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CHAPTER — SOLUTION
MIND MAP
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Henry’s Law: Henry’s Law states that the partial pressure (P) of a gas in the vapor phase is directly
proportional to the mole fraction (x) of that gas in the solution.

Raoult’s Law : Raoult’s Law describes how the vapor pressure of a solvent is affected when a non-
volatile solute is added. The law states that the relative lowering of the vapor pressure of the solvent
is directly proportional to the mole fraction of the solute in the solution.

Protar= p1%x1+p2"x2

Colligative Properties : Colligative properties are characteristics of solutions that depend on the
number of solute particles (molecules or ions) in a given amount of solvent, rather than on the
chemical nature of the solute

Quick Formulae
Moles of solute

Mole fraction (x =
) Total moles of solute

Molarity (M) _ | Motes of Solute ]X1ooo

Vol.of Solution in mL

. Moles of Solute
Molality (m) =

Vol.of Solvent in grams

]x1000

Normality (N)

. [ Equiv.of solute

]X1000

Vol.of solution in mL
Henry’s Law =(m=K.p)orp= % x or p=Ku.x

Henry Law gives relationship between solubility of gas in a liquid and pressure
Raoult’s Law

pa = p°axa and pg=p°BXB
and p= patps
Ideal Solution = a) obeys Raoult’s Law b) AmixH and AmixV =0
Non-Ideal Solution = a) donot obey Raoult’s Law b) AnixH and AmixV # 0
Relative Lowering of Vapour Pressure

o

Pa—Pa _ N2
—= =

Pa ni+nz

and Mg =

Elevation in boiling point
_ Ky xwp x 1000

ATB X Wy

Depression in Freezing point
Kr X wg X 1000

ATf X Wy

Mg
WgRT

n
Omotic pressure n=cRT=—RT and Mg =
%4 v

Van’t Hoff factor
Normal molar mass _ Observed colligative property

= =
Observed molar mass Normal colligative property




A Quick Guide to
Chemical Concentration

Moles of Solute per
Liter of Solution

L w
Solution e

@ Solute
@ Moles

M= Moles of Solute
~ Volume of Solution (L)

Temperature Dependent:
Because solution volume can
change with temperature.

st NORMALITY (N)
2L

2.2 Gram Equivalents of Solute
per Liter of Solution

1L E 5 lent
> quivalents
Solution of Solute

Step 2 Step 3

| ==, =
88 823
aal oon
Mass

Calculate
Molar Mass

Find Equivalent Calculate Gram
Equivalents
(Molar Mass / (Given Mass /
n-factor) Equivalent Mass)

N = Gram Equivalents of Solute
» Volume of Solution (L)

Temperature Dependent:
Because it is based on the
volume of the solution.

Moles of Solute per
Kilogram of Solvent

Solvent
- (Mass)

_  Moles of Solute
~ Mass of Solvent (kg)

Temperature Independent:
Because mass does not
change with temperature.

Ratio of Moles of One
Component to Total Moles

/

Total
Moles
(A+B+..)

> Moles of A
xa ~ Moles of A + Moles of B + ...

Sum of All Mole Fractions is y
Always 1

(xa+xe+".=1)

S
Temperature Independent:
Because it is based on moles,
which relate to mass.




The solubility of a gas in liquid
is directly proportional to its partial pressure.

C= Concentratlon of Gas in qumd
k.,=Henry’s Law Constant
P Partial Pressure of Gas

The vaporr pressure of a solvent in a
solution is proportional to its mole fracﬁon’.:.;-

[ Pa=PA X, | P.- Vapor Pressure of ComponentA
il in Solution

P9-=Vapor Pressure of Pure
Component A

— T ———p g

In a mixture of gases, the total pressure is the sum of
the partial pressures of each gas.

['JI CRT J

7T = Osmotic
Pressure

C =Molar




CHAPTER - ELECTROCHEMISTRY

1. An electrochemical cell consists of two metallic electrodes dipped in electrolytic solutions. The
cells are of two types: (a) Electrolytic cells (b) Galvanic cells

2. A galvanic cell consists of two half cells. Each half cell contains an electrolytic solution and a
metallic electrode.The electrode at which- oxidation takes place is called an anode and the electrode at
which reduction takes place is called the cathode. The half-cells are separated from each other by means of
a porous pot or a salt bridge.

3. Electrical energy = Emf (volts) x Quantity of electricity (coulombs)

4. If EOcell is positive, AG® would be negative and reaction would be spontaneous. If EOcell is
negative, AG® would be positive and the reaction would be non-spontaneous.

5. Resistivity is defined as the resistance of a conductor of 1cm length and having an area of cross-
section equal to 1cm?.

IMPORTANT FORMULAE

Resistance
l
R—p Z
Conductance
Gg=1
R
Conductivity

1 11
K= = K===
p R a

Here é is called cell constant (G*) , K= G x G*

Molar Conductivity
Am = kx1000

Cm
Unit S cm? mol™!

Equivalent Conductivity
Aeq = kx1000
Ceq

Unit S cm? (g equiv)™! (or) Ohm™' cm2 (g equiv)’!
Degree of dissociation
o= A

2o
Kohlrausch law
Xom = v+ )\,O++ v AL
EMF (Standard EMF)
EO cell = EO cathode 'EO anode
Nernst equation
(a) M™(aq)+ ne” M)
E (M™/M)= E°(M™/M)- 2= log [M]

[M™]




(b) aA+bB—cC+dD

E cen = E° ceni- 0.059 log [C]°[D]¢

n

where n is = the number of electrons transferred

[AT'[B]"

Equilibrium constant from Nernst equation
E ce1 = 0.059 log K¢ (at 298 K)

n

Standard change in Gibb’s energy (AG®) in an electrochemical cell.

AGO = 'nFEocell
AG’=-RT In K,

=-2.303 RT log K

I corrosion, o metal i oxidised by boss of electrons to
oxyger and forms metal oxide. Corrasion of fron (which
5 commonly known as rusting) occurs in presence of|
water and oxygen (air).

Rusting of Iron : According o electrochemical theory,
rusting can be represented s

Ovidationat Anodes Fe+ +Fe +2¢
Reduction st Cathode: (O, +H,0=H +HCO
A (ag)+2¢ < 2H

=DMV

|
WM450,-H0

M
Overall reaction of corrosion eell

For 2H + 50,4 b +HO B, = 167V

The ferrous fons so formed move through water and
come at the surface of iton objeet where these are further
oxidised 10 fermic state by atmospheric oxygen and
constitute rust which iy hydrated ion (T11) onide
e ¢ l 0, + 20,0+ Fe,0, +4H
Fey0, 4+ ¥H,0 = Fe,0,xH,0
ot

Prevention of Corrosion

The metal surface is coated with paint which keeps it

out of contact with air, moisture ele,

By nm\lunr film of ol and grease on the surfisce of!

the iron tools and machinery

The fron surfoce fs coated with non-cormoding

Faraday's First Lawz When an electric eurment s passed
thtoughan electrolyte, the mount of substance depositind o
liberated ut an electrodde s proportional to the quantity of
eleetric charge passed throwgh the clestrolyte.
1FW be the mass of the substance deposited by passing
coukinib of charge, then accordinng to the law, we bave the
relation We()
A coulrnb i the quantity of change when  curment of oni¢
ampere i passed for one sevond
€)= current i amperes * time In séconds = | <t
Walxt
W=Zx1x1
where 7 I a comstant, known @ elestro-chemical
oquivalent, and i chatnctenstic of the sabstance deponited
Electrochenyical equivalent (Z)
oquivalent wi. of element

96500

MIND MAP-3

Reparition whethier s cell v o voluaic or an chectnlytic-
| et
| Theanode hvihe eectrode ot which onidation v
The cathide b the clocinde o whivh teduction
oo
Voltale celt Electrlytiocell
| Asody  Onidation, Oudation
| Negative|-ormiml - positive () esmimsl
Cathode Redction Resuction
Tonitive(* Jerminal  negunve(: )ermensl

o Electrode potential
BB v E
ForSHEE <0
o Nernst equation

Forreaction, M” +n¢ = M(s)

| 1I0RT
|
| #For reaction:
aA+bB-+cC+dD i
3»‘"‘wa,lt'l‘,ll>l‘

EE T
| Atequilibrum ;=0
2303
- — KT logK
"l

| AG=-nFE LorAG=-nFE

| # Electrochemical serles: Amangement of
| elements i order of increasing villue of

;" ted. Reducing nature dectesses form top

-

Faraday's Laws of
Electrolysts

Numesl | Awade  (Cathode] Eectrolyte Reactiom at
oy | (%) dheetrmder

olyedl  |n Gruphine| widered | Anode: Zeu-a2a (s e

(pimary | oontmnes |nd Med)+( [ Cothodes NI, forms comples

el waseol |WORZA o give 2N

NHT \‘hlﬂ‘» \_‘I\Itl_\l-l.»{.\\-ul
(01 + ot

1
o Comples with 2 v give
(NI

Plotof A, against " iy a straight ine
with intercept equal to A, and slope
equalio™d'

Thus, A, decreases lincarly with Jfp
when C=0,A, = A, and A} can be
determined experimentally

 For weak clectrolytes, A increases ms(
decrenses but docs ot reach & constant
valne even ot fnfiaite dilution. Hence, there
AL cannot b detetmined expermmentally

* Kohlrauseh's Law ¢

oMerury [Znlig [Padeof [ Mg ol | Ao Zallig) + 200 Zul)
Cell (primery Jumalgan [Hg) [ KOH + o+ X
cell) el | 200 Culbude
Hgh) + IO + 3 -shigf1) + X

ool h Wby [Awedes M) o SO (agies |12V
weage ] S0 (1) 3¢ comssty
ey 1150, ¢ A & ol 6 el

! s ihade s PO () + SO ()
(vexuslury (130 ” ™)
] . AE) * 2 = SO0 [pondocing
e 2008 W

(WIRT Y

Where <k, v the limiting equivalent
conductrvty of the cation and A" s the
lisiting exuivalent conductivity of the anign
These conteibution are ealied Timiting
ecquivalent conductinces at Inflaite dilution
The above exuaation b, however, correet only
ot bisuary electrolyte fike NaC'L MpSO, et

On applying & porential
Wightly greater than the
poteetial of batsery, batiery
cat s techingod

T Mot KOI 1 Amelez € = 201 ()
Socondary CUON e
cell OrNCY Cathode ; Ny < 200

ool (Mechas e <aNHOMMA) « 200 ()
geable

ofocloe [ [hom  [Conconued| Vonde: 2H (5] < 40H ) [0y
(-0 oarbow  foten | Nl AN+ de
jomam g foettiimng | wivim [l

catabyst [yt
(finely  |llinchy
ivided 1 [ dnided N
aad ) fod N

0 g)# 21,001 ¢ de =401

pplications of Koblrausch's Law:

o Caleolstion of Molsr Couduetivlty ot
Tnfinite Ditution for Weak Electrolytes
I onker 40 caleulate A', or A', of o weak
chtrolyte sy CHCOOH, we determine
peementally A values of the strony elestrol
N uomn*A My i
for stromg clestrnlyte

Ay ()

L)

(0

Conductunce of Electrolytic Solutions:
|

* Conductance (G) = "
Resistance

Unit: ohim " or Sicmens
o Specific conductivity (&) = G l =n‘||ul|\lﬂlll]

Unit=obm "em " or Sem

1000x

* Molarconductance(A, ) K

Unit =Sem’ mol

1000%%

+ Equivalent conductance (A, )=

Unif=con” o g-ey

Conductance (G), molar conductance (A,) and equivalent condictanee

Faraday's Sccond Law: [t states that swhen same quantity of clectricity
1§ passed through different electrolytes, then the quantity of deposit is
direetly proportional lo respective equivalent weight, (Equivalent wi. of
chectrolyles)

with dilution

represcnted by the equation
(Debye-Huckel Onsager equation)

Effect of concentration on A,
« For strong electrolytes, A, mcreases slowly with dilution and can be

A, =N -AC

(A, inercase with dilution where as specific conductance (x) decrease

» Caleulathon of the Degrer of Dissackation |
A, 1s the molar conduetivity of # solutien ot
wy concentration C and A, the molsr
cooductivity ot nfimte Mlwtion (12, e
concentuition), we will havee
10.0f dimociat ¢ Degree of
00,0/ tatalons prowent

deswocinthon (1)

U]

 Calewhation of Diwockition Coustunt of o
Weak Electrolyte :

o
K*1-




CHAPTER - CHEMICAL KINETICS

Important Key Points
1. Rate of reaction is the change in concentration of reactants or products per unit time. For a general reaction,
A+B—>C+D
The rate of reaction

_ AJAl_AB]

AIC]  AID]
=+ =4
At At At Al

The negative sign indicates that the concentration is decreasing with time. Unit for reaction rate is mol L's™!,
2. A rate law expresses a mathematical relationship between the reaction rate and the molar
concentration of one or more reactants.

Rate = k [A]T [BIY

~ d[R]

dt

Where x and y are determined experimentally and represent the order of reaction with respect to A and B
respectively, x + y represents the overall order of reaction.

=k[AT"[B)

3. Rate constant is the rate of reaction when the concentration of each of reacting species is unity. It is
represented by ‘k’ It is also called specific reaction rate or velocity constant of reaction.

4. Order of reaction is defined as the sum of the exponents to which the concentration terms are raised
in the rate equation (or rate law) of the reaction. It can be fraction, zero or any whole number.

5. Molecularity of reaction is defined as the number of reacting particles (atoms or molecules or any
other species), which collides simultaneously to bring about the chemical change.

It is a theoretical concept. Its value is always a whole number. It is never more than three. It cannot be zero.

Important Formulae :
e Rate of reaction

o Order of a reaction
Rate = k[A]* [B]? [C]”
Order=a+p+7y

e Order Units of k  Integrated rate equation Half life period
Zero = molL's!'=> [A] = -kt + [A], =[Al. 2k
First = s = log[A]=-kt/2.303+ log[A], =0.693/k
Second = L mol'ls = 1/[A]=kt+1/[A] =1/[A].

¢ For nth order, units of k =(mol L) I""s-! Law of Mass Action
Arrhenius Equation K=Ae®¥RT aA+bB=cC+dD

Log ko/ki= Ea/2.303R [1/T1-1/T] rate=k[A]*[B]°




__ORDER OF REACTION

A zero order reaction has a

HALF LIFE (h2)

constant rate that is Time in which half of
independent of the concentration | inital amount s left.

Ag

A first-order reaction is a reaction that proceeds at a rate
that depends linearly on only one reactant concentration.

HALF LIFE (h/2)

' . / K
Second Order Reactions G

A chemical reaction in which the rate of the reaction is
determined by the concentration of two chemical
reaciants involved or the square of the concentration of

one chemical reactant. HALF LIFE (1,2)
' ’

If the concentration of a reactant remains constant (because it is a catalyst or it Is in great excess with
respect to the other reactants), its concentration can be included in the rate constant, obtaining a
pseudo-first-order (or occasionally pseudo-second-order) rate equation.

For example, the hydrolysis of sucrose in acid solution rate r = k{sucrose]. The true rate equation is
third-order, r = k{sucrose] [H+] [H20); however, the concentrations of both the catalyst H' and the

solvent H.0 are normally constant, so that the reaction is pseudo-first-order.

N'" order reactions

N order reaction is one which proceeds at the rate that
(A] depends on concentration of multiple reoctants or on
(Ald

HALF LIFE (h/2)

he=lim —
x—»n (x=1) k[A)e*"




Rate cxpression and rate constant
ssion, which practically relates the rat
ctants bs called rate law equation e.g. for o
dD (Where a, b, ¢ and d are the st

The mathematical
and concentratio
aA + b

Rate= [A]'[B]"

Instantancous rate

The rate of reaction at any
pa instant during the
course of reaction is called as
instan tion
Mathematically, instantancous
rate = {Average ratc),,

Collision Theory of chemical reactions :

The important points of this theory are

o [ftwomolcoulesurete et they must collide tog

» Threshold Energy (Energy Barrier): The minimum
molecules should possess so that their mutual collision
reaction is called threshold energy

* Effective Collisio
product are calk

« Collision \
unit volume of the reaction mixture s called collision frequency
Forabimolecular clementary reactiot B = Products

N Rate =Z, e "

jon frequency of reactants, A and B and

rate of Rates [A]'[B]

Rate=k [A]" (B)
diR]

(i) ton
in chemical

dt «k[A)[B] {iif)

Only these collisions which result in the formation of

e collisions. =
e number of collisions that take plice per secand per T

Avernge e (denoted by 1,,)

__[Ry)-iRy)

n
1A + BB - products

Factors Influencing Rate of a reaction :
« Concentration of the Reactants: Grealer the concentrations
of the reactants, faster is the reaction. molecularity ~a+b
« Temperature: The rie of reaction increases with inceease of Ex. Reactions Molecularity
temperature PClg==PCly + Cl, |
* Presence of Catalyst: A catalyst generally increases the Ha s 1s —23H1
specd of 4 reaction without itself being consunied in the
reaction.

cate of reaction can be cxpr
where Z,, represents the co

raw
¢ represents the fraction of molecules with energles equal 1o or greater

thanf
To account for effective collisions, another factor P, called the probability or
stenc factor 1s introduced. It takes into account the fact that n a collison
molecules must beproperly ariented .., Rate= P2, ¢ =" Pseudo First order Reaction :
sion theory activation encrgy and proper orientation of the A bimalecular reaction conforms to the first -
1 determine the eriteria for an effective collision and hence order when one ken in large
cmical reaction i

products and the time taken

for the chunge to oecur
=3 Order of reaction

Ol

of reaction b defined ax the sum of the

Rate of reaction

a chemical on be represented by the

al e ]
2A + bB — Products

obeys the following rate law
Rate = |A]" [B], or Rate

aror
An example of this is the hydrolysis of ester by
dil. acid e,

CHCOOC,H, + 1,0

KAL"[B]

Tntegested Rate
Equations

Ly CHECOON +
CHOH
|| The reaction is originally obeying the sccond

Units of rute constant

s Uity of rute comstant

Temperature Dependence of

[
v

Rate of Reaction

Integrated rate law and lincar

for reactions of different onders.

For o chemical reaction with

(moiL ")
k[CH,CO0C,H,| [H,0] x

But the reaction Is usually cirried out taking

(molL. ")’

=moll " 57!

dilute aqueons solution of ester und acid (HCT) (moll.") I '

Reaction] Order| Differential [Integrated | Unearplofs | Haiflife

tpe | | ratelaw | eate law |

=5

rise in temp, by 10°C, the rate
(moll. "y

constant is nearly doubled

R—P ARVt fias (R, [ (ooll7), mol ! 15!

(moll. ')y

Rate =k [CH,CO0C,H,]
Arrhenius Equation T :
. Thus , the molccularity of the above reaction fs | || . (ol

T
k=Ae™ : “two " but fts order is ‘one

Ink=lnA-—=
RT

mol! " 5!

(molL™")"

E L Effect of Catalyst on Rate of Reaction

|®  Acatalystisa foreign substunce

fogk=log A
= 2303RT
Attwo different temperatures

kB TN
1. (
ki 230( 7T, |

where k. k; are the values of mte

influence the rate

IR} (R ng any chemical

© Rate constant for zero order reaction k= 2
ides an ahiemate pathway by reducing the §
activation encrgy and hence lowering the potential 3
enengy barrier as shown in figure. 3
1y, AG and AH of a reaction. =

t
2303
* Rate constant for [storder reactionk = |
'

IRl log =
og

[R]
o Rate constant for | st order reaction k constant at temp, T, and T respectively Trdocs not alter Gibl
The plot of Togk vs 1T gives a straight
Ly andintercept
2303R

ns but does not

line with slope

(where = initial pressure 2 :
|®  Iteatnlyses the forward as well as the backwird reaction
10 the same extent so that the equilibriun state remains

me.

logh

CHAPTER : COORDINATION COMPOUNDS
Quick Review

Addition compounds which retain their identity in solid as well as in the solution are called
complex compounds or coordination compounds.eg .,K4[Fe(CN)g];[ Cu(NH3)]SO4
Polydentate ligands which form closed ring with metal on coordination are called chelate ligands
and the corresponding complexes are called chelates.
Total number of electrons present with the central metal after coordination is called effective
atomic number(EAN).
EAN= Atomic number of central metal-Number of electrons lost during the formation of central
metal ion+ number of electrons gained by the metal ion ligands during the coordination.
A complex which rotate the plane of polarized light either in clock wise or in anticlock wise
direction are optically active. These complexes must be asymmetric and should not superimpose on
its mirror image.

a. Clock wise rotation — Dextro complex

b. Anti clock wise rotation—Laevo complex

Optical isomerism is quite common in the octahedral complexes.
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5. Geometry of the complexes is decided on the basis of the type of hybridization:

Linear [Ag(NH3)2]"
Tetrahedral [Ni(CO)4];[NiCls]*;[Zn(NH3)4]*
Square planar [Cu(NH3)4]*",[Ni(CN)4]*
Inner orbital [Fe(CN)6]*-,[Cr(NH3)s]**
octahedral complex

spd? outer orbital [CoFs]* ,[Fe(H20)6]*"
octahedral complex

All octahedral complexes of Ni*",Cu?*’,Cu*,Zn** and Co?'are outer octahedral complexes.

\ [Cr(NH;),C

1]
complex polar i

metal
complex ion molecule

1on

A central metal atom bonded to a
group of polar molecules or ions is a metal
complex.

If the complex bears a charge, it is a
complex ion.

Compounds containing complexes are
coordination compounds.

CHAPTER d AND f BLOCK ELEMENTS

D-Block Elements (Transition Metals)

o Position: Groups 3-12, center of the periodic table.

o Filling Orbitals: (n-1)d orbitals.

« Key Properties:
o Variable Oxidation States: Due to involvement of (n-1)d and ns electrons.
o Color: Many compounds are colored (due to d-d transitions).
o Paramagnetism: Presence of unpaired d-electrons.
o Catalytic Action: Good catalysts (e.g., Fe, V, Ni).
o Alloy Formation: Form alloys with other metals.

e Series: 3d (Sc-Zn), 4d (Y-Cd), 5d (La, Hf-Hg), 6d (Ac, Rf-Cn).

« Exceptions: Zn, Cd, Hg are not always considered true transition metals as they have full
d' shells in common states.
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F-Block Elements (Inner Transition Metals)
Position: Two separate rows at the bottom (Lanthanides & Actinides).
Filling Orbitals: 4f (Lanthanides) or 5f (Actinides) orbitals.
Subgroups:
o Lanthanides (4f): Elements Ce(58) to Lu(71).
o Actinides (5f): Elements Th(90) to Lr(103) (many are radioactive).
Key Properties:
o Lanthanides: Similar chemical properties, used in magnets, lasers.

o Actinides: Radioactive, important in nuclear energy (Uranium, Plutonium).

[*Fourtransiiion series:
MIND MAP.B (i) 3d series: From S¢ (21) 10 Zn (30) (1) &l series: FromY (39) 10 C(48)
KMnO,: (i) S series: La($7), HT(72) to Hg(80)  (1v) 6fseries: Ac (89), RECI04) 10 Cra(112)
« Preparcd from the mineml pyrolusite +Electronic configuration: (n- 1) “ns
M0, + 4KOH + O, -5 2K, MnO, + 21,0 KCrOs * Atomic Sire : Atomic and jonic radii of d-block elements by smaller than s-block elements. Atomio
M0 4 ~2Mn0, + M0+ 21,0 2t mdndcp\'ndnmvﬂr.‘(ncmx_lmu\lul.urﬂ‘ )andyeresning effect (SE),
* Prepared from chromiite oce (Fe Cr,00,) In3dseries: Sc—Cr(Z,.>SE) . radivs decreases
commercial method : x L = 5
AFeCr,0,4 8Na 00, + 70, -98Na, Cr0), + 2Fe¢,0, + 8CO, Mn =+ NH(Z,,=SE) ., rodius remains constant; Clu—» Z0 (2, < SE).. radivs increases
MO FoalWBEOH___ ¢y INa,Cr0, +H.S0, -Na.Lr,0, + Na SO, + HO Decrease in the radii with fnctease in atomic number is not regular. Atomic radii tend 1o teach
| Oncetinad with ar or KNG ‘ N 0.+ 3KC1K Cr.0.+ INsCl minimum oedar 3t the middle of the serfes and increase slightly towards the end ol the series.
9.01,0,+2KC1=9K Cr,0, + 2NaC Melting and boiling points : M.P. and 1.1, of d-block elements is groator than of s-block (the peaso
The chromates and dichromates are interconvertible in is stronger metallic bond and presence of covalent bond formed by unpaired d-clectrons. )
agueous sotution depending upon pH of the solution. lonisation potentials : The ionisation potentials of @-block clomonts INCrease i We Move acToss
bl setion 20T 42 -CH0T +HO each sefies from Jeft 1o right, although the increase is not quite regular, ¢.g., in the first series, the
Permuaganat oo i ses ” values for S¢, Ti,V and Cr differ very stightly. Similarly the values e, Co, Ni and Cuare faily close
4 . -~ o one another. The value for Zn is appreciably higher due to the additional stability associated with
Cr07 +200 5 CO7 +HO completely filled 3d-tevel inZn (20 - 3" 45"), )
. Standard electrode potential : £, valuesare morenegative than Exy v, values (except Cu)
*Ovidising properties: These metals (except Cu) evolve H(g) and henee are oxidised easily when reacted with acid
. < lonic equation solutions s c highest (+ 0.34) in first transition serles and doss not liberate H.(g) from ncids.
Itoxidises | tol, NO, toNO, , Fe"1oFe CrO7 + 4l +60 =2Cr +7H,0 ishighest (+0.34)in first transition series and does not liberate H (g) from acids
0,000, P& ke a2 <42 »  Crisunreactive although high negative E¢,» ¢, value due to the formation of non-reactive invisible
Inneutral or faintly alkaline medium, Lt riS SR o layerof Cr,0;
MAOL # 25,0+ 3¢ = Mn0.+ 41,0 S0, +2H,0-480; +2H +2¢ ;€0 ~2C0,+2¢ » Ey yrof Coand Ni is exceptionally high positive value due 1o high (negative) hydration enthalpy
3 The Rull equation iy obtained by adding the half reaction Oxidution state: Shows variable oxidation states due to imvolvement of (ny) and (- | electrons in
Itoxidises $,0, 1050, , Mn™ 0 Mn0, ’ - Bondine.
£
Magnetic property: Transition clements and many of their compounds are peramugnetic. The
M . magnetic moment { J) can be calculated by using j = Jnfn+2) where s’ is the number of wpaired
+ V6l =20 S THO 4 2 ¥ v
I fore . CrO,” + 1H +61 =2Cr +TH,0+31 eheotrons in the metal fon
W Coloured compounds: Farms colowred compounds die fo - transition
Some important d-block * Chromly chloride Test: Forms compleses: Due to stall highly chatged jons and vacant d-orbitals

: R £ 6180, <43 L6K Al A .
elements compound KCr0,+4KC1+6H S0, +2C0.01, - 6KHSO, + 3H.O Formy interstitial compounds: As they ate able to entrap atoms of elements having small atomic
(chrory| sizelike H, CN, Bele

Maganite wn

*Oxidising properties:
Inacidic medium:
Mn0), +XH +5¢ = Mn" +4H.0

for potassium dichromate 1o the half reaction for the
| 1010, et reduving agent

chlorida) Onxldes: Oxides in lower axidation stafes ure basic, whereas those with higher. oxidation stste are

T acidic o amphotes
The d- Block elements [~ T sidic ot amphoteric
| ¢ /- bloc

Lanthanolds: |4 clements from Ceto LuGeneral EC:6¢ 84

L Elements Atomic and lonic Sizes
THE “Mm I l In the lanthanoid series with increasing stomic number, there is a progressive decrease in the size from
ELEMENTS lanthanur to lotetium (La 1o Ly~ ). This contraction in size i known as lanthanoid contruction. In these elements
the addod eloctron enters in the decp seated Forhitals and therefore experiences considerable pull by the nuclous
Such an eloctron cannot add 1o the size of the element and also because the intervening 5p o electromic shells, have
Actinoids very little screening effect on the outermost 6 electrons, Hence with increasing atomic number, the enhanced

s Yol Chemlenl properties: nuckear chirge leads o contraction in the size of atoms and fons.
* General EC: 5/ "6 75 f
oy Oxldation states : All the lanthatioidy attaing +3 oxidation state und only cerium, praseodymiun, terbium, and
lomic Sizes: The general trend m lanthanoids s observable in the actinoids d exhibit high d e (M
A Burm i 0, ysprosium exhibit ny"u.m ltion state (+4).
as well, There is a gradual decrease in the size of atoms or M jors across I Oxidation states + 2and +4 oceur particularky when they lead to
the series, This may be referred o as the actinpid contraction (like h (a) Anoble gasconfiguratione.g. Ce* (M (b) Ahalffilled " orbital e.g, Eu’  TH". (/")
lunthanold contraction), The comtraction s, however, greater from (¢} Acompletely filled '/ orbital e.g. Yb* (/")
clement fo clement in this series resulting from poor shackling by §f ) Colour : The lanthanoid jons have unpaired clectrons in their 4/ orbitals. Thus these ions absorbs visible region of
light an undergo /-f transition and hence exhibit colour

clectron.
They are highty dense metals with high m.pts.

Moststable 0.8, i5 + 3, Also shaows 0.8 ke 44, ¢ $, +6and +7 ——
*  Theseare mostly radiogctive Tomisation Energles - The first LE.'s are around 600 k) mol ' and secand about 1200 k) mol ' which are
¢ Havemuch greater tendency to form complexes than lanthanides wilb il comparable with those of calctum. The 3rd LE. is low if it leads to stable cmpty, half-filled or completely

Their magnetic propertics are more complex than those of e i ibermicd filled configuration. This is the reson for very low 3nd LE. of Ls, Gdand Lu

lanthanoids | st bologes o Electropositive character- High due l:llm\ |P.

Their 1E's are lower than for (e carly lanthanoids. This is because o '(hly::l ‘l'n l‘nln;x‘nnu.m Do not have much kendency 1o form complexes due 10 low charge density because of

% Loathood )\ fersted oir large size

te S/.clmmns ot ificlively shiclded frumthe ecloas eharge ireunic “ﬂ‘n(itlg Agent - They reudily lose ehoctrons so they act as good reducing agents.
than he 4/clestrons of the carresponding lasthancids Doeto ithanide contraction, peirs of clements such s ZeH, Nb/Ta and Mo'W are almostidentical fn size.
They are used in the production of alloy steel known as mirsch metal (Ln-95%, Fr-$% aces of §, C, Ca &
Al) which is used in making Mg - hased alloy to produce bullets, shell and fighter flint
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CHAPTER HALOALKANE AND HALOARENES

MIN MAP-1

Haloarenes E

'HALOALKANES AND HALOARENES |

L

Preparation:
« From alcohols:

ROH+HX —RX+H,0
ROH+PCL, SO POCTHO
ROM +SOC1 RET+SO, + 1O
From hydrocarbons:

CH,=CH, *HX —CH,CH, X
Order of reactivity HI > HCl > HF
In case of unsymmetrical alkenes
addition occurs sccording 1o
Markownikoffs rule only in case
of Hbr in presence of peroxides
addition ocoures acconding to anti
Markowinkoffs rule

CH,»CH, +Be 4
BeCHCH, Br

CH, —CH, Cl+ CH,C1, +
CHOL O,

From halogen exchange

With Nal (Finkelstein reaction)
R~ X+Nal Actoe R |+ NaX

X =CL i) Nl
with Agh (Swarts reaction)
CHCIHAgF . CH,F. AgCl

| Haloalk
Srsensirnd® |

Properties:

Physical properties

o Lower alkyl halides are colourkess
with sweet smell or pleasant oily
Biquid, except CH,F, CH,CL
CHy-CHy-F.CH-CH,-Q
which arc ¢ 15 N pature.

o Alkyl halides having 18-curbon
or more than it are solid in
nature
These are completely soluble in
organic solvents but insoluble in
H,0
Reactivity onder is RI > RBr
RCI>RF
For same halide group, resctivity

order ts 3* (halide) > 2* (hatide)
1° (halide)

Polarity order is RF > RCI > RAe
Rl

Melting & Boiling points, for

same alkyl group the order is

RI > RBr > RCI > RE

Fluorides and chlorides are

Tighter than water whereas

bromides and iodides are heavier

than H,0 due to higher density of

Bromine than ox;

Chemical properties:

* Nucleophilic substitution:
RX+KOH <ROH+KX
RX+H,0 ROH +HX
RX #NaOR ROR #NaX
RCT+ Nal Asstane Rl + NaC'l
RX+ LIA,

* These reactions are of two types

* Sy 1 type (Unimokecular nucloaphilic
reactions) proceeds in two steps:

RHALIX+AIX,

* Rate, K [RX] tiva fint onderreaction

* Reactivity order of alkyl halide
towands S, | mechanism 3° > 2> |

* Polar solvents, low concentration of
nuclcophiles and weak nucleophiles
favour S, | mechantsm

*In S, | reactions, partial moemisation
occurs due o the possibillty of frontal
as well us backside attack on planar
carbocation
S42 type (Bimolecular nucleophilic
substitution), these reactions
proceed inone step
1t 1 8 second order reaction with r
K[RX][Nu]

reaction, inversion of

configuration oecurs

* Reactivity of halides fowards 5.2
mechanismn iy |7 >29> ¥
Rate of reaction in 8,2 mechantym
depends on the strength of the
attacking nucleophile
Non-polar solvents, strong
nucleophiles and high concentration of
nucleophikes firvour S, 2 mechanisim

CHLCH,Br 9T CHLCH, » 1,0+ By

CH,CH, Br+ Mg
CHLCH, *MgH

teact with any
alcohols, aminey ete. fo give hydrocarbons, )

v
Preparation:
From arcnes:

Cellg1Cly— .7-1._II.‘|>
From benzene diazonium chloride:
NH Nl

NaNO, + HC
MoK

Polyhalogen compound:

* Dichloromethane (CH,CL): 1t is useful as
solvent in industries. Mostly it i used as
solvent in the production of chemicals used in
removal of colour

*1tis Harmful to nervous system. [#t comes in
direct contact with cye it damages the comen,
In addition, if it comes in direct contact with
skin, red rashes are formed

* Tetrachloromethane (CCL): 1t is used in
the manufacture of refrigerants and
propellants for acrosol cans

*Used a5 a cleaning solvent, degressing agent
and as fire extinguivher

* It causes permuanent dumage tonerve cells.

*Inutmosphere, it deplotes the azone layer.

Properties :

Physicul properties:

* Aryl hulides are colourless liquids or colourless solids with
charscteristic odour

nerally increases with increase in the size of

aryl group or halogen atom. Boiling point onder
Ar-l>Ar-Be>Ar-Cl> Ar-F
The melting point of p -ssomer t5 more than o- and m-isomer
This is because of more symmetrical mature of p-tsomer.
Due 10 resonance in chlorobenzene, C-CT bond is shorter and
hence, its dipole moment i less than that of cyclohexyl
chioride.

Chemical properties :

* Nucleophilic substitution reactions:

Aryl halides are less reactive towards nucleophilic substitution

reaction. Their low reactivity is attnbuted due 10 the following

Teisony

* Ductoresonance, C-X bond has partial double bond character

* Stabilisation of the molecule by delocalisation of electrons

* Instability of phenyl carbocation

However, aryl halides having electron withdrawing groups (like

NO,. -SO,H, ete.) at octho and para positions undergo nusleophitic

substitution reaction easily

NO,

* Electrophilic substitution reactions:
Haloarenes are o, p-dirceting, due fo < | effect of halogen group
clectrondensity incercases at ortho and para positions e.g.
halogenation, nitration, sulphonation, Friedel-crafts reaction ete
Reaction with metals:

* Waurtz fitting reaction

X+NasRY 22
Fitting reaction

3 cibes
2 INg e,

Freons: Chlorofluorocarbon compounds of
methane and ethane are collectively known

as freons and it s manufactured by swarts reaction using tetrachloromethane
Freon 12 (CCLE,) is one of the most common freons in industrial use

s o powerful insecticide
ent organic pollutunt that & readsly a
erm sources of exposure affecting ongani
tabolised very tapidly by animals.

* Freon is able to imitiate mdical chain reactions that can disturb the naturl ozone balance

dsorbed o solls and sediments, which can act both s smks and

s

2RX +2Na RR +2NaX

A one-step reaction that occurs through a transition state. The nucleophile attacks
the carbon attached to the halogen, replacing the halogen. SN2 reactions lead to a
predictable configuration of the stereocenter

1. Boiling Haloalkanes :

These are the organic compound which are formed by substituting the
Hydrogen of corresponding alkane by a Halogen atom as
R-H+X, —» R-X+HX

(alkane) (Haloalkane)

2. Haloarenes : These are the argonic compound which are formed by substituting one or more
hydrogen atom of benzene ring with Halogen atom as

H X
@ +X2—> @ +HX

Benzene Haloarenes

3. Classification of Haloalkanes : These are of three types :

(a) 1° Haloalkanes : It is a Haloalkane in which the carbon which is attached to
Halogen atoms attaches to one carbon atom only.
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(b) 2° Haloalkanes : It is a Haloalkane in which the carbon which is attached to
Halogen atom attaches to two alkyl group.
(¢) 3° Haloalkanes : These are the Haloalkanes in which the carbon which is attached
to Halogen atom attaches to three alkyl group.
SN1 Reaction

A two-step reaction that involves the formation of a carbocation. The halogen leaves the
haloalkane, and the nucleophile attacks the positive charge on the carbon. SN1 reactions are faster
than SN2 reactions.

SN2 Reaction
. point orders
. RI>R-Br>R-CI>R-F
2. CH3—(CH2),—CH2Br > (CH3).CHCH>Br > (CH3)3CBr
3. CH3CH2CH; > CH3CH2X > CH3X
. Bond strength of haloalkanes decreases as the size of the halogen atom increases. Thus, the order of
bond strength is CH3F > CH3Cl > CH3Br > CHsl.
. Dipole moment decreases as the electronegativity of the halogen decreases.
. Haloalkanes though polar but are insoluble in water as they do not form hydrogen bonding with
water.
. Density order is RI> RBr > RCl > RF (for the same alkyl group) CH3I > CoHsI > C3H71
. Relative reactivity of alkyl halides for same alkyl group is RI > RBr > RCI> RF

CHAPTER - ALCOHOL, PHENOL AND ETHER

Quick Review

. Alcohols give red colour with ceric ammonium nitrate but phenol does not.
. Phenol gives violet colour with FeCls , but alcohols do not.
3. Primary, secondary, and tertiary alcohols are distinguished by Lucas test and Victor Meyer test.
. For Lucas reagent reactivity lies in following sequence.

3° alcohol > 2° alcohol > 1° alcohol
(turbidity Shows immediate) (Turbidity within 5 min) (Turbidity after long time on heating)
. Methanol and ethanol are distinguished by iodoform test. Ethanol gives yellow residue of iodoform
on treatment with I» and NaOH. However, methanol does not give this test.
. Alcohol and phenol both are synthesized by nucleophilic substitution of alkyl and aryl halide.
R-CH>Cl + NaOH (aq) —  RCHz OH + NaCIl
. Dehydrogenation of 1° alcohols give aldehyde while 2°alcohols give ketone, it takes place on
heating with copper metal at 300°C. Tertiary alcohols have no a-hydrogen hence they undergo
dehydration at the place of dehydrogenation.
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o Chlor rene

ALCOHOLS, PHENOLS AND ETHERS 1»—-' Phenols }—- .

y

G
Alcohols H
T e

|

*

Preparation:
o By acid eatalysed hydration: Alkancs reacts
with H.0 in pr alyst)
CHyCH = CH,y + H50O- SCHCHIOHXCH
By Hydrobora :
il Tkyl boride which
alcobol with H,0,0H

CHCH=CH, £atly THF

-+ CHCH,CH,OH
Hytly, O -

RCOOH—ULAL L RCH,0H

* From Grignard Reagent:

L3 R
D=0+ R'MgX s D>—OMgx
R R

&
B0 R=—0H + MgOH)X
[

* Physical Properties of Alcohols:

. Ry Dinzonium salt—"
Ethers l
N | o Cumene—os
Pliysical properti
n 8 e— . P rystalling
with

inflammibic.

o R-OH+HO—22 5 clen,0

® 2ROH+2M—2R- OM+ H, (M=Na,K.Cl)

o CHyeH,on -2

* RCOOH+H-OR

+RCOOR™ + H,0

p—

L
Preparation: o
« Dehydration ofalcohol

1150,
2CH,CH,OH —== CH,OC H+ H,0
*  Williamson's synthesis

R-X + R’ - ONa—s ROR’ + NaX
Here, alky! halide should b ry because

Chemical Properties:

Thus,

Chemical Properties:
* Cleavageof C-Obond
ROR + HX +RX+ ROH
ROH -+ HX SRX+H.O
PHOR + HX——— PROH + RX
o Reac i HX
der Of HX is HI > HBr >> HCL

« Electrophilic substitution:

o RCOCI+H-OR —RCOOR’ +HCI * RCH:OH
o ROH+R MgX—s R’ —H+ROMgX

CHAPTER - ALDEHYDE KETONE AND CARBOXYLIC ACID

Quick revision
Both Aldehydes and Ketones are carbonyl compounds. Carbonyl carbon lies in sp2-hybrid state.
Similarly in carboxylic acids also the carbon of carboxylic group lies in sp2-hybrid state.
Aldehydes and ketones are synthesized by oxidation of 1° and 2° alcohol respectively, which are
further oxidised to form carboxylic acids.
Aldehydes and ketones are also synthesized by following methods:
1) Pyrolysis of carboxylic acids.
i1) Dry distillation of calcium salts of acids.
111) Reductive hydrolysis of cyanides give aldehyde and the reaction is called Stephen's
reaction.
iv) Reaction of Grignard reagent with alkyl cyanide followed by acid hydrolysis gives
carbonyl compound.
V) Reduction of acid halides with H: in presence of Lindlar's catalyst gives aldehyde.
Aromatic aldehydes and ketones are synthesised by following specific methods:
Partial oxidation of Toluene in presence of chromyl chloride and acetic acid gives
benzaldehyde. It is called Etard reaction.
In Gattermann Koch aldehyde synthesis, benzaldehyde is obtained by reaction of benzene
with carbon mono oxide in presence of HCI and AICls.
Aromatic ketones like acetophenone and benzophenone are obtained by Friedel Crafts
acylation.
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In Gattermann aldehyde synthesis, benzaldehyde is obtained when benzene is treated with
HCN and HCI, followed by hydrolysis.
Aldehydes and ketones are more reactive than carboxylic group towards nucleophile. Itis
because the positive charge of carboxylic carbon is reduced by resonance.
Aromatic aldehydes and ketones are less reactive than aliphatic aldehydes and ketones
because positive charge of carbonyl carbon is reduced in aromatic aldehydes and ketones
due to resonance.
Aldehydes and ketones when reduced in following conditions we get hydrocarbons:
(a) Clemmensen reduction: Zn/Hg conc. HCI (Reducing agent)
(b) Wolf Kishner reduction: NH.-NH2 (NaOH aq)
(c) Red P/HI: Strong reducing agent.
In presence of mild reducing agents like LiAlH4, NaBHs, H2/Pd, Ni etc. the aldehydes and
ketones are reduced to primary alcohol and secondary alcohol respectively.
Aldehydes and ketones having (CHsCO-) group give yellow residue of iodoform , when
treated with 1> in presence of NaOH.
Aldehydes give positive test to Tollen's reagent and Fehling's solution but ketones do not
give any response to these reagents:
1) HCN 1i1)NaHSO3 ii1) NH2OH iv) NH2-NH2 v) C¢HsNHNH; vi) 2,4-Dinitrophenyl
hydrazine vii) NH,CONHNH: Semicarbazide

Preparation of aldehydes and ketones: Praperties of aldehydes and ketones:
« Onidation of alcohols: Physical state: Formaldehyde (methanal) is & gas. All
1* Aloobol KR0Sy i o other aidehydes and Ketones upto €, are ¢ | ourfess

platile s ghet embers are solids N
KO- +115¢ volatile Hquids. Higher members are solids at room

2" Alcoho}—22I 200 Ketone ALDEHYDES, KETONES AND temperature

» Dehydrogenation of alcohols: Carboxylic acids D CARBOXYLIC ACIDS o Lower aldel ’ . nples .]‘“ odour
1* Alcobol —25TE L x4 pmvide [J + lubility " ble i
Aldehydes and l\\li)m\}—- water du to the formation of hydrogen bonds

Cu ST

2" Aleotol FosKetone - = —_ the solute and watee molccules but salubility decreases

bl s :'""'"“"" rease in molecular weight due fo the
’ RCH.OH + RCOOH drophobic nature of the bigger alkyl groups in the

4 2CH,CHO higher members

» RONSES R -C0) - NH ety Reoon Boiling point: Bolling point mul Melting point

. 1/ Branchin

A\IH‘_
W0, 20

CHyCH=CHCHy 4 04~

* Hydration of alkynes:

HeCH+ 105050 oy cp iy Moloculur weight
SO oy o R-Mg-X+CO MR, pogon o ound are fess than the
SiL 1§ Lo * Clemmensen reduction corTon ecular woight

=CH+ B0 21080 CHy o "
CHC=CH+H Tigstn, CHy l H « RCOCI { + RCOOH + C1 ik The relative

c=0-2% vy +10 boiling points of the carbony| compounds with the same
COOH  CONH, (OOH wa number of carbon atoms follow the order,

* Preparation of aldehydes only:
Preparation of uldehydes only Amides > Carboxylic acids >> Esters = Acyl chlorides
* Rosenmund reduction " "
¥ * Wolff-kishner reduction ctones = Akichydes
1980
Acyl chloride —12 4 Aldehyde \ i

o ) N, N v: Re ds on the naure of alkyl

* Stephen reaction (1) KOHtwyfe ghyen : ¥ ched 1o it. Smaller the alkyl group, the moce
o ; RCOOR™ om0 c  compond
RON+8nC1, + HO—22 S RCHO « Oxidation &

Properties vity = Magritude of (+Ive cliarge on carbon atom

* Etard Reaction o) Kiipienl Sinie [ RC0OH of HCHO is called formalin. It is
€, 10 C; = Colourless pungent smelling liquids . G 3
CH CHO tant and antiseptic. It is also used for

€, 10 C, = Oily liquids having goat's butter like smell M T Bl ; I $nccimén
1 COL + . » ) L ¥ i
) ( Colourless and odourless waxy solids. oFEIR < Cur 0L (Febbg's wtuions by + e mamint used for throat infection.
[ These are polar substances and can form H-bonds with talre Chemical Reaction

o h uh cr 10 form dimer structure: OO0+ O 0L E ?
* Side chain chlorination e . - 2 Aldchydes are more reactive than ketones in
f nucleophilic addition reactions due to electric and

of the carbonyl group.

(9 ylic acids is due 10 resor electronic resonance. These reactions are following

cH ¢ in the ac p "
16 clo i
MUPRIELRUON L8 APORICYS Chirgsy o des give positive test with Tollen's reagent N
the oxygen stom of the hydro -\lm . E \ - -
i p Benedict's reagent and Fehling solution while ketones do ' )
[ Wa 1 not givesuch OH
: R RCOCH, 225, RCOONA + CHX, (X = €1, B, 1) SO,Na
* Gatterman-Koch reaction RRRGTEPER o R IR e w0+ NaHSO s X
Aldol condensation O
Condensation of aldehydes and ketones having atleast one OH
i) RMgX
a-Hatom w0 LB o« Mg
gl Ao ¢
2 CHCHO 15

RCOOH + ROHS RCOOR"+ H,0 CH CHOH)CH,CHO —7i— CH,CH=CHCHO
RCOOH + PClLy— RCOCT + PCI, + HCI -

T
Ay
Cyllg +R~C-Cl———C;H;~COR RCOOH + SOCH — RCOCH + S0, + HCY
* From nitriles:

o, HeY jives carbo a

Rerane—— 040 pvaigeie Gives CO, with carbonsates and NaHCO,
e i boc 2 Edunoic acid —a3—s Ethanoic anhydride

* Preparation of Ketones only: Esterification

* Friedel crafts acylation:

i iy J1C1
Aldehydes + alcohols +Acctal

Cannizzaro reaction: I
50 ’ Ly
RCOOH — 5+ RCONHE Aldehydes with no t-hydrogen undengoes. self axidation Ketones + alcohols Ketal
Mgt 4

CyHON LM e 3 00 Hs 3) Ll and reduction
(W0 RCOOH g~ RCH,OH 2HCHO 22K, o o4 + HCOOK C=0+HN-Z—C=N-Z+ 10
i N 8- Jpdhegen)

* From acyl chloride: RCOONa
(2= Alkyl, arst, -NH,, -OH

) 2 M " ol
.k}!gv\~<.|t == RCd+ 2 Mp(X)C1 Aot CHCHO + HCHO—3%5 CH,CH,OH + HCOONa NH-C H,. “NHCONH, ¢te.)
2RCOCH+ RyCd——2 R'COR + CdCY RCH,COH —=5— RCHX)COOH
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Tests for umines (Hinsberg's fest)

| amine + C,HSOLC1 = ppt. soluble in NoOH

2" wmine + CHSO,C1= ppt saluble in NaON

3" amine ¢ C,H,S0,C1 = No reaction

Classificatlon of nmines: Primary, secondary
and fertiary on the basis of hydrogen stom (s)
feplaced by alkyl or aryl group of NH,

When alky groups are similarthey are colled
simple amines and when alkyl groups different
they are called mixed

CHAPTER - ORGANIC COMPOUNDS CONTAINING NITROGEN COMPOUNDS

MIND  MAP-13

Preparations;

# Reduction of mtro compounds
\ 5 ¢

1 L T
* ully AN et

o Ammonolysis of alky halides

- \llll

ReK R\Il

RN+ 04 NaX

o Reduction of mitriles:

R Nty
o Nallgy Coll Ol -

# Reduction of amides
RCON, oLl
UL

# Gabrie! phthalimide synthesis:

(0

A Mk

NIl (KON (ke | NI
(“/ (H)RX.& ’

() e 0"
Hoo

* Aromatic primary amines cannol be prepared
by this method because aryl hafides o not
fnderyo nucleophilic substitution with the
tion formed by phihalimide
 Hoffmann bromgmide degrudation resction

R = CONHy + Bty +INUOH <=1 R = NHy +

NayC0;+ NaBe+ 210

* The amine formed by this reaction contsing

Dinzonium Salts

Proparations:

(N + NaNO 240120

Ol N CL4NICH 21,0

Physical Properties: colourless, soluble in water, decompose in dry stae,

esuaome ehloride aqueous solution is a good conductor of electricty
Chemical Properties:

(uX/HX (. HN (Sandmeyer reaction)

CUCNREN G

—E&N (X (Gatterman reaction)

Al (|

FiA
L( . (Hae-Schiemann)

PO, 10
Cu

H0A
prmed (| O

C,HOROH
CHeNN-CH-ON

CHNHH

e (NN N

Ihysteal Properthes:

o Physical state; Lower aliphatic amines are gases, infermediate members ane iquids (Fishy ocdour), while higher
eibers are solids.

o Solubifiy: L ower oliphatic amines (up to ) are soluble in water becaise of Hebonding, while higher amines (+C,  are
insoluble fn watet, In general,

|
T —
ohb ) Mokvul W.‘I,"T‘
o Bollimg point: (n) b, of alcools und carboylic selds > by, of amines > b, of alkanes
(b) yp o 1* amnie > 2* pmine )" amting
* Prinary and secondary amines form intermolecular H1-honds, while feeiary ansines do not form inter-moleeular Hebonds
Asaresul, 1° & 2° amines show high b, than Yamines
* Hebonding in amines i hrough hitrogen atoms whilk in alcohols und carboxylic avids, it s through oxygen atoms und
Al s ess ehoctronegative than oxygen, So H-bonding fn amiries is weaker than that fn carbaxylic acids and dlcohols
(Chemical Propertles:
Basle characters All aiphatic amines are strong bases than NH, while sromatic amines are weaker buses than NH,
 Factons et the hasicity ane: () Inductive offect (1) Solvation effect (1) Steric hindnance
Thiss, the order of basicity of anines is
" i 2* atmine > 1" antine > NH, (In gascous phase)
(CHyJNH > CHNHy >(CHGN > NH, (In agueons phase)
(CyHDNH 2 €D > CHNH, > NH (I aquoos phase)
R-X
==dR-NH-R’

CHCL KON

| arerrom
Carbybaenie tedction
R .\ui—‘ iNO,

iy R-OH

RNC (sod as o fest of 1* amine)

LR 4 o

CHS0C
-—m--)R\IISU( 1, (soluble tn NaOH)
]

)i
b

|1v
(1 CHATXT

‘mlh CHADON "'1/ N

(e )

! liNoy 1o, e \
“’_‘_M_.n.,.\@‘\ngm 0

($1% (™) 1

AN < >\”

(L {empe)

L)
i </:>“"; tso S-I8, Nnv@-\u.
No teaktion, fdue o w fimutum) ®\||. AlCK

(+Jelliet)

W CILCOM

CUCH A o
(U000 Aly
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Quick Overview

Amines are organic compounds that are produced from ammonia (NH3) in which alkyl or aryl groups
have taken the place of one or more hydrogen atoms. A classifier for amines is the number of
substituents on nitrogen; 1°, 2°, or 3° indicates a primary amine. Depending on the type of carbon chain
that is joined to the nitrogen atom, they can be either aromatic or aliphatic. Because nitrogen has a single
pair of electrons that can take protons, amines have basic characteristics. The type of the solvent and
substituents affects how basic they are.
Here are some important points about organic compounds containing nitrogen:
o Nitriles
These molecules have a triple bond between nitrogen and carbon, making them highly
unsaturated. Nitriles are versatile and can act as electrophiles in reactions like nucleophilic addition or
substitution.
e Carbylamine reaction
This reaction is used to identify primary amines. When primary amines are heated with chloroform and
ethanolic potassium hydroxide, carbylamines are formed. These carbylamines have an unpleasant odor.
e Diazonium compounds
Also known as diazonium salts, these compounds have the functional group RN+2X, where R can be
any chemical group and X is halogen.
e Hofmann bromamide reaction
Also known as Hofmann's Rearrangement, this reaction is used to convert amides into primary amines.
e Amino acids
These organic molecules contain both an amino group (-NH2) and a carboxyl group (-COOH). They are
the building blocks of proteins.
e Organic compounds
These are important constituents of many products, including paint, food, plastic, explosives, medicine,
petrochemicals, and pesticides.
Other organic compounds containing nitrogen include:
Amines
Amino alcohols
Amides and lactams
Nitro compounds
Imines
Hydrazides
Carbazides
Oximes
Heterocyclic compounds such as imidazole, triazole, and tetrazole
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CHAPTER - BIOMOLECULES

Classification
o Monusaccharkdes : ot be

MIND  MAP-14

hydrolysed forthes

o (figosaccharkdes : viehd two o ten
monosacchsnides

o Polyacehurkdes  yiel s loge
umber of mobosaccharide units

Protein|

Maltose

* 115 prepated by hydrolyais o sarch with the
chryme diavtae

[ 1 reductng sugar.

1 ydiolyes inho two t-D-gocose tholeeles in the
prosence of enryme mallac

Lactose

+J1i foid I fhe ek

* It s o reducing sugar

*Lachons ot hyerolyais gives exubmolar asititos of
M) ghucose d ﬁ»ll-uh\'lw

Sucrse

|1 1y obtaiod commercially from sugarcane o sugar
B

'l umdmln* gar

 Slctuse on ydoolysis gives equimolar e of
D ghocone o [l Dfuctone

Nuclee Acids Propertics

& Play important tole n replication and proten synthesh
polymerof uckotiles

0 Nocheotice covist o stgar unit, Aivoemeus hase o o
phosphate rovp

o Dunng foenation of diowciconde or polytuchooride,
picheotide unils are folned by,Y - ' phosphodieter
inkages

o Nuckeowide: Sugar ¢ base

P

Glucose
o Proparation Sty
Gose + Fructose
Stach 1,0 =L Clocoe
¢ Chemical Propertios

LT

ML Y

LI

WMG

(1hucoe

Strcture of bases :
<‘f‘
¥ \*su

o

Pivaden

Antlno acidy Classification

o Lol ammmoncb canamal Iy yorbenbn) i e hocy
(i) Essential amino acids : These are s fallows
(a) Leucine (b) Isolencine () Lysine () Methionine
(¢) Phenylatmine (1) Thecomine () Tryptophan () Valine (1) Histdine
Apinin and Aot are sembesvenlial amino acids | . they are partly syntbesuze! tn sues
(0 o« exsential amino wcids : These are s follows
() Alunine b) Aspargine (¢ Aspartic ucid (d) Cysteine
() Cluoumic acid (1) Glotamine () Hydeosyproline (h) Glyeine
(i) Proline () Serine () Tyrostne (1) Argintne
Properties
o They ore farly soluble in water, but tmsoluble (n nompolar solvents like petroleum elher,
benzens, or .
A eids have much arger dipole moments than smple smines and stmple aeids
HN' = CHy ~C00° (’”\C“.\('”'\N”: CHyCH,COOH
w“_;‘_lm Prapyluning ol 40 P deid, ol 70
Ao achds e hess acidie than mwost carboxylic acids and fess basic than most amines, o

Fict, e i port o e i e vl he -NH, group, ot a -COOH groap, whike

o Nor st atmthonchdh i b vyl i e by

(m) Cystine

(v st o the amimo acid s the-CO0 group,ind ot foe-NH, o R
R-COOH  R-NHy  f1,N-CI-C00
thyed hyd ol gyl

The above properties poinf outtowaret the salt ke chantcter (dimolar hon sructue) b amino acids
Actually, i the dry state, amino ackds extst s dipolar foms (olso hnorwn as awitterians of Inner
salts), o form i which the carbonyl group i preseat as & carboxylate lod, —CO0, and the aming

group s an amniun o, ~NH,

Proefng
o Polymeroof teaminoaeuds

it
L imitations of the Open Chaln
Sructure:
(itoose pentaspcctaly docs nol react with
hydronyl i thus Indicating the ahscace
offree -CHO group
Cyelie Structureof Glucose:

et emayy

Starch
o 1t found exclusively fn plands as stoed s o,

o conndcled by peptide bond.
Clasification

:|] s of muclefc e

o iy olymer of tel-ghucose and comsits of two commponcat,

o Fibrous Froteln  Polypeplide chains ron
porallel and held togethes by hydrogen and

amyhone und anylopectn

\
o Amylose- water soluble, constitutes sbout 15-20% of sarch b

RNA disulphide bonds e hertin, myosin

* 1t Jong unbeanched chalt with 2001100 ghicoe s
* | A-uglyconkfc lakage i prosett.
o Autylopestinsect insohuble, constitules about S0-45% of arch
* 10 branchod chai polymer o lucone ait in which st chain
i formod by C1-C4 lnkge shere beanching occur by C1-C6
glycosidic inkape
Cellulose
00 i the chief comstituents of he cell wall o plant
o containg |4 glyconkfic inkages
 Cellilose on Bydrolysicgives [ Deocuse
Gly
o s commonly known & nimal slatch
* o stietiore s simila o amylopeetin,
o || fs presentin e, musches and brst

o (Cames gonetie information

o Sugatunitie 2 deoryribore

o Boses o | adening, (hyining,
Cytosin and pushing

o |t has dowble sranded siructure

[ ot chaln, i between Aund 7,2

hydrosen bonds are present while

Cand (1,3 H-bondare present (A

1) (C*6)

o Control proetn synihesis

o Sugar il s oboe

o Bases are adenine, et o
and gani

o 10hes onghe stranded stucture
O he i of the fuaction
AN A matnly e of hree types,
Messenger RNA(mRNAL
Transfir RNA(LRNA),
Ribosomal RNA (1-RNAI

Enrymes:
Profems which ae wsed a catlysts i bochemmica rescions are kot s biocatalyst (cnsymes). Ensymes have following two

apecifl charactrisics
(1) Spocificity of Enzymes:

»
() Chemrally o rryme cam eataly i one biosommical reacton. b) 1 i nctease e of reaction plo 10 imes,

§ it

e
molecaleof efeyrme can convert onllioms of substrate molules b produce(s per scond.

e, Carbomio by eneyme presont i red blood el s highest ban e b

b) Eytmes are demabursd t highee empeatire

() Exeymes urevory eficientandvery spocific i aire. heopfiemum eenperabie i oyte aciviy s between 40°C 0 60'C

Vituminy

11 s b osctved that oot opanlc compoutes e reyuied in sl
ot n our diet but thee deficiency causes apeeific dinges. These

compounds e calkd vitamini
Chaselieation of Vieamlng

ity are e o o grougy e upvon thest sty i e o

It

(1) it Sobuble Viewminn  Viamins which ae sohbl i fx d ol oo
Il n water are et hi growp, These are iamins A, D), E o K
Thiy are ored i ver anhd adpone (ol sing ) swen,

Water Sobuble Vtaminy: thcompley nd viarnn C e soluble i witee 0
fhey ate groupeel bogether Water soluble Vitami s b wpplied
regiarty 10 chet hecating they g readly cncrelel i i and can ot b
pored[excop vitamin i ous body

o Globular Proteins ¢ Polypeptide chain s
folded, foaped and twisted ¢z, olbumin,
umoglobin.

Structure

o 1" structure £ 1 bs the unigue sequence of
Ao achds i each kind orproteln

o ' strwcture: Exist ntwo differsattype
(0= helt and i pleated.

o Y structure : Overal folding of polypeptide
chains

' l‘slruclm:S‘mulurmnyvnmmrmhmnc
(woor more palypetide chisn) with respect to
cach olher

The main forces which sabilse the 2 and

¥tructures of [Inuﬂm aré hydrogen bonds,

disulphide linkages, vander waals and

Cletrostati force of traction

Denatuetion of protein

Natie procin '-‘Hl)‘dmgcu Donds are
disturbed

(Protein foomes s biokogical actity)

The denaturation couses change in 2" or 3
strveures but 1 structure remains intact
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Mind Map:

Biomolecules

a?‘

E+*S—ES-EP-E-P ™ o~

Enzumes actisn
Cempound are I Living tisswes is
present en this grinded with the help
Froction of motor and pestie In
trichiersecetic adid te
sbrain m
Acid saluble psel )

4

3 (a)fiterate ~— z
s &lﬂt!:ﬂtnte R ..
Acdid mseluble posl

* Canjuaated enrymes
(Co Facter + apsenzymes)

Exampic - Amine acld,
arec nswn as sugar, Nuclelic acids.

~= fpids .
bisresie cule \ /__} etc

e _‘____,._ alonoc.scuu.s-' cs- of ol . pecabatites

4———
\ml

/;.3.@\

oNA »
(Deoxyribanwcic

Acid) = s

L 4

* Nitregeneus base
* Pentese sagar
Fatty acids ~ERNNR & S

= Conjugated Prateins
= Derived prateins

KEY POINTS

Biomolecules are the organic substances that constitute the building blocks of life; they are
in charge of the development and upkeep of living systems.

The sequence that relates biomolecules to living organism is

Biomolecules — Organelles — Cells — Tissues — Organs — Living organism.

6. Carbohydrates
Carbohydrates are optically active polyhydroxy aldehydes (aldcses), ketones (ketoses), or
chemicals that hydrolyse to produce these units. There are three types of carbohydrates,
based on how they behave when hydrolysed

Monosaccharides, Oligosaccharides, Polysaccharides
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7. Proteins: Classification on the Basis of Hydrolysis Products
(i) Simple These yield only a-amino acids upon hydrolysis.

e.g., albumin.

(ii) Conjugated proteins These yield a-amino acids and non-protein part, called prosthetic
group.

Protein Prosthetic group
Nucleoproteins  Nucleic acid
Phospho proteins Phosphoric acid
Glycoproteins ~ Carbohydrates
Metalioproteins Metals

(iii) Derived proteins These are obtained by partial hydrolysis of simple or conjugated
proteins.

Proteins — Proteoses — Peptones — Polypeptides

Enzymes

Some Common Enzyme

Name Substrate Products

Urease Urea CO<sub>=2</sub> + NH<sub>=3</sub>
Maltase Maltose Glucose

Invertase Sucrose Glucose + fructose

Amylase Starch Maltose

Trypsin Proteins Amino acids

Ascorbic acid oxidase Ascorbic acid Dehydroascorbic acid

9. DNA and RNA: Polynucleotides known as nucleic acids are found in live cells,
bacterial cells devoid of a nucleus, and virus-free cells.

Comprehension based questions:
1. Carbohydrates are optically active polyhydroxy aldehydes and ketones. They are also called
saccharides. All those carbohydrates which reduce Fehling's solution and Tollen's reagent are referred to as
reducing sugars. Glucose, the most important source of energy for mammals, is obtained by the hydrolysis
of starch. Vitamins are accessory food factors required in the diet. Proteins are the polymers of amino acids
and perform various structural and dynamic functions in the organisms. Deficiency of vitamins leads to

many diseases.

Read the given passage carefully and give the answer of the following questions:
Q1. What are reducing sugars?

Q2. What is the basic structural unit of proteins?

Q3. Define Glycosidic linkage as related to carbohydrates.

Q4. Name the disease caused by deficiency of vitamin C.

Q5. What is the food reserve in plants?
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2. Vitamins are a group of biomolecules that are essential for maintaining good health. They are organic
compounds that are not produced by the body in sufficient amounts, so they must be obtained through the
diet. Vitamins can be classified into two main categories: fat-soluble and water-soluble. Fat-soluble
vitamins, such as vitamins A, D, E, and K, are stored in fatty tissues and liver, while water-soluble
vitamins, such as vitamins B and C, are not stored in the body and excess amounts are excreted in the
urine. Vitamins play a crucial role in various bodily functions, including energy production, immune
function, and bone health.

1. What is the primary function of vitamins in the body?

2. How are vitamins classified?

3. What is the difference between fat-soluble and water-soluble vitamins?

4. Which vitamin is essential for bone health?

5. What is the chemical name of vitamin A?

3. Enzymes are biological catalysts that speed up chemical reactions in living organisms. They are highly
specific, meaning they only catalyse one specific reaction or a small group of related reactions. Enzymes
have an active site, which is the region of the enzyme where the substrate binds and the reaction takes
place. The shape and chemical properties of the active site determine the specificity of the enzyme.

1. What is the primary function of enzymes in living organisms?

2. What is meant by the specificity of an enzyme?

3. What is the role of the active site in enzyme function?

4. How do enzymes speed up chemical reactions?

5. What is the significance of enzyme inhibition in living organisms?

4. Nucleotides are biomolecules composed of a nitrogenous base, a sugar molecule, and one or more
phosphate groups. They serve as the building blocks of nucleic acids, including DNA and RNA. Adenine
(A), guanine (G), cytosine (C), and thymine (T) are the four nitrogenous bases found in DNA, while RNA
contains the base uracil (U) instead of thymine.

1. What are the three components of a nucleotide?

2. What is the role of nucleotides in the structure of nucleic acids?

3. What is the difference between the nitrogenous bases found in DNA and RNA?

4. How do nucleotides link together to form nucleic acids?

5. What is the significance of nucleic acids in living organisms?

5. Starch is a complex carbohydrate composed of long chains of glucose molecules. It is the primary
energy storage molecule in plants and is found in high concentrations in seeds, tubers, and roots. Starch is
composed of two main components: amylose and amylopectin. Amylose is a linear chain of glucose
molecules, while amylopectin is a branched chain of glucose molecules. Starch is broken down into
glucose during digestion, which is then absorbed and utilized by the body for energy.

1. What is the primary function of starch in plants?

2. What are the two main components of starch?

3. What is the difference between amylose and amylopectin?
4. How is starch broken down during digestion?

5. What is the significance of starch in the human diet?
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6. There are three macro nutrients, carbohydrates, protein and fats. The three macronutrients all have their
own specific roles and functions in the body and supply us with calories or energy. For their reason, the
body requires these nutrients in relatively large amount to grow, develop and repair. All macronutrients
must be obtained through diet, the body cannot produce macronutrients on its own.

Q. 1. List some important sources of proteins.

Q.2. Why are proteins required?

Q.3. What are the three macronutrients?

Q. 4. Define carbohydrates.

Q. 5. List some important source of carbohydrate.

7 .Proteins are large, complex molecules that play may critical roles in our body. They do most of the work
in cell and are required for the structure, function and regulation of the body's tissues and organs. Proteins
are made up of hundreds or thousands of smaller units called amino acids, which are attached to one
another in long chain. There are 20 different types of amino acids that can be combined to make a protein.
The sequence of amino acids determines each protein unique 3-dimensional structure and its specific
functions.

Q.1. Are proteins polymers?

Q2. Give two examples of denaturation of proteins.

Q3. What do you mean by primary structure of Proteins?

Q.4.What are non-essential amino acids?

Q 5 By which linkage amino acids are linked in a protein?

8. Carbohydrates are polyhydroxy aldehydes and ketones and those compounds which on hydrolysis give
such compounds are also carbohydrates. The carbohydrates which are not hydrolysed are called
monosaccharides. Monosaccharides with aldehydic group are called aldoses and those which free ketonic
groups are called ketoses. Carbohydrates are optically active. Number of optical isomers = 2". Where n =
number of asymmetric carbons. Carbohydrates mainly synthesised by plants during photosynthesis. The
monosaccharides give the characteristic reactions of alcohols and carbonyl group (aldehydes and ketones).
It has been found that these monosaccharides exist in the form of cyclic structures. In cyclization, the - OH
groups (generally Cs or Ca in aldohexoses and Cs or C6 in ketohexoses) combine with the aldehyde or keto
group. As a result, cyclic structures of five or six membered rings containing one oxygen atom are formed,
eg. glucose forms a ring structure, Glucose contains one aldehyde group, one 1° alcoholic group and four
2° alcoholic groups in its open chain structure.

Q1. What are carbohydrates?

Q2. What are monosaccharides?

Q3. What are aldoses?

Q4. How many chiral or asymmetric carbon atoms are there in glucose molecule?

Q. 5. Give the formula to calculate the number of optical isomers.
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SAMPLE PAPER - 2026 (10+2 CHEMISTRY)
TOTAL MARKS=70 TIME=3HR

1. Questions carrying one-mark MCQ
1. A colligative property of a solution depends on the
(a)Number of solute particles (c) Total number of solute and solvent molecule
(b)Number of atoms in solute molecules (d) mass of solute particles
ii. The molal elevation constant depends upon
(a) nature of solute (b)nature of the solvent
(c) vapour pressure of the solution (d)enthalpy change
iii. The number of moles of NaCl in 3 litres of 3M solution is:
(@)1 (b) 3 () 9 (d) 27
iv.Rusting of iron is quicker in
(a) Saline water (b)Ordinary water  (c)Distilled water (d)All of these
v. The unit of rate constant for a zero order reaction is

@mol L's’  (5) s (¢) Lmol™ ! s'(d)L2mol s

What kind of isomerism exist between [Cr(H20)6]Cl3 and [Cr(H20)sCI]Cl,.H2O:
(a)Linkage isomerism  (c) lonisation isomerism
(b)Solvate isomerism (d) Coordination isomerism

Haloarenes are less reactive than haloalkanes due to

(a)Resonance Effect (b)Difference in hybridisation state of carbon atoms
©both a and b (d) None of these

viii. ~ Which of the following reactions will not result in the formation of C-C bond?
(a)Cannizzaro Reaction ~ (¢) Reimer-Tiemann Reaction
(b)Wurtz Reaction (d) Friedal Crafts Reaction
iX. The strongest acid among the following compound is.
(a)HCOOH  (b)CH3COOH (c¢) (CH3);CHCOOH (d)(CH3);CCOOH
x. Which of the following do not give aldol condensation reactions?
(a)Formaldehyde (b) Acetaldehyde (c)Dimethylketone (d)Propionaldehyde
TRUE/FALSE

xi. Aldehydes and ketones react with electrophiles but not with nucleophiles .

xii.  Wolff Kishner reduction of acetophenone gives toluene

xiil. Phenol have higher boiling than toluene

xiv. [Fe(CO)s] is most stable because CO is weak field ligand.

xv.  The energy difference between the two sets of d-orbitals is called crystal field splitting energy
denoted by Ao
COMPREHENSION

When a protein in its native form, is subjected to physical changes like change in temperature or chemical
changes like change in pH, the hydrogen bonds are disturbed. Due to this, globules unfold and helix get uncoiled and
protein loses its biological activity. This is called denaturation of protein.The denaturation causes change in
secondary and tertiary structures but primary structures remains intact. Examples of denaturation of protein are
coagulation of egg white on boiling, curding of milk, formation of cheese when an acid is added to milk.

(xvi) What is denaturation of protein?

(xvii) Give examples of denaturation of protein?

(xviii) Primary structures remain during denaturation of protein.

(xix) The denaturation of protein causes change in structure.

(xx) During denaturation protein loses its activity
SECTION-B QUESTIONS CARRYING TWO MARKS

2. Which colligative property is preferred to measure molar mass.
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3. Calculate the mole fraction of ethanol and water in a sample which contain 95% ethanol by mass? Or
A commercially available sample of sulphuric acid is 38% HCI by weight (density = 1.19 g ml™)
.Calculate Molarity of acid

4. Calculate half life of a first order reaction having K =4.93 x107*s™. Or

Calculate two third life a first order reaction having K =5.48 x107s"!

5. Define the Pseudo first order reaction. Give its example

6. Define cell constant and write their units..

7. Define Ambident ligands ?

8. Write short note on coupling reaction.  Or

Ethers possess a dipole moment even if the alkyl radicals in the molecule are identical. Explain
9.  What is formalin solution give its one use ? Or

How does >C=C< differ from >C = O group in Chemical reactions.

10. What is carbylamine reaction ?

11. What is the chemical name of Vitamin A and which disease is caused by its deficiency ?

12. Give one example of Gattermann reaction.
13. Write difference between Weak field ligand and Strong field ligand

14. Why is Cu considered as transition metal ?

15 ‘Conductivity of 0.00214 M acetic acid is 7.8 x 10 S cm™'. (i) Calculate its molar conductivity. Given
that cm? mol™! . (ii) Calculate degree of dissociation.
SECTION-CQUESTIONS CARRYING THREE MARKS

16. A cell reaction is Mg (s) | Mgour // Cuiggoom,/ Cti(s). Calculate Ey0f a reaction and also write
Nernst equation. Given: E® (Mg | Mg) =—-2.37 Vand E° (Cu*" |Cu) =0.34V.  Or

A cell reaction is Sn (s) | Sn(za somy // HELO.OZOM)/ H,(g). Calculate E_.j of a reaction and also write Nernst equation.

Given : E° (Sn?* |Sn) =—0.14 V and E° (H'* |H) =0.00 V.
17. A first order is completed 50% in 30 minutes. How much time it will take to complete 75% of the
reaction?
18. Why is C — O — C bond angle in ether is more than H — O — H bond angle in water though oxygen atom

is sp® hybridised in both the cases ?  Or
Write the Lucas test to distinguish between 1°, 2° and 3° alcohols
1.Write a Hinsberg’s test to distinguish between 1°, 2° and 3° amines.
SECTION-DQUESTIONS CARRYING FIVE MARKS
20. (How would you account for the following? (i) Transition metals exhibit variable oxidation states.
(i) Zr (Z = 40) and Hf (Z = 72) have almost identical radii. (iii) Transition metals and their
compounds act as catalyst. Or
Give reasons : (a) E° value for Mn*”Mn?* couple is much more positive than that for Fe**Fe?" . (b)
Iron has higher enthalpy of atomization than that of copper. (c) Sc** is colourless in aqueous solution
whereas Ti** is coloured .
21. Explain the following reactions:(1) Fittig reaction (ii) Sulphonation of haloarene
(111)Hunsdicker reaction (iv) Nitration of haloarene (v)Wurtz reaction (1X5=5) Or
(1) Difference between Haloalkane and Haloarenes. (3)
(1)) What is Iodoform Test ? (2)
(i1). Give two uses of chloroform.
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