pbcl, Ans. (b)
Example : Best oxtdiser Ls
(a) PbcL4 (b) swcl,

PbCl, because it wants to be in Pb2T state.

o Use in Oxides
Exp. Most tonte

A B
(a) ctfro3 (a) cro,
© Mno, ) B Mao )
©) Mo, ©) Mn0,
@) cro. @) cro,

1.23
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I I case of non-metallic oxide for same atom if oxidation
number tnereases, actdic strength tncreases.

E)qz. E)qs.
(a) co, ) (@) N_O_
() co () NO,
(c) N_O
d) No a>b>d>c

I n a group from top to bottom with same oxidation state
actdic stremgth decreases becawse wmetallic character
Lnereases.

(a) clo, (b) ®Br,O (c) 1,0

a>b>c

1 From left to right in a period, acidic strength tncreases due
to mon-metallic character.
CO NO;2 SO, CL;ZO7

2
(a) (b) (c) ()

ada>c>b>a

Example : Funo out actdie order

cuwo, Zwo, co, SO,

AWNS. SO, > CO;2 > Zno > Cuo > NaQO

Na, o

I  Same case with oxg-acids . (more actdic)

+5 +e
(@) HNO, (@) H,s0O,

(b) HNO, (b) H,sO,,
+= +4

H_PO_ and H_PO, actdie natwure
ls H PO, > H_PO_ > H_PO L It Ls not based on oxtdation
nwmber. It Ls caleulated by dissociation constant (Ka) of
actds.

Note : n case of H_PO »

1.24 é
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Note : n case of complex formation O.N. remains same.

Exp. FeCl, + KCN —> Fe(CN), + Kcl

| KCN

> K_[Fe(CN) 1

nthis Fe™= ln Fecl_ and Fe*=in K_[Fe(CN) 1. Here KCN as
complexing agent. But in case of

cucCl, + KCN —> cu(CN), + Kcl

\J CN
cu, (CN), + (eN), or |

CN
IK"—“> k. [cw(eN) ]

Here O.N. of Cu n CucCl, is Cu™? and changing into cu™*
in K_[Ccu(CN) 1 means KCN acts as complexing as well as
reducing.

................................................................................................................................

................................................................................................................................
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Final Shoot—3

iz Single Correct Answer Type Questions

1. Find out the best oxidiser

(a) KMnO, (pH = 4) (b)) KMnO, (pH = 8)
(c) KMnO, (pH = 7) (d) KMnO, (pH = 0)
2. Which is oxidiser as well as reducer,
(A) HNO, (B) HNOg4 (C) H,SO, (D) H,S (E) MnO,
(a) A, E (b) A, B, C (¢) D,E (d) A,D
3. KCN reacts with CuSO, then KCN acts as
(a) Reducer (b) Complexing agent
(¢) Both (d) None
4. Find out, the most acidic oxide
(a) 1,0, (b) Cl,Oq4 (c) Br,O, (d) Cl,0,
5. KCN reacts with FeCl; then it’s behaviour is as
(a) Reducer (b) Complexing agent
(¢) Oxidiser (d) Neutral
6. Correct acidic order is :
(a) HCIO, > HCIO4 > HCIO,, (b) HCIO > HCIO, > HCIO,
(c) HIO, > HBrCl, > HCIO, (d) H;PO, > H;PO4 > HsPO,

Single Correct Answer Type Questions

1. (d) 2. (a) 3. (o 4. (d) 5. (b)

1.26
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Lecture-3

@' Hybridisation

cf Structure, Reaction and Products

n case of morganic chemistry, these four concepts should be

very clear. (n this section all the four concepts are explained in
detail.

n case of Hybridization following rules are important before
that tnvolment of d-orbital are as

S‘Pgd dzz
spd* A ada
spd® S |

xyr Pyz - Pzx
For h 5br£d£zat£ow. Rules are as.

1. Flrst find out total wuwmber of valemce electron in the
central atom and the surrounding atoms and sum of
them.

Example: NH_ n this total nuwmber of valence electrons are.
S5+1X=3=8

N =2,5 5 valence electrons tn ‘N’

H(() =1 1 valence electrons tn ‘H.

n PCL 5 total number of valence electrons are caleulated as.

P(15)=2,8,5 5 valence electrons L P'.

Cl(1#) =2,8 7 F valence electrons tn ‘CL.

@w 1.27
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S%VM,=5+7X5=5+35=4_(—2

If sum of valance electrons Ls as.

>2 < g+2 (divide oy2 L (L)
> < 56-+2 (divide boys) L (L)
>56 +18 (divide byz9) L (tiL)

Afetr this find out final result.

example: (v case of Nt

5+23X1 =g (This Ls divided by 2)
2) & (4, This ‘4’ is total number of orbitals.
g
X
‘4 orbitals’ means one S three P

S0 51:3

Finding number of Lone pair/pairs.

Lowe pair = No. of orbitals — No. of surrounding atoms.
n NH, = 4 — 3 (Here No. of surrounding atoms are 3H).

means Lone 'Pa'w =1

Note: i NH

orbitals = 4,  swrrounding atoms are = 3 (hydrogen)

Ex- For PCls
P(15) =2,8,5 Cl(1#) =2,8,7#

So electrons PCL; =5+ F X5 =5+35 =40
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g) 40(5 5 orbitals So 5+3P+1d =sp=d
40

X

¢:5—5=0

Ex- (2

n ‘I’ No. of valence electrons = #

SoFX3+1=22

g)22(2 Total sum =2+3 =5
16

2) e (= Hewnce orbitals are 5(5 + 3P+ al) = spsd
é 1 =2 1
X

@:5—2=3

L

Fx— For H,0O

Total valence electrons = 2+6=8
2 From hydrogen H=1

& From oxygen o=26

g Ls divided by 2
So 2) 2 (4 ‘4’ orbitals.

g 4
% SoS+ 3P =5SP°  Totals orbitals are ‘4’

lp = 4-2=2 (2+ are arround the 'O’)
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For ‘Xe’ valence electrons = £
(For noble gases outer most electrons = g)
For ‘O’ valence electrons = & So for Xeo,
g + 3Xe=
g +18 = 26
26 Ls in the range of ‘? to 56’ So divided BY g, Now

)6 (=
24

2)2 (1
2

} orbitals = 4

S0S +3P=spP>
L,owepa'wLp —4—=3=1
If remainder Ls ‘1’ then no constoleration.

2) # (=3
e

1 one Ls not Constdered. only ‘3’ orbitals.
R1 Find out Hybridization of

(a)XeoOF, (bxeF, (c) sf, (d) 1el,
(e) NH @ so, (9) so, (h) (7,
Ans. (a) spd (b) sp>d* (c) sp=d™ (d) sp>d

() sp” D sp™ (9) sp™ (h) spZd®

* For more detail read 'Chemical Bonding'

1.30 . @
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1. Find out Hybridisation of C in CHg~
(a) sp” (b) sp
(c) dsp” (d) sp

% What is the Hybridisation of oxygen and carbons in CH3CHO.
3

O
(a) sp°sp”sp (b) sp>sp”sp”
(c) sp”sp”sp” (d) sp’sp”sp’
3. Find out number of lone pairs in XeOs.
(a) 1 (b) 2
(c)3 (d) zero

4, If NH3 reacts with HCI then find out change in Hybridisation of Nitrogen
from NHg to NH4CL

(a) sp3 to sp2 (b) sp2 to Sp3
(c) sp3 to sp (d) No change only sp3
5. Hybridisation of Xe in XeOF9 is
(a) sp>d (b) sp3d?
(c) sp° (d) sp°
6. Find out ‘d’” orbital used in Hybridisation of SFg
(a) dzz (b) dxz_yz
(c) d,g, (d)aand b
Answer
1. (b) 2. (b) 3. (a) 4. (d) 5. (a) 6. (d)

@ 1.31



7 Problems related with Reactions

For chemuieal reactlon we should know
1. Types of reactions

2. Oxtdisers and reducers

« Types of Reaction.

Reaction are of four types
1.  lown exchange

2.  water additions

2. oOxitdiser-reducer based reaction

4. Cowmplexing reactions

lon Exchawnge: n lon exchange two lonic compounds are
having reaction In which lons are Exchanged.

NaoH ——>Na’ + o~

Hel——H T +el”

For reactlow.

NaoH +HCl——

Na ot +H ' cl” ——Nacl+HoH or H,O

n this Na™ is exchanged by H' and oH~ is exchanged by cl.

Note: NH Ot wmeans NH_ + H L0

H,CO ., means H,0 +CO,

jmymw In /Wq Pochel ——— —
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Famous reaction for ton exchange

NH, ClL + KOH —— NH,OH + KCl

NH, +H,0
NaoH + H’QSO4—) NQHSO4 + H, O
+ -
H H’SO4 J/Na oH
Nag SO4+H’QO

NaoH +HNO ., — > NaNOo, +H,0
Fecl, +ROH—— Fe(OH) , tKCL

™ Reactions related with Addition of Water

n case of water addition Lf oxide is given thew first of all add
water on oxioe Lt will give corresponding acid or base.

Example: NaoH + SO, —>?
First of all add water with So

S0z +HL,0—— H,SO,
Meawns action of So is likes H, SO,

So NaoH+so0, ——
as NaoH +H,SO, ——>Na, SO, +H,0
Example: NaoH+ SO, —>?
So, Means, So, tH,O0— H,SO

% 1.33
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Example: NaOH+N,O5 —?
Means N,O 5 +H,0—— H,N,0O, or 2 HNO, (2 common)
Ls
NaoH +HNO, ——>NaNO, +H,0
Example: NaoH +Cl,05, ——7?

Means Cl, 05 +H,0—— H,LCL,0p or HCLO,
‘2" Comman

NaoH ++Hclo, —— Naclo, ++H,0

Note: common number should be separated out.

Examaple: H_CL, means 2HCL

NO, — HNO, +HNO, (NO, givestwoacids)

Hcl
/'

cl,——cl,+H,o0—> HQCLQO\ (cl, gives two aciol)
Hclo

Meawns NaoH+Cl, ——> Nacl+Naclo+H,0
(Hcl+Hcelo)

CO, means CO, +H,O0—>H,CO,
Example: NaoH+CO, — 7

Means  NaOH +H,CO_ ——>Na,CO_ +H,0

1.34 @
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® Complexing reactions

n case of complexing reaction final product is a complex
compound and it is generally given by d-Block compounds.

KCN+Fecl, ——> Fe(CN), +KCL
Fe(CN), +tKCN——K  [Fe(CN) ]
KCN+FeCl, —— Fe(CN), +KCL

Fe(CN), tKCN——>K [Fe(CN) 1

n both the products are having same oxidation number of Fe as
Ln reactant.

Note: cucl, +KCN—— Cu(CN), +KCL

CN
Cu(CN), —>Cu, (CN), + |

CN

Cu,(CN), +KEN—— K [Cu(CN) ]

n the givewn reaction oxidation number of Cu changes from
cu'™ to cu’ wmeans KCN acts as complexing agent and

redwcer.

@'f 1.35
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 Important Oxidisers

KMnO 4, with H,SO, or KMnO tn acldie mediume.

always fixed
(Oxidising nature)

KoCraOut oSO, — K 5S0,+Cry (So0,) s+ H,0+ O]
always fixed

(Oxidising nature)

tf we remove K From K ,Cry0
KoCray0sn ——Cry057 7, and So, ™ from H, SO, then.
R,Cr 05t H,S0,— K,SO, + Cr,(S0,), +H,0 +(0)
- - + +2
Cry,0 +tH ——Cr “+H,0+ [o]
RMno, + H,S0, —> K,SO, + MnSO,, + H,0 +(0)
This is the reaction after remove of K™ and so .

Mnog, +H —— M +H,0+10]

 Some famous oxidation Processes

[O] [O] ,
CO———>CO, l, ——> Hlos (In agqueous medium)

So, —%503 Hgs—m—]és + H,0

1.36 . @
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CoOO

Metals sulphide —’% metals sulphate, % CO,
Oxidation CoO™ oxidation
Oxalate
- lol - , g -
[ —— 1, ( +®Baset+oOxidiser ——10,)
[OI 4 ‘7
cas———casSo,. (But H, S glves ‘S’)
(&
et __Iol Fet3

o T~

Fixedvalues

oxidation of H, S Ls nto ‘S’

Eexa m:PLc :

KoSo,tCry(S0o,), +H,0

KoCryOzt+tHL, SO CUS — tCuso,

Fixed values
oxidation of CuS into CusSOo, .

_ +2 +
example: MO~ +Fe ~ +H ——

MO, + H 't will give MW'™ and H, O which is fixed and on

oxidation Fe= will give Fe™
So, MO, +H +Fe T —— M T +H, O+ Fe
C gives CO,:

Mno, +C+H ——> M +H 0+ COo,
Fixed

% 1.37
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(fitis KMo, +H,S0, then

KMWO , +H,S0,+C— K, SO, +MnSo, +H,0+CO,
Fixeo

¥ H.,S0_, as aw oxidiser:

H,S0, —— H,0+S0, +(0) oxidation process

cone. Fixed

Example: Hos+H S0, —H,O+SO+S
Fixed

Because ‘H, S’ gives ‘S’ on oxidation.

Fixeo

Because . Oxioised into |, .

E(HNOS (as an oxidiser)

1. HNO,——NO,+H,0+(0)
Hot +Cownctrated

2. HNO, ——>NO+H, 0O +(0)
Hot +Dllute

3. HNO,——N,O0+H,0+(0)
Cold+Dilute

4. HNO, ——NH_ NO_+H,0+(0)
vergbLLwce

1.38 m@
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example: ¢+ HNO. ——NO, +H, O+CO,
Hot+cone. Fixed

C converts into CO, .

Ho,S+HNO, —> N, O0+H,0+S
Dil+cold

H,Ss——S (oxidation)
o Heating of the following:
NH NO, —2 SN,O+H 40
NH NGO, —2 5N, +H L0

A
(NH,) Cry05 — Ny +H,0+CrO4

A

*for more detail watch the video '"Types of reaction part-1 and part-2'

—
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1. If ‘A" on reaction with HNO3 (Hot + Conc.) gives the following reactions then
find out all

A + HNO, — B + NO, + H,0

B—2,5C+D+E

D on oxidation gives E both D and E are acidic gases then find out A and B.

(a) CaS, CaSOg4 (b) FeS, FeSO4
(c) ZnS, ZnSO4 (d) CuS, CuSO4
gz If a reaction is as H9S + HNOg (Hot + Conc.) —— A + B + H9O, then
A and B are
(a) S, NoOg (b) S, NO9
(c) H9SO4, NO9 (d) S, NO

3.  Fet2 + MnO4~ + Ht —

Find out main products of the reaction

(a) Fe™3, Mn+2 (b) Fet2, MnO»
(c) Fet3 Mnt+4 (d) Fe9O3, MnO9
= I9 + H9O when reacts with H9SO4 (Conc. + Hot) then the product is
(a) HIO4 (b) HIO3
(c) HIO, (d) 1907
5. CO + H9SO4 (Hot + conc.) —— X + H9O + SO9, X’is
(a) CO2 (b) C302
(c) HCOOH (d) C
Answer
1. (b) 2. (b) 3. (a) 4. (b) 5. (a)

1.40 @
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