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KALUZA-KLEIN COSMOLOGICAL MODELS WITH ANISOTROPIC
DARK ENERGY AND SPECIAL FORM OF DECELERATION PARAMETER
V.B.Raut, K.S.Adhav, R.P.Wankhade, S. M.Gawande

Department of Mathematics, Sant Gadge Baba Amravati University,

Amravati (444602) INDIA. e-mail: ati_ksadhav@yahoo.co.in

Abstract: The exact solutions of the Einstein field equations for dark energy in
Kaluza-Klein metric under the assumption on the anisotropy of the fluid are obtained
by applying special form of deceleration parameter in General Relativity. The

geometrical and physical aspect of the model is also studied.

Keywords: Kaluza- Klein space-time, Anisotropic  Fluid, Dark Energy,
Isotropization, Special form of deceleration parameter.

Introduction:

Recent most remarkable observatronal drscoverres have ShOWn that our umverse is
currently acceleratmg [l] and co nﬁrmed later by cross*checks from the cosmic
i‘

microwave background radratron and: large sca]e structure [2 3] strongly suggest that

the Universe is Spaually ﬂat;and dommated by an CXOth component with large

negative pressure, referred to as dark energy [4] “The frst year result of the Wilkinson
Microwave Anisotropy Probe (WMAP) shows that dark energy occupies about 73%

of the energy of our Universe, and dark matter about 23%. The usual baryon matter

which can be described by our known particle theory occupies only about 4% of the
total energy of the Universe.

Today we can examine not only when the cosmic acceleration began and the current

value of the deceleration parameter, but also how the acceleration (the deceleration
parameter) varies with time. After the discovery of the |

ate time acceleration of the
universe, many

authors have used CDP to obtain cosmological models in the context
of dark energy (DE) in general relativity and some other modified theories of

gravitation such as f(R) theory within the framework of spatially isotropic

and
anisotropic Space-

times. However, generalizing CDP ¢ assumption would
construct more precise cosmological models,

Many authors [9], [10] proposed

which can be used in obtaining

allow us to

a linearly varying deccleration parameter (LVDP),

accelerating cosmological solutions. As a special case,
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LVDP also covers the special law of variation for Hubble parameter, which yields
constant deceleration parameter (CDP) models of the universe, presented by Berman
[11, 12] and references therein.

By choosing a particular form of the deceleration parameter g, which gives an early

deceleration and late time acceleration for dust dominated model, [13] shows that this
sign flip in g can be obtained by a simple trigonomctrie potential.

The quintessence model [14] with a minimally coupled scalar field by taking a special
form of decelerating parameter g in such a way that which provides an early

deceleration and late time acceleration for borotropic fluid and Chaplygin gas
dominated models.

Motivated from the studies outlined above we choose a form of g as a function of the
scale factor a so that it has the desited property of a signature flip.

In the present paper, Kaluza-Klein cosmological models with anisotropic dark energy

and special form of deceleration parameter have been studied. To have a g eneral

description of  an anis’otmpic dark energy 'component

, we consider a

phenomenologlcal parameterlzatlon 0 dark e_ ergy in term:s,of its E"qUation of State

(@) and skewness parametcr ((5): ~THQ xact sdlutlons of the Emstem field equations

g

have been obtamed by applymg specml form o deceleratron parameter Some features

of the evolution of the metric and the dynamlcs of:’the amsotroplc DE fluid have been
examined

2. Metric and Field equations:

The Kaluza-Klein type metric is given by .

ds* = di* - a*(dx? + dy? +dz? )~ b dy? 0

where a and b are functions of cosmic time ¢ only.

Here we are dealing only with an anisotropic fluid whose energy-momentum tensor is
in the following form

T = diag|1?, T, 72,72, T
We parametrize it as follows:

Tvu = d’ag[p’_p: i~ PPy — T ] = diag[l,—(l)x ,—a)y ,“Ct)z,(l)w ]p :
where pis the energy density of the fluid; p,, p,,P, and p, are the pressures and

w,,0,,0, andw, are the directional equation of state (EoS) parameters of the fluid.

IJSER © 2015
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Now, parametrizing the deviation from isotropy by

setting @, =@, =0, =w and
then introducing skewness par

ameter§ that is the deviation from @ on y -axis. Here
@ and § are not neeessarily constants and ‘can be functions of the cosmic time ¢,

The parametrized energy-momentum tensor is

TV = diag[l,—(o,—w,—(u —(w+ (5)]p

(2
The Einstein field equations, in natural limits (87G =1 and c=1) are
Gﬂv - R;n. —ERg;w -4, (3)

where g LU =t = (1,0,0,0,0) is the velocity vector; R, is the Ricci tensor; R

is the Ricci scalar, T,. is the energy-momentum tensor.

In a co-moving coordinate s

ystem, Einstein’s field equations (3), for the anisotropic
Kaluza-Klein space-time (1), with equation (2) yield
ab . a
3n_h + 32—2 =p o (4)
2&+§+£+2§—B———w | B (5)
a b az al.) p A, e \ ' S0 sl A e
i al ) : ¢ :
3I=+3 =540 G % (6)
a % : R

where the overhead dot (") denote derivative with respect to the cosmic time ¢ .

3. Isotropization and the solution:

There are three lincarly independent equations (4)-(6) with

five unknowns a,b,p,w
and §.

In order to solve the system completely we impose as pecial form of
deceleration parameter as

R UL (7
R 1+ R*

where R is mean scale factor of the universe »@ (> 0) is constant. This low has been

recently proposed by Singha and Debnath (2009) [14] for FRW metric. From figure
(i) we have seen that qdecreases from +1 to -1 for evolution of the universe,
Recently, Adhav et al. [31] has extended this law for Bi

anchi type-1, 111, V, Vio and
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Kantowski-Sachs cosmological models with dynamical cquation of state (EoS)

parameter.

From (7) after integrating, we obtain the Hubble parameter as

\

H=§'—=m(l+R'a) , (8)

where m is an arbitrary constant of integration.
Here we assume the deceleration parameter as given in (3.1) (7), which can be

R .
integrated twice to give H = R as in equation (3.2) (8) and the average scale factor as

R=(e" -1° 9)
ThHMm&E—giveﬁ—by— -

e (10)

an

R LEA TG o o]

The directional Hubble parameters in the direction of x, y,

zand y respectively for
the Kaluza- Klein metric are

' a b
Hj:Hy:Hg:;,and H, ZE (12)
The mean Hubble parameter is given as
p=R_1V _1f5a b
R 4V 4\ a b (13)

Which on integrating gives

USER © 2015
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I—';",‘{Il
. . a
a bl A (,‘,‘;]
—_—— — _— e— e
a b |4 ' (4
where 4 is positive constant of integration.
Inorder to solve the above equation (14) we use the condition
b a
Z -—— max
a
o= . (15)
P

Using equation (15) in the equation (14), we obtain

a b) A
= S . 2 mm. 16
(a b) 28 s

Using equation (11) in equation (16) and then integrating we get the scale factors as

(17
(18)
Using equations (17) and (18) the directional Hubble parameters are found as
3 —4
Ho=H,=H, =% Lommfgna )3 4 (1 gomer I (19)
' a 4
3 -4

And HV, = % - '—37/18’"“, (emal _1)7 +,n(1 _e—mal) ! . (20)
The mean Hubble parameter # for Kaluza-Klein metric may given by

H = nzmaf ' (2‘)

l-e

WSER ©2015
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where 77,(i = 1,2,3,4) represent the directional Hubble parameters in the directions of

Ny zand yorespectively and is found as

= — a

I (R0
le!( l)

(22)

The expansion scalar ¢ is given by

6=aH =

m (23)
-c i

The shear scalar ¢ is given by

4
ol = %(ZH} —4H2) =%AH’

,. i=1
32 e inas o
= pm2m ")'(l—e ’"“)a . 24)
8
Using equations (19) and (20) in equation (4), we obtain the energy density for the
model as L -
;FT‘ 2 Qf:)-s)na.'l )% i‘—ImA 4-a)t 1 —@
p=0m (1=l ) - ——e i ._é._—e & 25
Using equations (25) :‘i_n’fgﬁﬁatiohigl_’;égagg(gfe‘obt’gii&iz}ﬁt}l}gé(:}&y&i;atiqﬁ parameter. as
. mOM. e—m(4—a)l
d=-— [ . =0 - (26)
6)712 (l _ e-mm)a __e—ZmH-a)l (1 — e—mm) a
Q 8
Using equations (17), (19), (25) and (26) in equation (6), we obtain the deviation-free
parameter as
3wl 3m'(2—a) maA  e-m-en 37 erImtd-an
+ - — &
(l _e—mm) (l _e—mal)z 2 4 s
(1 — M )a 1 -mat \ o
0=- S0 i G
} 2 -mai \ -2 3/12 2 ;8 ' ( )
6m (l —e™" ) _Te_ m{d-a)t (1 — g Mot ) a
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S. Discussion and conclusion:

The spatial volume is finite at 7=0. It expands exponentially as ¢ increases and
becomes infinitely large as 1 — w. The directional Hubble parameters are infinite at

=0 and finite at #=oco. It is observed that this space-time expands anisotropically

2
since the shear scalar ¢? —>T(non-zero) as time r — 0 and become isotropic as

time increases.

The dynamics of energy density (p) for Kaluza-Klein space-time is as shown in
figure (ii). The energy density of the DE compolnent p—>oast—0andas t — o,
the energy density p — 3m® > 0. Here we observe that the model start with big bang
having infinite density and as time increase (for finite time) the energy density p

tends to finite value. Hence after some finite time the models approaches to steady

state. In figure (iii) we plot anisotropy parameter of expansion A against cosmic time

It is observed that in tlys model»antg%?tropy;{mcreases aﬁtlme«rpcgeases and then
‘ Y

decreases to z&ro after some tnﬁe and rémain S 710 after some finite tl}me Hence, the
L

model reaches to 1sotropy aﬁer *some ﬁmtél‘?tlme; Which E‘fi?;ai

Lq “__ .\m

tches;;mh the recent
‘ll
observation asﬁiheiliiuverse 1s§ésotroprc at large scale T}kgn evolutro\n@ of expansion

;n l\\ A

scalar @ for @ =1 is as shown in ﬁgure (|v) It is observed that the expansion is

infinite at /=0 but as cosmic time ¢ increases it decreases and remains constant

throughout the evolution of the universe (8 = 4m). Also at rest when t = 0, the EoS

parameter @ tends to infinity and as time increases, the EoS parameter @ tends to -1

which gives the strong support to the existence of dark energy.

The energy density of the fluid p, the deviation-frec EoS parameter @ and the

deviation parameter § are dynamical. As 1 — oo, the anisotropic fluid isotropizes and

mimics the vacuum energy which is mathematically equivalent to the cosmological

constant (A) i.e. § >0,0 > -l and p = 6m*>0.

Here the anisotropy of the model isotropizes after finite time ¢ which matches with

the observation as the universe is initially (at the time of Big-bang) anisotropic and
soon afler time it isotropizes.
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Fig. (i) The variation of ¢ vs. ( for

a=2

cosmictime f for A=a=m=1.

Fig. (iii) Anisotropy parameter A vs.

104

i )
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[
Fs

Fig. (ii) Energy density p vs. cosmic
timeffor Al=a=m=1.
In this paper we have studied Kaluza-Klein cosmo logical model with anisotropic dark

energy and special form of deceleration parameter. The physical and geometrical

aspects of the model are also studied and analyze in details. Thus, even if we observe

cosmic

time

Fig. (iv) Expansion scalar 6

VS,

l form=a=1.

an isotropic expansion in the present universe we still cannot rule out possibility of

DE with an anisotropic EoS. We can also conclude that an anisotropic DE does not

necessarily distort the symmetry of the space, and consequently even if it turns out

that spherical symmetry of the universe that achieved during inflation h

as not

distorted in the later times of the universe, we can not rule out the possibility of an

anisotropic nature of the DE at least in Kaluza- Klein framework.
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Bianchi Type = 111 Dark Energy Cosmological Model in f{R) Theory of Gravitation

V.B.Raut ' and D.IL.Prachwani. :

. Department of Mathematics, Mungasaji Maharaj Mahavidyalaya DARWHA,
Dist.: Yavatmal (INDIA) ,
Author's Email: drvilasraut@gmail.com ! pdiptee@ymail.com

Abstract
In this paper we have used different f(R) action, coupled to two scalar fields in order to obtain a new

Bianchi type — I cosmological model in f(R) theory of Gravity. We have derived the standard cosmological
quantities and compared them with the respective cosmological quantities in General Relativity.
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1. Introduction

In modemn cosmology, the concept of cosmic microwave background (CMB) is most important. Its
theoretical aspects play an important role. Standard model of cosmology is based on the inflation theory as
well as theoretical aspects of cosmic microwave background. These fundamental concepts are expressed in
several recent text books. The standard model of cosmology is mathematically treated by the Bianchi type -
IIT model. This model is consistent with the early and current state universe. It has been observed that the
universe is homogeneous and isotropic in the large scale structure [7]. We find that some standard
cosmological models are based on general relativity, which are unable to explain; like unisotropy or the
accelerated expansion of the universe. Therefore, the standard model cosmology should be replaced by other
types, based on alternative theories of gravity [9-22]. f(R)theory of gravity [1-6] is one of them. In this
theory the common Einstein-Hilbert action

Sen =-L—]d‘x\/—_g'(R—2A)+jd‘xHLm (L)

162G
is replaced by

1
Sy =r—[d'x g (f(R)-2A)+ [d*x-¢L, (12)
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Where AR) is a function of space-time Ricci scalar curvature R and Ly, is the matter Lagrangian. Now, by
varying the action (1.2) with respect to the space-time metric g

s We get the corresponding field equations
as

T (R)R,, —:I_f(l\‘)g‘”, = V,,V.‘f’(R)i' £ v o f(R)+g,,A=81GT,, (1.3)

where f'(R) = LAGY) , 0=V*V
dR

4+ V, is the covariant derivative, T, is the standard matter energy-

momentum tensor derived from the Lagrangian L,,. These are the fourth order partial differential equations
in the metric tensor 2 nne

2. Bianchi type -III cosmological Model Coupled to Scalar Fields in Standard Cosmology
We introduce the following relation as a substitution for relation (1.2)
1
S=——[d'x/-¢g[Glp)R+ Fly)-2A]+ [d'x-¢L, 2.1
167G
Here ¢ = ¢(R) and v = y(R) the consequent field equations would be

[Gle)+ kG @)+ F (W )IR,, ~ 8,0 [RG{p) + Fy)-20\]
=V, V.[6(p)+ RG(p)+ F'(w)]

+8,, 0[Glp)+ RG(p)+ F (y)) = 87GT, (2.2)

where the prime stands for differentiation with respect to R.

The dynamics of standard cosmology come from the Bianchi type— III model and its geometric
interpretations of space-time, using the line element

ds® =dt* — A’dx* — B’e7*dy’ - C?d7’ (2.3)
in which A, B and C are the functions of the cosmic time ¢ only and ‘a’ is non-zero constant.

According to this model, we have a homogeneous isotropic distribution of matter, forming the
energy-momentum tensor of the perfect fluid.

T,=(p+pU®U+g,p (2.4)

here, p is the energy density and p is the pressure of the cosmic fluid. Also U, is the 4-velocity vector.

and

According to the field equations, we can derive

$7GT, = 8760 = [G(p)+ RG (p)F ()R = 6o [RG(9)+ Fly)-20]
—0,0, [G(§”)+ RG’((”)"‘ F’('//)]
+ 800 {8™3,0,[G(p) + RG'(p)+ F'(y)]- (T8 + TS + T 0, [RG(p) + Fly)- 241}

(2.52)
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R7GT,, = 8a6p = Gl@)+ RG' () + F(y)IR,, - 12 g0 [RG(p)+ Fly)-2A]
-109,(G(p)+ RG @)+ F'(y))
+ 2, 1e%0,0,[G(@)+ RG @)+ F ()= (08 + T3, + T8 P, [RGp)+ Fly)- 24}

(2.5b)
Using equation (2.3) in (2.5), we get

s7Gp=| G+ RGP AT AV \p _LipG+ F -2A]
do dR  dy dR 2

0 10 40 ), 4G dGY , dG _, g_)‘ L dF
R +—¢ |+ —Vy
+(rn+r2:+r33)‘\ d(p?’R"' dﬂo ® dgo¢ Iy v+ dy (2.6a)

s7Gp=|G+RICAL A AV g L g rG 4 F2A]
dp dR  dy dR 2

aG dG ... dG .. 1 dG) dG dGy , dGY , dG .,
+(-24? R+—@R+—R|-ANR| — | ¢ +—¢ |+R| — | ¢ +2] — | ¢+ —
( {[dco)(o ag” dw} H(mp]‘” d:pgp} ch}‘” z{w)q» d(p(p“
dF Y\ dF dF dG . dG Y G ., dF\ , dF _,
-AM|—| + +— G+l + Tl 2— @R+ R|| — | o' +—¢" |+| — | ¥ +—
() Aoty st oo {[12) 25 ) L2

The dot stands for differentiation with respect to cosmic time f. These values will be derived explicitly,
when we consider

R, = [Am_&ﬂ}az .
B C

A B C AB BC CA o
R=2 —+—4+—F—+—+——-—
A B C AB BC CA A
And
I\ = AA
I, = BBe™™

o =CC

3. Dynamical Propertics for Definite Scalar Potentials in Bianchi Type-III
Now let us consider

G(p)=G(R)=R
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|
Fl)s F| — | = — 3.1
(v) (R) =
Using equation (3.1) in equation (2.6), while considering the values in equation (2.7), we obtain
| A B ¢ | -l
87Gp =| 4(a)-— t—4=|-2(a) -=(a)" +A
£ [(") @) ](,\ B c] @) -4
—(AA+ BBe 2 4+ CC"{4(ﬂ)+%(0~’)_3(/f)] (3.2a)
and
] -2 AAB MC 2 2 l -~
872Gp = | 4(@)-—(a AR-222 _20= 4 0t |+ A% 2(a) += (@) +/\}
=400 - ai- A2 )y e
+ A‘{z(ﬁ)+-l—(a)“‘([i’)—4(7)+%(a)“ (67 -3 @ () + (ad+ BB + cc{4(ﬁ)+5(a) ’(ﬁ)}}
(3.2b)
Where,
A B ¢ AB BC CA a
a=|—+—+—+—+—=+ (3.3)
A B C AB BC CA A
5 AV _AA BY BB cY_CC (AB AB_AB* A’B) (BC BC BC BC
A A* B B C c* |AB AB AB® A'B) \BC BC BC® BC
CA CA CA* C?A , A
. == +2a> =
CA CA CA* C?*A A®
(3.4)
and
“ T T 0% 55 %38 ol Bs a s
y=A _ AqA__’ ; ;4+B _2BaB_B’+zBlB+C _2c1c_c1 ,C°C
A A A? A B B* B B ct c? c?
L (48" ﬁ_ABB_AB J[AB,AVB_AB® AAB) (,ABB AB* _AB' A’B
AB AB AB®> A’B AB  AB AB®* A®B AB*  AB® T AB® A'B?
A8, AAB_A'B’  A’B) (BCY BC_BCC B'C) (BC BYC BC' BBC
A’B  A’B A’B* A’B BC BC BC* BC BC BC BC' BC
?_BCC BCZ BC® B’C*) (BC _BBC B'C* | BC
BC? BC® B°C’ B*’C  B*C BC* BC
. c‘” JOA_CAA_CPA) (CA CPA_CA* CCA (,CAA CA* A ¢A
CA CA* C?A) (CA CA CA* C*A CA* CA* “cA’ CA?
CCA C'A _CA (A A
) + 2a —3—3—4
CA TClA TCA A* A

(3.5)
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4. The Model to Determine EoS
According to general relativity, the energy deposit of universe could be derived from

R —LRS! + A =81GT, (D
2

For which the Bianchi-ITT model implies that
e e w.
Ab BC Ch o, ¢
AB BC CA A

Also the same procedure for the fluid pressure p , results in

E_+£+_B£ =p (43)
B C BC .
A C AC
ﬂ+§+i‘ﬁ_£'7=,, 4.5)
A B AB A
And
A_B_, (4.6)
A B
When8nG = 1 andA = 0.
Above equation (4.6) implies
A=B (4.7)
Using above equation the field equations (4.2) to (4.5) implies
A C AC
A C AC P (48
. N2
A (A at _ (4.9)
A\a) " a? '
And
N2 « . 2
L + ZE— 2 =- 4.10
A ac At ? (4.10)
The field equations (4.8) to (4.10) are a system of three non-linear differential equations with four unknowns
ACpp.

Hence in order to solve the system completely we assume physical condition that shear scalar ois

proportional to scalar expansion @, which gives the following relation between metric function as
C=A"

where 1 #1,n.> 1, is an arbitrary constant.

Equating equation (4.8) and equation (4.9), we have

B e . 2 P
A C (A] AC @

4.11)

el = =0
A C AC A’ (4.12)

Using equation (4.11) in equation (4.12), we get

-

AA+(l+n)A =2 —
T @.13)
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Let us consider
i=glA),

A=gg"where " 4
(

With the help of equation (4.14), equation (4.13) reduces to

2 2
. g a
2gg +2n+1)=—=2
8"+ )A (1-n)A
Solving equation (4.15) and on integration, we get
; 2 A(erz)
A(zm-)gz ) a +k,

(1-n)(2n+ 2)
Wherek, is the constant of integration.
Butg=A and g?=A’
Using equation (4.17) inequation (4.16), we get
A" dA

Jiaz A(1n+2)+kl
il -n? )

To get determinate solution, we take k, =0
1

L
| dA=dr
il—n )

=dt

On integration,

Where k, is the constant of integration.
Using equation (4.7) and equation (4.11), we obtain the scale factors A,B and C as

A=k (t+k,)

B=k(t+k,)
And

C=k,(t+k,)
Where,

1
2 |2
k3=[la - } andk, = k,"

-n’
Using equations (4.21) and (4.23) in equation (4.10), we obtain the energy density (p) as
p=klr+k)?
Using equations (4.21) and (4.23) in equation (4.9), we obtain the pressure (p) as
pP= k(-(H'kz )-2
From equation (4.24) and equation (4.25), we can write
pP=r

 March, 2016

(4.14)

4.15)

(4.16)

(@.17)

(4.18)

4.19)

(4.20)

4.21)
(4.22)

(4.23)

(4.24)

4.25)

(4.26)
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Also we know that the EoS could be derived from
» (4.27)
p

Which implics @ =constant

W=

(4.28)

5. Calibrating the energy density and the fluid pressurc using f(R) equations
Using cquation (4.7), cquation (4.21) and cquation (4.23) in equations (3.3), 3.4) and (3.5) we get

a=N,(t+k,)" (5.1)
B=N,t+k,)” (5.2)
y=N,t+k,)" (53)

Where N, N,andN, are constant lerms.
Using equations (3.1), (5.2) and (5.3) in equations (3.2a),(3.2b) while considering 872G =landA=0 we

obtain energy density and fluid pressure in terms off(R) gravity

1

_an(n=1)N, _ nn=1)  2N; 1
£ ((+k,)  ANZ(+k)  (+k) 4N, (e +k,) 5:4)
wa] 4N N '
k2 e+ 1)+ e ) kn(e+ k, ) :_+ S
[1( 2)( ) 4 ( 2) [(r-}—k!)l 2N|3(l+kz)-}
_ 2, 2 , 2 2 7,2 2 2 , 2 ,2
- 4L,(n-t1)+ 4a N,2+l\3(n+2-1)__ T 4 _L3N,7 +k3(t+k3)+2L3N2 +k3N;
(t+k,)  (r+ky) 4N 4Nt (r+k,) 4N, (t+k,) 2N,
- 4"'-‘-N-‘,+ 'ik-‘—Ni ,-——i-‘w-‘ +[k32(r+kz)(l+e—2“‘)+kfn(l+k2)2"_| Sty +k-"N32
(t+k,) 2N, (1+k,) 2N, (r+k,) (+k) 2N
(3.5)
Using equations (5.4) and (5.5), the EoS ((u = EJ could be derived in f{R) Gravity
p
It's like
p_1t
w=;=FT=t (56)
6. Physical behavior of the Model
The Hubble parameter H is defined by
1
H=3 (6.1)
Where V* = ABCe™ and (6.2

The deceleration parameter ¢ is
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=_ﬂ (6.3)

v?

The scalar of expansion

7
g=3" (6.4)
\Y
And the dynamical parameters are the shear ¢ defined by
2 2 z
¢ _ [L’n.o _ gn,n} +[822.o _ g.‘lﬂ] _{831.0 _El‘l} (6.5)
121l g0 &2 8n 8n 8x  &n
For our model, these parameters are
H:M, g= (1=n) (6.6)
3 +k,) (2+n)
_(2+n) 2_2("2—2n+l)

= o’ =
(r+k2)z'“d r+k,)

7. Conclusion:
We have considered Bianchi type —III cosmological model in f(R) theory and determined field equations.

Some physical properties had been studied. Then we derived the EoS and we observed that in general
relativity it remain constant. Having the resultant field equations in the standard cosmological model, we
derived the energy density and the fluid pressure in our model, which were specified for definite
interpretations of the scalar fields. We observed that, if cosmic time t goes on increasing continuously and

after a very long time, energy density o and fluid pressure p will vanished.
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Abstract

!

A series of five membered heterocyclic oxadiazole derivatives synthesized by intramolecular cyclisation of N-tert-butyl-2-
aroyl hydrazine carbothioamides (Ila-g) with lodine-pot.iodide in basic medium were tested for their biological activities
against selected microorganisms, The newly synthesized compounds were investigated for their antimicrobial activities by
Agar diffusion method. For antibacterial study, the bacterial strain used included both gram-pogitive strains like Ecoli and
gram negative strain S.aureus. Antifungal activity was performed against the fungus A. niger. Among the synthesized
compounds (Illa-g), few compounds showed weak antimicrobial activities in comparison with standard drugs.

Keywords: 1,3,4-oxadiazoles, Antimicrobial activities, Gentamycin, Amphotericin,

Introduction

Since the past few decades extensive work had been done on the
synthesis and pharmacological activities of various heterocyclic
compounds specially substituted azole derivatives. Among the
five membered heterocyclic rings, oxadiazole is one of the
important compounds for designing potential bioactive agents.
The oxadiazole derivatives are known to have wide biological
activities such as antimicrobial'™, anticonvulsantS’ﬁ, analgesic
activity7, antitubercular®. The 1,3 4-oxadiazoles is one of the
popular bio-active molecule in pharmaceutical and medicinal
chemistry, Most of the antimicrobial agents are known with
different structures which are generally used in the treatment of
fungal infections, activity of these drugs is based on structure
antimicrobial relationship. Various different methods have been
proposed to synthesize substituted oxadiazoles. The oxidative
cyclization of carbothicamides’® is one of the important
methods for oxadiazole synthesis. In the present study, we have
discussed about evaluation of some 2,5-substituted 1,3,4-
oxadiazoles for antimicrobial studies. The synthesized
compounds were tested against some selected microorganisms
for their antibacterial and antifungal activities.

Materials and Methods

Chemistry: A new series of 2-N-tert-butyl-5-aryl-1,3,4-
oxadiazol-2-amines (IIIa-g) were generated by oxidative
cyclization of different  N-tert-butyl-2-aroylhydrazine
carbothioamide (Ila-g) according to the known procedure. The
structure and purity of the compounds synthesized was
confirmed by C,H,N analysis,: IR, "H NMR spectral methods

and TLC.

" International Science Commiunity Association =~

Biological Activities: A new series of different 2,5--substituted
oxadiazoles were subjected to antimicrobial screening have the
following general formula.

AN——N

R4< >—NH~t-Bu :

e J
Scheme-1 |

2-N-tert-butyl-5-aryl-1,3 4-oxadiazol-2-amines (IIa-g)

Where: R, a= p-NOzCGH.4_, b= -CHZCﬁHs, c= ‘CﬁHj, d=0-
OHC4Hy-, € = O-CICeH,-, f = P-CICgH,-, g = -C;HsN

The microbiological assay was done by comparing the
inhibition  growth of microorganisms with measured

concentrations of test compounds with the known concentration

of a standard drug. The antimicrobial activity of a compound is

generally expressed as its inhibiting effect toward the growth of

the bacterium in nutrient broth or nutrient agar. The present

antimicrobial study used the agar diffusion method'”" to deals

with the study of synthesized compounds for antifungal and

antibacterial activity.

Biological Activity: Using agar diffusion method the
antibacterial activities of the compounds were tested. The
bacterial strain used included both Staphylococcus aurgus and
Escherichia coli.

The medium used for the study of antibacterial activit.y' of newly
synthesized compounds having the following composition.
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Media Used (Nutrient broth): NaCl-10g, Peptone-10 g and
Yeast extract 5g, Agar 20g in 1000 ml of distilled water.
The two bacterial organism were used for testing the
antibacterial activities of the compounds namely Staphylococcus
aureus and E. coli bacteria using concentration 20 mg/mL by
agar diffusion method. The antibiotic Gentamycin was used to
compare the activities of compounds. All the compounds were
diluted in Dimethyl sulfoxide with the concentration of 20
mg/ml. Nutrient broth of above composition was used as a
growth media. The stock solution was serially diluted to give
concentrations of 0.0625, 0.125, 0.25, 0.5, 1.0 and 2.0 mg in
nutrient broth. The incubation periods for all the plates were 24
h at 37°C for and inhibition zones diameter were noted.

The antifungal activity was performed using the similar method.
The fungus used was - Aspergillus niger. The medium used for
the study of antifungal activity of these newly synthesized
compounds having following composition, was of fungistatic
grade. It was found-to be suitable for the growth of fungus,
Aspergillus niger used in the present study.

?zapek—Dox agar medium was made ready with 56.01 g of
ingredients and 1 liter of distilled water. Initially, the inoculum
in broth media of stock cultures was done and grown at 27°C for
48 hrs. ’

Dimethyl sulfoxide was used to dissolve the test compounds and
to give 10 mg/ml of concentration. The agar plates were made
ready with agar and developed the wells. Each plate was
inoculated of plates was done for 48 h old cultures (100 pl 10°
CFU). The different dilution 0.0625, 0.125, 0.25, 0.5, 1.0 and
2.0 mg of samples was done to prepare the well. The antibiotic
was used to fill the control wells, The standard drug
Amphotericin was used, The incubation of plates was done at

Res. J. Chem. Sci.

27°C for 72 h and the observations were made for the diameters -
of inhibition zone.

Results and Discussion

The growth of various bacterial and fungal organisms on test
compounds for testing their antimicrobial activities is
summarized in Table-1. The screening results of the newly
synthesized compounds (IlIa-g) revealed that the compounds
(Illc), (IId) and (IlIg) showed moderate bactericidal activity
while other was totally inactive. Compound (Ille) and (ILLf)
were found to be weakly fungicidal against the organism A.
niger while the other compounds were not active. !

Conclusion

In conclusion, in present we investigated the antimicrobial
activities of some newly synthesized oxadiazole derivatives says
2-N-tert-butyl-5-aryl-1,3,4-oxadiazol-2-amine ~ (Illa-g). The
bacterial strain S. aureus and E. coli were used to test the
antimicrobial activities of the compounds. For comparison .
Gentamycin was used. The antifungal activity was performed
against Aspergillus niger. Amphotericin used as standard.
Compounds were least active against tested microorganism.
However, it was found that the tested compounds are much less
reactive when compared with the standard drugs used.
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Antimicrobial activity of Z-N-tert-gt?tbiz-131ino-5~ar 1-1,3,4-oxadiazole(I1la-g) l
Organism Cone. - IIla 1L Il 111d 1IIe 11t Illg
E. Coli 1.0 mg 0 0 6 7. 4 4 5
2.0 mg 3 5 12 13 7 6 8
MIC mg 2 2 0.5 0.5 1 1 0.5
S.aureus 1.0 mg 2 2 7 10 0 0 0
2.0 mg 7 6 12 13 2 2 0
MIC mg 1 1 0.5 0.5 2 2 NF
A. niger 1.0 mg 5 0 0 3 9 7 0
2.0 mg 9 6 3 6 13 12 2
MIC mg 1 1 2 1 0.5 0.5 2
Note: NE- MIC not found among the concentrations screened.
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Research Article
Synthesis and De-Tert-Butylation of
2-Arylimino-5-Tert-Butylimino-1,3,4-Thiadiazolidines
NA. Rashidi

Department of Chemistry, Mungasaji Maharaj College,
Darwha, Dist:Yavatmal, Maharashtra, India.

ABSTRACT ‘

New 2-arylimino-5-tert-butylimino-1,3,4-thiadiazolidines (IV) were synthesized by cyclization of N-
tert-butyl-N’-arylhydrazine-1,2-dicarbothioamides (ITI). The key intermediate
compounds (III) were obtained by the drop wise addition of hydrazine hydrate to aryl
isothiocyanate (I) followed by condensation with tert-butyl isothiocyanate in 1:1 ratio
in chloroform medium. All the synthesized compounds (IV) were successfully de-tert-butylated
into respective 2-arylimino-5-imino-1,3,4-thiadiazolidines (V). All new compounds were characterized

by lH-NMR, IR spectroscopy and elemental analysis.

Keywords: 1,2-dicarbothioamides, cyclization reaction, 1,3,4-thiadiazolidine, de-tert-butylation.

INTRODUCTION

1,3,4-thiadiazoles and derivatives have been
widely studied for analytical and industrial
interest'™®.  Different approaches have been
reported for the preparation of 1,3,4-
thiadiazoles and it's derivative. The acid
catalyzed ., cyclisation of hydrazine
carbothioamide is an excellent strategy for the
synthesis of 1,3,4-thiadiazoles®”. Here we
reported the synthesis of some new
substituted 1,3,4-thiadiazolidines (IV) through
the intramolecular cyclisation of N-tert-butyl-
N’-arylhydrazine-1,2-dicarbothioamides

using  lodine-pot.iodine in  basic
medium.
EXPERIMENTAL

All melting points were uncorrected. IR spectra
were measured using KBr disc plate technique
on a Bruker FT-IR spectrophotometer. "HNMR
spectra (DMSO-ds and CDCIlz) were carried
out on a Bruker Advance 400 MHz
spectrometer using TMS as internal reference
(chemical shifts in &, ppm).

The reagent required for the synthesis
of 1,3,4-thiadiazolidines are aryl
isothiocyanates®, t-butyl isothioc1yanate9
and N-aryl thiosemicarbazide'” "™ were
prepared by already known procedure.
The  N-tert-butyl-N’-arylhydrazine-1,2-
dicarbothioamides (llla-f) were prepared
by the reaction of N-aryl thiosemicarbazide

and t-butyl isothiocyanate in chloroform . !
medium as below

Preparation of N-tert-butyl-N’-(p-tolyl)
hydrazine-1,2-dicarbothioamide (ll1a)
The p-tolyl thiosemicarbazide (lla) (0.01 mole)
was refluxed with tert-butyl isothiocyanate
(0.01 mole) in chloroform medium for 1.5 h.
After completion of reaction, the solvent was
distilled off. The solid product obtained was
crystallized from ethanol, m.p 116°C. The
compound was insoluble in water but
soluble in organic solvents and was
found to be desulphurizable when
boiled with alkaline lead acetate
solution indicating the presence of
>C=S group. :

(la): IR spectra'®"

(KBr) cm-1: 3272,3219 (N-H), 2955-2849 (C-
H), 1310 (C-N), 1178 (C=S); 1H-NMR
(DMSOd®) ppm: 1.3 (9H, s, t-Bu), 2.2 (3H, s,
Ar-CH3), 3.3 (1H, s, t-Bu-NH), 4.5 (1H, s,
Ph-NH), 7.0-7.6 (4H, m, Ar-H), 8.7(1H, s, N-
H) 9.4 (1H, s, N-H).

On the basis of chemical
properties and spectral data, the
compound (llla) has been assigned the
structure as  N-tert-butyl-N’-(p-tolyl)
hydrazine-1,2-dicarbothioamide.

The other 1,2-dicarbothioamide(llib-f)
were prepared by extending the'above
reaction to different thiosemicarbazide (llb-
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f), and . the related products were
isolated in good yield. (Table -1).

Preparation of  2-(p-tolylimino)-5-tert-
butylimino-1,3,4-thiadiazolidine (IVa)

Paste of N-tert-butyl-N’-(p-tolyl)
hydrazine-1,2-dicarbothioamide (llla) (2
gm) was prepared in ethanol. It was
basified with 6N NaOH (0.5 ml).To this
mixture a solution of iodine containing 1%
potassium iodide was added drop wise under
cooled condition (5-7 °C) till the colour of
iodine persisted. The reaction mixture was
kept overnight at room temperature. The solid
mass separated was washed thoroughly with
water, dried and crystallized from ethanol to
yield 75% of 2-(p-tolylimino)-5-tert-butylimino-
1,3,4-thiadiazolidine (IVa), m.p 102 °C.

(IVa) : IR spectra'**

(KBr) cm-1: 3393 (N-H), 1514(C=N), 1301 (C-
N), 811 (C-S) (Plate 6.1);

1H-NMR (DMSOd®) ppm: 1.3 (9H, s, t-Bu), 2.2
(3H, s, Ar-CH3), 6.4 (1H, s, N-H), 7.01-7.06
(2H, d, Ar-H) 7.0-7.6 (2H, d, Ar-H), 7.9 (1H, d,
N-H). (Plate 6.2);

On extending the above reaction to other (lllb-
f), related products (IVb-f) were isolated in
good yield. (Table -1)

Preparation of 2-(p-tolylimino)-5-imino-
1,3,4-thiadiazolidine (Va)

The 2-p-tolylimino-5-t-butylimino-1,3,4-
thiadiazolidine (IvVa) ( 0.01 mole) was boiled
with 30% sulphuric acid (10 ml) under reflux
for 3 hr. The solid gradually went into solution
and a clear solution was obtained. After
completion of reaction, the reaction mixture
was cooled and poured in ice crushed water.
The product (Va) separated was collected,
dried and crystallized from ethanol to yield
70%, m.p.121°C.

1H-NMR (DMSOd®) ppm

2.2 (3H, s, Ar-CH3), 7.01-7.06 (2H, dd, N-H),
7.28-7.30 (2H, d, Ar-H), 7.41-7.42 (2H, d, Ar-
H), 8.6(1H, s, N-H). (Plate 6.3),

The absence of signal at 1.3 dppm due
to proton of t-Butyl group proved that
compound (IVa) has been successfully
de-t-butylated'® into compound (Va).
Thus, from spectral data compound (Va)
has been assigned the structure of 2-p-
tolylimino-5-imino-1,3,4-thiadiazolidine . On
extending the above reaction to other (IVb-f),

related products (Vb-f) were isolated in good
yield. (Table -1)

RESULTS AND DISCUSSION

The synthetic route is outlined in fig:1. The
reagent aryl isothiocyanate(la-f), t-butyl
isothiocyanate and N-aryl
thiosemicarbazide (lla-f) were prepared ;
as described in literature. The N-tert-
butyl-N’-arylhydrazine-1,2-
dicarbothioamides (llla-f) was prepared by
the reaction of N-aryl thiosemicarbazide
and t-butyl isothiocyanate in chloroform
medium. The structure of the compound (llla-f
) were established on the basis IR and NMR-
spectral data.

To the paste of N-tert-butyl-N’-(p-Tolyl)
hydrazine-1,2-dicarbothioamide (llla) (2
gm) in ethanol, 6N NaOH (0.5 ml) and
iodine solution in ethanol containing 1%
potassium iodide was added drop by
drop with constant stirring. The addition
was continued till violet colour of iodine
persisted. The mixtures were left over
night at room temperature. The
separated solids were crystallized from
ethanol to yield 75% of compound (l1Va),
m.p 102°.

On elemental and IR and H'-NMR
spectral data product (IVa) was found to
be 2-(p-tolylimino)-5-tert-butylimino-1,3,4-
thiadiazolidine. The other compounds
(IVb-f) were prepared by extending the
above reaction to other, N-tert-butyl-N’-
arylhydrazine-1,2-dicarbothioamides
(Illb-f) and the related products were
isolated in good yield. (Table-1).

The 2-p-Tolylimino-5-t-butylimino-1,3,4-
thiadiazolidine (IVa) ( 0.01 mole) was boiled
with 30% sulphuric acid (10 ml) under reflux
for 3 hr. The solid gradually went into solution
and a clear solution was obtained. After
completion of reaction, the reaction mixture
was cooled and poured in ice crushed water.
The product (Va) separated was collected,
dried and crystallized from ethanol, yield
70%, m.p.121°C. The absence of signal
at 1.3 dppm due to proton of t-Butyl
group proved that compound (IVa) has
been successfully de-t-butylated' into
compound (Va). Thus, on the basis of
spectral data IR and 1H NMR, the compound
(Va) has been assigned the structure as 2-p-
tolylimino-5-imino-1,3,4-thiadiazolidine.  The
other compounds (Vb-f) were prepared by
following the similar method (Table 1).
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Where (LILILIVV)= R
a = p-tolyl, b = o-tolyl, c = m-tolyi

30% sto

—_—

NH- N
2-arylimino-5-imino-
1,3.4-thiadiazolidine (Va-f)

d = phenyl, e = o-chlorophenyl, f= p-chloropheny

Fig: 1

CONCLUSION

In conclusion, in present work some new 2-
arylimino-5-imino-1,3,4-thiadiazolidine
derivatives were prepared. The structures of
all the synthesized compounds were
confirmed on the basis of IR, 1H NMR, and
mass spectral data. All the synthesized
compounds are expected to show good
biological activities.
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Table 1: Physicochemical Properties Data

Compound Molecular Formula % Yield M.P °C
llla C13H20N4S, 80 116
llib C12H15N4S; 78 140

“Mic C13H20N4Sz 72 123
lid C13H20N4S:2 75 125
llle C12H17N4S,Cl 69 115
Iif C12H1sN4S,Cl 70 128
IVa C13H1sN4S 75 102
IVb C1aH1sN4S 62 116
Ve C13H18N4S 66 160
Ivd Ci2H1sN4S 71 142
Ve C12H15N4SC| 69 108
IVf C12H45N4SCI 72 153
Va CoH10N4S 70 121
Vb CoH10N4S 52 110
Ve CoH10N4S 56 130
vd CgHsN4S 60 138
Ve CsH7N4SCI 65 114
V§ CsH7N4SCI 62 161
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Synthesis of 2-Arylimino-5-Tert-Butylimino -1,3,4-Thiadiazolidines

NA. Rashidi

Department of Chemistry, Mungasaji Maharaj College, Darwha, Dist:Yavatmal, Maharashtra, India.

ABSTRACT

In the present study, we have synthesized some new 2-arylimino-5-t-butylimino-1,3 4-thiadiazolidines (IVa-f). The
compounds (IVa-f) were prepared by the cyclo condensation of N-aryl thiosemicarbazide (Ila-f) and text-butyl
isocyanodichloride in chloroform medium. All the newly syothesized compounds were subjected to physical
characterization and spectral analysis by IR and NMR & Mass for structure elucidation.

. . . . - . - 4
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INTRODUCTION

The five member heterocyclic compounds with
three hetero atoms at symmetrical position
have been extensively studied. 1,3,4-
thiadiazole is one such compound and
literature is enriched with it's various
derivatives. exhibiting antifungal activities'”.
The different methods have been proposed for
the synthesis of 1,3 4-thiadiazole and it's
derivatives”®. Herein synthesis of various
substituted 1,3,4-thiadiazolidine by cyclo
condensation reaction of N-aryl
thiosemicarbazide and T-butyl
isocyanodichloride have been proposed. The
structures of synthesized compounds were
established on the basis of IR and H'-NMR
spectra.

M ATERIAL AND METHOD

Melting points were determined in open
capillaries in a liquid paraffin bath and are
uncorrected. The purity of compounds was
checked by TLC. IR spectra were recorded
using KBr disc plate technique on a Bruker FT-
IR  spectrophotometer. 'HNMR  spectra
(DMSO-ds and CDCls) were carried out on a
Bruker Advance 400 MHz spectrometer using
TMS as internal reference (chemical shifts in
6, ppm). . . i

The reagents aryl isothiocyanate ™, T-butyl
isocyanodichloride11 were prepared by
following previously reported methods.

N-aryl thiosemicarbazide(lia-f)'*" required for
the synthesis of 2-arylimino-5-t-butylimino-
1,3 4-thiadiazolidines (IV) were prepared as
below.

Preparation —_— of N-p-tolyl
thiosemicarbazide ™ (lia)

The p-tolyl isothiocyanate (la) (0.01 mol) was
dissolved in 20 ml chloroform and hydrazine
hydrate (99%) (0.01 mol) was added drop wise
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to the reaction mixture with stirring. The
reaction was found to be exothermic. The
resulting mixture was allowed to cool. The
white solid separated within 10 minutes, was
filtered, washed with water and dried. The
product ( lla ) was recrystallized from ethanol,
yield 76% ,m p 158 °C.

(lla) : IR spectral4: (KBr) em-1. 3296 (NH),
1619 (C=N), 1275 (C-N), 1178(C=S); 1H-
NMR (DMSOd6) ppm: 2.2(3H, s, Ar-CH3), 4.2
(2H, bs, N-H) 7.2-7.06 (2H, d, Ar-H), 7.03-7.37
(2H, d, Ar-H), 8.6(1H, s, N-H) .

The other N-Aryl thiosemicarbazide (llb-
f) were prepared by extending the
above reaction to different aryl
isothiocyanates (la-f).

Preparation of 2-p-tolylimino-5-t-
butylimino-1,3,4-thiadiazolidine (1Va)

N-p-tolyl thiosemicarbazide (lla) (0.01 mole)
was refluxed with tert-buty!
isocyanodichloride (0.01 mole) in
chloroform medium over water bath for
3.0 hr. The evolution of hydrogen
chloride gas was clearly noticed. On
cooling the reaction mixture and
distilling off chloroform afforded a sticky
mass, which on washing repeatedly with
petroleum ether (60-80°C) gave a
granular solid, crystallised  from
ethanol. It was acidic to litmus and on
determination of equivalent weight, it
was found to be a monohydrochloride
(Illa), yield 78%, m.p. 72-74°C. It, on
basification with dilute ammonium
hydroxide solution afforded a free base,
(IvVa). It was crystallised from ethanol,
m.p. 102°C.The compound  was
insoluble in water but soluble in organic
solvents and found to be non-
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desulphurizable when boiled
alkaline lead acetate solution.
motecular formula was found to be
C13H13N4S.

(Iva) : IR spectra14: (KBr) cm-1: 3392 (NH),
3228(NH), 3180-3112(Ar-H), 3026-2980 (C-H,
t-Bu), 2918,2856(C-H),1487 (C=N), 1313 (C-
N). 810 (C-8); 1H-NMR (DMSOd8) ppm: 1.2-
14 (9H, m, t-Bu), 2.1(3H, s, CH3) 6.92-7.2
(4H, m, Ar-H), 7.3 (1H, d, NH), 7.4(1H, d, NH)
(IVe) IR: (KBr) cm-1 3391(N- H) 3195-3138(Ar-
H), 2968-2795 C-H),1613 (C=N), 1167 (C-N),
774(C-S); 1H-NMR (DMSOd8) ppm: 1.2-1.6
(S8H, m, t-Bu), 2.1(3H, s, CH3) 6.92-7.2 (4H, m,
Ar-H), 7.4 (1H, d, NH), 8.4(1H, d, NH).

On the basis of chemical properties and
spectral data, the compound (IVa) has
been assigned the structure, 2-p-
tolylimino-5-t-butylimino-1,3,4-thiadiazolidine
(IVa). On extending the above reaction
to other N-Aryl thiosemicarbazide (lIb-
f}, the related products were isolated in
good yield. (Table-1)

with

RESULT AND DISCUSSION

The synthetic route is outlined in FJgI; 1
Six substituted aryl |soth|ocyanate (la-f) and
T-butyl lsocyanodzchlonde were prepared as
reported earlier. N-aryl thiosemicarbazides'
(lia-f) was prepared as under.

The N-p-tolyl thiosemicarbazide (lla) was
prepared by the treatment of p-tolyl
isothiocyanate(la) with hydrazine hydrate in
chloroform medium. The reaction was found to
be exothermic. The resulting mixture was
allowed to cool. The white solid separated
within 10 minutes, was filtered, washed with

water and dried. The product {lla ) was
Egcrystaliized from ethanol, yield 76% ,m.p 158
The condensation
thiosemicarbazide (lla) (0.01
tert-butyl isocyanodichloride
mole) in chloroform medium was carried
out for 3.0 hr. The evolution of
hydrogen chloride gas was clearly
noticed. On cooling and distilling off
chloroferm a sticky mass obtained,
which was repeatedly washed with
petroleum ether (60-80°C) gave a
granular solid and crystallized from
ethanol. It was acidic and found to be a
monohydrochloride (llla) on titrimetric
analysis, yield 78%, m.p. 72-74°C. It
on basification with diiute ammonium
hydroxide solution afforded a free base,
(IVa). It was crystallised from ethanol,
m.p. 102°C.The compound was
insoluble in water but soluble in organic

of N-p-toly!

mole) with

solvents and found to be non-
desulphurizable when boiled with
alkaline lead acetate solution. The

infrared spectra of compounds {lla) showed a
characteristic strong absorptionat 1178 cm™
attributable to the C=8 of the thiourea residue.
The cyclo condensation of (lla) afforded
substituted 1,3 4-thiadiazole(lVa). In the IR
spectra of substituted 1,3,4-thiadiazole the
absence of signals in the region 1400-1000

estabhshed the lack of a C=S group. Also
the H'-NMR spectra of the compound (IVa)
supported the structure of the substituted
1,3,4-thiadiazole.

Nzl CHCl NHT |
J\ + MR /L N—t-Bu
R\N/ SH ci Reflux, 3 hr R\N/ sH Cl
-HCI .
(lla-f) l
H
NHN HCI
J\ >\ NH ,OH __ tBu.
R N /]\
/ R\N/ g N
(IVa-f) (a-f)
Where R - (1, II, Ill, IV, V, VI)

a= p- tolyl, b=phenyl, ¢ = o-tolyl, d=m-tolyl,
e= o-chloro phenyl, f=p-chloro phenyl

Fig-1
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Table 1: Physicochemical Properties Data

Compound | Molecular Formula | % Yield | MP "G |
lla CeH1iNaS 76 158
b C;HgNaS a1 130
lic CanNaS 79 140
lid CgHyiNsS 75 105
lle C7HsN3SCI 71 120
I1f C7HaN1SCI 68 165
Va CiaH sNsS 78 102
Vb C1aH:aNsS 80 144
Ve CiaHigN.S 75 115
Ivd Cia2H1gN4S 67 164 i
Ve C12H15N4SC] 65 110 l
[\ CizH15N4sSCH 81 156 i

CONCLUSION
2-arylimino-5-t-butylimino-1,3.4-
thiadiazolidines (IVa-f) were successfully

Some 1,3, 4- oxadiazoles, thiadiazoles,
triazoles, and related compounds
posssing benzofuran moiety., Ind J

prepared by the cyclo condensation of N-aryl
thiosemicarbazide  (lla-f) and tert-butyl
Isocyanodichloride in chloroform medium. The
structures of the synthesized compounds were
established on the basis of chemical
properties and IR and NMR spectral data.
These compounds are expected to show
antimicrobial properties,
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EFFECT OF ISOTONIC AND ISOMETRIC TRAINING ON
THE PERFORMANCE OF COLLEGE GOING GIRLS
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Mungsaji Maharaj Mahavidyalaya.
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ABS  RACT

Many people participate in sports and games for fun, happiness, pleasure for health and
fitness. Increased participation in sports has resulted in competition which has become an
important element of modern life. Competition provides the means by which one can show
one’s worth by competing successfully. For top level performance, it is very important to
spot, select and nurture a budding sportsman as it is recognized by all that athletes must
possess some inherent qualities, which can be developed by means of systematized and
scientific training.

INTRODUCTION

Now day’s sports become a part and parcel of life. Millions of fans follow different sports
events all over the world with an enthusiasm boarding in devotion. Many people participate
in sports and game of happiness, pleasure, competition which has become an important
element in modern life.

Isotonic Exercise

Many athletes who work out regularly are not familiar with the technical term, but most of
them are familiar with the actual practice of isotonic and isometric exercise. Isotonic and
isometric exercise is when the muscle carries a static weight limit over a specific rang of
motion. In common terms, this means moving a free weight of fixed weight as part of
common weight training. A bicep curl is a classic example of isotonic exercise, where the
muscle has to work against a set resistance through the entire curl, which is the range of
motion.

Isotonic exercise is very useful, not only in helping participants bulk up, but in providing
specific muscle responses that will be useful in range of athletic and recreational activities.
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One of the main benefits of isotonic exercise is that it doesn’t require extensive equipment.
Benefits of isotonic exercise are that it doesn’t require extensive equipment. Portable items
like dumbbells, kettle bells, medicine balls and other similar tools are all ways to fit isotonic
exercise into any space of environment. More of the benefits and isometric exercise are
related to the use of resistance. The weight of the above fitness tools provides resistance that
the body has to work against. This helps strengthen muscles in several ways.

Isometric Exercise

Isometric exercise involves no joint movement, shortening or lengthening of a muscle. Some
examples of isometric exercise include pushing or pulling against an immoveable object,
working one muscle against another muscle, and holding yourself in a static pose for as long
as you can. This form of exercise will increase your muscles strength and endurance but only
in the pose that is being held. Isometric exercise are contractions of a particular muscle or
group of muscles. During isometric exercises, the muscle doesn’t noticeably change length
and the affected joint doesn’t move. Isometric exercises don’t effectively build strength but
can help maintain muscle strength most often in rehabilitative setting. Because isometric
exercises are done in one position without movement, they’ll improve strength in only one
particular position. You’d have to do various isometric exercises through your limb’s whole
range of motion to improve muscle strength across the range. In addition, since isometric
exercises are done in a static position, they won’t help improve speed or athletic performance.

Purpose of the Study

The main purpose of present this paper is to determine the effect of Isotonic and Isometric
Training on the performance of college going girls.

Objectives
The main objectives of present this paper is to
I Find out the effect of Isotonic Training on the cardio-vascular endurance
performance of college girls.
ii. Find out the effect of Isometric Training on the cardio-vascular endurance
performance of college girls.
Methodology

Selection of Test and Criterion Measure

1. 12 Minute run/walk test
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Administration of tests

Cardio-Vascular Efficiency : (Coopers 12 minute and walk)
Purpose — To Measure the cardio-vascular endurance.
Equipment — Stopwatch or clock with sweep second hand.
Producer

The subjects stood behind the starting line of the running space on 400 mts. Track. The
running space was divided in sixteen equal parts to facilitate measuring the distance run by
the subjects. The subjects were divided into two groups and each one is having one partner
from another group. The subjects were made to run in their respective groups and the partner
of each student from other group recorded the distance covered by their partners in 12 minute
run/walk. They were given standing start and the race started on the sound on the clapper.
The subjects ran/walked to their best, for 12 minutes on the said track and at the end of 12"
minute a long whistle was blown which would the indication to stop where ever they were
then. The distances were measured accordingly in mts. The same procedures were adopted
for the next group subjects too.

Collection of Data

For data collection two test was conducted as given below, administration of the test 1) Pre-
test: A Ore-test was conducted for knowing the equal distribution of both the group ie. Two
Experimental groups and control group. 2) Post-test: After six weeks training programmed
final test was conducted for the final result collected pre-test and post test data was further
put for analysis.

Analysis and Interpretation

The researcher conducted and research paper on effect of Isotonic and Isometric exercises on
cardio-vascular endurance performance of college girls. For the purpose of this study the
researcher collected data on 60 college girls of Yavatmal city.

Analysis of Data

To determine the significant difference in the means of Cardio-Vascular endurance of college
girls between the three groups as well as between the pre-test and post test means of two
experimental and control group t-test was employed.
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Level of Significance

To find out the significance difference, level of significance was set at 0.05 level of
confidence.

Findings of the statistical analysis have been shown in the following tables.

Summary of Mean, Standard Deviation and t-ratio for the Data on 12 min Run/ Walk
Test Between the Means of Pre and Post-tests of Control Group

VOL 2, ISSUE ]

Test Mean Standard Mean Standard t-ratio
Deviation Difference Error

Pre-test 1465.750 70.174 10.500 22.080 0.476@

Post-test 1476.250 69.469

@ Not significant at 0.05 level Tabulated t0.05(19)= 2.093
The above Table 1 show that, 12 min run/walk test mean difference between the pre-test and
post test of control group is not significant, because the calculated t-value of 0.476 is less
than the tabulated t-value of 2.093 at 0.05 level of confidence of 19 degree of freedom.

Summary of Mean, Standard Deviation and t-ratio for the Data on 12 Min Run/Walk
Test Between the Means of Pre and Post-tests of Isotonic Group

Test Mean Standard Mean Standard t-ratio
Deviation Difference Error

Pre-test 1466.00 71.393 74.00 22.579 3.277*

Post-test 1540.00 70.859

* Significant at 0.05 level Tabulated t0.05(19)= 2.093

The above Table 2 show that, 12 min run/walk test mean difference between the pre-test and
post test of Isotonic group is significant, because the calculated t-value of 3.277 is greater
than the tabulated t-value of 2.093 at 0.05 level of confidence of 19 degree of freedom.

Summary of Mean, Standard Deviation and t-ratio for the Data on 12 Min Run/Walk
Test Between the Means of Pre and Post-tests of Isometric Group

Test Mean Standard Mean Standard t-ratio
Deviation Difference Error

Pre-test 1465.00 76.466 79.500 25.162 3.159*

Post-test 1545.00 82.558

* Significant at 0.05 level Tabulated t0.05(19)= 2.093
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The above Table 3 show that, 12 min run/walk test mean difference between the pre-test and
post test of Isometric group is significant, because the calculated t-value of 3.159 is greater
than the tabulated t-value of 2.093 at 0.05 level of confidence of 19 degree of freedom.

Summary of Mean, Standard Deviation and t-ratio for the Data on 12 Min Run/Walk
Test Performance Between the Means of Post-tests of Isotonic and Control Groups

Test Mean Standard Mean Standard t-ratio
Deviation Difference Error

Isotonic 1540.00 70.859 63.750 22.189 2.873*

Control 1476.250 69.469

* Significant at 0.05 level Tabulated t0.05(38)= 2.024

The above Table 4 show that, 12 min run/walk test mean difference between the post test of
Isotonic and Control group is significant, because the calculated t-value of 2.873 is greater
than the tabulated t-value of 2.024 at 0.05 level of confidence of 38 degree of freedom.

Summary of Mean, Standard Deviation and t-ratio for the Data on 12 Min Run/Walk
Test Between the Means of Post-tests of Isometric and Control Groups

Test Mean Standard Mean Standard t-ratio
Deviation Difference Error

Isotonic 1540.00 82.558 68.750 24.127 2.850*

Control 1476.250 69.469

* Significant at 0.05 level Tabulated t0.05(38)= 2.024

The above Table 5 show that, 12 min run/walk test mean difference between the post test of
Isometric and Control group is significant, because the calculated t-value of 2.850 is greater
than the tabulated t-value of 2.024 at 0.05 level of confidence of 38 degree of freedom.

Summary of Mean, Standard Deviation and t-ratio for the Data on 12 Min Run/Walk
Test Between the Means of Post-tests of Isometric and Isometric Groups

Test Mean Standard Mean Standard t-ratio
Deviation Difference Error

Isotonic 1540.00 70.859 5.00 24.328 0.206@

Isometric 1545.00 82.558

@ Not Significant at 0.05 level
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The above Table 6 show that, 12 min run/walk test mean difference between the post test of
Isometric and Isometric groups is not significant, because the calculated t-value of 0.206 is
less than the tabulated t-value of 2.024 at 0.05 level of confidence of 38 degree of freedom.

Discussion on Findings

e Insignificant difference in pre test and post test of control group in12 min Run/Walk
Test (t= 0.476) is less than the tabulated t-value of 2.093 at 0.05 level of confidence of
19 degree of freedom and in Isotonic and Isometric groups (t = 0.206) is less than the
tabulated t-value of 2.024 at 0.05 level of confidence of 38 degree of freedom.

e Significant difference in pre test and post test of Isotonic group in 12 min Run / Walk
test (t = 3.277), is greater than the tabulated t-value of 2.093 at 0.05 level of
confidence of 19 degree of freedom.

e Also significant difference in post test of Isotonic — Control Groups (t = 2.873)and
Isometric- Control groups (t = 2.850)in 12 min Run / walk test, are greater than the
tabulated t-value of 2.024 at 0.05 level of confidence of 38 degree of freedom.

Justification of Hypothesis

Research hypothesized that; there would be significant effect of isotonic and isometric
training on the cardio-vascular endurance performance o college girls.

From the above finding there was significant difference found in pre-test and post-test in
Isotonic and Isometric groups also in post test of Isotonic-Control and Isometric-Control
groups in 12 min run /walk test, hence researcher hypothesis was accepted.

Conclusion

In the conclusion the effect of Isotonic and Isometric exercise on college girls on the cardio-
vascular endurance following conclusion was drawn.

e Insignificant difference in pre-test and post-test of control group and Isotonic-
Isometric groups in 12 min Run/walk Test.

¢ Significant difference observed in pre test and post test of Isotonic group in 12 min
Run/Walk test.

e Also significant difference found in pre test and post test of Isometric group in 12
min Run/walk test.

e Also significant difference in post test of Isotoni9c- Control groups and Isometric-
Control groups in 12 min Run/walk test.

e Because of Isotonic and Isometric training cardio-vascular endurance of the college
girls increases hence showed the significant.
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Introduction
This section of the OGIS considers the potential social impacts of hosting the Olympics, It
€xamines the impacts on three accounts:

* people, skills and employment;

* the sporting and cultural legacy: this account includes the so-called ‘feel good factor’ although
arguably this Impact is also relevant to other accounts; and

* public health which includes socio-economic, physical, mental and well-being health.

People, skills and employment

Baseline position

In considering the pbtential impacts of the Q]
employment, especially the local level im

more generally, it is important to have r
doing this is by examining the results

ympics in terms of people, skills and
pacts within the Lower [ea Valley and North East London
egard to the baseline conditions in the area, One way of

of the ODPM’s Index of Multiple Deprivation (IMD)
employment deprivation, health deprivation and disability, education, skills and training deprivation,

barriers to housing and services, living environment deprivation and crime. Two supplementary
indices consider income deprivation affecting children ang income deprivation affecting older people.

Employment

Staging the Olympic Games in the Lower Les Valley will stimulate a vita] economic
regeneration programme in London’s poorest and most disadvantaged area. The Olympic Park will
provide local people with significant improvements in job OPportunities, education and skills and
training.

The University of Nottingham’s ana]
n has estimated the potential impact o empl
Table 10 summarises the key results4, The number
created or supported by the anticipated increases ip
2016 ranges from 38,000 ftes in London and

results, it is important to recognise that they

ysis of the economje impact of hosting the Olympics in
Oyment in the UK, London and East London.
of full tire equivalen (‘fte) jobs likely to b¢

€Xpenditure anq investment between 2005 and
8,000 ft
eff

ectiv.

€S in the UK 55 a whole. In interpreting thes¢
ely double-coun the impact on GDP.
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The role of the e o
- slndlE gy fron?llz/m}?lcs In supporting regeneration of North East London and ensuring @
sl i osting the Olympics is apparent fr f social impacts that
L.()L'llc ¢ ge?erated a-s aresultof hosting the Olympics (com ar:?g lhe‘ t)fpes ? Oslom ics’ scenario)-
pvidence o. the social benefits from various sports-relatedpinit' 1(') i th )’UIIE suggests that
(e Olympics could be instrumental in supporting wider regen;raa:ivc: EE;;S:S er example by:

, empowering di : , i
¢ g disadvantaged groups through employment opportunities related to the Olympics;

3 ::(f roving employment prospects through experience gained before and during the Olympics;

. increasi ial i i - i
increasing social integration and co-operation through development of local enterprise and

other initiatives focused on the Olympics.

Such effects could also influence crime rates, educational attainment and overall community

well-being and sense of place.

Sporting and cultural legacy

As a result of hosting the Olympics in 2012, London is expected to benefit from a significant

sporting and cultural legacy.

Sporting legacy
The sporting legacy would take a number of forms:

ities not only within the Olympic

. it would enhance and/or accelerate investment in sporting facil
her parts of the UK, for example

Zone (and the areas immediately surrounding it) but also in ot
where training facilities are provided; and

ased participation in sport, and this would be expected to Jead to

. it would contribute to incre
nd well-being.

knock-on social and physical impacts, for example in terms of health a

The potential physical legacy of the Olympics is evident from London’s candidate file which
identifies the additional venues which will be either constructed or refurbished specifically for the
Olympics. It shows that the Olympics will provide an opportunity to enhance the sports infrastructure
of the UK, and London in particular. The cluster of sport venues in the Lea Valley retained after the

Games will form The London Olympic Institute. Specific plans for the facilities to be retained in

the Park include:
225,000 seat multipurpose venue with athletics

+  the Olympic Stadium which will be converted to
offices and sports science and sports medicine

at its core and which will offer training facilities,
facilities;
a 25m diving pool and fitness centre which will

* an aquatics centre with two 50m pools,
accommodate elite, development, local club and commuinity users and will have a permanent

capacity for 3,500 spectators;
3,000 seat velodrome, a road

ycling centre, that includes a
n biking course for use by all

MX tracks and a mountai

*  avelopark, a multi-discipline ¢
track, competition and recreational B

levels of cyclists;




cilities for hockey at a]j levels. ang
ne of the sports arengg t
i hich will be converted from © . © becop,
. an mdoor SpOI’t centre whic fOr arange Oflndoor SPOI'tS, Wlth ﬂe a

Xibjg

o etition fa
a hockey centre providing training and comp

ional home
training and competition venue and a regiona
seating for up to 10,000.

: ible for all levels of ability ang bl
The London Olympic Institute will be accessible S commum:nd Spor
culture and the environment in a way that makes sports an "

e directly a
The social and economic value of these facilities has not been Y assesseq.

In addition, the Olympics will potentially provide a .fo.cus Pt;or achlevTeg Wl(?er .GOVe
targets in relation to improved health through sporting aCt:V.lt)f' = e;{a:zui t}; a(s);ndlcjdte
‘London Plan for Sport and Physical Activity 2004 to 2‘008- , it is hope E g }’mplc?
as an "inspiration” to people increasing their participation in sport and, su Sequently, Maintainip,
this interest with resultant benefits in terms of productivity, health and community engage

ment. N()
substantive work has, however, been done to quantify the potential legacy 1mpacts on Sporting
participation,

ent
d 1N the
WIH act

Cultural legacy

The Olympic Park will provide local people with significant improvements in cy

entitlements and social integration. The Olympics will also promote accessibility and incly
important objectives in such a diverse city as Lo

of accessible facilities for disabled people. Th

activity, building on the rich heritage of east L,
for the creative industries,

tural

sion,
ndon. In particular, it will accelerate the develo

Pment

e Olympics will also strengthen and enrich cultura]

ondon and providing new Opportunities and facilitieg
‘Willingness to pay’

One important input to the OGIS has been a study designed to assess people’s ‘willingness

with hosting the Olympics in Londons.

The key results
-Forthe UK as g whole, the value of the int

angible benefits

ur categories of im
] 3 ’ act
series of consultations and works Pact large]

. d a‘
: Y based on a literature review a2
hops with key stakeholders

Specially within London:
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{he SOC10-€CONOMIC health impact which takes into account how potential socio-economic
jevelopments affect public health through their effects, for example, on levels of income and
job security, on social cohesion and on access to housing and education;

_ the physical health impact which traces the effects of changes in the quality of the physical
environment, the amenity and the transport system;

. the mental health impact which reflects individuals’ ability to balance all aspects of life arising

from their social, economical, physical and emotional interactions by managing their
surroundings and making choices throughout their lives; and

. the well-being health impact which reflects the extent to which individuals (expect to) feel
contented (i.e. happy, healthy and prosperous): a negative impact can be reflected in depression,
anxiety and stress. By its very nature, the scope of the public health impact assessment is broad
and there are strong links and interdependencies with other dimensions of the framework used
for the OGIS. Consequently, care is needed to check for consistency between the impacts and
to avoid double counting.

Baseline conditions

As context for considering the potential impacts of the Olympics on public health, especially
the local level impacts within the Lower Lea Valley and North East London more generally, it is
useful to look at the evidence from the ODPM’s IMD. Table 12 shows the marked levels of deprivation
in relation to health in and around the Olympic Zone: 32% of the SOAs in the Olympic Zone and
14% of those in the five Olympic Boroughs are amongst the 10% most deprived in England.

Summary

~ Overall, the public health impacts appear to be significantly positive, particularly during the
Olympics and the legacy phase. These benefits are experienced most strongly in the Lower Lea
Valley as a result of improved access to new sporting and health care facilities. The health benefits
are, however, anticipated to extend to London and across the UK as a whole due to the general

promotion of physical and sporting activity.
Conclusions

Staging the Olympic Games in the Lower Lea Valley will stimulate a vital economic
regeneration programme in London’s poorest and most disadvantaged area. In total, the number of
full time equivalent (‘fte”) jobs likely to be created or supported by the Olympics between 2005 and
2016 is 38,000 ftes in London and 8,000 ftes in the whole of the UK. In interpreting these results, it

is important to recognize that they effectively double-count the impact on GDP.

The Olympics may also create sustainable social impacts, for example by empowering
disadvantaged groups through employment opportunities, improving employment prospects through
eXperience gained before and during the Olympics and increasing social integration and co-operation
through development of local enterprise and other initiatives focused on the Olympics. Such effects
could also influence crime rates, educational attainment and overall community well-being and
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on expects to achieve a signiﬁCarlt S

sense of place. By hosting the Olympics in 2012, Lond 01‘t1ng

and cultural legacy. The sporting legacy would take a number of forms:

. - i cilities not only with;
* It would enhance and/or accelerate investment 11 sporting fa ¥ Within the 01}’
Zone but also in other parts of the UK; and

.

Mpje

* It would contribute to increased participation in sport.

The potential physical legacy of the Olympics i evident from Loncion; candidate fj) Which
identifies the additional venues which would be either constructed or rﬁ: urbished Speciﬁcally o
the Olympics. It shows that the Olympics will provide an opportunity to enhance the Sports

infrastructure of the UK, and London in particular.

Analysis of individuals ‘willingness to pay’ for the intangible benefits associated wit, hOSting
the Olympics in London indicates that for the UK as a whole, the value of the benefit is £3
billion, with approaching 80% of this benefit accruing to households living outside Londop, This
implies that, on average, London households are willing to pay £22 each per annum for 1 years iy
order to host the Olympics whereas households in Glasgow and Manchester, the two other locationg
where fieldwork was undertaken besides London, are willing to pay £12 per household pe; year
over the same period.

These intangible benefits are effectively additional to the impacts on GDP although they
double-count some of the other impacts assessed in the OGIS.

The most important intangible benefits identified in the research are those which have the
broadest appeal (i.e. the uniting of people, the creation of a ‘feel good factor’, enhanced national
pride, motivating/inspiring children and the legacy of sports facilities). Analysis of the perceived
intangible disbenefits suggests that the most important are those which are expected to be relatively
short-lived (i.e. they will arise during the Olympics and in the immediate period before and after the
Olympics).

Overall, the public health impacts appear to be significantly positive, particularly during the
Olympics and the legacy phase. These benefits are experienced most strongly in the Lower Lea
Valley as a result of improved access to new sporting and health care facilities. The health benefits
are, however, anticipated to extend to London and across the UK as a whole due to the general
promotion of physical and sporting activity. '
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Introduction

Goods and Services Tax ( GST) is a proposed system of
indircet taxation in india merging most of the existing
taxcs  mto single system of taxation. It was introduced
by the constitution Act 2016. The chairman of BST bill
is umon finance mimster which is currently Arun

Jaitley.
GST would be a comprehensive indircct tax on

manufacturer, sale and consumption of goods and
services throughout india, to replace taxes levied by the
central and state governments. Goods and services tax
would be levied and collected at cach stage of sale or
purchasc of goods or services based on the input tax
credit method. This mcthod allows GST registered
businesses to claim tax credit to the value of GST they
paid on purchasc of goods or serveices as part of their
normal commercdial activity. Taxable goods and
services are not distinguished from one another and arc
taxed at a single ratac in a supply chain till the goods or
services rcach  the  consumecr. Administrative
responsibility would generally rest with a single
authority to levy tax on goods and scrvices. The
introduction of goods and services tax(GST) would be a
significant step of in the reform of indirect taxation in
india.
What is GST?

GST (Goods & Services Tax), which is also known as
VAT or the value added tax in many countrics 1s a
multi-stage consumption tax on goods and scrvices.
GST is levied on the supply of goods and scrvices at
cach stages of the supply chain from the supplicr up to
the retail stage of the distribution. Even though GST is
imposed at cach level ol the supply chain, the tax
clement docs not become part of the cost of the product
because GST paid on the business inputs is claimable.
Hence, it does not  matter how many stages where a
particular good and service goes through the supply
chain because the input tax incurred at the previous
stage is always deducted by the businesses at the next
in the supply chain.

GST is a broad bascd consumption tax covering all
sectors of the cconomy i.c all goods and scrvices madc
in Malaysia including imports excepl specific goods and

scrvices which are categorized under zero rated supply
and exempt supply orders as determined by the Minister
of Finance and published in the Gazette.

The basic fundamental of GST is it's sclf-policing
features which allow the businesses to claim their input
tax credit by way of automatic deduction in therr
accounting  system. This cases the administrative
proccdures  on the part of businesses  and  the

Government. Thus, the Government's delivery system

will be further enhanced.
Understanding GST Concept &
Fundamental

5
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Yqu cannot claim back for the RM9,000 of GST you
paid to your wholesaler.

You cannot charge GST on Consumer.

Scope and Charge

“f‘]/ST is 10 be levied and charged at the proposed rate of
6% on the value of the supply. GST can be levied and
charged only if the business is registered under GST.
GST shall be levied and charged on the taxable supply
of goods and scrvices made in the course or furtherance
of busincss in Malaysia by a taxable person. GST is also
charged on the importation of goods and scrvices. A
taxable supply is a supply which is standard rated or
zero rated. Exempt and out of scope supplies are not
taxable supplics.

GST is to be levied and charged at the proposed ratc of
6% on the value of the supply. GST can be Jevied and
charged only of the business is registered under GST. A
business is not liable to be registercd of its annual
turmover of taxable supplies docs not rcach the
prescribed threshold. Therefore, such businesses cannot
charge and collect GST on the supply of goods and
services made to their customers. Nevertheless,
businesscs can apply to be registered voluntarily.

GST is a better tax system compared to SST
(Sales & Service Tax)

|. Lower business cost
Under the current system, somc busincss pay
multiple taxes and higher levels of tax-on-tax
(cascading tax). With GST, busincsscs can benefit
from recovering input tax on raw materials and
incurred expenscs, thus reducing costs.

2. Increase global compefitiveness

References
Taxmann’s All about GST A Complete Guide to Mode

hllps://cn.m.wikipcdia.org>wiki>GST
Taxmann's Basic of GST,Nitya Tax Associations,

august 2016.
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Prices of Malaysia exports will become morg
competitive on the global stage as no GST iy §
imposed on - exported goods and services. whilg
GST incurred on inputs can be recovered along the §
supplics chain. This will strengthen our exporf 4
industry, helping the country progress cven further, |
Enhance compliance
The current SST has many inhcrent weaknesses
making administration difficult. GST system has ine!
built mechanism to make the tax administration §
sclf-policy and therefore will enhance compliance, 8
Reduces red tape %
Under the present SST, businesses must apply I'm'l'
approval to get tax-free matcrials and also fof 3
special exemption for capital goods. Under GSTi &
this system is abolished as businesses can offsel B
automatically the GST on inputs in their returns. 4
Equity

With GST, taxes arc leveled fairly among all the i
businesses involved, whether they arc in thes
manufacturing, wholesaling, rctailing or servieel
seclors. i
Fair pricing to consumcrs 13
GST climinates double taxation under SST."
Consumers will pay fairer prices for most go0ds |
and scrvices compared to SST.
Greater transparency .
Unlike the present sales tax, CONsSUmers woul(’
benefit under GST as they will know exactly
whether the goods they consume arc subject to Lux
and the amount they pay for.

Benefit to Consumers
Supplicrs,manufaclurcrs,wholcsalcrs and retailery
are able to recover GST incurred on inputs. This
reduces the cost of doing business, thus cnabling
fairer prices for consumers. |
Certain basic goods and services arc not subject o
GST for socio-cconomic objectives. These include
basic foods, residential accommodation, cducalion,'
health services, public transportation, and domestic
consumption of water supply and electricity up o

certain linnt,

GST Law, V.S. Datey.
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Abstract

In this paper, we have investigated two-fluid Kantowski-Sachs cosmological models with matter
and radiating source in the scalar-tensor theory of gravitation proposed by Saez and Ballester.
Two-fluid model in Saez and Ballester theory of gravitation, one fluid represents the matter
content of the universe and another fluid is the CMB radiation. To get the deterministic model,
we have assumed that a relation between metric potentials A=B", where A and B are metric
potentials and n is constant. We have also investigated the behaviors of some physical
parameters.

Keywords: Two-fluid, Kantowski-Sachs, Saez, Ballester, gravitation.

1. Introduction

The cosmic evolution based on two-fluid big-bang model appears better than two sequences of a
single fluid model. In these models, we have assumed that both the fluids are present throughout
the cosmic evolution with one fluid dominating the other. Such type of models can be used to
describe, the transition between a radiation dominated phase to a matter dominated phase as the
universe evolves. Many researchers have formulated several aspects of two fluid cosmological
models. Cosmological models with two fluids studied by Mclintosh [1]. Coley and Dunn [2] have
evaluated Bianchi type V1o model with two fluid sources. Pant and Oli [3] have investigated two-
fluid Bianchi type II, cosmological models. Oli [4] has constructed Bianchi type-1 two fluid
cosmological models with a variable G and A.

Quialitative analysis of two fluids FRW cosmological models has formulated by Verma [5].
Sandin [6] has examined Tilted two fluid Bianchi type-1 models. Adhav et al. [7] have derived
two fluid cosmological models in Bianchi type V space-time. Bianchi type IX two fluids
cosmological models in General Relativity are developed by Pawar and Dagwal [8]. Kaluza-
Klein mesonic cosmological model with the two-fluid source is investigated studied by
Venkateswarlu [9]. Two-fluid cosmological model of Bianchi type-V with negative constant
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deceleration parameter studied by Singh et al.[10]. Samanta [11] have evaluated two fluid
cosmological models in Kaluza-Klein space-time. Two fluid scenarios for dark energy model in
a scalar-tensor theory of gravitation obtained by Reddy and Kumar [12]. Two fluids tilted
cosmological model in General Relativity constructed by Pawar and Dagwal [13]. Axially
Bianchi type-1 Mesonic cosmological models with two fluid sources in Lyra Geometry presented
by Pawar et al. [14]. Pawar and Dagwal [15, 16] have investigated Conformally flat tilted
cosmological models and tilted Kantowski-Sachs cosmological models with disordered radiation
in the scalar-tensor theory of gravitation proposed by Saez and Ballester. Recently Two fluid
Axially Symmetric Cosmological Models in f(R, T) Theory of Gravitation, tilted Cosmological
Models in f(R, T) Theory of Gravitation and tilted Kasner-Type Cosmological Models in Brans-
Dicke Theory of Gravity formulated by Pawar and Dagwal [17-19].

2. Field Equation
We consider metric in the form —

ds? = —dt? + A2 dr? + B? (d92 +sin? 9d¢2), (1)
where A and B are functions of t alone.

The Einstein’s field equation is given by Saez and Ballester for the combined scalar and tensor

field are
G/ —WV“(V”V'J' —%giiv,av’ajqi, (2)

and the scalar field satisfies the equation

JAVART\VASVIRVEE /S (3)

where G/ =R/ —%gin is Einstein tensor, h an arbitrary exponent and w a dimensionless
coupling constant.
The energy-momentum tensor for the two fluid sources is given by

o mom
TiJ =TiJ+TiJ ' (4)
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(m)

45

Where T/is the energy-momentum tensor for matter field with the energy density o and

()

pressure p, and Tij is the energy-momentum tensor for radiation field having energy density

P, and pressure p, = (%)Pr , Which are respectively given by

Ti(jm) :(pm +pm)ui(m)u§m) + pmgij y

4

1
Zpuu >
3

3

T(r) pr glj

The four velocity vectors are given by u™ =(0,0,0,1) and u” =(0,0,0,1) with

9" u™ui™ =—1and gl uul” =-1.
The field equation (2) for metric (1) reduce to

Bu B, 1 wV' o, P,

2 -2 Vri=p +L£r
5825224pm3

h+ﬁ+A4B WV —pm ,
A B AB 2 3

2AB, B/ 1 wv'
AB B? B 2

2
V| BeyoBaly OV o
A B 2V

Vei==(patr),

Here the index 4 after a field variable denotes the differentiation with respect to time t.

We assume an analytic relation between the metric coefficients as

A=B"

where n is constant, and secondly we consider the equation of state, given by

pm :(y_l)pm .
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Equation (7) and (8) leads to

(1+n)Bj+1 0

B+ (13)
[(1+ n)f? +1]
2ff +2=—-——==0 (14)
B
Where
df
B,=f(B) , f'=— 15
Integrating we get
2 2 C 1
f 2(84) = B2 - n+l’ (16)
where c is integration constant.
Hence the line element (1) reduced to
2
ds? =—g +B*'dr® + B (d6” +sin® 0d g ). (17)
Using co-ordinate transformation
C 1 T
ds? :{W_n_ﬂ} dT2+T2dr? +T~’-(o|92 +sin? 9d¢2) , (18)
whereB=T .
3. Some Physical and Geometrical Property
Equation (10), (11) and (16) leads to
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%+2
_| &
v @)

c

Where 31 = —W

The energy density p,, pressure p, for matter field and the energy density p, for radiation

field as
—6(n+1)( ¢ 7 J2@+m)( ¢ 1) 4
1 T200+2) | T2+ - n+1 T2 T 2004) - n+1 +-|-_2 (20)
Pm = '
By -4) wc? , %
- T200+2) (1+ n)T(n+1)
—6(n+1)( c 1 j%+2(2+n)( c 1 j+i
(7_1) T2(n+2) TZ(r‘H—l) n+1 TZ TZ(n+1) n+1 T2 21
a4 : |0 D
WG, G
_Tz(n+2) [(1_'_ n)T(nﬂ)J
and
6(n-+1) ¢ 1Y% [22+n) c 1
Pr= _ 2(0+2) | 7200 _ +(2n +1) 200
By-4T T n+1 By-4) T n+1
" . (22
4 1 1 1] we? C, o 22)
- _ +1 =t N o |T200+2) (n+1)
(3y-4) T By—-4) 2T (1+ n)T
The rate of expansion H, in the direction of x, y, z-axis are given by
2n C 1
M =?{W_n_+l]
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2| cC 1
H,=H, Z?[Tz(nﬂ) N n_'_]] (23)

The scalar of expansion and shear scalar for the model are respectively given by

n+2 C 1
o="7 {TZM B n+1} ’ =9
2 2
o2 ZE(”_l) c _ 1 . (25)
3 T2 |[TX™) nyg

4. Conclusion

We have obtained two fluids Kantowski-Sachs cosmological models in the scalar-tensor theory
of gravitation proposed by Saez and Ballester. Two fluids Kantowski-Sachs cosmological
models are expanding and shearing universe but tilted Kantowski-Sachs cosmological models is
only expanding and the non-shearing universe. When T - 0, the scalar fieldV , the scalar of
expansion and shear scalar, are undetermined but the large value of T the scalar field V , the
scalar of expansion and shear scalar vanish. The scalar of expansion and shear scalar are

vanished forn=-2 & n=1. WhenT =0, the rate of expansion H, in the direction of x, y, z-axis

is undetermined and the rate of expansion H, in the direction of x, y, z-axis is vanished atT = .

At y= % the energy density p ., pressure p . for matter field are infinite. The pressure p,, for

lim
matter field vanishes at y=1. Since T — oo(%j # 0 the models does not approach isotropy.
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