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Carboxylic Acids and Their Derivatives
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3 = C.A containing 1,2 & 3 carboxyl groups are

known as mono, di & tri C.A respectively.

= These may be aliphatic, alicyclic & aromatic.
= These may further subdivided into saturated,
unsaturated & substituted G:A.

= Some representative members are given
below.
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Bimolecular Hydrolysis of an Ester (Aac2)
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Types of Electrodes

TYPES OF ELECTRODES:

1> Metal-metal ion electrode
Zn(s)| Zn2+
2> Gas electrode

Pt|H2(g),HCI

3> Amalgam Pt, Pb(Hg),Pb2+

4> Metal-metal insoluble salt

electrode Ag,AgCl(s),Cl-

5> Oxidation- Reduction electrode
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PARACHOR

APPLICATIONS OF PARACHOR

.. * Atomic parachor : The additive property of a
2 ' molecule is defined as that property, the total
value of which is the sum of the values of its
constituent atoms. Parachor is an example of

- such a property. Thus each atom has a definite
value of parachor and the total parachor value of
a simple molecule is the sum of the parachor
values of constituent atoms. The parachor values
associated with the atoms are called atomic

17 parachors
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Density of benzene at 20°C, (D)
=0.878 g/ml
“ Surface tension of benzene at 20°C, (1)
=29.3 dynes/em
o'—o
Molecular weight of hcnzunc{\ll,l lg)
=78
18 sntal value of parachor. (P
. Experimental value of parachor, (P)
14  =0u0 WA
My 78x(29.3)
s s 2067
D 0.878
Thus the experimental value is in close agreement with the calculated value. Hence Keku
9 A
ructure is confirmed
20 .| Click to add notes
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LIQUID STATE

The molecular forces of a liquid are held by weak
Vander Waal’s forces. There are two types of forces

in all liquids. QI
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Applications of EMF Measurements:

1> Determination of PH of the
solution

2> Determination of degree of
dissociation

3> Determination of lonic product of
water

4> Determination of solubllity and
solubility product

5> The potentiometric titration
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Viscosity




Vis_Ref index v02

SPCIFIC REFRACTION

» Refractive index of a liquid changes with the
wave length of light and also with the
temperature. To eliminate the effect of
temperature, Lorenz and Lorentz showed
purely from theoretical bases that

R=n?1/n+2 *1/d

0:00:05
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Viscosity cont.




REFRACTIVE INDEX

* When a ray of light passes from air into a
denser medium, say a liquid, it is bend or
refracted towards the normal. The ratio of the
sine of angle of incidence and that of sine of
refraction is constant and is characteristic of
the liquid. The constant ratio ‘n’ is called the
refractive index of the liquid and can be
written as
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Application of EMF Measurement




APPLICATION OF EMF
MEASUREMENT

1)DETERMINTION OF P

0:07:36

zoom_0_ph

« P"=0.6996 —0.2422 — Ecen / 0.0591

« Advantages and Limitations of Quinhydrone
electrode

1) Can be setup very easily
2) P" values are very accurate

3) Can not be used in a solution where
quinhydrone react

4) Can not be used in a solution where P" is
more than 8
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Bimolecular Hydrolysis of an Ester




BIMOLECULAR HYDROLYSIS Of
AN ESTER ( &,.2)

zoom_IV sem

SYNTHETIC USES OF ETHYL ACETO
ACETATE

1) In preparation of alkyl acetic acid.

2) In preparation of dicarboxylic acids.

3) In preparation of alkyl ketones.

4) In preparation of a,B unsaturated acids.
5) Michel Addition Reaction.

0:27:20
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Metal ion Electrodes
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Metal-Metal ion electrodes

The electrode reaction may be represented as

M" + ne =M
If the metal rod behaves as negative electrode (i.e
the reaction involves oxidation) the equilibrium
will shift to the left and hence the concentration of
the Metal ions in the solution will increase.

On the other hand, if the metal rod behaves as
positive electrode (i.e the reaction involves
reduction), and the equilibrium will shift to the
right and hence the concentration of the metal
ions will decrease.

Play (Cxrl+Py
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4. Metal - insoluble salt electrodes

A metal electrode is covered by the layer of
an insoluble salt of the metal. The electrolyte
contains the anions of the insoluble salt.

E.g. AQ/AgCl electrode Ag|AgCl(s) | KCl(aq)

o RT 1
++ —
Ag'+Cr=AdCl . _ E oy +——In—

Ag + Cl=AgCl +e F a

red (6) ¢

o/

Electrode potentioal




ELECTRODE POTENTIOAL:

The tendency of an electrode
to lose or gain electrons when it
IS in contact with its own ion in
the solution is called electrode
potential.

NERNST EQUATION:

0:07:00
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2H" + 2e H2
Hydrogen at — >:ﬂ
1 atm Temperature 25°C
pressure
I =——0"=3 bt & ey
=y, = == 9 i aad
i 3 ===
E=mpeedasarmads g ————1——Platinum electrode
e ] coated with
= —— —— — — _— — ==t platinum black
e e

Hydrochloric acid

A standard hydrogen electrode (S.H.E.)

Cauchy’s-Riemann’s equation in the Polar form
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Cauchy’s-Riemann’s equations in the Polar form
If f(z) = u + iv is an analytic function then C-R equatiq

du 1 dv ou ov
51 — T e — — T =Y —
1 the polar form are —= - and — =
Proof: Let x + iy = r(cos8 + isinf)
= x =rcost, y =rsinf
I — =>r2=x*+y% and 0 = tan! (f)
'..7:“'1-' or )
‘ NOWr2=x2+y2:2ra—;=2x
dr x 1 cos
: D— === —— = cost
53 : gx r
o= Similarly -~ = Z=sing
aiTen ‘ % 7 cos 0 in 0
P S R o= t(ln_l(z)=— = 2y _ = _1cozs = LI
54 x dx x2+y? ' r
- e 6 _ _x _ cosb
. ax — x2+y? T 1
e ‘ Since u and v are functuions ofx and y, where x and y are
- - - e . . 0 anava -‘

00127

B.Sc VI Sem _ Complex Analysis-300621

Ex(2)f u=x*—y%, v =—x2iy2  prove that u and v satisfy L3
but u + iv is not an analytic function .
: A
Sol" :
2 3 ou _ ou _ _
=%y = = 2x....(1) 5y 2y ....(2)
L0, P,
Toaxz T Toay?
. g2y = P B
o= 0x? = 0n?
=2—2 =10
= u satisfies Laplace egn
— ov _ _2xy
T xZay? B ax  (x2+y2)z (3)
a_v _ yz_xz
3y — G (4)
&9_ _ 2y(x%-3x2) ﬂ _ 2y(x?-3x2)
Toaxz T (x2+y2)3 7 ay? T (x24y2)3

. V?u = 0= v satisfies Laplace eqn
u av
From ( 1 )and(4)£ i
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Ex : If f(z) is a regular function of z such that f (z) # 0 , then prove thf] »
l 32 a2 3 d ;‘:j
4 (G + 52) log ' @] = 0 P e
d* s
Proof: We know that a—2+— = 4 207

(ﬁ i —) log |f (2)| =4 azaz{log I3 (z)|}

=2 2.7 {lOg |f (Z)I }
az.az{logf @ f (@} "
aj;z{l"gf @f @} FD =f®
=2 az;{log['(z) +log f'(2)}

=2
=2

92 a2 -
(55 + 3) leg [F @) = 0

Ex:If @and ¢ are functions of x and y satisfy Laplace equations. $

.. ! d d 09  0d
u + iv is analytic where u =£——Q and = gt
Sol": Since @and ¢ satisfy Laplace equations
2o, 30 _ o )
ax2 " gyz — Ut
62 52
and F‘F_ =00 (‘_1)
_0 e _®_ o
Let f(z) = u + iv,where u =% & and v _6x+6y
e 0 oy 76, O (3)
dx  o0x\dy ox/ dxdy g
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Ex ( 3 ) Find the analytic function whose imaginary part is 3x?

Sol
A Letv = 3x%y—y?
o W _ 3x2_3y2
=>ax—6xy ,ay—3x 3y
_ (9 2
e n(.0) = (), =3
X _ Q =
‘ ]/)Z(Z'O) _ (ax)(z.o) -
E— : = By Milne’s-Thomson’s method
: f(z) =[[(z,0)+i¥,(z,0)]dz+c
‘ : = [[322 +i(0)|dz = [3z%dz
B = z3+4¢

00055 =

B.Sc VI Sem_Complex Analysis-230621

@ (> MediaPlayer

OR: Letv = 3x?y —y3
g _ 07 _ .2 9.2
= = 6xy Y gy 3x- -3y

By Total differential
_ Ou du
du = = dy + 5 dy
dv dv s
= dx — = dy By C-R Equations
= (3x% —3y*)dx — 6xydy

= Mdx + Ndy
ichi oM _ N _ _
which is an exact eqn i S 6y
~ The soution is
— 2 _ a2
U= [ ot (3%° —3y2 ) dx + [0dy

= u=1x>-3xy? + ¢

00742 = -®

B.Sc VI Sem_Complex Analysis-230621




AHM'’'s

ey U T Py,

Note : If f(z) = u + iv is an analytic function then C-R Equations a
satisfied

Ex (2 ) Show that e is an analytic function and find its derivative . |
Sol™ Let f(z) = e*

= eXtiy
= e*elV
= e*(cosy + isiny)
& X .
= e*cosy + i <siny = vsio
u = e*cosy |, v = e*siny
= g—: = @LORY - - oo (1) Z—Z = 1 A (39
g—;=—exsiny....(2) g—; T Ly e (4)
ou _ dv
s~ From(1)and (4) = oy

du - dv
_ From(2)and (3) 2% =-2

3 f <(z‘)w“ =’ e7 is analyic function




Note : If f(z) =

satisfied
[ = o =
’ dx dy oy d0x
0%u 0%v 0%u 2%v
— = and — = —
0x2 dxady ay? dydx
02u 02u 0%v 0%v
= = P = - =
ax? ay? dxdy  0ydx
a%u u E 2
= St — | i =
it 5 =0 1 Vu=0
- - 2 . 62u azu -
This equation V- =0 i.e =n T = 0 is known as Laplace
equation or €

Potential equation

0:07:07 -
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Construction of Analytic function
Method - | : milne’s-Thomson’s method

We havez = x + iy and z = x — iy so that
z+Z Z—Z
2=y 0y ey

“ f(2) = u(x,y) + iv(x.y)

_u(z+2 z—é)+iv(z+f z—i)
o 2 2 2 2

which is a function of two independet variables z and z
By taking x = z and y = 0sothat z = 7 , we get

f(z) =u(z,0) +iv(z.0) .
We know that '
' ou , 0v
f (Z) = g—x + lg—x
= o l@ By C-R Eqns

Taking 22 =0,(x,y) = 91(z,0)
and g—:=¢2(x,y) = 0,(z,0)
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8. Find L{"}, where nis a+ve integer

Sol": Let f(H)=¢"

By the definitionof L . T we have

Uf @)= [ fo

0

i} = Ie"'t’dt
0

zoom _OM-III LT-02
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8. Find ZL{"}, where nis a+ve integer

Sol": Let f(r) =¢"
By the definitionof L . T we have

L{f()}= | flr)dt

© S |

"} = ]-'e"r'dr
]

Definition:

Let f ( t ) be a real valued function defined for all +ve valuesof t [i.e O
<t < oo ].Then the Laplace Transformof f(t) denoted by L{f(¢)} and is
defined by

L{f(t)} = _fe"'f(t)dt , where s is a real or complex number
Q

Provided that the integral is exist.

Since the integral on R.H.S is a function of s, itisalso denoted by F(s)

or f(s) or f(s)

» LD} =F(s) = [¢"f(at
0
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2. Tofind L{k} , where kis any constant
{ Sol": By the definitionof L .T we have

! LF®) = [ ]

Liky = [ ket =kfe'”dr
U]

0
9 % _ Krem =
=k[5] -
: _x
= =20 =d] = =

~ L{k} = ‘;‘

3. Tofind L{e®**} , where ais any constant
Sol": By the definitionof L . T we have

LF@®) = [ flt)t

°

=~ L{e%} = Ie'”e"dtdt = Ie“""’dt
0 0
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