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ABSTRACT For obtaining contamination free cultures the most important step is sterilization of explants.
In the present study the sterilization procedure was standardize for potato cultivar Kufri Himalini. Comparison
was done between two important sterilant sodium hypochlorite and mercuric chloride with three time duration
2, 5 and 8 minutes. After sprouting the sprouts of 0.5 to 1 cm. were taken for the study and treated by
chemicals of surface sterilization with three selected timings i.e. 2, 5 and 8 minutes. Sterilized explants were
inoculated on without hormones MS medium to evaluate the response of different chemicals. The observations
were recorded regularly till to 30 days for the non-growing cultures, infected cultures and healthy cultures.
Result showed that amongst the two sterilants i.e. NaOCI and HgCl2, NaOCI was found better for controlling



the infection and it had not any adverse effect on explants even in long duration. Sodium hypochlorite (NaOCI)
for 8 minute (T3) was selected for suitable sterilization chemical after 5 minute of savlion wash, 30-second dip
in ethanol and at last washed with double distilled water. [Academia Arena, 2010;2(4):24-27] (ISSN 1553-
992X).
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TO SOIL CONTAMINATED WITH SPENT ENGINE OIL Text
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Abstract: Field experiments were carried out in 2007 and 2008 growing seasons at the Delta State
University, Asaba Campus teaching and Research Farm to screen six cultivars of cowpea for adaptation to
soil contaminated with spent engine oil. O (control), 25, 50, 75 and 100ml of the oil served as the
treatments. The experiment was arranged in a randomized complete block design with four replications.
The results showed that cowpea cultivars grown in 25ml of spent engine oil gave consistently significant
higher (P<0.05) values than the control and the other treatments (50, 75 and 100ml) of the spent oil plant
height, leaf area, number of leaves, stem diameter, days to 50% flowering, member of nodes on main stem,
number of branches, and number and length of penducle. The results also showed that as from the 50ml of
oil application to soil, all the traits examined showed significant reductions (P? 0.05) when compared to
their controls however, TVx3226 and 1T84S — 2246-4 were higher in performance whereas, 1T7890.699 and
IT870- 941-1, showed the lowest inhibitory effect. The current study has demonstrated that spent engine oil
has a highly significant effect of reducing the growth characteristics of the six cultivars of cowpea
examined. [Academia Arena, 2010;2(4):33-40] (ISSN 1553-992X).
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manjunathri988@yahoo.in
Abstract: The new mathematical model allows us to calculate force exerted by gravitational radiation . It is
9 shown that the equation for the calculation of force exerted by gravitational radiation accounts for the
potential energy of the binary system emitting gravitational radiation and life time of an orbit.The above
expression F= U/ 8tC ( F= Force exerted by gravitational radiation ,U= Gravitational potential energy of
the binary system emitting gravitational radiation, t = lifetime of an orbit ,C=Speed of light in vaccum )
was developed based on the Newton gravitational concepts and basic concepts of gravitational waves.The
force of gravitational radiation is defined as the function of rate of energy loss of binary system with
respect to orbital decay. [Academia Arena, 2010;2(4):52-58] (ISSN 1553-992X).
Key words: Force of gravitational radiation ,Gravity, Speed of light ,Radius of orbit,Gravitational potential
energy.
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Regarding ultimate fate of our mother earth

Manjunath. R. (Reader in physics)
#16, 8" Main road, Shivanagar, Rajajinagar, Bangalore-560010, Karnataka, India
manjunath5496 @gmail.com; manjunathr1988@yahoo.in

Abstract: From past several centuries many scientists are struggling hard to understand the truth of
ultimate fate of our mother earth. Most of the assumptions and predictions regarding the ultimate fate of our
mother earth have been proved to be wrong .I have made an attempt to figure out the ultimate fate of our
mother earth through a mathematically derived equation i.e R =c/H cosec 6 [ (p/ po )™ 1/3 - 1] { where
R=Radius of elliptical orbit in which earth moves around the sun, c= speed of light in vaccum
(3*1078m/s), H=present Hubble constant ( which is the function of time), p, = present mass density of
universe , p= later mass density of universe which vary with respect to time ‘t’. 8 =angle between concepts
dl and d respectively}.The above expression was developed based on cosmological, astronomical and
mathematical concepts.The above paper also describes about the variation of radius of earth’s elliptical
orbit around the sun with mass density of infinite universe. [Academia Arena, 2010;2(4):77-84] (ISSN
1553-992X).
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Probabilities and Statistical Laws
——A Comment on Popper’s Interpretation for
Probability
TAN Tianrong, ttr359@126.com
(Department of Physics, Qingdao University, Qingdao
266071, P.R.China.)

Abstract: It is pointed that the reason why an event is a
stochastic event because that a certain statistic law about
a great lot of events has been found and the very event
is one of them, instead of because it is impossible of
calculation; also, the essence of probabilistic
calculations is reaching statistic conclusions form
statistic promises instead of from “ignorance” to obtain
results which is gloriously verified by practices.
[Academia Arena, 2010;2(4):1-19] (ISSN 1553-992X).
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Probability and Relative Frequency
——Another Comment on Popper’s Interpretation for
Probability
TAN Tianrong
(Department of Physics, Qingdao University, Qingdao
266071, P.R.China.)

Abstract: It is pointed that there are two forms of
statement about the definition of probabilities. By the
one, a relative frequency is a probability; by the other,
relative frequency and probability are two distinct
concepts; the latter is dependent on the observers, while
the former is not. When the observer has been given,
these two quantities are equal in amount. A lot of
disputes about probabilities, particularly, dis-putes
between subjective interpretation and objective
interpretation, are related to the subtle distinct be-tween
these two statements. Popper adopted the first statement;
but he agreed that there exit the second statements,
based on such a disposal he founded a complex
probability concept system, which will be examined
herein. [Academia Arena, 2010;2(4):1-19] (ISSN 1553-
992X).

Key words: Karl « Popper; relative frequency; observer;
reference series; single probability statements in form;
objective probabilities; probabilities of universal
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Distinctive Popper Quantum Theory
TAN Tianrong
(Department of Physics, Qingdao University, Qingdao
266071, P. R. China.)
ttr359@126.com

Abstract: From an examination for Popper’s
probability theory it is concluded that in his early works,
Popper persisted in objective interpretation for the
general probability theory and did not oppose subjective
interpretation for the probability of the single events.
Such a standpoint sit on the fence was unstable, and
finally trans-formed into “propensity interpretation”,
which endowed the single events with objec-tive
characteristic. Such a wrong interpretation for
probabilities caused his quantum the-ory to be defeated.
Also, some other Popper’s theories are examined.
[Academia Arena, 2010;2(4):1-19] (ISSN 1553-992X).

Key words: Karl Popper; realism; subjectivism
philosophy; probabilities; propen-sity interpretation
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TWO MEAN FREE PATHS OF GAS MOLECULES

Tan Tianrong
(Department of Physics, Qingdao University, Qingdao 266071)
tr359@126.com

Abstract: So called “free path” of a gas molecule has two meaning: one is the path that the molecule
goes through in the period of two successive collisions; the other is that in the period from a certain
observe moment to the moment at that the molecule suffers the first collision behind the observe
moment. It is proved that for the whole gas moleculae, Maxwell free path is the mean value of the
former while Tait free path is that of the latter. [Academia Arena, 2010;2(4):20-23] (ISSN
1553-992X).

Key words: molecular motion theory; molecular beam; collision frequency; free future path; Maxwell
free path, Tait free path
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In Vitro Sterilization Protocol for Micropropagation of Solanum
tuberosum cv. ‘Kufri Himalini’

Anoop Badoni* and J. S. Chauhan
Seed Biotechnology Laboratory
Department of Seed Science and Technology
H. N. B. Garhwal University, Chauras Campus, Srinagar- 246 174
*For Correspondence: annabadoni@yahoo.co.in

ABSTRACT: For obtaining contamination free cultures the most important step is sterilization of explants. In the
present study the sterilization procedure was standardize for potato cultivar Kufri Himalini. Comparison was done
between two important sterilant sodium hypochlorite and mercuric chloride with three time duration 2, 5 and 8
minutes. After sprouting the sprouts of 0.5 to 1 cm. were taken for the study and treated by chemicals of surface
sterilization with three selected timings i.e. 2, 5 and 8 minutes. Sterilized explants were inoculated on without
hormones MS medium to evaluate the response of different chemicals. The observations were recorded regularly till
to 30 days for the non-growing cultures, infected cultures and healthy cultures. Result showed that amongst the two
sterilants i.e. NaOCI and HgCl,, NaOCI was found better for controlling the infection and it had not any adverse
effect on explants even in long duration. Sodium hypochlorite (NaOCI) for 8 minute (T3) was selected for suitable
sterilization chemical after 5 minute of savlon wash, 30-second dip in ethanol and at last washed with double
distilled water. [Academia Arena, 2010;2(4):24-27] (ISSN 1553-992X).

Keywords: Sterilant, contamination, surface sterilization and explants

INTRODUCTION:

In vitro propagation technique for potato MATERIAL AND METHOD:
involves various steps i.e. selection of explant, its The present study was carried out at Seed
sterilization and establishment and shoot proliferation Biotechnology Laboratory, Department of Seed
and production of in vitro tubers. Beside the Science and Technology, H.N.B.Garhwal University,
hormones, the culture conditions namely temperature, Srinagar Garhwal with the objective to evaluate the
relative humidity and photoperiod also influence the effect of different sterilants on explants in potato for
growth and development process of in vitro cultures in vitro culture. The ICAR has identified a new
(Hussey and Stacey, 1981). The first condition for the hybrid variety of potato- Kufri Himalini. Nearly 8%
success of a culture is asepsis. The maintenance of of the total area under Potato in the country lies in the
aseptic (free from all microorganisms) or sterile hills, where potato is an important cash crop. This
conditions is essential for successful tissue culture species is best for commercial cultivation in hilly
procedures. To maintain an aseptic environment, all regions. The new variety, with medium maturity of
culture vessels, media and instruments used in 110-120 days has been recommended for cultivation
handling tissues, as well as explant itself must be in the north- western and eastern hills during
sterilized. The importance is to keep the air, surface summer. It provides a yield advantage of over 10%
and floor free of dust. All operations should be over Kufri Jyoti and Kufri Giriraj. In the plains and
carried out in laminar airflow sterile cabinet (Chawla, its keeping quality is better then all the cultivars
2003). develop so far for hill regions.

Sterilization is the process of making For obtaining sprouts, the tubers were cut
explants contamination free before establishment of into pieces and were dipped in a solution of 0.1%
cultures. Various sterilization agents are used to Bavistin for 2-3 minutes and then sown in sand filled
decontaminate the tissues. These sterilants are also plastic pots followed with single wash in distilled
toxic to the plant tissues, hence proper concentration water. These were grown under poly house following
of sterilants, duration of exposing the explant to the optimum cultural practices. The sprouts were ready
various sterilants, the sequences of using these for inoculation after 10-12 days of growth. The
sterilants has to be standardized to minimize explant sprouts of about 0.5-1 cm. were collected from the
injury and achieve better survival (CPRI, 1992). Two mother plant of Kufri Himalini in water filled beaker
different chemicals i.e. Mercuric chloride (0.1%) and and kept under running water prior to sterilization in
Sodium hypochlorite (1%) were used for the present the laminar airflow cabinet. For the experiment
study to standardize the best sterilization protocol for following treatments were used during the work:

in vitro culture of potato cv. Kufri Himalini.
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T1 Sodium hypochlorite- 2 minutes
T2 Sodium hypochlorite- 5 minutes
T3 Sodium hypochlorite- 8 minutes

T4 Mercuric chloride- 2 minutes
T5 Mercuric chloride- 5 minutes
T6 Mercuric chloride- 8 minutes

The explants were surface sterilized with
three selected timings of 2, 5 and 8 minutes. All
glassware and instruments were thoroughly washed
and dried at 80°C. Distilled water and glassware used
for explants were autoclaved at 15 psi for 45 minutes.
To evaluate the response of different chemicals,
implantations of sterilized explants were done using
without hormones MS medium. The cultures were
placed in culture growth room. The observations
were recorded regularly till to 30 days for the non-
growing cultures, infected cultures and healthy
cultures.

RESULT:

The present study was conducted to
standardize the sterilization procedure of explants of
potato cv. Kufri Himalini. Two different chemicals
i.e. Mercuric chloride (0.1%) and Sodium
hypochlorite (1%) were used for study with duration
of 2, 5 and 8 minutes.

Effect on non-growing cultures:
On increasing the duration of HgCl, the
mortality increased and was recorded higher in 8

minutes (T6) duration. HgCl, showed higher
mortality rate (0.7, 0.9 and 0.9 in T4, T5 and T6
respectively) than those in NaOCI (0.8, 0.4 and 0.5).
The lowest mortality rate (0.4) was observed in T2 (5
minute) duration of NaOCI (Fig.1).

Effect on Infection of cultures:

Result showed that with incensement of time
the infection was decreases in both the chemicals.
The infection was notably much lower in NaOCI with
8 minute duration (T3). The higher duration i.e. T6 (8
minute) of HgCl, showed lower infection (Plate-1a).

Effect on healthy cultures (overall survivals):

The data indicate (Table-1; Fig.1) that with
the increase in duration of both the chemicals the
survival rate was also increased. The survival
obtained with 8 minute (T3) of NaOCl was
significantly higher than all the duration of both the
chemicals.

Suitable sterilization chemical:

While comparing the effect of HgCl, and
NaOCI, the NaOCIl was always found better than
HgCl,. Sodium hypochlorite (NaOCI) for 8 minute
(T3) was selected for suitable sterilization chemical
after 5 minute of savlon wash, 30 seconds dip in
ethanol and at last washed with double distilled water
(Plate-1b).

Table-1 Effect of sterilization on growth, infection and survival of culture:

Observations Treatments
T1 T2 T3 T4 T5 T6
Non-growing cultures 0.8 0.4 0.5 0.7 0.9 0.9

SD+18 AD=5.8

Infected cultures

0.8

0.8 0.1 0.8 0.6 0.5

SD+17 AD=5.0

Healthy cultures

0.4

0.8 1.6 0.5 0.5 0.6

SD+19 AD=6.0
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Plate 1:
chemical with 8 minute

DISCUSSION:

Mercuric chloride is a very strong sterilant
yet Gopal et al., (1998) disinfected the single nodal
cuttings of 22 cultivars with a mixture of 0.1%
Mercuric chloride and 0.1% Sodium lauryl sulfate for
5 minutes. Calcium hypochlorite being a mild
sterilant has been used for potato. Nozeram et al.,
(1977) sterilized potato sprouts by dipping them in
alcohol and a few drops of Teepol and then placed
them in Calcium hypochlorite solution for 15-25
minutes. Roca et al., (1978) sterilized single node
segments with 0.25% calcium hypochlorite for 5
minutes. Wang (1984) recommended that the shoot
tip obtained from green house grown plants should be

26

Effect of Sterilization on Culture

(b)

Sterilized explants after 30 days (a) infected shoot tips (b) selected best plantlet of NaOCI

surface disinfected for 3 minutes by soaking in a
calcium hypochlorite (or 10% commercial bleach)
solution with a small amount of detergent (e.g.
Tween- 20). According to Maroti et al. (1982) and
Naik and Chandra (1993), ethanol is a mild surface
sterilant recommended for initial general use.

Sodium hypochlorite has turned out to be a
better sterilant than calcium hypochlorite due to
bleaching effects of the later and hence has been
extensively used for potato sterilization. Wescott et
al.., (1977) and Goodwin et al.., (1980) disinfected
the sprouts with Sodium hypochlorite in which
available chlorine was sterilized single node cuttings
of eight different cultivars in 1% aqueous sodium
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hypochlorite. Miller and Lipschutz (1984) surface
sterilized excised shoot tips in 1% sodium
hypochlorite solution containing 0.1% Tween-20 for
7 minutes with gentle shaking. Naik and Chandra
(1993) recommended first rinsing of sprouts with
20% ethanol for 30 seconds followed by 10 minutes
shaking with 25% sodium hypochlorite solution with
1-2 drops of Tween-20. Villafranca et al.., (1998)
surface sterilized the sprouts with 1% sodium
hypochlorite, 0.1% Tween-20 solutions for 5
minutes.

Amongst the two sterilants i.e. NaOCI and
HgCl,, NaOCI was found better for controlling the
infection and it had not any adverse effect on explant
even in long duration. There are a number of reports
(Miller and Lipschutz, 1984; Naik and Chandra, 1993
and Villafranca, 1998) for steriliztion of potato
sprouts and shoot tips with 1% NaOCI for 5-10
minutes. Gopal et al.. (1998) have reported the use of
HgCl, for 5 minutes, it being a strong sterilant was
used by them in combination with Sodium Lauryl
Sulphate.
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SCREENING SIX CULTIVARS OF COWPEA (Vignia unguiculata
(L.) Walp FOR ADAPTATION TO SOIL CONTAMINATED WITH
SPENT ENGINE OIL
Agbogidi, O. M.

Faculty of Agriculture, Delta State University, Asaba Campus, Delta State, Nigeria.
omagbogidi@yahoo.com; 07038679939

Abstract: Field experiments were carried out in 2007 and 2008 growing seasons at the Delta State University, Asaba
Campus teaching and Research Farm to screen six cultivars of cowpea for adaptation to soil contaminated with spent
engine oil. 0 (control), 25, 50, 75 and 100ml of the oil served as the treatments. The experiment was arranged in a
randomized complete block design with four replications. The results showed that cowpea cultivars grown in 25ml of
spent engine oil gave consistently significant higher (P<0.05) values than the control and the other treatments (50, 75 and
100ml) of the spent oil plant height, leaf area, number of leaves, stem diameter, days to 50% flowering, member of nodes
on main stem, number of branches, and number and length of penducle. The results also showed that as from the 50ml of
oil application to soil, all the traits examined showed significant reductions (P> 0.05) when compared to their controls
however, TVx3226 and 1T84S — 2246-4 were higher in performance whereas, 1T890.699 and IT870- 941-1, showed the
lowest inhibitory effect. The current study has demonstrated that spent engine oil has a highly significant effect of
reducing the growth characteristics of the six cultivars of cowpea examined. [Academia Arena, 2010;2(4):33-40] (ISSN
1553-992X).

Keywords: Screening, cowpea cultivars, adaptation, spent engine oil.

Introduction products for her income earnings. Spent lubricating oil

Cowpea is a popular leguminous stable food has been reported to be a major and most common soil
in Nigeria (Adelaja, 2000; Adaji et al., 2007). It is contaminant from engines and other machinery in
cultivated and used fresh in derived savannah and Nigeria (Aneliefo and Edegbai, 2000). The in

rainforest belts thus it is available throughout the year discriminate disposal of spent oil into open vacant plots
either as vegetable or as a pulse (Singh and Rachie, and farms, gutters and water drains is an environmental
1985; Asumugha, 2002; Olapade et al., 2003) risk both to ground water, plants and other organisms.
Asumugha (2002) maintained that cowpea is the most The effects of oil in soil include depression and
extensive consumed in various ways especially in the inhibition of plant growth, by interfering with the soil-
form of Akana and moin- moi which are very popular water- plant interrelationships (Agbogidi and Ejemete,
breakfast and snack foods. Philip (1999) and Olaleke et 2005; Agbogidi and Dolor, 2007). Although researches
al, (2006) maintained that cowpea contains moisture have been carried out on the effects of spent engine oil

(4.0), ash (37.1), crude fat (31.3), crude fibre (24.0), the growth of crop plants (Anoliefo and Vwioko, 1995;
crude protein (75.3), carbohydrate by difference (828), Wang et al, 2000, Odjegba and Sadig, 2002;
fatty acids (25) and energy mjkg" (6.5193), a let of Nwadinigwe and Uzodimina, 2005; Vwioko and
minerals including Na, K, Na K, Mg, Ca, P, Cap, Co, Fashemi, 2005, Agbogidi and Nweke, 2006; Sharifi et

Fe, Pb, Cu, Mn, Cd, Zn and Cr. al., 2007; Smith et al., 2007). Information on the
effects of spent oil on the growth of cowpea is
Cowpea belongs to the family fabaceae however, scarce. This study has been designed to
and sub-family Faboideae. Cowpea is of major screen six cultivars of cowpea for adaptation to soil
importance to the live hoods of millions of relatively contaminated with spent engine oil with a view to
poor people in less developed countries of the tropics. selecting and recommending the tolerant cultivars to
In fresh form, the young leaves, immature pods and farmers especially in the oil producing areas of Nigeria.
peas are used as vegetable while several snacks and The study also has the advantage of affording plant
main dishes are prepared from the grain (Kwartang and breeders the opportunity of searching for ways of
Towler, 1994). Islam et al. (2006) noted that cowpea is improving cowpea production in oil- producing areas.
more tolerant to drought, water logging infertile soils This is because; successive cultivation of cowpea
and acid stress than common beans. Islam et al. (2006) beyond the present limits in Nigeria requires the
further maintained that west and central Africa is the discovery and selection of cultivars that are tolerant to
leading cowpea producing regions in the world. oil effects.

Nigeria still depends largely on crude oil and its refined

33



Academia Arena, 2010;2(4)

Materials and Methods

The study was conducted during the 2007
and 2008 growing seasons at latitude 6°14'N and
longitude 6°49'E at the Delta State University Research
farm, Asaba, Nigeria (Asaba Meteorological Office,
2008). The six cultivars of cowpea (IT80D- 699), IT82
(e-18), IT84S- 2246- 4, TVx3236, IT90K-277-2 and
IT870- 941- 1) were purchased as a single batch from
International Institute for Tropical Agriculture (IITA),
Ibadan (Onne station), Oyo State, Nigeria while the
spent engine was from 10 different motor mechanic
workshops in Asaba, Delta State. The site was
ploughed by a tractor, harrowed after one week and the
land was measured with tape and mapped out with
pegs. Each plot measured 5m in length and 3m in
width. The space between the plots is 1.5m. A planting
space of 60 x 30cm was used following the procedure
of Remison (1978). Two seeds from each cowpea
cultivar were sown in each plot. Seedlings were
thinned to one at two weeks after planting (WAP)
when they were fully established. Regular weeding was
ensured before plant maturity insect pests were
controlled with Karate 2.5 EC at 2 weeks after seedling
emergence and thereafter, at 10days interval following
the procedure of Awe (2008). 0 (control), 25, 50, 75
and 100ml of oil per stand of the cowpea served as the
treatments. Spent engine oil application (ring
application) was done at 3 weeks after seedling
emergence. The experiment was arranged in a
randomized complete block design (RCBD) with four
replications subsequent examination followed. Growth
indices measure were plant height, leaf area, number of
leaves, stem diameter, number of branches, number of
nodes on main stem, number of penducle, length of
peduncles and days to 50% flowering. Plant height was
measured with a meter rule at the distance from soil
level to terminal bud. Number of leaves was by visual
counting of the leaves per cowpea plant. Leaf area
(cm®) was determined by tracing the margins of the leaf
on a graph paper and the total area/ plant was obtained
by counting the number of 1- cm square (Bamidele and
Agbogidi, 2000). The stem diameter was measured at
2cm above soil level with venire calipers. Data on
number of branches/ plant, number of nodes/ plant,
number and length of peduncles were collected at
maturity before senescence by visual counting. Data
obtained on each trait were subjected to a single factor
analysis of variance (ANOVA) while the significant
means were separated with the Duncan’s multiple
range tests (DMRT) using SAS (1996).
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Results and Discussion

The results obtained for the growth
characteristics and morphological characteristics of the
six cowpea cultivars are presented in Tables 1 and 2
and 3 respectively. The results showed that cowpea
seeds from TVx3236 cultivars and [T84S-2246-4
grown in 25ml of spent engine old gave consistently
significant higher values than the control, and the other
treatments (50, 75 and 100ml of SEO). Treatments 0
and 25ml of the oil produced significantly higher (P<
0.05) plant height, leaf area, number of leaves, stem
diameter, number of branches, number of nodes,
number and length of peduncles than those of the
higher treatments. Plants grown in 25ml of the SEO
contaminated soil flowered earlier than those in the
control and the higher treatments. Generally, the
various responses of the cowpea cultivars to the
contaminant was observed to be dose dependent
although an increase in the various traits was observed
in the cultivars exposed to 25ml of the SED indicating
growth stimulation at this level of oil treatment.
Anoliefo and Vwioko (2005), Sharifi et al. (2007)
separately studied various plant species to soil
contaminated with spent lubricating oil and reported
growth enhancement (fertilizer effect) at 1%
concentration when compound with the control.
Agbogidi and Bamidele (2007) noted that small
amount of hydrocarbon in substrates can enhance
growth media and indirectly growth characteristics.
The observed better performance of cowpea cultivars
TVx 3236 and 1T84S-2246-4 than the other cultivars
indicates species dependent quality of oil effects.
Anoliefo and Edegbai (2000) reported that Solanum
melongena was more tolerant to spent lubricating oil
than S. incanum. Similarly, Sharifi et al. (2007) noted
that Medicago truncatula is the most tolerant plant
species among the six species examined. Vwioko and
Fashemi (2005) had earlier reported stimulation of
growth in the germination and growth characteristics at
1% w/w spent lubricating oil in soil for Ricinus
communis  seedling while growth in higher
concentrations (2, 3, 4, 5 and 6%w/w) exhibited
depression in growth. The study has also showed that
as from 50ml of oil application to soil all, the traits
examined showed significant reductions (P > 0.05).

Reduction in the characteristics Bamidele and
Agbogidi  (2000) had also reported growth
enhancement for aquatic macrophytes at low

concentration exposed to the water soluble components
of crude petroleum oil.
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Table 1. Plant height (cm) and leaf area (cm2) of the six cultivars of cowpea as affected by SEO

Cowpea cultivar Plant height/ oil level

0 25 50 75 100 Means
IWAOA
1T81D-699 20.1 21.7 10.6 18.7 18.4 19.7¢
IT82 (e-18) 22.4 22.6 21.4 21.0 20.6 21.6a
1T84S-2246-4 24.6 25.6 24.2 23.0 22.1 23.9b
TV x 3236 25.7 25.8 24.6 24.4 24.0 24.9a
IT90K -277-2 21.2 21.6 21.0 20.6 20.3 20.9d
1T870-941-1 20.3 20.6 20.0 19.4 18.6 19.8¢
Means 22.4b 23.0a 21.8¢c 21.2d 20.7¢e
2WAOA
IT81D-699 40.3 41.0 40.1 39.6 38.4 39.9
IT82 (e-18) 46.7 46.9 46.3 437 40.1 44.7
1T84S-2246-4 56.7 56.9 56.4 56.2 55.6 56.4
TV x 3236 58.4 58.8 58.9 57.7 56.2 58.0
IT90K- 277-2 46.7 46.9 46.2 45.2 45.0 46.0
1T870-941 45.6 45.8 45.1 44.7 43.1 44.9
Means 49.1b 49.4a 48.8¢ 47.9d 46.4¢
3IWAOA
1T81D-699 56.4 56.5 56.2 56.0 53.1 55.6d
IT82 (e-18) 56.9 57.4 57.1 56.8 55.1 56.7d
1T84S-2246-4 70.3 70.7 70.5 70.2 70.0 70.3b
TV x 3236 74.8 74.4 74.4 74.4 73.2 74.3a
IT90K-277-25 7.6 57.7 57.3 56.8 56.3 57.1c
1T870-941-1 57.2 57.3 57.0 56.3 56.1 56.8d
Means 62.2b 62.4a 62.1b 61.8¢c 60.6d
Cowpea cultivar Leaf area/ oil level

0 25 50 75 100 Means
IWAOA
1T81D-699 40.2 41.6 40.1 40.0 39.1 40.2¢
IT82 (e-18) 42.2 43.6 42.0 41.7 41.6 42.2¢
1T84S-2246-4 48.6 49.7 48.0 47.8 46.9 48.6b
TV x 3236 49.725.7 50.8 49.3 49.2 49.0 49.6a
IT90K -277-2 41.6 41.9 41.3 41.0 40.7 41.5d
1T870-941-1 41.6 42.5 41.0 41.2 41.4 41.5d
Means 43.9b 45.0a 43.6¢ 43.8d 43.3d
2WAOA
1T81D-699 56.1 56.7 56.0 55.0 55.0 55.8d
IT82 (e-18) 57.7 57.9 57.1 57.0 56.1 57.2¢
1T84S-2246-4 62.0 63.1 59.4 58.7 57.6 58.2b
TV x 3236 64.4 65.2 63.7 63.3 63.0 63.9a
IT90K- 277-2 54.4 55.1 54.6 54.2 53.8 54.4d
1T870-941 53.7 54.3 53.0 53.1 53.0 53.4e
Means 58.1b 58.7a 57.3¢ 56.9d 56.4¢
3WAOA
IT81D-699 57.4 58.3 57.2 57.0 56.1 56.6
IT82 (e-18) 59.9 60.3 59.0 57.6 55.4 58.3
1T84S-2246-4 64.6 65.9 63.4 63.2 62.1 63.8
TV x 3236 65.9 66.3 65.2 64.6 62.9 65.8
IT90K-277-25 56.1 56.7 55.0 53.7 51.6 54.6
1T870-941-1 54.9 55.4 53.2 52.7 51.6 54.6
Means 59.7b 60.5a 58.8¢c 58.1d 56.8¢

Means in the same column with different letters and with the same MAP are significantly different at P<0.05 using
DMRT. WAOA= Week after oil application
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Table 2. Number of leaves and stem diameter (cm) of the six cultivars of cowpea as affected by spent engine oil

Cowpea cultivar ~ Number of leaves/ oil level

0 25 50 75 100 Means

IWAOA
IT81D-699 6.6 6.8 6.6 6.3 6.1 6.5¢c
IT82 (e-18) 6.5 6.7 6.4 6.2 5.7 6.3d
1T84S-2246-4 7.4 7.7 7.3 7.0 7.0 7.3b
TV x 3236 7.5 7.9 7.5 7.2 7.1 7.4a
IT90K-277-25 6.3 6.5 6.2 6.0 5.8 6.2¢
1T870-941-1 6.4 6.5 6.1 5.9 5.6 6.1e
Means 6.8b 7.0a 6.7b 6.4c 6.2d
2WAOA
IT81D-699 7.4 7.6 7.3 7.0 6.4 7.1c
IT82 (e-18) 7.3 7.7 7.2 7.0 6.5 7.1c
1T84S-2246-4 9.4 9.8 9.2 9.0 8.3 9.1b
TV x 3236 9.6 10.4 9.6 9.2 9.0 9.5a
IT90K-277-25 7.3 7.5 7.2 7.1 6.5 7.1c
1T870-941-1 7.3 7.6 7.1 6.7 6.4 7.0c
Means 8.1b 8.4a 7.9¢ 7.7d 7.2¢
3WAOA
IT81D-699 7.5 7.6 7.0 6.8 6.2 7.0c
IT82 (e-18) 7.5 7.6 7.0 6.7 6.1 7.0c
1T84S-2246-4 9.4 9.6 9.2 9.0 8.5 9.1b
TV x 3236 9.6 9.9 9.3 9.1 8.6 9.3a
IT90K-277-25 7.4 7.5 7.0 6.6 6.4 7.0c
1T870-941-1 7.3 7.4 7.0 6.5 6.3 6.9¢
Means 8.1b 8.3a 7.8¢ 7.5d 7.0e
Cowpea cultivar Stem diameter /oil level

0 25 50 75 100 Means
IWAOA
IT81D-699 1.3 1.5 1.2 1.0 0.9 1.2¢
IT82 (e-18) 1.4 1.6 1.3 1.0 0.9 1.2¢
1T84S-2246-4 1.6 1.8 1.5 1.4 1.2 1.5b
TV x 3236 1.7 1.9 1.6 1.5 1.3 1.6a
IT90K-277-25 1.2 1.3 1.1 1.0 0.9 1.1d
1T870-941-1 1.1 1.2 1.0 0.8 0.7 1.0d
Means 1.4b 1.6a 1.3b 1.1c 1.0c
2WAOA
IT81D-699 1.4 1.6 1.5 1.3 1.0 1.4c
IT82 (e-18) 1.6 1.7 1.5 1.2 1.0 1.4c
1T84S-2246-4 1.9 2.0 1.9 1.4 1.1 1.7b
TV x 3236 2.0 2.1 2.0 1.0 1.3 1.8a
IT90K-277-25 1.4 1.3 1.2 1.0 0.8 1.1d
1T870-941-1 1.3 1.4 1.2 0.9 0.7 1.1d
Means 1.6b 1.7a 1.6b 1.2¢ 1.0d
3WAOA
IT81D-699 1.5 1.7 1.4 1.2 1.1 1.4d
IT82 (e-18) 1.7 1.8 1.6 14 1.1 1.5¢
1T84S-2246-4 2.1 2.2 1.9 1.5 1.2 1.8b
TV x 3236 2.2 2.4 2.0 1.6 1.4 1.9a
IT90K-277-25 1.7 1.8 1.6 1.2 1.0 1.5¢
1T870-941-1 1.6 1.7 1.4 1.1 0.8 1.3d
Means 1.8b 1.9a 1.7¢ 1.3d 1.1e
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Number of peduncles

IT81D-699 7.1 7.4 7.0 6.3 6.2 6.8
IT82 (e-18) 7.2 7.5 6.2 6.0 5.2 6.4
IT84S-2246-4 8.6 8.8 7.4 7.2 7.0 7.9
TV x 3236 8.7 8.9 7.9 7.7 7.4 8.1
IT90K -277-2 7.3 7.5 7.0 6.4 6.3 6.9
IT870-941-1 7.4 7.6 7.0 6.4 6.3 6.9
Means 7.7 8.0 7.1 6.7 6.4

Length of peduncles

IT81D-699 9.4 9.6 9.3 9.0 9.3 9.3d
IT82 (e-18) 9.4 9.7 9.3 9.2 9.1 9.3d
1T84S-2246-4 11.6 12.7 10.9 10.4 10.3 11.2b
TV x 3236 11.9 12.9 11.4 10.9 10.6 11.5a
IT90K- 277-2 9.6 9.9 9.4 8.7 8.5 9.2d
IT870-941 9.7 9.9 9.5 9.4 9.2 9.5¢
Means 10.3b 10.8a 10.0c 9.6d 9.5d

Means in the same column and with the same parameter with different letters are significantly different at p<0.05
using DMRT.

Table 3. Morphological characteristics of the six cultivars of cowpea subject to SEO

Characters Cowpea cultivars  Oil level
0 25 50 75 100 Means

Days to 50% flowering IT81D-699 39.8 37.6 40.2 44.6 45.0 41.48d
1T82 (e-18) 40.6 38.2 40.9 435 452 41.68¢
1T84S-2246-4 38.2 37.0 433 44.7 44.9 41.62b
TV x 3236 38.0 37.0 42.7 439 44.1 14.14a
IT90K- 277-2 39.8 38.7 42.9 45.8 46.3 42.7¢
1T870-941 40.8 394 43.6 473 479 43.8f
Means 39.5b 38.9a 42.3c 45.8d 45.6d

Number of nodes on IT81D-699 9.7 10.6 9.1 8.7 8.0 9.22¢

main stem
IT82 (e-18) 9.6 10.5 9.0 8.7 7.6 9.08d
1T845-2246-4 10.0 10.9 9.6 9.2 9.0 9.74b
TV x 3236 10.9 11.7 10.5 9.6 94 10.42a
1T90k- 277-2 9.5 10.4 9.2 8.5 7.3 8.98¢
1T870-941 9.3 9.9 8.7 8.3 7.5 8.74f
Means 9.83b 10.67a 9.35¢ 8.83d 8.13e

No of braches IT81D-699 4.6 4.8 43 4.0 3.6 43¢
IT82 (e-18) 3.8 4.0 3.6 3.5 3.0 3.6e
1T84S-2246-4 5.6 5.8 5.2 4.6 3.9 5.0b
TV x 3236 7.8 8.0 7.7 5.8 6.3 7.3a
I1T90K- 277-2 42 4.6 4.0 32 2.8 3.8d
1T870-941 4.1 4.5 3.8 3.1 2.6 3.6¢
Means 5.0b 5.3a 4.8¢c 4.1d 3.1e

Number of peduncles IT81D-699 7.1 7.4 7.0 6.3 6.2 6.8¢
1T82 (e-18) 7.2 7.5 6.2 6.4 5.2 6.4d
1T84S-2246-4 8.6 8.8 7.4 7.2 7.0 7.8a
TV x 3236 8.7 8.9 7.9 7.7 7.4 7.8a
IT90K- 277-2 7.3 7.5 7.0 6.4 6.3 6.9b
1T870-941 7.4 7.6 7.0 6.4 6.3 6.9b
Means 7.7b 8.0a 7.1c 6.7d 6.4e
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Length of peduncles IT81D-699 9.4
IT82 (e-18) 9.7
1T84S-2246-4 12.7
TV x 3236 12.9
IT90K- 277-2 9.9
IT870-941 9.9
Means 10.3b

9.6 9.3 9.0 9.3 9.3d

9.7 9.3 9.2 9.1 9.3d

12.7 10.9 10.4 10.3 11.2b
12.9 11.4 10.9 10.6 11.5a
9.9 94 8.7 8.5 9.2d

9.9 9.5 94 9.2 9.5¢

10.8a 10.0c 9.6d 9.5d

Means in the same column and within the same parameter with different letter are significantly different at P< 0.05
using DMRT.
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Regarding force exerted by gravitational radiation emitted from
binary system

Manjunath. R. (Reader in physics)
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Shivanagar, Rajajinagar, Bangalore-560010, Karnataka, India

manjunathr1988@yahoo.in

Abstract: The new mathematical model allows us to calculate force exerted by gravitational radiation . It is shown
that the equation for the calculation of force exerted by gravitational radiation accounts for the potential energy of
the binary system emitting gravitational radiation and life time of an orbit.The above expression F= U/ 8tC ( F=
Force exerted by gravitational radiation ,U= Gravitational potential energy of the binary system emitting
gravitational radiation, t = lifetime of an orbit ,C=Speed of light in vaccum ) was developed based on the Newton
gravitational concepts and basic concepts of gravitational waves.The force of gravitational radiation is defined as the
function of rate of energy loss of binary system with respect to orbital decay. [Academia Arena, 2010;2(4):52-58]
(ISSN 1553-992X).

Key words: Force of gravitational radiation ,Gravity, Speed of light ,Radius of orbit,Gravitational potential energy.

Gravitational wave is a fluctuation in the curvature of spacetime which propagates as a wave, traveling outward
from the source. Predicted by Einstein's theory of general relativity, the waves transport energy known as
gravitational radiationTwo objects orbiting eachother in highly elliptical orbit or circular orbit about their center of
mass comprises binary system.This system losses mass by emitting gravitational wave . Gravitational waves are
radiated by objects whose motion involves acceleration, provided that the motion is not perfectly spherically
symmetric (like a spinning, expanding or contracting sphere) or cylindrically symmetric (like a spinning disk).

Figure -1: Emission of gravitational waves from the binary system
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The rate of flow of energy from the binary system through gravitational radiation is given by
P =-dE/dt (D

Here P=Power of the gravitational radiation , dE be the energy change of the binary system with respect to time dt ,
- ve sign indicates rate of energy loss of binary system in the form of gravitational radiation

Power of gravitational radiation can be given by

Suppose that the two masses are m; and m,, and they are separated by a distance r. The power given off (radiated)
by this system is:

dF . _g G_‘i (mlmg)g(mi —|—mg)

P=="%7 = ©)

Here G = universal gravitational constant , C = speed of light in vaccum.

Gravitational radiation robs the orbiting bodies of energy. As the energy of the orbit reduces, the distance between
the bodies decreases, and they rotate more rapidly. The rate of decrease of distance between the bodies versus time

is given by:

Fah

]
A S

Tl M al)

BATEA= N oy

Figure -2: Orbital decay due to emission of gravitational radiation with respect to time

dr 64 G° (mimy)(my +my)

d 5 & r3 (3)

Multiplying the equation (2) by 2 we get
2P = [-64 G"3/C”5 *(mimz) (mi+mz) /r*3] *Gmumz/r*2 @)
From (3) we get
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2P = dr/dt *Gmimz/r"2 %)

Newton's law of universal gravitation states that “Every massive particle in the universe attracts every other massive
particle with a force which is directly proportional to the product of their masses and inversely proportional to the
square of the distance between them .

Gravitational force between the two objects orbiting each other in highly elliptical orbits given by

Fg=Gmi m: /r*2 (6)
Here Fg = Gravitational force between two objects orbiting each other ,G = Universal gravitational constant ,
r = Distance between masses m1 and mzrespectively.

Thus (5) becomes 2P = dr/dt * Fg (7

From (1) we know P = - dE/dt

Then the equation (7) becomes Fg=- 2dE/dr ®)

dE be small change in energy of binary system with respect to small change in dr , - ve sign indicates rate of energy
loss of binary system with orbital decay .

5 ¢ 7

b= — —
The lifetime of an orbit is given by: 256 G* (mymg)(my + ma) Q)

Let us multiply (9) by 4 we get

4t/r =5C*5r” 3/ 64 G*3 *(mimz) (mi+mz) (10)

Since - dt/dr = 5CAs r* 3/ 64 G*3 *(mimz) (mi+m: )

4t/r = - dt/dr )
dr = - dt* r/ 4t (12)
Thus the (8) becomes
Fg=- 2dE*4t /-dt *r (13)

Here r = Distance between masses mi1 and mz respectively , t = lifetime of an orbit .
From (1) we know dE/dt =-P
Then (13) becomes Fg=-8Pt/r (14)

P=-Fg r/8t (15)

Here P = power of gravitational radiation , Fg =gravitational force between 2objects orbiting each other,
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I = Distance between masses mi and mzrespectively , t = lifetime of an orbit .

Determination of the Photon Force and Pressure
Reissig, Sergej

The 35th Meeting of the Division of Atomic, Molecular and Optical Physics, May 25-29, 2004, Tuscon, AZ.
MEETING ID: DAMOPO04, abstract #D1.102

In [1] the formula for the practical determination of the power of a light particle was derived: P = hf*2 (W) (1). For
the praxis it is very usefully to define the forces and pressure of the electromagnetic or high temperature heat
radiation. The use of the impulse equation F = fracdPdt = fracd(mc)dt (2) together with the Einstein formula for E =
mc”2 leads to the following relationship: F = fraclcfracd(mc”2 )dt = fraclcfracdEdt (3) In [1] was shown: -
fracdEdt = P (4). With the use the eq. (1), (3), (4) the force value could be finally determinated: | F | = frachf*2 ¢ or |
F | = frachck *2 = fracEA [N]. The pressure of the photon could be calculated with using of the force value and
effective area: p = fracFA [Pa]. References 1. About the calculation of the photon power. S. Reissig, APS four
corners meeting, Arizona, 2003 -www.eps.org/aps/meet/4CF03/baps/abs/S150020.html

E=F A
According to Planck’s theory of radiation
Energy associated with radiation can be given by
E=hf
Thus the equation E=F A becomes F=h f/ A
Then the equation (1) becomes P=FC (16)

Here P=Power of radiation, F= Force exerted by radiation ,C= speed of light in vaccum , h = planck’sconstant ,
f= frequencyof radiation , A = wavelength of radiation .

According to General relativity gravitational radiation travels at speed of light. It carries energy along its motion .It
possess wavelength and exerts force on other objects .

Hence the equation (16) also applies to Gravitational radiation .
Then (15) becomes F= - Fg r/8tC 17)
Gravitational potential energy of the binary system can be given by
U=-Fgr (18)
Thus the equation (17) becomes F= U/ 8tC (19)

Here F= force exerted by gravitational radiation ,U= Gravitational potential energy of the binary system emitting
gravitational radiation, t = lifetime of an orbit ,C=Speed of light in vaccum .

ESince power of gravitational radition is given by P=FC
From (17) we kn ow F=-Fg r/8tC ie P=-Fg r/8t (20)

Power of gravitational radiation can be given by P=h f "2
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Here f= frequency of gravitational radiation .

Figure-3: Loss of mass of orbiting object in the form of power radiated
Then the equation (20) becomes f*2 = - Fg r/8ht
f=[ - Fg r/8ht "2 21
From (18) we know U= -Fg r
Then the equation(21) becomes f=[ U/ 8ht |[*1/2 . (22)
Here f= frequency of gravitational radiation , h =planck’s constant (6.625*10”" -34]S) .
Angular frequency of gravitational wave can be given by @ =2 ntf’
Thus the equation (22) becomes
o =2 n[ U /8ht |*12 (23)
Here @ =Angular frequency of gravitational wave
According to Plancks law of radiation ,Energy associated withthe gravitational radiation can be given by
E=hf (24)
Multiply the equation(22) by h ,where h= planck’s constant
we get E=h[ U/ 8ht]*12

Here E=Energy of gravitational radiation
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Result:

1)

Gravitational force between 2objects orbiting eachother is given byFg = - 2dE/dr

(dE be small change in energy of binary system with respect to small change in dr , - ve sign indicates rate
of energy loss of binary system with orbital decay) .

2) Frequency of gravitational radiation is given by f=[ - Fg r/8ht |*1/2
( f=frequency of gravitational radiation , h =planck’s constant (6.625*10" -34]S), Fg =Gravitational force

between 2objects orbiting eachother, t = lifetime of an orbit).

3) Force exerted by gravitational radiation is given by F= U/ 8tC
( F= force exerted by gravitational radiation ,U= Gravitational potential energy of the binary system
emitting gravitational radiation, t = lifetime of an orbit ,C=Speed of light in vaccum).

4) The angular frequency of gravitational radition is given by @ =2 [ U /8ht |*1/2.

5) The energy associated with the gravitational radition is given by E=h[ U/ 8ht |*1/2 .
( E= Energy of gravitational radiation ,U= Gravitational potential energy of the binary system emitting
gravitational radiation, t = lifetime of an orbit ,C=Speed of light in vaccum,h =planck’s constant).
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Conclusion : The theory of relativity predicts that masses being accelerated should emit *gravitational
radiation" in the same way that charged particles (like electrons) emit electromagnetic radiation when they are
accelerated. When two objects orbit each other,they lose mass in the form of radiation. According to the equation

Fg=- 2dE/dr, gravitational force between 2orbiting objects increases with rate of energy loss of binary
system with orbital decay. More energy loss from binary system leads to more orbital decay .The distance
between 2 objects orbiting each other decreases then gravitational force between 2 objects orbiting each other
increases( Fg a 1/r ). According to equation F= U/ 8tC i.e Fa U/t force of gravitational radiation increases
with gravitational potential energy of binary system and force of gravitational radiation decreases with the
lifetime of an orbit. As frequency of emitted radition is more ,more is the loss of mass from the system in the
form of gravitational radiation .The decrease in lifetime of an orbit is followed by increase in frequency of
gravitational radition.
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With Author’s New Correct Concepts Of The Social-historical Development, To Explain:
“What Are Modernization, Socialism And The Primary Stage Of Chinese Socialism™?

Dongsheng Zhang Email:zhangds12@hotmail.com

Abstract: The purpose of this article is: With author’s new correct concepts of the social-historical development, to
define the real implications of modernization, socialism and the primary stage of Chinese socialism, as to point out
the correct direction for Chinese social-economical development. The developmental process and direction of the
mankind society in every country are all the same, there is no exception for China. According to author’s new
concepts of the development of mankind society, the changes of the economic formations of society would be really
followed by the changes of the dynamical formations of the social main productive powers. Mankind would have six
great economic formations of society, they are primitive society, slave society, feudal society, pre-capitalist society,
post-capitalist society and socialist society in future. The great differences in the politics. economics and society of
every country at present are just to show that every country locates in the different developing stage. New, the main
characteristics of “the primary stage of Chinese socialism” clearly show that China locates in the developmental
process of pre-capitalism, so, its correct developmental direction should be to decrease nonstop in the 3 great
differences between worker and farmer, between town and country, and between districts; it should accord with the
general law of the development of mankind society. [Academia Arena, 2010;2(4):59-76].

Key words: modernization; the 3 great differences between worker and farmer, between town and country, and
between districts; pre-capitalism; post-capitalist society; socialist society; the primary stage of Chinese socialism
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Regarding ultimate fate of our mother earth
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Abstract: From past several centuries many scientists are struggling hard to understand the truth of ultimate fate
of our mother earth . Most of the assumptions and predictions regarding the ultimate fate of our mother earth have
been proved to be wrong .I have made an attempt to figure out the ultimate fate of our mother earth through a
mathematically derived equation i.e R=¢/H cosec 0 [ (p/ po)” 1/3 -1] { where R=Radius of elliptical orbit in
which earth moves around the sun, ¢= speed of light in vaccum (3*10*8m/s), H=present Hubble constant ( which is
the function of time), py = present mass density of universe , p= later mass density of universe which vary with
respect to time ‘t’. @ =angle between concepts d: and d respectively}.The above expression was developed based on
cosmological, astronomical and mathematical concepts.The above paper also describes about the variation of
radius of earth’s elliptical orbit around the sun with mass density of infinite universe. [Academia Arena,
2010;2(4):77-84] (ISSN 1553-992X).

Keywords: Angle, Density, Radius.

Introduction : The Universe comprises everything we perceive to physically exist, the entirety of space and time,
all forms of matter and energy, and the physical laws and constants that govern them . It is believed that earth is
only a part of our universe and only place in the Universe in which life is known to exist . As the result of our
universe expansion distant galaxies are moving away from the earth. Moreover there is variation of mass density
of infinite universe with respect to time due to the cause of expansion. Hence there is change in radius of earth’s
elliptical orbit around the sun with mass density of infinite universe. Every beginning of nature’s creation has an
end. Earth is created by law of nature and it will be destroyed by the nature itself. When the mass density of
infinite universe remains constanti.ep/po=1 (p =po),then the value of radius of earth’s elliptical orbit around
the sun will become 0 i.e R=0. The ultimate fate of earth depends totally upon the mass density of universe.The
ratio p/po also varies with the value of 0.
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Derivation:

Figurel: Parallax method

D=distant galaxy

S=sun.(center of the solar system).

R=Radius of elliptical orbit in which earth moves around the sun.

A and B are the position of earth at different instants of time respectively .
di=distance between sun and distant galaxy .

d=distance between earth and distant galaxy .

0 =angle between di and d respectively.

From triangle SDB, tan 6=R/ d1 i.e di=R /tan 0

By appyling law of Pythogarous theorm to triangle SDB we get BDA2=DS"2+ SBA2
BD=d, DS=di, SB=R i.e d~2=di"2+RA"2 (Asdi=R /tan0 )

Then the equation d 2= di*2+ RA2 becomes d A2=RA2 /tan”20 +R /"2
d A2=RA2(1 /tan™20 +1) ,as (1 /tan™20 + 1=cosec"20 )

The equation d A2=R/2(1 /tan”20 +1) becomes d A2=R "2 cosec”2 6
i.ed=R cosec 0 is obtained.

According to Hubble law: Greater the distance of distant galaxy from the earth(observer on earth) ,greater is the
velocity with which distant galaxy moving away from the earth (observer on earth)

Hence mathematically represented by the equation v=Hd

where H=present Hubble constant ( which is the function of time) .

v= velocity with which distant galaxy moving away from the earth (observor on earth) .

d= distance of distant galaxy from the earth.

As d = R cosec 0 then the equation v=H d becomes v=H R cosec 0 is obtained .

Let us divide the above equation v=H R cosec © by c

where c= speed of light in vaccum (3*1028 m/s)

Then we get v/c=H R cosec 0 /c is obtained.

If a source of the light is moving away from an observer, then red shift (z > 0) occurs; if the source moves towards
the observer, then blue shift (z < 0) occurs. This is true for all electromagnetic waves and is explained by the
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Doppler effect. Consequently, this type of red shift is called the Doppler red shift. If the source moves away from
the observer with velocity v, which is much less than the speed of light (v << ¢), the red shift is given

v

€ (Since == 1)
where c is the speed of light in vaccum.
i.e v/c=Z (where Z=Red shift)i.e Z=HR cosec 0 /c is obtained
Another application of the z parameter is to imply the scale factor R of the universe at the time that light
was emitted from a given observed galaxy The z parameter is related to R by the expression
1+Z=A\ observed / A emitted = Rg/R = 1/R.
Since the present scale factor of universe is taken as Ry =1 .

e

The z parameter can also be used to assess the mass density compared to them mass density po at the
present time. p =po/ RM3, we know mass density of universe vary with respect to time
where po = present mass density of universe.

p= later mass density of universe which vary with respect to time ‘t’ .

As 1+Z = 1/R,

Cubing of equation 1+Z = 1/R we get ( 1+Z)*3 = 1/R"3.

The equation p= po/ R*"3 becomesp/ po=1/R"3 i.ep/ po=(1+Z)*3 is obtained.
(p/ Po)*1/3=(1+4Z), As( Z=HR cosecB /c ).

Equation (p/ po)*1/3 =(1+Z) becomes (p/ po) *1/3 =(1+ HR cosec O /c)

(p/ po)*1/3*c=(c+HR cosecB).

HRcosecO= (p/ po)*1/3c-c .

HR cosecO=c[(p/ po)™1/3 -1]) i.e R=c/HcosecO[(p/ po)*1/3 -1].

Where R=Radius of elliptical orbit in which earth moves around the sun.

c= speed of light in vaccum (3*1028m/s)

H=present Hubble constant ( which is the function of time)

Po = present mass density of universe.

p= later mass density of universe which vary with respect to time ‘t’.

0 =angle between diand d respectively .

By taking the the ratio (p / po ) =1 Hence Mass density of universe remains constant .
then R= ¢/ Hcosec O [ (1) 1/3 -1].

R=c/HcosecO[1 -1].

Since (1)21/3 =1 (cuberootoflisl).i.eR= ¢/ HcosecO[0] thenR=0.

Hence Radius of elliptical orbit in which earth moves around the sun is zero i.e R=0.

As R= 0(distance between the earth and the sun is zero) .

Result :
When (p / po) =1i.e ( Mass density of universe remains constant ), then there is no distance between sun and
earth .Thus our mother earth will come into an end( Earth and sun are close to each other).

Discussion and Conclusion : As we know our infinite universe is growing and expanding. Hence we can observe
variation of mass density of universe with respect to time ’t’. Many questions like Does the universe expands forever
or contracts ....... come into our mind, when we think about our universe But the answer will again become a
question itself. If the mass density of universe remains constant( mass density does not vary with time) then R=0i.e
there is no distance between sun and earth. If the collapse of earth towards the sun happens we are just a human
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being in front of nature who can do nothing but simply watch like a movie in an astonished way. Creation of earth
took billions of years but destruction of earth will take only few seconds .There after deep silence remain in our
universe . The value of p/ po vary with the value of ©.

For example : if 8= 0 degree then HRcosec 8 /c +1= (p/ po) *1/3 i.e (p/ po)*1/3 =infinity i.e Z=infinity

If 6=90degree then HR /c+1= (p/ po)*1/3 i.e Z=HR/c ( Z= red shift) .
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Additional information:

Does energy and impulse are interconvertable

Consider a photon of relativistic mass ‘m” moving with speed ‘¢’ is associated with the wavelength ‘A’ is given by
the relation A=h/me¢, Where h=planck’s constant (6.625%10~-34 JS).

According to wave theory, speed of the photon wave is given by ¢ = A /T, where T= time period.
By substitution of value of ‘¢’ in the equation A = h/me, we get the expression m A*2 = hT.
According to wave theory, as frequency of photon wave is given by f=1/T.

Then the equation m A”* 2 = hT becomes f=h/mA"2

De Broglie wavelength associated with the photon is given by A= h/p,

thus the equation f=h/mA~2 becomes f=p/mA.

Angular frequency associated with the photon is given by @= 2 =f.
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By putting the value of f=p/mA.. in the above equation we get = 2 p/mA.

The above equation @= 2 p/mA. can be applied to both photons and material particles like electron in motion.
Debroglie wavelength associated with the electron is given by A=h/mv

Where v=velocity of electron in motion

Then the equation @= 2 tp/mA becomes ®w= 2 tpmv/mh i.e @= 2 wpv/h.

Part:2

Consider a electron of mass “me” at rest, total energy associated with the electron is given by “me ¢*2”. Suppose
radiation of energy hf is incident on this electron at rest. Part of energy hf” is absorbed by electron and part of
energy hf’ is scattered by electron . Absorbed energy hf” is converted to motion of electron, hence electron travels a
distance ‘x’ in time “t’. let O be the scattering angle.

Figure :1 —schematic diagram of scattering of energy of photon by electron

x= Linear displacement of electron

hf = Energy of incident radiation

hf> = Energy of scattered radiation

0 = scattering angle

Consider a parallelogram ABCD constructed as shown in the figure 1.

Let AB=CD=x, AD=BC=hf, AC=hf"(opposite sides in parallelogram are equal)
Law of cosine is given by a*2=b”2+¢”2-2bc cos 0. Let a = x, b=hf, c=hf’, cos A = cos6.
By applying the law of cosine to the triangle ADC, we get
X"2=(hf)*2+(hf*)2-2(hf)(hf’) cos 6 =1

By law of conservation of momentum of photon.

> o o > o >
Weget P= P+ P where P, P, P be the momentum of incident, absorbed and scattered photon respectively.
y oy y oy
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Let us assume absorbed momentum of photon = momentem of electron

- >
ile. Pp=p
v
> oS> > -
Thus p= P+ P where P =momentum of electron
y y'

- > -
P = pP— P Squaring on the both sides we get
y oy

- -
pPr2= p— p |2, as (a-b)"2=a"2+b"2-2ab
y oy

- -
Thus the above equation becomes p *2=py "2+py *2-2 |Py. Py

- >

According to dot product rule | ae b |= |a||b|cos®

Then we get p~2=py *2+ py' * 2-2| py | | py | cos ©

Let us multiply the above equation by ¢ * 2we get

Where ¢ = speed of light in vaccum (3* 10 ~ 8 m/s)

P A2 ¢ "2 =py”2c”2+py c"2-2| py| | py |c*2 cos O

As we know frequency of photon is directly proportional to it’s momentum

i.e hf= pc thus the below equation is obtained

p 2 ¢ * 2==(hf)*2+(hf’)2-2(hf)(hf’)cos 6 = 2

By comparison of 1 and2 we getx *2=p *2c* 2

i.e x = pc (position of electron is defined as the function of it’s momentum)

As told earlier position of electron is defined as a function of it’s momentum i.e x = pc
Small change in momentum of electron causes small change in it’s position i.e. dx = dpc hence,
dp = dx/c

Newton second law of motion is mathematically represented by equation F=dp/dt
Where F = force exerted by photon

dp = Small change in momentum of electron with respect to time
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As dp = dx/c then the above equation becomes F= dx/dtc.
as velocity of electron is defined as v = dx/dt.
Then F =v/c is obtained

Force exerted by photon is defined as function of velocity of electron

As impulse exerted by photon is mathematically given by I =F dt.

then the equation F= dx/dtc becomes Fdt = dx/c

i.e I =dx/c

Impulse exerted by photon is defined as function of change in position of electron

At point A and B mass of electron is me i.e total energy associated with electron is mec”2.

(As electron is at rest at point A and B)

But in between point A and B mass of electron is me”2 (since electron is in motion in between point A and B )
Hence Total energy of electron in motion is mathematically given by E= mec”2+hf’

(As absorbed energy adds up to rest mass energy ) where E= total energy of electron in motion

hf’=absorbed energy of photon

mec”2=rest mass energy of electron

As x=pc (position of electron is defined as the function of its momentum)

As absorbed momentum of photon equals the momentum of electron i.e py»=p then x= pyc

pyc=hfthen x=hf’ then the equation E= mec”2+hf’ becomes equation E= mec”2+x=3

According to Einstein equation E= mec”2+Ei=4

By camparison of 3and 4 we get Ex=x i.e kinetic energy of electron = position of electron .

mc”2=mec”2+x , let us multiply the equation by ¢”2 then we get m = me +x/c"2 .

Thus m approaches me by the factor x/c*2 i.e relativistic variation of mass of electron with respect to its position
Small change in kinetic energy of electron causes small change in its position i.e d Ex=dx i.e I=dx/c

i.e I=d Ex/c i.e d Ex=Ic

According to Work energy theorm

Work done on particle equals change in kinetic energy of particle i.e W=d Ex i.e W=Ic

Work done on particle involves storage of energy in particle i.e W=Ea where E-= Energy stored in particle.
E. =Ic ,energy stored in particle is defined as a function of impulse applied on the particle

Thus Eaal (as cis constant ) i.e Impulse and energy are interconvertable.
Result : Energy is indirect measure of impulse applied is given by relation Ea =Ic.
Relativistic variation of mass of particle with respect to its displacement is given by the relation

m = me +x/¢*2  (in case of linear displacement of the particle ,we can take position as displacement)
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For example: Foot ballplayer applies a very large force on football in very short time ( very large force applied on
foot ball in short time is impulse) thus foot ball player loses some energy in the form of impulse applied by the
player.Foot ball gains energy in the form of impulse applied on it .Thus impulse and energy are interconvertable.

2)  Proof for Einstein predicted formula E=tc
As x = pc (position of electron is defined as the function of its momentum)

As momentum of electron can be given by p= m v then the equation x = pc becomes x=(m v)c i.e x/v=mc¢
According to Newton v=x/t i.e Equation x/v=mc becomes t = mec ( m= relativistic mass of electron)
According to Einstein E=mc¢”2 hence E=(mc)c becomes E=t ¢

Energy= time * speed of light in vaccum
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