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EFFECT OF ISOTONIC AND ISOMETRIC TRAINING ON 
THE PERFORMANCE OF COLLEGE GOING GIRLS 

 
SUNIL A. DAMBHARE, 

Director of Physical Education,  

Mungsaji Maharaj Mahavidyalaya.  

Darwha. (MS) INDIA 

 

 

 

 

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
th

 

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 

 

Test  Mean Standard 

Deviation  

Mean 

Difference 

Standard 

Error 

t-ratio 

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 

Deviation  

Mean 

Difference 

Standard 

Error 

t-ratio 

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 

Deviation  

Mean 

Difference 

Standard 

Error 

t-ratio 

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 

Deviation  

Mean 

Difference 

Standard 

Error 

t-ratio 

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 

Deviation  

Mean 

Difference 

Standard 

Error 

t-ratio 

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 

Deviation  

Mean 

Difference 

Standard 

Error 

t-ratio 

Isotonic 1540.00 70.859 5.00 24.328 0.206@ 

Isometric 1545.00 82.558 

@ Not Significant at 0.05 level                                                  Tabulated t0.05(38)= 2.024 
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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 

 

 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. 

 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. 

 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. 

 

 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. 

 Also significant difference found in pre test and post test of Isometric group in 12 

min Run/walk test. 

 Also significant difference in post test of Isotoni9c- Control groups and Isometric- 

Control groups in 12 min Run/walk test. 

 Because of Isotonic and Isometric training cardio-vascular endurance of the college 

girls increases hence showed the significant.  
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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 nA 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 McIntosh [1]. Coley and Dunn [2] have 

evaluated Bianchi type VI0 model with two fluid sources. Pant and Oli [3] have investigated two- 

fluid Bianchi type II, cosmological models. Oli [4] has constructed Bianchi type-I two fluid 

cosmological models with a variable G and  .  

 

Qualitative analysis of two fluids FRW cosmological models has formulated by Verma [5]. 

Sandin [6] has examined Tilted two fluid Bianchi type-I 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 

                                                           
* Correspondence Author: D. D. Pawar, School of Mathematical Sciences, Swami Ramanand Teerth Marathwada University,   

   Vishnupuri, Nanded-431606, (India). E-mail: dypawar@yahoo.com  
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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-I 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 – 

  2 2 2 2 2 2 2 2sinds dt A dr B d d       ,     (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 

   , ,1
, ,

2

j h j j a j

i i i a iG wV V V g V V T
 

   
 

,      (2) 

and the scalar field satisfies the equation 

            
1 ,

;
2 , 0h i h a

j aV V hV V V   ,                                                                  (3) 

where 
1

2

j j j

i i iG R g R   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 

        

( ) ( )m r
j j j

i i iT T T  .                                                                   (4) 
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Where 
( )m

j

iT is the energy-momentum tensor for matter field with the energy density m and 

pressure
 mp  and 

( )r
j

iT  is the energy-momentum tensor for radiation field having energy density 

r and pressure  1
3r rp  , which are respectively given by  

       
 ( ) ( ) ( )m m m

i j m m i j m i jT p u u p g   ,                                                          (5)                                                                                                                

       

( ) ( ) ( )4 1

3 3

r r r

i j r i j r i jT u u g   .                                                           (6) 

The four velocity vectors are given by  ( ) 0,0,0,1m

iu   and   ( ) 0,0,0,1r

iu 
 
with 

( ) ( ) ( ) ( )1 1i j m m i j r r

i j i jg u u and g u u    .       

The field equation (2) for metric (1) reduce to 

     
2

244 4
42 2

1
2

2 3

h

r
m

B B wV
V p

B B B


     ,                                        (7) 

     244 44 4 4
4

2 3

h

r
m

A B A B wV
V p

A B AB


     ,                                          (8) 

      
2

24 4 4
42 2

2 1

2

h

m r

A B B wV
V

AB B B
       ,                                (9) 

       
2

4 4 4
44 42 0

2

A B Vh
V V

A B V

 
    
 

 .                                                          (10)  

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 

          
nA B                                                                                (11) 

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

          1m mp    .                                                                                                            (12) 
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Equation (7) and (8) leads to 

 
  2

4

44

1 1
0

n B
B

B

 
  .                             (13) 

  21 1
2 ' 2 0

n f
ff

B

                                                             (14)                                                                                  

 Where 

    4B f B    ,         '
df

f
dB

                                                        (15)  

Integrating we get                                                                                                  

   
22

4 2( 1)

1

1n

c
f B

B n
  


,                                (16) 

where  c  is integration constant.   

Hence the line element (1) reduced to  

   
2

2 2 2 2 2 2 2

2
sinndB

ds B dr B d d
f

       .                                        (17)  

 Using co-ordinate transformation 

     
1

2 2 2 2 2 2 2 2

2( 1)

1
sin

1

n

n

c
ds dT T dr T d d

T n
  





 
       

,                         (18) 

where B = T .                                                                                                           

 

3. Some Physical and Geometrical Property 

Equation (10) , (11) and (16) leads to                               
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2
2

1

1

h

n

a
V

T





 
  
 

  ,                                                              (19)  

Where 1
1 1( 1) n

c
a

n T 
 


 

The energy density m , pressure
 mp  for matter field and the energy density r for radiation 

field as 

 

       

 

 

1
2

2( 2) 2( 1) 2 2( 1) 2

2
12

1 1

2( 2) ( 1)

6 1 1 2(2 ) 1 4

1 11

(3 4)

1

n n n

m
h

n n

n c n c

T T n T T n T

wc c

T n T






  



 

      
       

     
  

   
       
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and 
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   .    (22) 

The rate of expansion iH  in the direction of x, y, z-axis are given by 

1 2( 1)

2 1

1n

n c
H

T T n

 
   

, 
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2 3 2( 1)

2 1

1n

c
H H

T T n

 
    

                                               (23) 

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

       
2( 1)

2 1

1n

n c

T T n




  
   

    ,                                              (24)   

       
 

2 2

2

2 2( 1)

12 1

3 1n

n c

T T n




  
   

  .                                           (25) 

 

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 for 2 & 1n n   . When 0T  , the rate of expansion iH  in the direction of x, y, z-axis 

is undetermined and the rate of expansion iH  in the direction of x, y, z-axis is vanished atT   . 

At  
4

3
  , the energy density m , pressure

 mp  for matter field are infinite. The pressure
 mp  for 

matter field vanishes at 1  . Since  
lim

0T




 
  

 
  the models does not approach isotropy. 

 

Received December 26, 2016; Accepted January 15, 2017 

 

 

 



Prespacetime Journal| January 2017 | Volume 8 | Issue 1 | pp. 43-49 
Pawar, D. D., Dagwal, V. J. & Shahare, S. P., Two-Fluid Cosmological Models in Scalar-Tensor Theory of Gravitation 

 
ISSN: 2153-8301  Prespacetime Journal 

Published by  QuantumDream, Inc. 
www.prespacetime.com 

 

49 

References 

1) C. B. G. McIntosh (1972) AU8t. J. PhY8., 25, 75—82. 

2) A. A. Coley, K. Dunn (1990), Astrophys. J.26, 348. 

3) D.N. Pant, S.Oli (2002) Astrophys. Space Sci. 281, 623. 

4) S. Oli (2008) Astrophys. Space Sci., 89, 314. 

5) A.K. Verma (2009) Astrophys Space Sci., 321, 73–77. 

6) P. Sandin (2009), Gen Relativ Gravit, 41,2707–2724. 

7) K.S. Adhav, S.M. Borikar, R.B. Raut (2011) Int. J. Theor. Phys.50, 1846-185. 

8) D. D. Pawar, V. J. Dagwal. (2013) Int. J. of Scientific & Engineering Research, 4, 689-693. 

9) R. Venkateswarlu (2013) Prespacetime Journal, 4, 8,  pp. 801-806. 

10) M.K. Singh · M.K. Verma · Shri Ram (2013)  Int J Theor Phys, 52:227–232. 

11) G.C. Samanta · S. Debata (2013) Int J Theor Phys., 52, 3999–4007. 

12) D.R.K. Reddy, R. S Kumar (2013) Int J Theor Phy.,s  52, 1362–1369. 

13) D. D. Pawar, V. J. Dagwal. (2014) Int. J. Theor. Phys.,  53, 2441–2450 

14) D. D. Pawar, V. J. Dagwal, Y.S. Solanke.  (2014) Int. J. Theor. Phys., 54, 1926     -1937 

15) D. D. Pawar, V. J. Dagwal. (2010) Bulg. J. Phys.  37, 165–175. 

16) D. D. Pawar, V. J. Dagwal. (2014) International Journal of Mathematical Archive.  5, 9, 113-118.  

17) D. D. Pawar, V. J. Dagwal, P. K. Agrawal. (2016)  Malaya J. Mat. 4,1, 111–118. 

18) D.D. Pawar, V.J. Dagwal. (2015) Aryabhatta Journal of Mathematics & Informatics. 7, 2, 17-27. 

19) D. D. Pawar, V. J. Dagwal (2015), Prespacetime Journal, 6,11, 1165-1170.  


