Personal Pronouns in Santhali

Uttamprasad Bhattarai*

Abstract

This very brief writing presents personal pronowfiSanthali language that is one of the much
endangered languages of Nepal. Encountering varitarsns of personal pronouns, the
researcher urged to get as many as possible fonngspaimary data were collected by using
guestionnaires. Personal interview with Santhalsswa must. The data and information
gathered were verified from secondary source. Imti&si language, there are five first
pronouns- j1' (singular), 'alg', and 'alj7 (dual), and 'abu’' and 'ale' (plural).Two dual fosm
and two plural pronouns are distinguished inclusiv® exclusive pronoun. Three forms of
second person pronouns are found - singular, daal plural numbers Santhals use twelve third
person pronouns in their conversation. These twekanouns are grouped into four on the
basis of proximity of the addresser and addres3ée various forms of Santhali personal
pronouns are found to be similar to other indigesidanguages of the country. Thus, further
research is must to promote and preserve thislaaguage.

Key words: Santhali language, endangered, singular, dualaipland personal pronouns.

Introduction

Santhali, the mother tongue of Santhals, is categorized in thd éstdangered
languages of Nepal. According to population Census 2011, the total numbettwdlSa
in Nepal is 51,735 which is about 0.19 percent of the total populatiorehlNThey
live in Jhapa, Morang and Sunsari district in Nepal. Santhali belangustro-Asiatic
language family. The original place of the Santhal is Sawillaige in Midanapur
district, West Bengal. To quote Bhowmik (1986,163) "The name Santedirdicg to
Skrefsrud, is a corruption of Saontar, and was adopted by ttremn they lived for
several generations in the country about in Midnapur." Previdbsly were called
'‘Santals’. In some places of Bihar, Jharkhand, West Bengahtbegalled the same
whereas in some location 'Santhals' is used depending on abrateinciation. In
Nepal they were known as 'Satar'. With the emergency of kdgeland identity of the
lanugage and culture in Nepal, they prefer to be addressed dwmlSaiiio follow the
originality of Santhals, it is worth quoting Online

The self-designation of the Santals isghonan’ or ho; hopon ‘sons of
mankind.” They also use the term mafjhi/majhi ‘headman’ astanonym.
They call their language lgaor. In northern West Bengal, Santali is known as
jagli or paharia, in southern West Bengal and Orisstag, and in Jharkhand as paﬂ'si.

1 https://www.britannica.com>topic>Santali-language.

* Bhattarai is a Associate Professor in Engli§tamak Multiple Campus.
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Methodology

The researcher was engaged in research of the Santhals. Pgrsooan, ‘we',
is considered to be plural number of the first person in EnglistweMer, in the
translation of 'we' into Santhali, the researcher encountdtehatives names viz.,
lalag/, /laliy/, /abu/ and /ale/ that confused him totally. The same was fournie
second and third person. Hansdah and Murmu (2005; 6) confirm "Santali has thre
numbers for nouns and pronouns, viz., single, dual, and plural. In additionatkere
two forms of personal pronouns in the first person in dual and plural munihe
therefore, necessitated the proper and accurate diagnosis afigigpeonouns of this
language. For this primary data are must.

Thus, primary data were collected by using questionnaires pdepagrehe
researcher. Personal interview with Santhals who aratit@f their mother tongue was
also taken. The data and information gathered were verified from seg@ulirce.

Analysis and Interpretation

3. a First person pronoun

There are five first person pronouns in this language. They are mentidoed be

1) 720 QIN7ACDIV 82P[CD |
79 WINACIV 82PDCD |
in hatijatfalaja
I go to market.

1. 2P WIANACIPIZ 8IPD[CD |
P WAINACIPDZ 8IPD[CD |
alay hatijalay tf'alaja
Two of us (inclusive) go to market.

2. IPAQ WINACDIPAQ 8IPDCD |
PG WINZACIPAQ 8IPDCD |
alin hatijalip tlaja
Two of us (exclusive) go to market.

3. 209 WINACDDLEZ 8IPIRD |
20 WINARDDLE 8IPIRD) |
abu hatijabun Jilaja

We (inclusive) go to market.

4. T2 WINZACITZ 8IPIRD |
282 WIANACITBZ 8IPICD |
ape hatijapet/alaja
We (exclusive) go to market.
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Explanation and Finding of the first person pronoun

In Santhali language, there are five first pronourns-(8ingular), 'alg’, and
‘alip' (dual), and 'abu' and 'ape' (plural).Two dual forms and two pluoalopns are
further distinguished between inclusive and exclusive pronountabte below shows
it very precisely:
Table: 1 First person Personal pronoun in Santhali

Number Inclusive Exclusive
1 Singular in
2 Dual aly alip
3 Plural abu ale

3. b. Second person pronoun
Examples of Second Person are given below:

1. U QIN7ADU 82PDCD |
22U QINADU 82PDED |
am hatijamt/ alaja
You (singular) go to market.

2. 902 WINADDZE 820D |
M2 WINADDAL 82PDD) |
n ab hatijabintAlaja
You (dual) go to market.

3. 982 WINACITZ 82PDD |
282 WINARITZ 82PD) |
ape hatijapet/alaja
You (plural) go to market.

Explanation and Finding of the second person pronoun

These examples show that there are three forms of second pesaonns in Santhali.
They are singular, dual and plural numbers. According to Hemrorsedand form
anaphoric form is used. The table below shows it clearly:

Table: 2 Second person Personal pronouns in Santhali

Number
1 Singular am
2 Dual abin/ aben
3 Plural ape

3.c Third person singular personal pronoun
The following examples show the different:

1. Y27 QINACDCD 8IPDD) |
V7 WINACDICD 8IPDD) |
uni hatijajtfalaja
He goes to market.
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2. DDA QWINARDLALZ 8IPDD) |
DOAZ WINACILAZ 8IPDD |
akin hatijakin tfalaja
They (dual) go to market.

3.29b% WAINACDLY 82PDD |
209 WIN7ACILL 8DPDD) |
uka hatijakut/alaja
They (plural) go to market.

4. Y272 WINACDCD 82PDD |
YEZ WINARDTZ 82IPDD |
uni hatijaj t/'alaja
He (far) goes to market.

5. YELb7Z WINZACILAZ 8PDD) |
YELAZ WINACILAL 82PDD) |

unkin hatijakin tf alaja
They (dual) go to market (far).

6. YELY WIN7ACILYL 8IPDD) |
OELY WINZACILL 8IPDD) |
unku hatijakd/ Alaja
They (plural) go to market (far).

7. WAL WIN7ACD[CD 83DPDD |
WD.EA WINACDHTZ 8IPDD |
hani hatijajt/ alaja
He (very far) goes to market.

8. WABLAZ WINACILAZ 82IPDD) |
WIAZLAZ WIANZACDLL 8IPDD) |
haykin hatijakint/alaja
They (dual) go to market(very far).

9. W23bY WIANARILY 8IPDD) |
WIBLY WANZACDLY 8PDD |
haku hatijakutAlaja

They (plural) go to market(very far).

10.29@ WINACICD 8IPID) |
ZoC WINACDTZ 82PDD |

nuj hatijajt/alaja
He (very near) goes to market.

11.290722 WINARDLAZ 8IPDD) |
ZYH7Z QINACILAZ 82PDD |

nukin hatijakint/alaja
They (dual) go to market (very near).
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12.29b% WINACDLY 8IPDD) |
2909 WIN7ACILL 820D |
nuku hatijakutfAlaja
They (plural) go to market (very near).

Explanation and Finding of the third person pronoun

The above examples (3.c.1-3.c.12) show that Santhals use twet/@dhson
pronouns in their conversation. These twelve pronouns are used on tkeobas
proximity. Third person pronouns in sentence 3.c.1- 3.c.3 are used faddnessee
who is near the addresser. Third person pronouns in sentence3x®4are used for
the addressee who is far from the addresser. In the saméhivdyperson pronouns in
sentence 3.c.7- 3.c.9 are used for the addressee who is vergnfathie addresser.
Likewise, third person pronouns in sentence 3.c.10- 3.c.12 agefarsthe addressee
who is very near the addresser. All these pronouns have sihgutiuality and
plurality. The table below presents it in systematic way:

Table3 Third person Personal pronouns in Santhali

S. N. Proximity Singular Dual Plural
1 Generality uni akin aku
2 Far uni unkin unku
3 Very far hani hgkin, hagku
4 Very near nuj nukin nuku

Santhali personal pronoun is found to be similar to other indigeangadges
of the country as some languages have three number systenasidgal and plural.
It is worth quoting Yadhva (2001:196) '. . . Athpare, a Rai-Kiaatguage spoken in
Dhankuta area, distinguishes inclusive vs. exclusive in thiepirson dual and plural
pronouns . . ." The same is found in Koyu. Santhali language yispvienitive and
traditional language.

Recommendation

This article was limited to only a field study in Santhdlage. It, therefore,
cannot be claimed that the findings of this paper are apmicaldll places in Nepal.
So, other experiments of this type should be conducted in ordekth®@issue more
reliable.
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Accounting Concepts

Dr. Netra Bahadur Budhathoki*

Abstract

There are some assumptions on which accountingas&d Accounting is the language of
business. Business firms communicate their affai financial positions to outsiders through
the medium of accounting, which is the languageusfness in the form of financial statements.
To make the language convey the same meaning totetested parties, accountants have
agreed on several concepts which they to follove Miessages so communicated should easily
be understood by the people for whom it is intendedounting concepts can be described as
something which signifies a general notion regagdatcounting principle.

Key Words: Accounting, day to day, concept, rules, principles, financial transactions,
cost, recorded and example

Introduction

Accounting Concepts are general guidelines that all accounsaoidd know and
follow when recording day-to-day business transactions and prgpéinancial
accounts. The assumptions, so made, are most natural and doecedt ones. A
concept is a self-evidence proposition i.e., something takegréoted. There are the
necessary assumptions upon which accounting is based. Accounting tsoacep
postulates, assumptions or conditions upon which accounting recordsaserdesits
are based. The various accounting concepts are as follows:

Business entity concept

This concept assumes that, for accounting purposes, the buseirteggrise and its
owners are two separate independent entities. Thus, the busiméspeesonal
transactions of its owner are separate. For example, when tfex owests money in
the business, it is recorded as liability of the businedset@ivner. Similarly, when the
owner takes away from the business cash/goods for his/her pausendilis not treated
as a business expense. Thus, the accounting records are madeookthef accounts
for the business unit and not the person owning the businesscdrtuept is the very
basis of accounting. Let us take an example. Suppose Mr. Sahtex dtasiness
investingRs100000. He purchased goods for Rs40000, furniture for Rs20000 dnd plan
and machinery of Rs30000. Rs10000 remains in hand. These are theohdbets
business and not of the owner. According to the business eaticept, Rs100000 will
be treated by business as capital i.e. a liability of busit@sards the owner of the
business. Now suppose, he takes awayp®30 cash or goods worth Rs 5000 for his

* Dr. Budhathoki is an Associate Professor in Mggraent, Damak Multiple Campus.
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domestic purposes. This withdrawal of cash/goods by the owner from this coripspt he
in ascertaining the profit of the business as only the busaxgenses and revenues are
recorded and all the private and personal expenses are ignhigaoncept restraints
accountants from recording of the owner's private/persorats#ctions. It also
facilitates the recording and reporting of business tramsacfrom the business point
of view It is the very basis of accounting concepts, conventions, and pescipl

Money Measurement Concept

This concept assumes that all business transactions musebesnaf money, which is
in the currency of a country. In our country, such transactionsaerms of rupees.
Thus, as per the money measurement concept, transactionsrthiag¢ expressed in
terms of money are recorded in the books of accounts. For exahwlkale of goods
worth Rs. 200,000, purchase of raw materials.

Going Concern Concept

This concept states that a business firm will continueatoyn its activities for an
indefinite time. Simply stated, it means that every busineg#ty &éas continuity of life.
Thus, it will not be dissolved soon. This is an important assumptianamiunting, as it
provides a basis for showing the value of assets in thedeakdreet; For example, a
company purchases a plant and machinery of Rs.100000 and its lifesspayears.
According to this concept every year some amount will be slasrexpenses and the
balance amount as an asset. Thus, if an amount is spent omahatewill be used in
business for many years, it will not be proper to charge the amount from thaes\a#
the year in which the item is acquired. Only a part of theeved shown as an expense
in the year of purchase and the remaining balance is shown asset. A business is
judged for its capacity to earn profits in the future.

Accounting Period Concept

All the transactions are recorded in the books of accountseomssumption that profits
on these transactions are to be ascertained for a spqugfied. This is known as the
accounting period concept. Thus, this concept requires that rcbadheet and profit
and loss account should be prepared at regular intervalsisTiesessary for different
purposes like calculation of profit, ascertaining financial pmsitax computation, etc.
Further, this concept assumes that the indefinite lifbusiness is divided into parts.
These parts are known as Accounting Period. It may be of ongspeanonths, three
months, one month, etc. But usually, one year is taken as one accqattodywhich
may be a calendar year or a financial year. Year thahdégm £' of Baishakh and
ends on 3% of Chaitra, is known as Calendar Year. The year that bégims1st of
Shrawan and ends on 31st of Ashad of the following year, is knownaaxcital year.
As per accounting period concept, all the transactions aredeztan the books of
accounts for a specified period. Hence, goods purchased and solg theiperiod,
rent, salaries, etc. paid for the period are accounted for antstatfeat period only. It
also helps the business firms to distribute their income at reigtdavals as dividends.\
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Accounting Cost Concept

Accounting cost concept states that all assets are recordleel loooks of accounts at
their purchase price, which includes the cost of acquisition, treatipa, and
installation and not at its market price. It means that fixeets.g&e building, plant and
machinery, furniture, etc are recorded in the books of accouatprate paid for them.
For example, a machine was purchased by XYZ Limited for R8GO for
manufacturing shoes. An amount of Rs.1,000 was spent on transporting thirenac
the factory site. Besides, Rs.2000 were spent on its install&ti@ntotal amount at
which the machine will be recorded in the books of accounts wouttebsum of all
these items i.e. Rs.503000. This cost is also known as histodsa Suppose the
market price of the same is now Rs 90000 it will not be showmsavalue. Further, it
may be clarified that cost means original or acquisition aolst for new assets and for
the used ones, cost means the original cost less depneciBtie cost concept is also
known as the historical cost concept. The effect of costegaris that if the business
entity does not pay anything for acquiring an asset this itemdwaetl appear in the
books of accounts. Thus, goodwill appears in the accounts only iértiy has
purchased this intangible asset for a price significance.cbhisept requires asset to be
shown at the price it has been acquired, which can be verified tirersupporting
documents. It helps in calculating depreciation on fixed assetsefldat of the cost
concept is that if the business entity does not pay anytbingrf asset, this item will
not be shown in the books of accounts.

Dual Aspect Concept

Dual aspect is the foundation or basic principle of accountingoliges the very
basis of recording business transactions in the books of accourst€ohkept assumes
that every transaction has a dual effect, i.e. it affeetsaccounts in their respective
opposite sides. Therefore, the transaction should be recorded pideas. It means,
both the aspects of the transaction must be recorded in the boeksaints. For
example, goods purchased for cash has two aspects which arigirfy & cash(ii)
Receiving of goods. These two aspects are to be recorded. Thus, lityeconaept is
commonly expressed in terms of the fundamental accounting equatisetsAs
Liabilities + Capital.

The above accounting equation states that the assets of a basmabsays equal to
the claims of owner/owners and the outsiders. This claimss takmed as capital or
owners' equity and that of outsiders, as liabilities or credigmuity. The knowledge of
dual aspects helps in identifying the two aspects of a transastiich helps in
applying the rules of recording the transactions in books afusmts. The dual aspect
concept implies that every transaction has an equal impacsetsaand liabilities in
such a way that total assets are always equal to total liediliti

Realization Concept

This concept states that revenue from any business transaction shimdidithed in the
accounting records only when it is realized. The term realizatieans the creation of
the legal right to receive money. Selling goods is realizatewgegiving order is not. In
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other words, it can be said that: Revenue is said to haverbéakzed when cash has
been received or the right to receive cash on the sale of goa#dsvices or both has
been created. The concept of realization states that revenesdized at the time when
goods or services are delivered. In short, the realization ©ecoen the goods and
services have been sold either for cash or on credit. Iteflss to the inflow of assets
in the form of receivables.

Accrual Concept

The meaning of accrual is something that becomes due especialmount of money

that is yet to be paid or received at the end of the accoupérigd. It means that

revenues are recognized when they become receivable. Though oestivied or not

received and the expenses are recognized when they become hgabgte cash is

paid or not paid. Both transactions will be recorded in tu®anting period to which

they relate. Therefore, the accrual concept makes a distinbetween the accrual
receipt of cash and the right to receive cash as regaresugand actual payment of
cash and obligation to pay cash as regards expenses.cthelaconcept under
accounting assumes that revenue is realized at the tima&leobkgoods or services
irrespective of the fact when the cash is received.

Matching Concept

The matching concept states that the revenue and the expensesdirio earn the

revenues must belong to the same accounting period. So once theereveealized,

the next step is to allocate it to the relevant accountinggerhis can be done with
the help of the accrual concept. The matching concept impk¢sall revenues earned
during an accounting year, whether received/not received duringagaatnd all costs
incurred, whether paid/not paid during the year should be takenaccount while

ascertaining profit or loss for that year.

Conclusions

Accounting concept refers to the basic assumptions which servbatiie of
recording actual business transactions. The important accoundimgepts are a
business entity, money measurement, going concern, accounting peritocraept,
duality aspect concept, realization concept, accrual concegtmatching concept.
Business entity concept assumes that for accounting purposes sthesblenterprise
and its owner(s) are two separate entities. Money measureams@pt assumes that all
business transactions must be recorded in the books of accountmsnofemoney.
Going concern concept states that a business firm will continueryooraactivities for
an indefinite period. The accounting period concept states thathellbusiness
transactions are recorded in the books of accounts on the assuthptigrofits of
transactions is to be ascertained for a specified periocbuhting cost concept states
that all assets are recorded in the books of accounts attiseéiprice. The dual aspect
concept states that every transaction has a dual effedizé®iea concept states that
revenue from any business transaction should be included in thenéiog records
only when it is realized. The accrual concept under accounting asgbat revenue is
realized at the time of sale of goods or services irreispeat the fact when the cash is
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received. Matching concept states that the revenue and the expensed toceara the
revenue must belong to the same accounting period.
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Western Literature: The Ground of the Sanskrit

Baskota Dhananjaya*

Abstract

It has become a crucial time for the explorationtied worth of Eastern literature, especially
Sanskrit, for occupying an identical space andrfkience in the Western literature. The impact
of East in the West was out of common thought @omynin western literary texts, and is often
presumed that seeking such influence of Sandetature is absolutely reluctance. The belief of
western philosophy by the colonials was, and istila dominance of knowledge and science of
the West over the entire world. The 'Eurocentriddwledge has veiled the minds of people in
the East; making believe with the defunct of Sand&nguage, literature and philosophy.
Consequently, it deprived even the Easterners ter émto Sanskrit treasure and seek the kernel
of vast knowledge hidden in it. However, the situatvas something different. Many writers in
the West got touched by Sanskrit literature andy theflected Sanskrit, or rather Hindu
philosophy, in their literary creations. It has meads believe that there is a great impact of
Sanskrit literature in the Western literature. Uokvn to many, Western writers were deeply
influenced by their study of sacred Sanskrit litera. This article tries to explore how Eastern
philosophy / Sanskrit literature shaped Westerntessi and their experience of nature, and
conclude with observations on bringing such Easparspectives to a richer, more mindful, and
self-reflective way of knowing nature and the atheffectively.

Keywords

English: Hinduism, Orientals, absolution, religion, transcendentalism
Sanskrit: brahma, kala, maya, karma, transcendentalism, dharma
Introduction

The Sanskrit literature has a long history. ‘The history mfient Indian literature
naturally falls into two main periods. The first is the \edvhich beginning perhaps as
early as 1500 B.C., extends in its latest phase to about 20qNBaCDonell, 1900);
and it has occupied a large territory of human civilization. Déall further writes
that Rigveda goes back to 1800 BC and it had influenced the Isd@ety and life
style that time.

The Vedic literature in Sanskrit language introduced the Baalnculture reflecting
the civilized life styles and the divine thought and perésdightenment. Both Vedic
and classical Sanskrit literature filled both senses heasimuti' and remembering
'smriti'. The Vedas are for 'shruti’ and 'Puranas’ and 'Upanisadador 'smriti'.

Literature is for both purposes, and they are pervadingffereht parts of world with

the translations of international languages. It has an immeeasute of philosophy
and literature. Consequently, there is never-ending effects rdk®aliterature and
philosophy in the Western literature and philosophy.

* Mr Baskota is a Lecturer in English, Damak Mplé Campus.
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The abstractions represented by the Sanskrit languagesisnpiin the western writers,
however the very word may not be existing in Sanskrit acadeutticres. The terms
like karma, artha, avatara, dharma, kama, kala, moksa, nirvana, shanty, yagga,
purana, yuga, shastra, mayae common terminologies used in Sanskrit literature and
philosophy. But they have corresponding analogies in Englislactien / work,
material, way to, passion, cosmic time, release, liberty / way pm#ce, worship,
legend / fable, age, work, lust / temptati@milarly, Sanskrit does not have the word
'miracle’ as it is impossible to occur without 'karma'eay\inspiring word to teach to
adapt for the achievement in life. The concept of God in Sarlg&rdture is not an
omnipotent single God, rather the 'god' created by the human foriggdysbause there
areinfinite godsin this cosmology.

The occurrence of triple power Bramha (creator), Vishnu (pregerand Shiva
(destroyer) in Sanskrit literature has influenced the westgiters. The concept of
Bhramha has become a worthy concept in Ralf Waldo Emerson angobia

‘Brahma’which amazes the mystery of creation, in which thatoreis beyond our
perception and understanding (Anwaruddin, 2013). Emerson’s poem reads:

If the red slayer think he slays,

Or if the slain think he is slain,

They know not well the subtle ways

| keep, and pass, and turn again.
Far or forgot to me is neatr;

Shadow and sunlight are the same;
The vanished gods to me appeatr;
And one to me are shame and fame.
They reckon ill who leave me out;
When me they fly, | am the wings;

| am the doubter and the doubit,

And | the hymn the Brahmin sings.
The strong gods pine for my abode,
And pine in vain the sacred Seven;
But thou, meek lover of the good!
Find me, and turn thy back on heaven.

Similarly, Sanskrit literature 'heaven' is not the placeeward the 'good guy'; the
reward is in never entering in the life cycle. The pray ins&dinphilosophy refers to
'sacrifice’ or renounce, or 'not to demand anything', rather oreveagthing'. Sanskrit
literature never states that one is poor. It is relative, not absolute
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‘Dharma’ refers to ‘self motivated’ for good deed without ampextation. ‘saba -
dharma’ refers to self preservation, ‘kula — dharma’ reterdamily preservation,
‘yuga- dharma’ refers to the preservation of time and it#,spnd ‘sanatana - dharma’
refers to the preservation of the eternal truth (Pal, 2014). As Mataadlstates Arjun’s
difficulty in making the choice of these four ‘dharma’, tba determine the quality of
life.

The ‘cosmic time’ or ‘kaal’ in Sanskrit literature, presets a mysterious thing; a
continuous motion in which it is our creation but has power toaesatnd Lord Shiva,
who is known as ‘Maha Kaal'. It is difficult ideology aboumé which is powerful and
ambiguous. As T.S. Eliot speaks in the first of ‘The Four Quartets’ aboikdhk:

Time present and time past

Are both perhaps present in time future,
And time future contained in time past.

If all time is eternally present

All time is unredeemable.

What might have been is an abstraction
Remaining a perpetual possibility

Only in a world of speculation (Pal 2014).

The rise of transcendentalism opened more doors to peep the eastesophly;
especially Hindu philosophy through Sanskrit literature andymaiters started to use
the ideas of the East in the Western writings. ‘Atman’ ssfeithe supreme self, or the
impersonal God, cognitive power or essential self. It isarsal heart to give one’s
presence.

‘The atmanis below, above, to the west, east, south, and north; the &madeed, the
whole world’ (gtd. in Hamilton 30).

The concept of ‘Maya’ refers to the product of the power oftiigaand the power of
the self. But this power is magical, mysterious and it reddigeives us. So, Maya is
illusion. Lord Krishna declares in the ‘Bhagawata Gita’ tiais existed from his own
Maya. Emerson’s essays ‘Experience’ and ‘illusions’ preseatconcept of Maya.
Emerson presents himself in his poem ‘Maya’ in this way:

lllusion works impenetrable,
Weaving webs innumerable,

Her gay pictures never falil,
Crowds each on other, veil on vell,
Charmer who will be believed

By man who thirsts to be deceived.
lllusions like the tints of pearl,

Or changing colors of the sky,

Or ribbons of a dancing girl

That mend her beauty to the eye.
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‘Dharma’ refers to duty ignoring all selfishness and perstaeings. Lord Krishna in
Bhagawata Gita declares that he is born in order to save ‘dharma’ irottdsrejecting
‘adharma’. Dharma is justice, responsibility and right conduct. 8wré&on writes in
his ‘Letters’ about ‘over-soul’ which is similar to ‘Brahman’ (RusR39)

The Sanskrit literature (Hindu philosophy) has attracted mostteofprominent poets
and philosophers of the West, not just because of ‘tell {dbtellbecause of ‘something
to be told’ in order to know the self and others well.

Objectives

The objective of this article is to assure that the Sénllarature has innumerable
influences in the western literary phenomena. Although we enjioyg igolated from

the Sanskrit literature, the prominent English writers have addpiis philosophy in

their major literary creation.

Statement of the Problem

The great achievement of the West in literature has signtfiampact of Sanskrit
literature which is really amazing. All disciplines lmfiman researches and learning
would start from the definitions or the European of Americanews] thinkers and
philosophers. But no area of studies till now has admitted tha®dhekrit literature
reflected through Hindu philosophy has strong ground to enrich the afetse
Western mind. Rather the idea of ‘colonialism’ emerged in oaeplift ‘Eurocentric
truth’. The late twentieth and early twenty- first centéyerican critic Lois Tyson
writes in her book ‘Critical Theory Today’ (2006):

Today, this attitude—the use of European culture as the standardidio all other
cultures are negatively contrasted—is called Eurocentrisncoimon example of
Eurocentrism in literary studies is the long-standing philosophy sofcalled
universalism. British, European, and, later, American culturat stard-bearers judged
all literature in terms of its “universality”: to be congieé a great work, a literary text
had to have ‘universal’ characters and themes. However, whethaot a text's
characters and themes were considered ‘universal’ dependethather or not they
resembled those from European literature. Thus, the assumption wdSutbptan
ideas, ideals, and experience were universal, that is, the standdtdhfmnankind.

The result of this ‘West demined knowledge’ paved the ingle@se of our learning

either starting with the definition of Plato or Aristotle. But learning starts with what

the enlightening texts of Sanskrit literature are. The réstiiat the Sanskrit texts have
been made reluctant. The value of Sanskrit literature islioateal to be judged; rather

it is declared to be in ‘dead’ language. This article triggégect the ground of Sanskrit
literature for the creation of literature in the West.

Literature Review

There is enormous flow of evaluating western literatureralije writers and their
works. They are adapted all over the world; because tieegupposed to be excellent,
standard, scientific and authentic. However, the global studiefiterature and
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philosophy have offered a good space for the Sanskrit literaturéhéolast half
millennium (Muller, 1860, p-1). Similarly, the study of Sanskt&rature (MacDonell,
1900) presents the history of Sanskrit literature and itemsons. Jeffrey Somer’,
under the title ‘The Renaissance Writers Who Shaped the Moderid'W2019),
claims that the Western ideas have influenced the entire world. Sother furites:

Some of the writers who emerged during the Renaissance rdmamosst influential
writers of all time and were responsible for literarytechniques, thoughts, and
philosophies that are still borrowed and explored today.

The world enchanted the western mind as the source of ‘persom@inhdbr the
creation of art and literature. But this is not entirely auibeiihe contribution of the
Sanskrit literature to the west has infinite bound, and fbiind in prominent English
poets and philosophers.

Hypothesis

Many people, even writers, have failed to perceive that Satigiritture has the power
to influence western literature. They believe Sanskritditee does not have this light
and everything emerged in the west. To believe Sanskrittliteras believed to be
‘regressive’ in some political schools and it is forced tbele either European or
American writers or philosophers. Even British writers |k®l Forster and Rudyard
Kipling had feelings of ‘Western superiority’. Debendra 8air Shah in ‘JMC

Research Journal’ under the title ‘Implicit Colonialist Idenititfe.M. Forster's Passage
to India’ (2016, Vol-1, No-I) writes:

‘A Passage to India’ strengthens the colonialist ideology of sujigrand its narrative
reinforces the stereotypes, the East.

This is a blunder and a great deception. In fact, Hindu aitin and culture reflected
in Sanskrit literature has played significant role to infleetiee Western mind and their
poetic creation and thoughts.

Research Methodology

This research paper is mainly based on textual readingpbated hard copy, and the
soft copies in the web addresses. The enormous treasurensiriSditerature has
infinite genres and works. Similarly, the writers, poets philosophers in the West
have infinite impacts of Sanskrit literature in their thoughts aratiore

This article tries to examine the impacts of Sansketdiure in major poets, writers
and philosophers of the West; mainly Max Muller, T.S. Eliot, Ml Butler Yeats,
Ralf Waldo Emerson, George William Russell, Walt Whitmanedtith Nietzsche.
Their poems, prose articles and philosophical ideas are extraateder to support this
argument that they are influenced by Sanskrit literature. Xtraotion is made both
from the hard copy books, and the books and research articles in theddrelsses.
Edward Said in ‘Orientalism’ (1979) sees the relationship betvleerEast and the
West; in which the West have created mirror to see the Haistmirror is the result of
the discourse which is paved by the power. The west attained political powgétion
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the colonization to the East and the Easterners devaluedhayahad with them. The
amazing stereotype has been formulated that the Westerrarée'asientific’ and ideas
generated in Sanskrit are ‘unscientific’ or ‘irrational’s A result, the Easterners
adhered what they did not have. But the Westerners made research&anskrit
literature and made it as their source of creation. Theymhath influences from the
treasures hidden in Sanskrit medium.

Discussion

The Sanskrit literature, considered as Hindu philosophyinflagnced the writers and
the philosophers in the Wedbrahma, kala, maya, karma, dharnfaave played
significant role in the western writers’ source of creation.

Sanskrit influences are scattered everywhere in the work &fritigh (American-born)
poet/critic/dramatist T. S. Eliot (1888— 1965). He had compassiorrdevihe Indian
treasures and destiny of people. So, he has portrayed real potifleation of Indian
abstractions and their imperial life under British colony in thenp6Eo the Indians
who Died in Africa’. This poem states the ‘five’ elementgt@ cosmic composition
stated in Bhagawata Gitawhich claims ‘nothingness’ or futile action (Uprety, 1998).
All action is futile and the fruit ought not to be expected. Who elrif tour faring is
linear (in the Western sense of time) or circular (in Hastern sensdarmg? Eliot
expressed a similar doubt in 1943 in his poem ‘To the Indians who iDiédrica’
written at the request of Miss Cornelia Sorabjee for ‘Quilary’s Book for India’.
Eliot's poem ‘To the Indians who Died in Africa’ reads —

This was not your land, or ours: but a village in the Midlands,
And one in the Five Rivers, may have the same graveyard.
Let those who go home tell the same story of you:

Of action with a common purpose, action

None the less fruitful if neither you nor we

Know, until the judgment after death,

What is the fruit of action.

While the earth was going tbave Pralaya (dissolution), the threshantis (peace
blessings benedictions) that concludee Waste Landyhich builds up the long poem
of 1920 into anUpanishad for in the Sanskrit (Indian) tradition in which the
Upanishadsare permitted the triple benediction at the end. Wédlknowledging the
Brihadaranyaka—Upanishadliot delivers the advice of the King Dakshya Prajapmati t
the three kinds of intelligent forms who came to him asiglss gods, anti-gods, and
man. In the original Sanskrit literary form, the gods are gthenfinal advice by the
King Prajapati to be disciplined, to control themselvesabse gods mighie victims
of arrogance; the anti-gods are suggested to be compassionatesdbieey might be
brutal and vicious; and the men are asked to be giving, betaganight become
victims of selfishness. Eliot turns the sequence into-

These fragments | have shored against my ruins

Why then lle fit you. Hieronymo’s mad againe
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Datta. Dayadhvam. Damyata.
Shantih. Shantih. Shantih. (Abrams, 2012)

Data (give), dayadhvani{be compassionate), agémyata(be self-controlled). He has
switched the order of thehastra(rule).

In 1944, ‘The Dry Salvages’ section of Eliot's poem Album ‘Four @iar(no. 3- IlI.

of the 4) sets forth the advice by Krishna to Arjuna on théefiett of Kurukshetra as
stated inBhagawata Gita‘Do not think of the fruit of action.” Eliot may have been
arguing here to the Allied soldiers in the Battle of Britgiliot was an ARP warden).
Was he trying to say that one should fight but forget that enighting to save
democracy from Nazism and Fascism? The doubt lingers andhgnakilecision is a
complicated aspect of life. The poem reads:

| sometimes wonder if that is what Krishna meant—

Among other things—or one way of putting the same thing:

That the future is a faded song, a Royal Rose or a lavender spray

Of wistful regret for those who are not yet here to regret,

Pressed between yellow leaves of a book that has never been opened.

And the way up is the way down, the way forward is the way back.

Similarly, the profound poet of the twentieth century, and dramati®. Yeats (1865—
1939), in December 1885 he attended a talk in Dublin on philosoty Mohini
Mohun Chatterjee, who had put Yeats in a dream. Yeats angisipathis essay ‘The
Way of Wisdom’ to get release from the dream, which basesHindu epic
Mahabharata. Forty-three years, to be exact, because in 1928taemvat is probably
the only poem in English literature that has for its tile hame of a living Indian

person ‘Mohini Chatterjee’. Chatterjee’s explanation of life kové to Yeats in 1885
was absurdly simple:

Don't ask for anything, because you will get it—and get fed up iitsooner or later.
Especially don't ask for love. Speak from a position of strength, weskness;
fulfillment, not emptiness; giving, not begging. Only by giving loe@a gou receive it.
Life is the greatest gift; life is fulfillment, not love.his pronouncement apparently
placed Yeats in that incredibly long dream. In the third and fourthrajna of
‘Quatrains and Aphorisms’ (Rawal, 2013)

Yeats does seem to endorse Mohini's philosophy:

Long for nothing, neither sad nor gay;

Long for nothing, neither night nor day;

Not even “I long to see thy longing over”

To the ever-longing and mournful spirit say.

The ghosts went by with their lips apart

From death’s late languor as these lines | read
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On Brahma’s gateway, “They within have felt
The soul upon the ashes of the heart.”

Yet Yeats wanted love. He craved for Maud Gonne, an ideal ¢baiacmost of his
poems. When she refused him, and married John MacBride, ‘a drurdieglorious
lout’, he proposed to her stepdaughter Iseult, who on Maud’s advictettj@m also.
Yeats did not accept the wise advice of Mohini whom he descdbea ‘handsome
young man with the typical face of Christ, an Indian who taught @iba and all
words that lead to action were a little trivial(What Mohireant, of course, was ‘ego-
loaded’ action.)

The Western twist that Yeats gives to Mohini's Hinduidfek obvious. Yeats puts it:
‘Grave is heaped on grave’ to seek and find the peldeet (Rawal, 2013). To argue
that love is not fulfillment is self-deception. Lovenmksha(liberation, or release from
the changing world and the cycle of birth and rebigdamsarqy. Mohini Chatterjee
would have smiled at that.

The second Indian in Yeats's life was Rabindranath Tagore, witmahe kept up an
on-and-off epistolary relationship until 1930. He found Tagore's prosem poe
translations from the BengdBitanjali good enough for inclusion in his anthology ‘The
Oxford Book of Modern Verse.’

The third Indian was a Swami whose poems also found place i%'¥ eathology.
With Swami Purohit, Yeats entered the esoteric realm of Hmetigious myth and
symbolism. Yeats met the Swami in 1930 and collaborated withrhimanslating the
Upanishadsand other sacred Sanskrit texts. Faber & Faber published ithdmmk
form through the good offices of one of its directors, T. S. Elibg,vincidentally, had
earlier in his ‘primer of modern heresy’ xi consigned Yeat8terary hell, along with
James Joyce and D. H. Lawrence, for producing morally dubious amaptiog
literature. The primer was aptly titletfter Strange GodsBefore he met the Swami,
Yeats had composed in 1920, two years after the havoc of World, Waroem titled
‘The Second ComingHe writes:

Turning and turning in the widening gyre

The falcon cannot hear the falconer;

Things fall apart; the centre cannot hold;

Mere anarchy is loosed upon the world,

The blood-dimmed tide is loosed, and everywhere
The ceremony of innocence is drowned;

The best lack all conviction, while the worst

Are full of passionate intensity

Yeats transforms St. John's vision of the coming of the Antis€hrto a fearful image
of an avatar of Vishnu, Nara-Simha (the Man-Lion), turning him into a Doomsday
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beast who, at the end of the 2000—year gyre of Christian ciidlizatrawls toward the
Christ-child’s manger. In other words, the Christian valudswd and innocence have
been wasted on mankind. Bethlehem has become Bedlam (etymolodlmadiiam” is

a corruption of Bethlehem Asylum in London). Poor Nara-Simha, ondeofnine
manifestations of Vishnu who restoddarmaeach time it declines in the successive
yugas (ages). A perfectly sensible Hindavatar saving an age of men- lions is
metamorphosed (with a touch of the Sphinx) into a world-destragonster in Yeats's
Christian imagination.

Rawlinson, H. (1947) shows how Max Milleould always emphasize that ‘Indian
fables and folktales’ found their way onto the West in bleast stories, where the
Indian animals such as lion, cobra, peacock, jackal and elephalt bh@adapted to
other western animals such as wolf or the fox, but the stenetd essentially remain
the same, made more credible nonetheless, to the local audience throadgypthéons
that sound familiar.

Likewise, the leading contemporary French poet Jean de La if®n{d621-

1695)'s'The Stories of Pilpay’, is said to have traveled from Ind&aBa&ghdad, and
translated into almost every European language. Pilpay in the Irefisiovis Bidya or
Vidyapati. The story of ‘Cinderella’ is supposed to find its iregon in the Indian
folktale ofSuvarnadevi who loses her slipper while bathing. Thesery

tales,according to Rawlinson, is also inspired from numerous Indian fddis tand

fables.

According to Franklin Edgerton (1885-1963), an American linguist scivadhar has

written and translated books of Sanskrit books, seems to dravel knowledge of
Sanskrit language and literature. His stories of ‘Panntratds the most translated
literary product:

...there are recorded over two hundred different versions knowndbiexnore than
fifty languages, and three-quarters of these languages aselmdin. As early as the
eleventh century this work reached Europe, and before 1600 it exisBrdeR, Latin,
Spanish, ltalian, German, English, Old Slavonic, Czech, and perhapsStéenic
languages.

Andrew Marvell (1621-78) in his poem ‘To His Coy Mistresders The Ganga River
as the holy place ‘to be with rubies’ and the ‘most sacredepla find true love’
(Abrams 2012). Ganga River is referred in almost Hindu legends, tales andddpanis

We would sit down, and think which way
To walk, and pass our long love’s day.
Thou by the Indian Ganges’ side
Shouldst rubies find; | by the tide.

The speaker in the poem is seeking true love ‘getting adce&anga’, and he has
complete reliance on it, so have the Hindus. Ganga River liswstishipped for
‘purification’.
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In the following extract of a poetry written by the Anglo-Iripbet George William
Russell (1867-1935), the extent of spread of Indian philosophy is quite distinct:

Shadowy-petalled like the lotus
Loom the mountains with their snows
Through the sapphire,

Soma rising

Such a flood or glory throws,

As when first in yellow splendor
Brahma from the Lotus rose.

Unlike the conjecturing behind the name of the beer brand ‘Bralihere has been no
dispute of the fact that theBfahma (Hindu God of Creation), theotus(a very
preferred flower in Hinduism), arfSloma(an unidentified but oft-mentioned plant the
juice of which was a fundamental offering in Vedic sacrffjcare indeed, Indian in
origin.

Arthur Schopenhauer (1788-1860) Garman Philosopher, examined about the
‘Upanishads’:

That incomparable book....stirs the spirit to the depths...It has theesolace of my
life, and will be the solace of my death (Rawlinson, 1947: p. 145).

Let's hold onto our breaths, because the reason Schopenhauer held higihdine
philosophy, was because it was free from ‘engrafted Jewish supasstit

TheBhagvad Geeta philosophyof theniskama karmgwork for its own sake),
immortality of the soul, the infinite goodness of God, the nothingokedsath and the
virtual denial of the existence of evil, would impart just thguneed level of mysticism,
as well as optimism to thirsty European scholars, poets and philosoptidences of
which could be found in Alfred Tennyson’s ‘In Memoriam’, and Robert Brog/si
‘La Saisaz’; both of these pieces of work written aftee teath of their intimate
friends.

But the soul is not the body:

And the breath is not the flute;
Both together make the music:

Either marred and all is mute.

Walt Whitman (1819-1892), an American poet, writes in his brief pdeoaming in
Thought’ with the identical analogy of ‘Gitawhich has been talking about this
comforting notion of God, of being inherently existing in all thagasd and which is
always triumphant over evil and theredgrmahappens or justice is served. The poem
‘Roaming in Thought’ reads:
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Roaming in thought over the Universe, | saw the little that is Good stéadilgning
towards immortality,

And the vast all that is call'd Evil | saw hastening to merge itself

and become lost and dead.

The profound philosopher Friedrich Nietzsche (1844-19&%) also significantly
influenced in his philosophy and works from ‘Manu Smf(itiaws of Manu). This book
was hailed ‘as a work spiritual and superior beyond comparison’ tsimmgéhat cannot
even be spoken of in the same breath of Bible or the Holy Ghost.

The ‘Shakuntala’ was not just a love story of a woman withikl aeserted by her
royal husband. Since it was translated in English by Willianegom 1789, the story
impacted European romanticism and literary works and scholargupanty, Johann

Wolfgang von Goethe, and of the noblest ‘overtures’ in European nsusansidered
the following piece known as the Shakoontala overture of the Hamgeomposer Karl
Goldmark (1830-1915). The songs reflect the selfhood and wisdom in hisofribst

albums.

Conclusion

The Western writers, even if it be a bit, enjoyed usingeeasmages and symbols in
their literary creation. The process of begetting a lijei@eation begins from the
‘search of self being’ and this ground is really broad in S#rgkrature. Anyone who
reads Sanskrit literature can see the self through ‘bratkhawledge of the self),
‘kaal’ (time), ‘Maya’(desire), ‘karma’(action), ‘dharméiuty), ‘aatma’ (self) and they
become the ‘personal Helicon’ (the source of the creatiarthf Same thing we have
found in the veteran poets and writers of the West- T.8t,BNilliam Butler Yeats,
Jean de La Fontaine, Franklin Edgerton, Andrew Marvell, John Milton, GeortanVil
Russell, Arthur Schopenhauer, Walt Whitman, Friedrich Nietzsche and3¢ldmark
who are inspired from the ‘self- reliance’, ‘good conduct’, ‘dharrmad ‘rahasya’
(mysticism) stated in Sanskrit literature . They used S#nskords, lines and
benedictions in their work of art. They found the contents of iBiariserature really
impressive and enthusiastic. So, they adopted the philosophy ircrgaiion, which is
expressed in Sanskrit language, which is meant to teach for the Hindu cults.
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Correlation between Global Solar Radiation and
Air Temperature in Damak, Nepal

Arun Kumar Shrestha*

Abstract

The solar radiation data is not available everywdén Nepal. The report focused to develop a
model of the regression equation to estimate thar sadiation from the air temperature. The
climatic data of solar radiation and air temperaguof the years 2013, 2014 and 2015 had been
taken from the weather station installed in the mpise of Damak Multiple Campus. The
correlation coefficient of solar radiation to solaadiation, temperature to temperature and
solar radiation to air temperature showed that tteeg highly correlated with each other. On
the basis of the fact, a regression equation isiiged from the mean value of solar radiation
and air temperature of the year 2013, 2014. Thislehds applied to predict solar radiation of
2015. The graphs show that the predicted valueery ¢lose to the observed value. So this
regression model can be applied to the nearby lonato calculate the solar radiation where
the only temperature is recorded.

Keywords: Global solar radiation, Photovoltaic, Average temperature,

atmosphere, humidity, correlation, regression
Introduction

The solar energy arriving on the earth's surface is infahm of electromagnetic
radiation and mostly lies in the wavelengths of 0.3 to 3.0 microm§t¢ The total
solar radiation after entering the earth's atmosphere is allsarige scattered by air
molecules, clouds, and aerosols [2-4]. The total solar radigidential will be a
milestone for designing and predicting the performance of solrgy equipment and
solar energy potential so it requires detailed informatiofitavailability [5-7]. It is
known that under the overcast days the solar radiation yslm&rin comparison with
sunny days. The solar radiant energy on the earth's surfacegaigement not only in
the studies of climate change, environmental pollution but alsagimculture,
hydrology, food industry and promotion of solar photovoltaic technology [8HL&
one of the most viable options for renewable energy resourcagébelectrification in
Nepal. However, there is no detailed study about the global sdé&tion and UV
radiation in the different part of Nepal. Only a few sma@tti and short term measured
data of solar radiation and ultraviolet radiation taken fribvea weather station is
available but continuous and long term solar radiation dataairavailable in Nepal
[11-13].

Nepal has unique geographical features. It expands from plévarea from 60 m to
the world's highest peak Mt. Everest. There is vast tlimariation in every 100 to

* Mr Shrestha is a Lecturer in Physics, Damak gt Campus.
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200 m change of altitude. There are series of the zigzag stdipgmall and high
mountains so even the satellite cannot measure the exact vahlarafadiation in such
complex terrain of Himalaya. Therefore, it is very importantdlidate the ground base
measurement data for the confirmation of global solar radiatidifferent parts of the
country. The ground-based data are now very useful helpful torexifle trend of
global solar radiation however, it is not available in alitgaf Nepal. So, in the
absence of these data, scientists used these limitadfatatnodeling to obtain the
authentic data at any place where there is no ground base $fatidéB]. The air
temperature, under the influence of solar radiation, depends nobmnhe total solar
radiation but also on the air velocity at the surface and ontikerption coefficient of
the surface.

During a day, the air temperature, as well as surface tetope, normally increases
due to solar radiation [16]. The air temperature is alwegs than surface temperature
because the air temperature is measured at a height 1.2nth&aarth's surface. Heat
exchange with surrounding air increases with increasing aiciiglat the surface. The
highest surface temperatures can, therefore, be expectedmatwindless weather
conditions. There is no detailed study about the global solar icadiabd daily day
temperature on the local scale. The first time, the dattan fthe weather station
established in the Damak Campus has been used to develop tlensbklptibetween
solar radiation and day temperature. Three years of data2013 to 2015 have been
collected and average monthly solar radiation and day temperatoadculated. The
correlation coefficient and regression equation have been develgmedhe average
value of solar radiation and day temperature of 2013 and 2014. Thssiegrequation
has been applied to predict the solar radiation on the given t@mgem 2015 and the
predicted value and the measured value of the solar radiation haveobggared.

Methods and Materials
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Fig. 1. Weather station and the location of weatbtation in the political mapf Damak

Damak is situated between3521.28"N to 264458.71" N latitude and §399.40"
E to 8743 10.32"E longitude in the southeastern Terai region of Nepal with 180 m
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elevation. It has a subtropical monsoon climate with summaregatures ranging from
32°C to 35°C, winter temperatures ranging frofiG8to 15’ C, and an average annual
rainfall of 270 mm. Fig.1 shows the weather station and locatitimeofveather station
in the map of Damak.

It is a Micro Controller based Automatic Weather Station twatsists of various
sensors attached to detect various climatic parameterseAdlors are attached to this
data logger for the collection of real-time data automi@ificen my study, only air
temperature and solar radiation sensors are used to colledteherhe microcontroller
converts the analog signals from these sensors to digitahtfofrhis microcontroller
remains in the sleep mode and wakes up only when either a Bmgmnathe sensors is
available or when they receive control signals from thetenacontroller for acquiring
the stored data

Results and Discussion

The monthly variation of solar radiation of 2013, 2014 and 2015 are shokig.ig.

Overall, solar radiation gradually increased from January tol Agnd steadily
decreased from September to December. In between April to Septeinremained
constant with small fluctuation. When the sun gradually shift@chrds the northern
hemispherehe zenithangle of the sugradually decreasess aesult, thesolar radiation

360 —=— 2013
340 —e— 2014
320 | —&— 2015
300
280 |-
260

240 -
220
200 -
180 |-

Solar radiation (Wm’z)

160

140 [} 1 1 1 1 1 1 1 1 1 1 1
Jan Feb Mar AprMayJun Jul AugSep Oct NovDec

Months of a years

Fig. 2. Monthly variation of solar

received by the earth increases. From April to September, Swaily overhead and
the earth surface received the direct solar radiation. Duprg and May, the earth
surface received the maximum solar radiation. Probablydtiésto the clear sunshine
day. However during the next four-month namely June, July, August, eptdrioer,
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earth surface received direct sunlight but due to the cloudy amds@ason, most of
the solar radiation is blocked on the upper surface of the phaos as a result earth
surface received nearly same radiation with small fluanaflhe fluctuation of solar
radiation during that period represents the rainy season. NoveandeDecember
month represent the winter season at which there is an obliqueninofdiae sunlight
and earth surface received the least value of solar radiation. Ane#isen, probably, it
is due to a foggy day.

The trend of the monthly average air temperature throughout the year of 2013, 2014 and
2015 is shown in Fig.3. The result shows the increasing trend petatare from the
starting month of January up to April and nearly constant throughout the month of April
to September. After that, the temperature rapidly decredisBedember. From April

to September, the air temperature is overall constant withfluctuation. The change

in air temperature during that period is due to cloud formation and rairtfiallsdmmer
period has longer day length and earth receives the maximumaliéstion from the

sun whereas winter has the shorter day length and eagivedeast solar radiation.
Thus, longer days typically results in warmer days, whiletshalays result in cooler
days.It has been reported that daily air temperature ifygedected by solar radiation

so it is one of the major factors that controls the dailyeaiperature. When the solar
radiation is irradiated on the earth's surface, earth absorbet itsolarradiation

converted into sensible

32 L—=— 2013
—e— 2014
30 F—a— 2015

28 -

26 |-

22 |-

Air temperature (°C)

18 |-

16 |-

14 1 1 1 1 1 1 1 1 1 1 1 1
Jan Feb Mar AprMayJun Jul AugSep OctNovDec

Months of a year

Fig. 3. Monthly variation of air temperature
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Equation y=a+ b
330 |- Adj. R-Squar 0.92361
Value Standard Err i n
Solar Radiati Intercept -50.480 26.97829
300 |- solar Radiati Slope 11.7035 1.01106
—
5 270 |
s
.E 240 |-
°
S
.E 210 |
(]
(7]
180 |-
150 1 1 1 1 1 1 1

16 18 20 22 24 26 28 30 32

Temperature (°C)

Fig. 4. A linear fit of solar radiation and air temperature of 2013 and 2014

thermal energy rising the air temperature. Both air temperatnd solar radiation are
gradually increased from January to April and air temperatmains constant till
September and then gradually decreased till the end of the moagimwMile, there is
somewhat fluctuation in solar radiation till November and itagain gradually
decreased till the end of the month. The result shows that the mean valmpeafteire
and solar radiation of 2013 and 2014 is highly correlated and rtslatoon coefficient

is 0.96465 and significant level 4.096X10t indicates that solar radiation is the major
contributor to change the daily air temperature. The lifieaf the solar radiation and
air temperature is shown in Fig.4 in which adj.i®0.9236 and it indicates that around
92% data gives the exact fit of a linear relationship. Onbtws of the linear fit of
temperature and solar radiation data, a regression equatiesigmed with the help of
slope and intercept and it is given by Eq.(1).

y =11.70x — 50.48 (D
where y represents the solar radiation and x represent the air temgera

This equation is applied to predict the solar radiation of 20i&nwihe temperature is
provided. The predicted value of solar radiation using Eq. r{d)aoserved value are
shown in Fig. (5). Predicted and observed value didn't agreethgrfegave the nature
of the observed value of solar radiation of 2015 and can be appleddiot the solar

radiation where the only temperature is provided. It also indicatg there are other
factors that mudbe considered for the prediction of solar radiation.
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Fig. 5. The observed and predicted value of solar radiation of 2015

Conclusion

The data of 2013, 2014 and 2015 showed that variations of solar oadsmtd air

temperature are in the same fashion every year. Fromadato April, both solar
radiation and air temperature gradually increase from thenum value and remain
constant for a few months and again they gradually decrease Semtember to
December. The evaluation of the correlation coefficient ofrschdiation and air
temperature shows that they are highly correlated. A ragresgjuation shows that
predicted and observed value of solar radiation of 2015 vary in the sarno®fash
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Physico-chemical study of Tube Well Water
from different wards of Damak Municipality

Ratna Bahadur Thapa*
Abstract

Drinking water quality affects the human healthedity. A study was conducted to evaluate the
quality of drinking water of different wards of Dakn Municipality. Water samples were
collected from 10 different wards.The samples wamalyzed in terms of different physico-
chemical parameters like pH, total hardness, tal@kolved solids; chemical parameters like
total alkalinity,ammonia, chloride, iron, phospha@n the basis of analysis of results, the
data showed the variation of the investigated pastem in water samples as follows:
Temperature(® C) 25-27, pH 6.1 to 7.6, Total Digedl Solids (TDS) 0.256 to 105.4mgl/L,
chloride 23.52-117.6 mg/L, hardness 152 to 224 ngglCaCO3, Iron (Fe) 0.03 to 3 mg/L,
Dissolve oxygen (DO) 2.4 to 10.5 ppm, Nitrate 3169 mg/l, Phosphate 0.01 to 1 mg/L,
ammonia0.02 to 2mg/L,salinity8.3 t042.8 ppm andiTAlkalinity was found to be Nill. Results
were compared with World Health Organization (WHQ0@) and National Drinking Water
Quality Standard 2062. Among these ten differertemwsamples many of these sample are in
poor category in different respects of test, whicldicates that most of the tube well water of
damak municipality are not fit for drinking @ndomestic purposes.

Keywords: Quality of water, WHO and NDWQS standard, Damak Municipality,
Hardness

Introduction

A healthy and safe environment encompasses the physical surroundirgs
psychosocial and health-promoting environment of the society , which sinpha
disease prevention and health promotion for us.Water quality is asedet to the
suitability of water to sustain living organisms and othersusgch as drinking, to
industrial and agricultural purposeggnkatesan, G. Swaminathan, etal,(20.Y3ater

is considered as a universal solvent ,that make the precekd$iée possible. Due to
availability of minerals in water, it is essential feurvival of life on earth. Due to
different physical and anthropogenic activities, there is degoadiatthe water quality,
and it has direct impact on the climate and public healtimta@dnation by various
pathogenic microorganisms and toxic chemical compounds in water are the main source
of infectious diseasdS[ Meneses-Ruiz,etal(2004T he quality of drinking water is a
powerful environmental determinant of health. According to WHO, 8G¥#ades in the
world are caused by inadequate sanitation, pollution and contathithdt&ing water.
Assurance of drinking-water safety is a foundation for the ptewe and control of
waterborne diseases. Majority of today’s groundwater contaimingroblems arise
from human activities and can be introduced to the ground water Vesiaty of
sources like leaching of poisonous toxins and septic tank waste digfsa
Ravichandran,et al (20)R Heavy metals (Pb, Cd, Hg and Iron) contamination in

* Mr Thapa is a Lecturer in Chimestry, Damak Mpiki Campus.
e ————
Damak Campus Journal, Vol. 8, March 2020 30




drinking-water seriously threats human health at differentdenfediseases. Iron is one
of the poisonous materials which enter into the human body throughindrinlater
causing many diseasebidleno Luiz Dos Santos Junior, Gilson, et al(201Zhe
natural water analysis for physical and chemical propeitiesiding trace element
contents are very important for public health studies espedi@ilchildren. These
studies are also a major part of pollution studies in ther@mwent [Hynds
P.D.,etal(2013)]. Thus, it is essential to control water qualigularly, focusing
primarily on physicochemical aspects. In terms of privatesivelater quality, wells’
owners are the ones responsible for this control (treafmesmilar monitoring), but this
is not a feasible solutiorMir Misbahuddin & Atm Fariduddin,(2033first, there is
little information available to the owners, and second, theg @support all costs of
water testing. So, education of the wells’ owners, as welhased responsibility with
regulatory authorities to control water quality should exisrder to obtain the safest
water from these wellsWorld Health Organization (WHOQO) (19p6The aim of this
work was to characterize tube-wells water for consumptiqmeople concerning their
physico-chemical characteristics and evaluate their quatity @ossible impact on
public health.

Materials and Methods
Collection, preparation and preservation of water samples.

Since various natural and man-made factors are responsiblevafier pollution.
Therefore, the selection of sampling sites are carried oipdtytbasis of extensive
investigation and field survey of many factors.Chemical parameteesdeézrmined by
using standard methods immediately after taking them into therasory. Usual
preservative methods were used to preserve the samples. atke sample was
collected in 500 mL bottles for analysis and tested within &tér sampling.The
samples were analyzed as soon as it was possible. A toiél whter samples were
collected. The sources and locations of samples are given in Table 1.

Table 1 Sample code, source and location of sample.

S.N.| Damak municipality, ward No Sample code Source
1. 1 S-1 Tube Well
2. 2 S-2 Tube Well
3. 3 S-3 Tube Well
4. 4 S-4 Tube Well
5. 5 S-5 Tube Well
6. 6 S-6 Tube Well
7. 7 S-7 Tube Well
8. 8 S-8 Tube Well
9. 9 S-9 Tube Well
10. 10 S-10 Tube Well
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Analysis was carried out for various water quality pararsetech as air temperature,
water temperature, pH, total dissolved solids (TDS) dissbbxygen (DO), Alkalinity,
hardness (H), chloride (CI-), nitrate (NO3-) iron (Fe), phosptR@™), salinity . For
this work standard method using pH meter,TDS meter,Kit tethaed,titrametric
analysis,are applied. The reagents used for the analysisARegrade and trippled
distilled water was used for preparation of solutions.

RESULT AND DISCUSSION

Ten tube well water samples were taken and analyzed in lab. The result shoxatethe
quality of ten different wards of damak municipality by randcamgling method.
These observed values are compared with the WHO 2006, and National Drinking Water
Quality Standards 2062. The results of all the analytical fiaa the sample sites are
presented in table 2.

Table 2. Results of Physico-chemical analysis of analyzed tube wediter samples.

ﬁ Parameters | Unit Sample Code WHO NDWQS
S1 (82 (S3 (sS4 (S5 (S6 |S7 (S8 |S9 $10

1. |Temperature °C 25 |27 26 |26 25 |27 26 26 25 27 25 25

2. |pH 63 |74 |73 |76 (62 [62 |61 62 |6.2 6.2 7-85 | 6.5-85

4. |TDS ppm  |78.6 |0.256 (0.334[94.1 |105.4|108.3 |0.336 |0.508 |75.4 |94.5 |1000 1000

5. DO MgL |24 |38 (75 (80 |41 |103 9.1 82 105 |61 6.5-8

6. |Alkalinity ppm Nil |Nil  [Nil [Nil |Nil |Nil Nil Nil - |Nil Nil

7. |Hardness Mg/l [152] |224 |224 (192 |192 |152 |212 (152 (190 |220  |500 500

8. |Chloride MgL |62.72|82.32 [117.6(23.52 [35.28 |72.6 (925 |23.56 |70.36 |110.1 |200 250

9. |Nitrate Mgl |25 |5 100 |75 |3 15 75 45 |80 75 45 50

10.{Iron MgL 103 03 (03 |3 1 3 15 (15 |2 1 0203 | 0.3

11.|Phosphate MgL ]0.05 |0.05 (0.03 [0.03 |0.01 |1 0.05 |1 0.03 [0.05

12.|Ammonia Mgl |05 (15 |1 05 002 |2 1 15 |15 0.5 1.5 1.5

13.|Salinity ppm |83 |138 (428 (148 (125 |20.7 |93 |124 |241 |182

2.1. Temperature

The temperature ranges from 25 to 27°C during sampling. Genelallyatues for
majority of tested parameters of some sample water weradfto lie above the
maximum level of WHO 2006 and NDWQS 2062
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2.2. pH

Among 10 sources of sample water total 7 sample lies beloguiteline value 7-8.5
of WHO (2006) and 6.5-8.5 of NDWQS (2062) Remaining 3 water sampie faend
within the guideline range .

2.3.Total Dissolve solid

The maximum TDS of tube well water is found to have the value of 105.4 mg/L. while
the minimum TDS value was found to be 0.256 mg/L. The maximum pedmit
standard of drinking water according to WHO is below 1000 mg/NDMV/S is below
1000 mg/L. This result shows that the drinking water of theseteel samples is also
below the range.But sampleS2,S3,57,S8 have extremely low valueeamot @uitable

for drinking in terms of TDS.

2.5. Dissolve Oxygen

According to WHO (2006) the permitted range of standard of drinkatgr is 6.5 to8

mg/L. As per above presented data the maximum concentratioreliogeds up to 10.5
and minimum concentration limit exceeds up to 2.4mg/ L. Heresamaple water lies

within given standard range. But remaining 8 samples do notitlienvthe standard

range.This result shows that most the drinking water of teelseted area is not
suitablefor drinking in terms of DO.

2.6. Total Alkalinity

The alkalinity of water is the measure of its capacityneutralize strong acids,
characterized by the presence of all hydroxyl ions capable obinorg with the

hydrogen ion. Hence from 10 different water sample the amount afectation

present in the sample was found to be nil. This shows tkat ik no effect on the
concentration of alkalinity in the sample of tube well water.

2.7. Hardness

This maximum concentration is S2,S3 and minimum concentration ,S6%B.
Chemically, the values for majority of tested parametesample water were found to
lie below the maximum standard level. The permitted standérdrinking water
according to WHO (2006) and NDWQS (2062) is 500 mg/L. Hence tindyy shows
that the water quality of the study area is below the standdu#® and suitable for
drinking in terms of hardness.

2.8. Chloride

The above presented data shows that the concentration of chlaride from 23.52
mg/L to the minimum and 117.6 mg/L to the maximum. Those water sdmplag
minimum and maximum concentration are S4 and S3 respectively.p&imaitted
standard of drinking water according to WHO (2006) is 200 mgtLNDWQS (2062)
is 250 mg/L. Chemically, chloride have disinfectional propertand the values for
majority of tested sample were found to lie below the maxiratandard level. Hence
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this study shows that the water quality of these sample isfpodrinking in terms of
chloride.

2.9. Nitrate

.In above data the concentration of nitrate ranges from 3 togll00 mg/L. The tube
well water sample having concentration limit of 3mg/L & &@d concentration limit
having 100 mg/L is S3. This above data shows that the wateresam$B,S1, lie near
the WHO standard .All other data are found above and extreme bedopetmmitted

range of WHO and NDWS. It shows that among 10 different tubewallr sample
only two water sample are suitable for drinking and other &desample are not
suitable for drinking in terms of nitrate.

2.10. Iron

Among 10 water samples taken from different ward areas theentration of iron has
been found to varying from 0.3 mg/L to 3 mg/L during sampling. The manxi
permitted standard of drinking water according to WHO (2006).2s0.3 mg/L and
NDWQS is 0.3 mg/L. Out of 10 samples 3 sample are within theeboe value of O.-
0.3 mg/L.The other tested parameters lie above the range WHOaR@OBIDWQS
2062. So, these sample are not suitable for drinking in terms of iron.

2.11. Phosphate

From 10 different tube well water sample, the concentratiggho$phate ranges from
0.01 mg/L to 1mg/Lto the maximum value.The minimum concentraticamiple is S5
and maximum concentration of sample is S6 and S8. According to ¥Bl@®) and
NDWQS (2062,) there is no any permitted standard level of dignkiater in terms of
phosphate.since phosphate is harmful in human health, so due to high pheshieate
sample S6 and sampleS8 are not suitable for drinking in terms of phosphate.

2.12. Ammonia

From above presented data the concentration of ammonia raoge6.62 mg/L to 2
mg/L. Those water samples having minimum concentration is ri§ naaximum
concentration is S6. Among 10 different water sample ,S6 have higio@ia value
and this warter sample is harmful and not suitable for drinkirgmaiing water
sample lies below the who standard value range, these are sigtadii@king.

2.13. Salinity

The minimum concentration of tube well water in terms dhiglis found to have the
value of 8.3ppm.While the maximum concentration value was found to be 42.8ppm.
The minimum concentration of sample is S5 and maximum concentrétgample is

S1 and S3.standard values have not given interms of salinity. THLG water sample
have average value in termsof salinity.

These results reveal inadequate sanitary protection and in&elegater treatment.
Overall, we concluded that among 10 different samples, most sfathples were not
appropriate to human consumption, in physico-chemical terms. Its consarsptild
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bring serious consequences to human health. Therefore, it is couctald experienced
professionals guarantying treatment processes and continuous mgndbmvater on
physico-chemical parameters. From above presented data the afeseh different
sample are further more expressed in graphical form.

Graphical study of pH, TDS, ammonia, Dissolve Oxygen (ppm), Hasdnes
Nitrate, iron and phosphate Values in different spots
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Figure-2 Comparative study of TDS and DO
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Fig4:-comparative study of iron and phosphate

CONCLUSION AND RECOMMENDATION

Tube-wells water sample collected from 10 different wastiamak Municipality

were analyzed in terms of physico-chemical parameters. Tidendgis of this study
shows total dissolve solid, hardness, chloride, nitrate, and aratiamination to be the
major problem with drinking water which is related to health gmrdof human. The
study has revealed that tube-well water of different sangplailnerable to physico-
chemical analysis.

Based on the available data, findings of study and existing conditisoute and
supply system, following recommendation are made:

v Physico-chemical analysis of drinking water should be perfdrimedifferent

area of municipality on regular basis.
v Study and analysis should also be carried by measuring heavlyiomstan

drinking water.
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v' Regular and necessary water purification technique should fienranted to
ensure human health safety.

v' Public awareness programs should be effectively conducted for imgrov
water quality condition and effect of poor water quality at local level.

v" Ministry of Health and population should develop strategy for émgintation
of WHO-2006 and NDWQS-2062 through periodic surveillance of water
guality in all municipalities as well as gaupalika .

v Different Water filtration technique and purification teadue like reverse
osmosis,ozonolysis technique should be applied for purification of water.

REFERENCES

Venkatesan, G. Swaminathan, R. Nagarajan,(2013),Study on groundwaigy iqual
and around solid waste landfill site at Tiruchirappalli, Taadu, India,Int. J.
of Environmental Engineering 2013 - Vol. 5, No.2 pp. 179 — 196

E. Meneses-Ruiz, L.M. Turtos-Carbonell, I. Oviedo-Rivero,(2004Kdrg water in
Cuba and seawater desalination, Int. J. of Nuclear Desalingibd, No.2 pp.
219-229.

B. Ravichandran, S.K. Bhattacharya, A.K. Mukherjee,P.K. Gangopadhyay, A.
Roychowdhury, H.N. Saiyed (2012), Fluoride levels in drinking water a
other surfacewater of an industrial area belt of Orisate$h India Int. J. of
Environment and Pollution , Vol. 49, No.1/2 pp. 55 - 61.

Heleno Luiz Dos Santos Junior, Gilson Lima Da Silva, Valdihéte Da Silva(2014),
Qualitative analysis of the presence of emerging contansinemtwater
supplies for human use: a case study of the Guilherme de Azeagstgair in
Caruaru (PE, Brazil) - Int. J. of Advanced Operations Managetivanht 6,
No.2 pp. 101 — 109.

Hynds P.D., Misstear B.D., and Gill L.W.(2013). Unregulated privatdswe the
Republic of Ireland: Consumer awareness, source suscepidtprotective
actions, International Journal of Current Microbiology and Applieériges,
No.30, pp 278-288.

DWSS, 2006. National Drinking Water Quality Standards-2062, Departofiaiater
Supply and Sewerage, Ministry of Physical Planning and Workinkandu,
Nepal.

WHO, 1994. Guideline for Drinking Water Quality™ kedition Volume 1, World Health
Organization,

Geneva

Mir Misbahuddin & Atm Fariduddin,(2013), Water Hyacinth RemoveseAis from
Arsenic-Contaminated Drinking Water, Archives of Environmental tHeAln
International Journal Volume 57, Issue 6, pages 516-518.

e ————
Damak Campus Journal, Vol. 8, March 2020 37



An EAL parent's shifting perspectives on primary
level literacy Education in Australia

Dr. Byanjana Sharma*

Abstract

This article examined the perspectives of an Ehgls an additional language (EAL) parent on
primary level literacy education in Australia. Tldata were generated from the participant’s
writing journal. A narrative inquiry was used asdata analysis tool. The findings suggest that
being in different social contexts of literacy thenxg in the home country and host country, the
EAL parent was in dilemma in the beginning. Howebgr assimilation with the host literacy
education context she gradually broadened her wtdading of how literacy was taught and
learned in the context of Australia. The implicatiof the findings is that the EAL parents should
get the detailed information about the literacy eation as early as possible of their arrival in
the home country so that they will not suffer imew context of their children’s literacy
education.

Key words: EAL parent, primary literacy education, multiliteracy, print
literacy, writing journal

Introduction

Literacy is viewed as a traditional practice and a sqcidtice. The traditional view of
literacy defines it as a cognitive ability located in indiwals (Barton & Hamilton,
2000). Literacy as a cognitive ability suggests that literigcyelated to “technical
skills,” such as cracking the alphabet code (Luke & Freebody, 1B@rhing word-
formation skills, phonics, grammar, and comprehension skills ($n@®8). This
view of literacy aligns with the primary definition of lisery as being able to read and
write (Olson & Torrance, 2009). In contrast, according to the view of lifexa@ social
practice, literacy is not limited to human minds, but it is undersitoadcial contexts,
where it is being used. Pahl and Rowsell (2005) use the term iaginta refer to
social contexts. For example, home, school, and workplace areediffdomains,
where different types of literacy practices exist.

On the basis of these two views of literacy practice diniicle explores a newly-arrived
English as an Additional Language (EAL) parent's perspectwve&nglish literacy
education in a primary school in Australia. The parent was yhiglucated and
involved in English Language Teaching (ELT) in her home country. $hected her
child to succeed academically. The child was proficienhignfirst language with a
range of prior exposure to English language. In fact, the da&ta for this article are
part of the author's doctoral thesis entitled “PerspectweBrimary School Literacy in
Australia: ESL Parents and Years 3-6 Teachers.” In @sigarch six EAL parents from
four different countries (India, Indonesia, Nepal and the Philigpiaad five main
stream school teachers had volunteered as research participants.

* Dr. Sharma is a Assistant Lecturer in Engli€famak Multiple Campus.
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The parent in question was asked to write a journal to expresisdughts and feelings
about her child learning literacy in school. The narrative iygsiused to analyse data
generated from the participant's journal.

Literacy as a cognitive ability versus social practice

As mentioned above there are two views of literacy educatiiteracy as a cognitive
ability and literacy as a social practice. Followers ofuiesv of literacy as a cognitive
ability believe that there is a “single literacy” which by implication practised
everywhere in the same way. A traditional view of &y, with its focus on print
literacy alone and one-size-fits-all model has been ceticifor not being able to
address the diversity of literacy practices occurring around tHel (&ireet, 1993).

Against the view of literacy as a cognitive ability haseeged a more inclusive view,
which emphasises literacy as a social practice (Luké,e2(d.1; Snyder, 2008; Street,
1993; Walker-Dalhouse & Dalhouse, 2009). According to this viewatite is not
treated as an isolated cognitive ability and a property of ida@iminds (Barton &
Hamilton, 2000). Instead, it emphasises the understanding of literaciices in their
social and cultural contexts (Street, 2009). It is understood theady practices are
context-dependent (Freebody, 2007; Street, 1993). The concept of madjli{@arton

& Hamilton,

2000; The New London Group, 1996, 2000) is also studied under the field ofyliterac
a social practice.

Narrative inquiry

Story telling is a sole property of human beings. They maksesef the world and the
things that happen to them by constructing narratives to explainntargret events
both to themselves and to other people (Sikes & Gale, 2006)atNarinquiry, a
relatively new qualitative methodology, is the study of experiemzkerstood through
narratives. It is a way of thinking about, and studying experi@d@ndinin & Huber,
2010). In other words, narrative inquiry is the process of gathaerfogmation for the
purpose of research through storytelling. In this way, individual expegg are
valuable to understand someone's past experiences which willxpiinmeheir present
as well as future experiences. The main purpose of narrativigyimggearch is to to
increase understanding of central issues related to teaahihéearning through the
telling and retelling of participants’ stories. Creating aratave implies a process
whereby an accurate story that occurs in collaboration bettheeresearcher and the
research participant becomes fixed in a written text (Moen, 2006).

EAL parent perspectives on English literacy education

There is little research which explores ESL parent perspsobn literacy education in
schools in English-speaking countries such as Australia, tihe th8 UK, and Canada
(Guo, 2007; Huh, 2006). However, the available studies raise a humizmue$ of
concern for parents from non-English-speaking backgrounds regarding Stdracly
practices in English-speaking countries. These include: mamgaithe balance
between children's first and second language ( G. Li, 2007; Huh, @0@hy 2006),
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English-only education for bilingual children (S. Brown & Souto-Manning, 2008; Song,
2010), importance of EAL parents' English proficiency (Bernhard &&6€999; Huh,
2006; Worthy, 2006), importance of parent-school communication (Barnard, 2004;
Ford & Amaral, 2006; Rogers et al., 2009), lack of teacher suppadridteidual
students (Huh, 2006; Bernhard & Freire, 1999), and preference o$¢hef traditional
approaches in teaching reading and writing (Bernhard & Freire, 1998j, 2006;
2007).

None of the above studies, however, had focus on the EAL parents'inthang
perspectives over a period of time. Therefore, this artidlaliscuss how EAL parents'
views gradually change once they start familiarising tiedves with another country's
literacy education culture.

A qualitative narrative inquiry

As mentioned above, this article has stemmed from the authotsralothesis. To
explore the perspectives of newly-arrived EAL parents on schiechdy practices, a
gualitative case study (Yin, 2009) was conducted at a primary sbgovernment
school in Melbourne, Victoria, Australia in it. The school's pseudongas Raterson
Primary School. There were six parent participants from ébifierent countries —
India, Indonesia, Nepal, and the Philippines. In addition to a focus grtemvigw,
semi structured individual interviews and questionnaire theyevasked to write a
journal as data generation tools. Except for a Nepali pa@iother parents supplied a
complete writing journal. The Nepali parent’'s journal had evdetail of her
observation of her child’s literacy learning process. Theretoge journal. has been
used as a data source for this article. A narrative inquiry is usedlysanthese data.

This parent was given a pseudonym Bina. She was pursuing henRimDAustralian

university. She had worked as an English teacher educator fatr talmbdecades in her
home country, Nepal. Her only child, Atul (pseudonym) was in claskehuhey first

came to Australia in 2008. While Atul was studying in Nepalhae English as a
medium of instruction. Because of this, he obviously had got & lopmortunities to

read extended English texts. The use of textbooks, daily homeamarla variety of
tests and examinations were common practices in Atul's sahdidpal. When he was
enrolled at Paterson Primary School, he had had uninterrupted aedirgaitsive

schooling in his home country, equivalent to that of other childreisinew Australian

school.

Bina was asked to write her thoughts, feelings and impressi@atsd¢o Atul's literacy
learning in Paterson Primary School. Her journal entries dedain 2008 and 2009 are
considered in this article. In 2008 Bina had altogether nineesnémd in 2009 this
number reached 29.

Dilemma regarding literacy education

Bina started observing Atul's learning as soon as he wafleshat Paterson Primary
School in July, 2008. At that time she raised a lot questions wiech unanswerable
to her. She compared Atul's learning in Australia and Nepal @mbfa lot of gaps.
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The following journal entry which was written in August, 2008 rafleBina's
confusion and worries regarding her child's learning

| still remember when Atul, my"4grader son, was in Nepal, used to carry a big
bag full of different books and exercise books to go to school andabebusy
doing his homework after school. Not only this, most of the tirf@r Ihis dad)
needed to be available to prepare him for the next day's tdasof English,
maths, science, social studies or Nepali ( one subject a daghotrt, he was
occupied with his study most of the time which was enough to agsutet our
child was doing very well in school.

On the contrary, now, while he is studying in an Australian schoahy't see any
books or note books in his bag. Sometimes he brings a sheet of paper or topic book
and completes his nominal homework within no time! Every dasklham two
guestions, “What did you study today?” and “Don’t you have any homé&kork
Response for the first question: “Global warming/ sustainghfidr the whole
month!)” and for the second: “NO (most often)!” | wish he coulchgpmore time
in his reading and writing at home, but it is about a month of his Begpand |
have not seen him struggling with his study which was quite common in Nepal.
When | compare these two different schooling cultures, it conmpelso ponder,
“What is our son doing in his school? Is he studying well? Deesolh need any
text book for reading? Does he not do a lot of writing? Why tHeeasot talk about
different subjects? Why is he always relaxed? Why doeswvimysiltalk about
playing or fun making in school? ...” Such questions are enough fao rget
worried. | suspect Atul is not getting “standard education” intralia. He may
forget all the things that he had learnt in Nepal. Whegdes back to his country
he may not be able to compete with his peers.

(Journal entry 1, 6/8/2008)

Gradually changing perspectives

Bina's worries about her child not learning enough in his new samdalstralia led

her to observe the school's literacy teaching and learningiqgas more closely.
Gradually, her understanding began to develop. In another instanegpsiesed her
views as follows:

Last week Atul had a sleepover at his school. This ‘sleepdnaa’a lot of
hidden meaning. The school wanted to teach students some ‘risk taking
make students more confident and fearless and independent.

From observing the school’s circumstances | have realizédstieoling’ has

a broad perspective in Australia. Children do not go there onlgain
knowledge but they learn various sorts of life skills unconsbips®, here,
knowledge is for life — a long term goal. On the contrary, whieok back to

my context, the scenario seems different. In Nepal, students go to school to gain
knowledge; knowledge is for knowledge’s sake, not for life's s@ike goal of
education is very limited.

(Journal entry 2, 20/8/2008)
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To broaden her perspectives on how literacy was being taughtteatsd®a Primary
School, Bina started to observe classroom practices as well.sReoclound that not
only print literacy but digital literacy was also embeddediteracy education. She
reflected on this:
Last week | went to observe Atul's class. That day | gotaitmla new thing i.e.
the use of computer in the classroom. It was used purpostfaty. Students
were assigned to make their power point presentation on ‘Ters wh
sustainability’. The very day, the teacher showed one of thergsidvork.
Then | realized literacy is not related to language only, adsteomputer
literacy is also equally important for children. ‘Power pointha a new term
for a primary level student here.
(Journal entry 4, 4/9/2008)
With passing days, Bina had realised that Atul was learningralebroader skills even
if she could not see a lot of reading and writing activitieslae had expected. She
recorded her views in the following way:
| realize he is learning many broader things like he shovesesit in sports
activities and started playing footy and cricket. He hagldged his ICT skills.
He has learnt socialization skills. But still literalgarning has not met my
expectation in comparison to his previous performance in Nepal.
(Journal entry 7, 31/10/2008)
Bina's journal writing was continued in the year of 2009 too. Shecwr&sus to learn
about literacy education. The following journal entry of hers rewedlanother literacy
practice used in Paterson Primary school, which was not found inoh& country,
Nepal:
Yesterday Atul brought home an interesting piece of infoonatlt was a
permission form to be filled up by parents to let him partieipatVictorian
Premier’s Reading Challenge’. | liked it; what a forpabgram to encourage
children in reading. It was mentioned that students in yearsZPaep required
to read 30 books, 20 of which must be from the challenge list; studentead
them by themselves or with the help of a parent or enézabtudents in Years
3-6 need to read 15 books independently, 10 of which must be from the
challenge list. To access a full list of books, the websiés wlso given
(www.education.vic.gov.au/pyc
Here, people have broader perspective in everything. In ourxtdhohildren
read prescribed textbooks, it's okay — limited resources. In aginthere
children can make their own choice, which book to read and which nedado r
There are so many things layered in the system, it liy ferd to identify from
people like us (we need support in this area). What a golden oppptiustit
children get a chance to read “short listed” books at the very early age.
(Journal entry 4, 19/3/2009)
Bina's active participation in Atul's literacy learning helger to gain deeper insight
on how literacy practices were happening at her son's schoolddghinented her
observation on Atul's camping as follows:
Atul's group (Year 5/6 students) went for camping for a wgék24; Monday
to Friday). It was a part of school curriculum. The purpdgbis event was to
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make students learn in out-of-school setting. Bishu had a camp boo& e
had to maintain his diary for every day. In addition, thers wass word
puzzle (finding out campers’ names) and vocabulary game (students were asked
to write down the names of different things, A - Z that they ea the way
through bus).
| found another thing interesting that now they are practisiegplnting’ in
their class taking the reference of their camping. It's @amgahow literacy
teaching/learning happens without having any prescribed textboowle If
observe every school activity closely, we will certainigdf some meaning
there.
(Journal entry 14, 29/7/2009)
Bina gradually started to get a clear picture of how Awak learning literacy. Her
satisfaction is expressed below:
I have started to realise that Atul is learning in his @ane. He is trying his
best to improve himself. In third term’'s school magazine higyswas
published. It was a kind of guided writing. Different words weresigiand
students were asked to develop a story using those words. Heatligdvritten
a good story and it got published. And his recount of their visit to the
Immigration Museum was also published in the recent newsletter (sent home on
8" of October). This week | got his results from national lewengnation
which was held in May this year. Considering that he is new tor&iast
Education system (it was 10 months of his arrival to Austnafien he took
that examination), he got excellent result.
(Journal entry 20, 12/10/2009)
The following text also supports Bina's broadening understandintgi@icy education
in the context of an Australian school.
In the beginning | was scared if Atul would be completely loshée Australian
school because he was exposed widely and in an entirely diffeegni(imv
comparison to Nepal). But now | have started to realise thdtidisemay get
ample opportunities to flourish their potentials. There areemifft ways to
encourage them to take their specialities gradually out fuihin. With time
the improvements in them can be seen. | feel his image agha $tudent can
be maintained here too. In the long run every kid (and their pareajsjealise
his/her strengths and weaknesses. If | look back, | can séat af
improvements in Atul which | could not realise during the firsryand kept
worrying all the time. A certain amount of time must be giverobserve
changes if someone moves to a new context.
(Journal entry 28, 7/12/2009)

Discussion

When we consider two schools of thought of literacy — liteescy social practice and
literacy as a cognitive ability, Bina seems to come froendountry where the second
view of literacy was in practice. In the beginning she did kmamw that literacy is

taught as a social practice in Australia. Because of dhjs of understanding she
expressed her frustration in her first journal entry. She wanted teessen engaged in
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print literacy doing a lot of reading and writing work but no suthg happened for

her. Like other EAL parents in Bernhard and Freire;s (1999) and '6.(2006;
2007).studies Bina also preferred the use of traditional appes in teaching reading
and writing which include teaching phonics, giving homework and taking examinations.

Bina started to assimilate herself to the Australiamadyg teaching/learning culture to
make meaning of how exactly literacy was being taught ierfat Primary School.
Gradually, she started to understand that literacy does not pniggriteracy alone.
Slowly her understanding of literacy seemed to be broadened. 8heedlsed that
literacy includes not only the print literacy but it alseans learning social skills, life
skills and digital literacy. This has an implication thatnds understanding of
multiliteracies had been sharpened in the course of time. Threugioke observation
she learned that print literacy was also equally focussestubs school. Time and
again she emphasised the fact that in Australia liteesycation has got broader
perspectives whereas it has been understood narrowly in the context of Nepal.

Conclusion

Coming from a different sociocultural background Bina’s undedstgnof literacy
practices in the Australian school did not match with what shebr@aehht from her
home country Nepal. This mismatched understanding led her to olikerligeracy
education closely so that she could make the meaning of tieeedifes that she found
comparing Nepali and Australian literacy teaching learning ipesctlt should be noted
that Bina was a PhD scholar and an English language teaatseif in Nepal. For her
also it was difficult to understand the literacy teachH@arning process when she was
newly arrived in Australia. What could be the situation of oth&l Barents who were
less educated or not educated at all?

Bina’'s journal entries show that she was struggling by Hetseunderstand how
literacy was being taught and learned at her child’s schoole@hetook her initiative
to observe the lessons inside the classroom. Therefore, to helpAthepdtents
understand the literacy practices a special curriculum mighgramme or at least a
dedicated session for newly arrived EAL parents could be orghiig the school to
address the issues in detail of textbooks, homework policy, assgssrstem, literacy
pedagogy, communication system, teacher expectations of paneditsarent’s role to
support their children and parents also need the opportunity & theese questions.
Newly arrived ESL parents surely need explicit informatiortle@se issues as early as
possible. In addition to this, such EAL parents should be invitedbseree their
children’s classes to see what contents are taught and veltishigues are used to
teach these contents. These early steps are thought toplhd teelbroaden the newly
arrived EAL parents’ understanding of literacy education in Australiaoots.
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Cetrimonium Bromide: The Micellizatic
Behaviors and Applicatioi

Nabin Basnét

Abstract

This article reviews on some factors which affdeeé ttmc of CTAB and its practic
applications. The factors reviewed were temperatymesence of organic -solvent anc
presence of inorganic salt in the solution of CT.The increase in cmc of CTAB ncreasing
temperature was explained on the basis of kinetition of the molecules of solvent &
surfactant and also on the basis of disruptionstleé water structure surrounding tl
hydrophobic group. The increase in cmc on addingpaic solvent wasxplained on the bas
of dielectric constant of solvent and that of addisalt was on the basis of the force
electrostatic repulsion. It is mostly applied ineparation of antimicrobial compounds, ne
particles, nancerystallites, disinfectants etand in DNA Extraction.

Key word: CTAB, Cmc, Binary Solvent, Salting Out Eff
Introduction

Surfactants are the surfaaetive substances reduce the surf@cesion of water. Thes
are the amphiphiles that means these have hydiopbilar head and hyophobic no-
polar tail. The Surfactants are classified accgdocharge on their head groups, |
is the polar head may be positive or negative ¢ positive and negative charged
no charge. On the basis of charge, these are iatamionic, zwtterionic or nor-ionic
surfactants. Cetrimonium Bromide is a cationic actdnt, it is chemically known
cetyltrimethylammonium bromid(CTAB) or hexadecyltrimethylammonium bromi
(HTAB). It is a quaternery ammonium salt having chemficahula CHz(CH,).4, CH, (CHy)
sN'Br, and its molecular weight is 364.45. Its meltingrpaiange is 22-251°° (Merk
index, 1996; Bio world, 2016), its solubility in vea at 2°° is 36.4 g/l (Bio world
2016) i.e. completely soluble in water but spanmngpluble in acetone and practice
insoluble in ether and benzene (Merk index, 19B§xggregation number and micel
weight in 0.013 M KBr are 169 and 62000 respecyiyBlebye, 1949). The structure
CTAB is as given below;

Br
ch\;q /CH:;
NP W \CH3

Fig 1 : The structural formula of CTAB

It is reported that the partial molar volume of GIEAB almost constant with increasi
the surfactant concentration, and the partial metdumes are found to increase w

* Mr Basnet is a Lecturer in Chemistry, Damak Npl# Campus
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increasing temperature in the mixed solvent medium of methanof-gggtem. The
partial molar volume is found to decrease with increasing meth@orgkent in the
solvent composition (Shah et al., 2009). Also, it is noted that, at temperature, the
partial molar volume of CTAB is found to increase in the presaficdelgSQ, and
further more higher values have been noted in the preseit®®®, (Bhattarai et al.
2014a)but Jha et al. reported the decrease in partial molar vabdiriiee CTAB in the
presence of NaCl and KCI in aqueous medium (Bhattarai et al. 20i$¥ound that
the CTAB decrease the cmc of sodium dodecylsulfate from thee \&0 mmoll*
(Mukerjee & Mysels, 1970) to a value of 7.60 mmibllat 308.15 K. The decrease in
cmc is due to the larger synergistic effects when two opppsitelrged surfactants are
mixed together (Bhattarai, 2015). It is reported that in aqueousimettie Cholesterol
exist in monomers up to a concentration limit of 10, Stacked aggregates occurs up
to 10° M and thereafter the aggregates coalesce into separate phase (Tanfordnd973)
the solubility of Cholesterol increases to 10.36%M in micellar solution of CTAB
having concentration 10 mM (Pal & Moulik, 1983).

Materials and Methods

Abstracts, research papers and citations were collected imhisgpdatabases for the
terms factors affectingmg effect of temperature oomg variation of dielectric
constant of solvent on cmc, effect of adding inorganic sation different methods for
cmcdetermination of surfactant etc, were reviewed, data were collactbanalysed.

Review and Discussion
Critical Micellization Concentration

Micelles are the association colloids formed by the aggjmgaf surfactant molecules
after certain concentration. The minimum concentration of garfaat which micelles
start to form is known as critical micellization concemtratcmg of the surfactant.
The cmcis a measurement that quantifies the ability of a suria¢taform micelles;
the lower thecmg the greater the ability of the surfactant to form méelnd vice
versa. Themcis obtained by measuring any surfactant solution property density,
viscosity, surface tension speed of sound, light scattering intetight absorption,
molar conductivity, etc.) as a function of surfactant concentrgtitasiru et al., 2011;
Dominguez et al., 1997). Thanc of a particular surfactant also depends on different
factors such as nature of solvent (aqueous or aqueous-orgareatiotemperature,
dielectric constant of solvent, ionic strength of solvergsence of co-surfactants etc.
Therefore themcof CTAB was reviewed under some following headings:

CMC in water:

The water is known as universal solvent because of itsyatoildissolve large number

of compounds, in wateamcof various surfactants are reported including CTAB. Some
reportedcmc values, determined by conductivity and surface tension measurement
methods are shown in table 1 and table 2 respectively.
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Table 1: cmc o€TAB in water at different temperatures
Temperature Conductivity Cmc (mM) Surface tension @nc (mM)
301.15K 0.9 (Cifuentes et al., 1997)
1.1 (Tang et al., 2006) 0.95 (Jhaetal., 2014a)
1.0 (Bhattarai et al., 2014)
308.15 K 1.1 (Bhattarai et al., 2014b)
1.001 (Chakraborty et al., 2006) | 1.102 (Chakraborty et al., 2006)
Table 2: cmc oETAB in water at different temperaturddaseni et al., 2012)
Solvent Cmc (mM) of at different temperature (K)
293.1 298.1 303.1 308.1 313.1
Water 0.863 0.950 1.07 1.14 1.22

In the table 1, the values of cmc of CTAB are slightly diffiéréy each other
investigators and also seen to vary on methods applied. Thergéooan state that the
cmc values of the surfactants or CTAB depend a little on thbaddy which it was
determined. It is also reported the cmc of CTAB in aqueous sokiti8@° is 0.89 mM
Borse et al., 2014).

CMC in water-organic binary solvent
The cmc of CTAB was investigated by different authors inedgifit water-organic

binary solvent and obtained results were discussed in diffpegrdrs. A few of them
are tabulated below:

Table 3: cmc ofCTAB in binary solvent of mthanol and water at threffedént temperature b
conductometric methofShah et al., 2013)

Methanol (v/v) 308.15 K cmc (mM) 318.15 K cmc (mM) 323.15 K cmc (mM)
10% 1.37 1.68 1.79
20% 1.80 2.63 2.81
30% 4.60 5.75 5.81
40% 7.21 7.49 7.71

Table 4: cmc ofCTAB in binary solvent of water and three short chdoofeols at 298.15 K by
conductomettric methofNazir et al., 2009)

Cmc (mM) values in different short chain Alcoholg(v/v)
Alcohal (v/v) Methanol Ethanol Propanol
0% 0.918 - -
5% 1.091 1.115 1.216
10% 1.311 1.160 1.149
15% 1.501 1.116 0.912
20% 0.995 0.966 0.756

In the tables 3 and 4, the effect of alcohol and temperatucenonf CTAB are given
and it is seen that the addition of short chain alcohols terwacreases the cmc of
CTAB. The results in table 4, show that trecof CTAB increases with the increase in
percentage of methanol in water up to 15% and decreases in 2Ranoie Also
similar behavior was found in ethanol-water system up to 10%ecdase thereafter
in 15% and 20%. But in 1-propanol-water systems, the cmc decijaasester 5% of
propanol in water. Short chain alcohols are known to be structurkebrefiwater,
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which helps to solubilize the surfactant molecules and favarsdélayingcmc of
CTAB. The presence of organic solvents in water also dectkasdielectric constant
of solvent and the decrease in the constant decreasesuttitercion binding tendency
of surfactant molecules in the micelles and hence increlasdsetd-head repulsion, so
results is increase iomcof CTAB (Nazir et al., 2009). This type of behavior is found
up to 40% methanol in the results of Shah et.al at 308.15, 318.15 or 323.h&KefS
al., 2013) and up to 15% methanol, 10% ethanol and 5% 1-propanol in the oésults
Nazir et.al at 298.15 K (Nazir et al., 2009). In the two ingasitbns (Shah et al.,2013;
Nazir et al., 2009) the results are some where controveral 20% methanol,
although temperature is different, therefore require much mosestigations in the
study ofcmcof CTAB in water-alcohol binary solvents.

In 5% solutions of methanol, ethanol and 1-propanol (Nazir et al., 2008)ncreases
with increase in c-atoms in alkyl chain of alcohols, the tesanh be explained on the
basis of hydrophobic interactions between the non-polar tails of uhactnt
molecules. The increase in c-atoms in alkyl chain @ftadls makes them to behave as
co-surfactant rather than as a co-solvent, so decreases the hojdcomteractions
between the non-polar tails of the surfactant molecules and eéngatheir kinetic
activity in the solvent, thus disfavoesng also in the case of CTAB. The short chain
alcohols increasemc of CTAB initially because they break the water structanel
decreasing the dielectric constant of the medium; disfavacellimation and hence
increasecmc But the effect last only up to certain concentration of alcoheVater
since penetration effect occurs above certain concentration. geeisin the table 4,
there is increase iomcup to 15%, 10% and 5% of methanol, ethanol, and 1-propanol
concentrations respectively. Thereafter penetration of alcohdlse micelles favors
micellization, the alcohol molecules oriented themselvesnarpisolvent that the alkyl
chain just penetrates towards the micelle cores an@©Hhps just near the head groups
at the interface of water and micelles (Emerson & Haolt¥@67; Miyagishi, 1974). The
penetration power of alcohols into the micelle cores increasbgheitno. of c-atoms in
the alcohol, this is because the grater partition coefficieakcohols with increase in c-
atoms hydrocarbon chain in to water and hydrocarbon, therefore effective pemetra
alcohol occurs at lower concentrations for higher chain alcdhals for lower chain
alcohols (Nazir et al., 2009). Since 1-propanol has more penetpativgy, because of
its more no. of c-atoms than methanol and ethanol, the 1-propanol molgoulesre
deeper in to the micelles so that the ‘Qidups lie very near to micelle head groups
and decrease the repulsion among the head groups, and favorizatice| therefore
decrease itmcof CTAB occurs at much earlier concentration (>5%), but faharel
and ethanol the more penetration effect is seen after thentratoen 15% and 10%
respectively because of these contain less c-atoms thanopdnot. Kumar et.al
reported the increase in cmc of the CTAB with the increasehal amount in the
binary mixed solvents including methanol, ethanol, n-propanol and i-propgemohg
these alcohols, the increase in cmc followed the order i-P¥QHPrOH > EtOH >
MeOH (Kumar et al. 2012). It is also reported that the incrigaee cmc with increase
in DMF fraction in aqoueous solution of CTAB (Sar & Rathod, 2011).

Olaseni et.al (2012) investigatechcof CTAB in the binary solvent of EG, DMSO and
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DMF with water at the mass fraction of 0.17-0.47 at four diffetemperatures
293.15, 298.15, 303.15 and 308.15 K. In the EG-water mixed sobmntincreases
with increase in mass fraction of EG in the investigatederaimbe increase iomcis
explained as before that EG is water structure breaker, soegdohesive force and
decrease the dielectric constant of solvent medium and heriaeodss micellization.
Similar trend was seen in the case of DMSO and DMF. The DM@BMMF increased
the HO-DMSO and HO-DMF structure of the given binary solvent, because both the
DMSO and DMF found to form stoichiometric hydrate of type DMSQ.Hand
DMF.H,O with water. The formation of hydrate assumed to be restriceethotion of
the surfactant molecule, which results the reduction in hydrophobracdtitsn and an
increase ircmc(Olaseni et al. 2012). Furthermore, the DMSO and DMF both derrea
the dielectric constant of the respective binary solventsceneelaying themc of
CTAB as discussed earlier.

CMC variation with temperature

The cmc of CTAB found to increase with increase in temperaturehefdolution in
aqueous solvent, as well in binary solvent of water-orgamxture (Olaseni et al.,
2012); Shah et al., 2013). The effect of temperature oantie®f surfactant in aqueous
solution has been analyzed in terms of two opposing factors. diiréhcrease in the
temperature, the degree of hydration of the hydrophilic group desteakich favors
micellization, at the same time the increase in temperatswecalises the disruptions of
the water structure surrounding the hydrophobic group and this isoualfde to
micellization (Mehta et al., 2007). But the second effect préaumes in the
temperature range investigated (Olaseni et al., 2012); Shalh 2013). The delay in
micellization of CTAB on increasing temperature can alsoxipéaaed on the basis of
kinetic motion of the molecules of solvent and surfactant. Heeease in kinetic
motion with temperature makes them more vibrating so thattfigcé&ant head groups
feel more repulsion, as a result delay in the stability otleis. Hence increase amc
value of the CTAB. It is reported the increase in cmc of thAEWith increase in
temperature in the binary solvents of short chain alcohols atedt (&hah et al., 2013;
Kumar et al. 2012), similar results are also reported fom&a&r, DMSO-water and
DMF-water binary solvent systems (Olaseni et al. 2012) aMF-Ivater system
(Kumar et al. 2012). Also the Kraft temperature reported fOAE in water vary
considerable from 26 (Ducker & Wanless, 1999; Grosse & Estel, 2000) {§ Borse
et al., 2014; Goyal et al., 1993; Goyal & Aswal, 2001) including 24.88iongo &
Bales, 2001). The kraft temperature of the CTAB increasdéh wncreasing
concentration of inorganic salts such as NaBr in the solution (Giongde%,B2001).

CMC in Presence of Salts

Shah et al. (2013) conductometrically determinedctheof CTAB in the presence of
KCI in methanol-water mixed solvent media containing 0.1 — 0.4 vofuactions of
methanol and found thaimc decreased with addition or increase in concentration of
KCI in the solvent. The result is supported by later rebesr in aqueous solvents
(Bhattarai et al., 2014; Jha et al., 2014a; Bhattarai et al., 2004&)alting out effect

or decrease itmc of CTAB by addition of inorganic salts can be explained I, t
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addition of salt reduced electrostatic repulsion among thecsamtahead groups, is a
key factor to influence the morphology of aggregates in iamifastant solutions. For
conventional single-chain cationic surfactants, micelles caynge from global to rod
like or wormlike with the addition of inorganic salts. Hencedhe of surfactant found
to decrease with addition of inorganic salts (Mu et al., 280&tory et al., 1993). As
the salt is added, electrostatic repulsive force amongotiie head groups of the
surfactant molecules is reduced by shielding of micelle ehdmgthe counter ions from
salt, so that spherical micelles are more closely packetebgurfactant ions (Aswal,
V.K., & Goyal P.S. (2002), hence a decrease ircthevalues after addition of salts. It
is reported that the addition of salts,8&, and MgSQ seperately decreases the cmc
value of the CTAB (Bhattarai et al. 2014a; Bhattarai et al., 2044 also with
seperate addition of NaCl and K@hattarai et al. 2014; Jha et al., 2014a; Jha et al.,
2014b) .

Applications

It is widely used in the food processing, to stabilize emulsionsaspkensions, and to
improve the texture of the food products (Shah et al., 2009). The CGFA&E
antimicrobial compound; it is identified as clinically relevant, novekcanter agent for
head and neck cancer (Ito et al., 2009). It is an active compaouritief removal of
biofilms such formed byseudominas fluorescerfSimoes et al., 2005)t is also a
Quaternary Ammonium Salt and Quaternary Ammonium Compounds (QAC's) are good
disinfectants in food and medicinal industries (Mereghetti et al., 20@¥ause of their
hard surface cleaning, deodorization and antimicrobial propeftiscDonnell &
Russell, 1999). It is also applying for the synthesis of polgmegramics and nano-
particles (John et al., 2002). The solubilization of Ibuprofen isas®s in presence of
CTAB, which will helps to drug delivery in the living body (Bhattahma & Padhy
2009). It also noted that, it helps to control the nano-crystallaeeagid maintaining the
stiochiometry of the various nano-crystallites (Sin, 2007). Yu kndo (2005) had
synthesized bimetal (BiV£) nano-fibers with an average diameter of 100 nm and
lengths of up to several micrometers by a surfactant edsigtdrothermal synthesis
using CTAB, which proved to be an effective route to control the pétageture and
morphology of the products. The £ nanoparticles, nanowires, and nanoribbons have
been selectively synthesized in a controlled manner under mildtioosdby using
CTAB as a soft template (Morsy, 2014). The CTAB with TritortB0 with phenol
under suitable condition can be used for the determination of ammnottia natural
and waste water samples (Afkhami & Norooz-Asl, 2008). Itss aised in extraction
buffer during DNA extraction from plant leaves (Azmat et al., 2012)

Conclusion

The review found that, the cmc of CTAB depends on various factars as
temperature, inorganic salt, solvent properties etc. In theewevihe increase in
temperature, addition of alcohol and addition of inorganic saltasememcof CTAB.
Among different monohydric alcohol, the increase in chain lengthimtseasesmc of
CTAB in the investigated range. It has the intense applicatiohe ipractical life in the
form of antimicrobial compound or preparation of nano-particles.
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A case study of Knowledge, complexity and
Compliance of Value Added Tax in Nepal

Paras Mani Acharya*, M.Phil

Abstract

This study analyses the Public Perception on theuel of tax knowledge and perceived
complexity of the VAT system. Further, the stutngtts to deal in the underlying reasons for
non-compliance. Data was gathered through telephatexviews with thirty participants, and
analyses using thematic analysis. Results sugdpedt taxpayers have inadequate technical
knowledge and perceive VAT system as complex.riaxlédge and tax complexity are viewed
as contributing factors towards non-compliance habar among taxpayers. The data are
collected through well structured questionnairer Foe purpose of analysis and interpretation
the researcher has used the following statisticalls of SPSS. On the basis of analysis and
interpretation the researcher introduces the mdjadings that the majority of the consumers
pay tax but, they are not much aware of the VATe Dw the high tendency of VAT the
consumers try to avoid the payment of tax in Nepal.

Keywords: Tax knowledge, tax complexity, tax compliar@ensumer awareness,
Perception VAT.

Introduction

The self-assessment system (SAS) has been widely paetiound the global. Under
this system, one issue that has been highlighted is the non-coreghenaviour. This
unresolved issue could be probably due to the feature of SAS fikexlis the shift of
responsibilities to compute tax payable from the tax authoti@iesxpayers. In order to
discharge these responsibilities, taxpayers are expected toel-versed with the
existing tax laws and provisions. This is especially cruagahey are answerable to the
tax authorities in the case of a tax audit. Another prominernibwt of SAS is
voluntary compliance, as the tax returns submitted by taxpayedeamed to be their
notice of assessment. In other words, penalty mechanisms vépgied if taxpayers
do not submit a correct tax return within the stipulated period. Ossiljj@ way of
ensuring tax compliance, as suggested by previous studies is twethapayers’ tax
knowledge .Similarly, a less complex tax system would alsougage tax compliance
(Cox & Eger, 2006; Richardson, 2006). Notwithstanding the importanceaof t
knowledge and low level of tax simplification on compliance behayioat much has
been written on this issue in Nepal setting, except for fediest on readability of tax
laws .Thus, this paper will address this gap.Using qualitatppoach, this study
intends to (1) reveal taxpayers’ perceptions on their knowleddecamplexity of the
income tax system in Nepal, and (2) learn whether or not sucappierts affect their
compliance behaviour. The results of this study can help thel Netiay makers
understand the important segment of tax knowledge and complexity ofctiraé tax

* Mr Acharya is a Lecturer in Management , Damaldfiple Campus.
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system so that appropriate improvements can be made to endureohigliance in

future. In addition, this paper will contribute to the tax literataréwo ways: (1) the

information obtained will add to the limited literature aable in the internet, and (2)
the information on tax knowledge and tax complexity may providedhis ibo develop
tax knowledge and tax complexity measures. The remainder gfdper is organized
as follows: the following section contains a brief overviewthd Nepal income tax
system. This is followed by a review of literature on tax kndgée tax complexity and
compliance behaviour. This analysis and findings of the study, wdéletion 5

concludes the paper.

Nepal income tax system

The parliament of Nepal enached Value Added Tax Act, 1995(2052)99b.
Subsequently, VAT regulation was made in 1996. Although the Act wagsdass
1995, its implementation was delayed due to political instakilhd strong opposition
from the business community. VAT with single rate of 10% fudlg implanted with
effect from 18' November 1997, (Mangsir 1, 2054). It has replaced sales tax, hgtel ta
contract tax and entertainment tax. It has been designed to salleetrevenue as the
four taxes it replaced. VAT is a new tax system for Nepal. \Wa$ been justified in
the light of government fiscal imbalances and need for extrantee mobilization
through an efficient tax system. The Government of Nepal has sectrdsAT to 13%
with effect from Maghl, 2061.

Taxation and economic development are two closely interrelatedemisnsince
taxation has an important role in a country’s economic developmexdtalian is an
effective tool with which the government can mobilize intereaources for economic
development. Nepal is one of the least developed countries! Negaffering from
chronic social and economic diseases. Nepal has not been alibetd necessary
government revenue to cure such disease. Due to poor performanteroal revenue
collection and mobilization, she has to still depend on foreign geamd loans. Unless
remedy is made in due time, the country cannot run in the path coformic
development.

VAT is the most recent innovation in the field of taxatioheTconcept of VAT was
developed for the first time by Dr. Wilhelm V. Seimens iarn@any in 1919. The
concept of VAT was developed further in 1949 by a tax missiolapan headed by
Prof. Carl S. Shoup. The tax however remained as only a topicadkmic interest
until 1953. In 1954, France introduced a VAT covering the industriabrisethe tax
was, however limited up to the wholesale level. By the end of 1960, eight
countries including France, Brazil, Germany, the Netherlands, Sween,had
introduced VAT. Since then, VAT has been introduced by at least aungrg each
year and by now it has been adopted by more than 120 countries.Vietmamed
VAT for the first time in Asia in 1973 but it was repladgedshort period. South Korea
adopted VAT in 1977 and its continuing till this time. Thereforeisithe leading
country in Asian continent. In south Asia, Pakistan is the first country intrgg\WVAT.

It introduced VAT in 1990. Bangladesh and Srilanka started VAT in 19621885
respectively. India had introduced modified VAT(MOD-VAT) in 1986r f
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manufacturing products. Full VAT has been implemented there efititt from £
April, 2003.

The concept of VAT in Nepal was introduced in early 1990s. Ngpakrnment

indicated an intention to introduced VAT in the eight plans. Subseguémdl Finance

Minister declared to introduce a two-tier sales tax systenmake the base of
implementing VAT from the Fiscal year 1992/1993. A VAT task fomaes created in
1993 under the financial assistance of USAID in order to make s@gegreparation
for the introduction of VAT. The VAT task force prepared the dralt AT legislation.

Value Added Tax (VAT) has been making highest contribution to GDRst four
years. Such contribution stood at 4.9 percent of GDP in FY 2012/18h wbntinued
to grow reaching 5.5 percent in FY 2015/16. Likewise, the ratinaoime tax to GDP
has also been increasing. Such ratio stood at 5.1 percent ill@0W#ile analyzing
the revenue trend for last four years, the ratio of allsaaesSDP has increased. Hence,
the the ratio of all taxes continues to grow as a resulraigg ratio of revenue to
GDP.

The contribution of VAT to total revenue mobilization remaine@%4 percent in FY
2015/16. Such contribution to total revenue mobilization continued tmeddmom FY
2013/14 to FY 2015/16 while contribution of such tax to revenue collection increased to
28.4 percent in the first eight months of current fiscal year 2016/17.

The contribution of income tax to total revenue normally remains highgeveloped
and developing countries. Resources for financing development needasgeed if
contribution of income tax increases and thus revenue growth besistegned. Even
if income tax collection increases, tax system needs to be faadeneutral and
efficient so as to attain encouraging growth in the contribution ahtizeme tax to total
revenue. Since the major basis of revenue mobilization is,\fédenue mobilization
would be more effective if the VAT system is made more neutral anceetffici

Taxes as a major fiscal policy instrument and important governpadicy tools have
an important role in increasing the rate of capital formadiod thereby achieving the
rate of economic growth. The role of taxation in economic devedapof country lies
in its function of resources that country’s productive capasitgnhanced. So every
states needs resources whether to pay salary to governmglolyeas or to conduct
development work, i.e. huge amount of money called revenue. The majoe su
revenue is tax.

Tax revenue may be classified as direct tax and indisgctDirect taxes comprise of
income tax, property tax, vehicles tax etc. these taxedime&ly imposed on a person
or an organization that bears the tax burden ultimately. Indirect targwise of excise
duty, custom duty, sales tax, entertainment tax, value added tax @& These taxes
are shifted to other people. In the context of Nepal, dieeest have lesser contribution
for resource mobilization compared to indirect taxes.

VAT is an indirect tax and definitely a new concept as compared ¢o @tkes. It is the
youngest and the most emerging tax. It is the most transpaftactive and efficient
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indirect taxation which has established an account based modern transpasgsiteta.
“VAT is a broad based tax on business designed to measure negeakerated in a
country”

Though VAT itself is a very scientific, transparent, broad basedraedtiment friendly
tax system many obstacles are there on the way of VAT. dDrke challenges in
implementing the VAT is taxpayers’ behavior. Tax administratioond some
taxpayers keeping dual accounting, issuing dual bills, taking A fthe customer
but not submitting to the government and charging VAT without retjtrinto the
VAT. So there is a need for discouraging such taxpayers. Ini@ddd this lack of
billing habit is another serious problem as there is & ldtlno practice of issuing the
correct bill. Use of bills during sale of goods and consumadnlesstill regarded as a
waste of time and useless things by many consumers in theycdbmrne sellers use to
compel the buyers to pay extra 13 percent amount, who will demartlithAll these
are anti VAT activities (NRB, 2076).

Hence low public awareness as well as taxpayers’ ignoraeeg¢es problems for the
implementation of VAT in Nepal. There is need of the governmeareness for the
collection of tax and extended attention towards taxpayers’ gdumcand better

taxpayer obligation and coercive enforcement of the tas lamd regulations for the
default and tax evading taxpayers. Taxpayer education and assigisteem what

they need to know to comply and when they need to know it.

Literature review

This section describes the selected past year studiesc dmawledge, tax complexity
and compliance behavior.

Tax knowledge

Tax knowledge is an essential element in a voluntary compliax system
(Kasippilai, 2000), particularly in determining an accurate liakility (Palil, 2005;
Saad et al., 2003). More recent studies undertaken in Malaysia 2006; Loo et al.,
2008; 2009) also suggested tax knowledge to be the most inflUewtial to determine
taxpayers’ compliance behavior under the self-assessmeninsydtes is empirically
established by several other studies (for example, KasipilidiBar, 2003; Kirchler et
al., 2006), which documented that possessing tax knowledge would leadh& hig
compliance rates. On similar note, the absence of tax knowledgelead to non-
compliance behavior among taxpayers, either intentionally or utiowelly. This is
postulated by McKerchar (1995) who studied small business taspay&ustralia. She
suggested that small business taxpayers are not even afvreir tax knowledge
shortfall and this may lead to unintentional non-compliance behavior. &igénce
was also documented among individual taxpayers in Malaysia whudentionally
committed mistakes in their tax return forms (Loo, et al., 20@8phis study, a mixed
method design was used by conducting mail survey, quasi-experimenassmdtudy
concurrently between November 2005 and July 2005. The abovementioned studies,
which indicate a positive relationship between tax knowledge @amglance behavior,
however, were not consistent with an earlier study by H&1889), who claimed that
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tax knowledge has no direct significant effect on taxpayensiptiance behavior. One
possible explanation for such inconsistent results is the differen tax jurisdictions.
The studies mentioned above were either conducted in Malaysiastralia, while this

study was conducted in the US. Another potential reason may behéhdifferent

measures were used in the studies.

Tax complexity

Tax complexity arises due to the increased sophisticatidmeitak law (Richardson &
Sawyer, 2001). Tax complexity can take many forms such as catiomail
complexity, forms complexity (American Institute of Certifiéublic Accountants,
1992), compliance complexity, rule complexity (Carnes &Cuccia, 1996yedural
complexity (Cox & Eger, 2006) and the low level of readabilitauRet al., 2007;
Richardson & Sawyer, 1998; Saw2.10.Taxpayer awareness as a mediatibig varia

Tax socialization aims to improve the understanding of taxpaggisst the prevailing
tax regulations, awareness and compliance of taxpayer in payingath@bligations.
Rohmawati, et,al (2013) in their research revealed that xheotaalization may affect
the taxpayer's awareness and will have an impact on taxpayepliance. Self
assessment system requires taxpayers better understand teguiations in order to
carry out the tax obligations well. Tax socializationgbeictured, will help taxpayers
understand the tax laws that in turn will bring to taxpayers fthging taxes is the
responsibility of every citizen must be carried out by obedient.

Someone who has had a tax id number means it has been registerad@s/er who

is ready to fulfill their tax obligations. TIN provides manybéts both individuals and
business entities, for instance, as a prerequisite for operiagkaaccount, apply for a
credit proposal, conduct business transactions and others. Rgalid benefits of

ownership of TIN, the taxpayer aware of the obligation and obey to pay taxes

Tax authorities will continue to increase taxpayer compliamcepdying taxes by
simplifying tax administration, in order to provide conveniencethlte taxpayer.
Simplification of the tax administration will not succeedt is not supported by quality
service tax authorities. Taxpayers like consumers on qualityce, then this must be
considered by the tax authorities to raise awareness and taxjpaypliance. Suryadi
(2006) emphasizes the importance of the quality of the tax authairtiproviding
services to taxpayers. Good service quality can increasgeagss and taxpayer
compliance.

H1: Taxpayers awareness mediates the relationship betarecialization and tax
compliance

H2: Taxpayers awareness mediates the relationship betweemdetellge and tax
compliance

H3: Taxpayers awareness mediates the relationship betweeniesxyedf tax id
number and tax compliance
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H4: Taxpayers awareness mediates the relationship betwedoesgunality and tax
compliance.

Methods

The study population consisted of individual taxpayers who registat the tax office
located in Jhapa and Kathmandu as 2267 persons. The study use an asedgitiiad)
technique, and uses questionnaires as an instrument to collect dateaulyrgpit to the
taxpayers who come to the tax office. Therefore, the sangdensth a margin of error
of 10% is:

n = 2267/(1+2267)(0.1)*2
n = 99.9559 rounded to 100

The object of this study is the tax socialization, tax knowdedixpediency of tax
awareness, and tax compliance which the taxpayers awareness niadiagtstionship
between tax socialization, tax knowledge, service quality, ancorapl@nce. Variable
measurement using a Likert scale with 5 scales choice4 &t&ongly disagree), 2
(disagree), 3 (doubtful), 4 (agree), 5 (strongly agree).

Validity and reliability test

Validity test was used to measure whether or not a questienraid. If the corrected
item-total correlation> r table means the data is valid (@no2011). Reliability test

was used to determine the measurement results remain congigtés done twice or

more of the symptoms are the same as using the same imgasstrument. Constructs
or variables said to be reliable if it gives the value m@nBach Alpha > 0, 60 (Ghozali,
2011).

Normality test and Classical assumption test

The normal distribution test in this study using normal probabilitpt. pClassical
assumption test for linear regression model is made to erfsatréhe model is free
from multicollinearity, autocorrelation, and heteroscedasticity.

Multiple Linear Regression Analysis
Y1=0+p1X1+ p2X2+ B3X3+ p4X4+e D

Y2=0+B1X1+ B2X2+ p3X3+ p4X4+ Y1=a+p1X1+ +2
B2X2+ B3X3+ p4X4+p5Y1+ e

where:

Y1 = taxpayers awareness

Y2 = taxpayers compliance

X1 = tax socialization

X2 = tax knowledge

X3 = expediency of tax id number
X4 = service quality

e= Error
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B1,p2,B3, B4, p5= regression coefficients

Following that, usingr 5% the hypothesis will be tested statistically, the t andsF t
using multiple regression.

Analysis and results

A total of 2,267 potential participants were invited to take ipathis study. However,
only 100 participants were finally interviewed via telephone. gdmticipants comprise
of 80 males and 20 females, from different regions in Nepal. atggedt group of
participants reside in Kathmandu and Jhapa. Prior to interviawset of general
guestions relating tax knowledge, tax complexity and compliance iogeihawere

prepared. The interviews were recorded and transcribed. Abgtegpep thematic
analysis was then performed on the transcribed data. Resultsitedithat some
participants had a general idea of the income tax system botuabt on the details of
the system. They admitted that their knowledge was restriota broad knowledge of
the income tax such as, the objectives of income tax, types of incomaddaxaates.

The majority of the participants explicitly claimed the impocg of technical
knowledge of the income tax system. This does make sense duaneetht apply tax
knowledge when meeting their income tax obligations. When thentaai technical
knowledge of taxation is not so much an issue for salary and wage earners

From the interviews, very few participants mentioned theowkedge of the legal
aspects of the income tax system. This could be due to ththdadhey had little of it
and/or they did not find it to be an important aspect of incoméotdiscuss. From the
findings, we can infer that the most important type of knowdetly taxpayers is
technical knowledge. This can be drawn from their responds whig liierviewed
where majority of interviewees were discussing abouttyiie of knowledge. This is
followed by the general knowledge and the least important isethed knowledge.
Notwithstanding the importance of the technical knowledge, mosteointerviewees
admitted to have limited knowledge on this aspect that eviénfoated them to seek
tax professionals’ assistance.On note, McKerchar (1995) and Lod. €2008)
cautioned the possibility that this tax knowledge shortfall coeddl lto unintentional
noncompliance behavior among taxpayers, as what happened in Australia andaMalays

During the final section of the interviews, participants wgn@bed on the reasons for
tax non-compliance. The first reason is the taxpayers’ attbfidbeing greedy and no
feelings of civic duty to share their incomes with otherminers if the society.
Secondly, is the taxpayers’ belief that they could avoid pagirgvithout being caught
by Inland Revenue. Such perceived behavioral control among taxpayers motivated the
to constantly not comply with their tax obligations. Some attribtibat control to the
assistance provided by the accountants, while others blamed thwle®n the tax
system itself that provided room for manipulation. Thirdly, is ¢benplexity of the
income tax system which compelled taxpayers to not complyereittentionally or
unintentionally. Finally, is the fairness perception of the income tsteisy Participants
clearly mentioned that their negative perceptions of the in¢arsystem, particularly
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on the tax rate structures and government spending, had motivatedotfzeroid and
evade paying tax.

Conclusion

This study investigates taxpayers’ view on their level &f knowledge, perceived
complexity of the income tax systems and the underlying reasonsne¢ompliance
behavior. From the interviews, taxpayers appeared to have inadé&qoatkedge on
the technical aspects of the income tax system. This isaseven critical among the
self-employed participants who are expected to deal with onerausatters. In
dealing with these tax affairs, they may have to incur morglkante costs. The VAT
system was also perceived as inherently complex. The huge aofqaperwork to be
completed in complying with their tax obligations further esteal the problem. This is
not surprising as the Nepal tax system has been criticcredeing overly complex.
With regard to compliance behavior, participants generallyebsdi that attitude,
perceived behavioral control, complexity and fairness perceptiuge partly
contributed to taxpayers’ non-compliance. The information obtaired this study
would be beneficial to both tax literature and practiceems of tax literature, this
information will serve as guidelines for researcherdeaweelop tax knowledge and tax
complexity measures. Also, the information on possible determinahtsion-
compliance could be used for future research. From the polbidensi perspectives,
this information will assist tax authority to develop their taxucation and
simplification program.
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Equivalence between the Area under a curve
and the Riemann Sum

Shantiram Subedi*

Abstract

This study investigates how students understand and apply both the concepts of area
under a curve and the definite integral with Riemann Sum at a same time. I got an impetus
from the idea that the area under a curve with a definite closed figure with a boundary can be
discovered by creating it into small rectangular slices and by summing up these areas them
together. This very method is helpful to teach students the concept of Riemann sum as well as
the definite integrals in the classroom effectively. In order to understand the Riemann Sum, it
is quiet essential to have a clear idea regarding the area under a curve.

Key words: Definite integrals, Riemann Sum, induction, equivalent,
trajectory, approximating rectangles.

Introduction

Students use area under a curve as a tool for computingtelefitegral. This
research article is presented to explain what we mean hyitddfitegral. The purpose
of this article is to examine how there is equivalence bmtwhe area under a curve
and definite integral. There is a question why the area underve is helpful when
deeper understanding of the structure behind the definite ihtiegmesented. This
concept is imperative for students to understand for three main pargosst, students
need to have an understanding of the structure of Riemann sums.Ri¢ingginn sum
may not be most efficient method for approximating a definitegral, other methods,
such as the trapezoidal rule, midpoint rule, or Simpson’'s methedbased on the
structure of the Riemann sum.

This leads to the second reason that many real world ampigativolve
functions that do not have an anti-derivative that can be exgrésséerms of

elementary functions. For example,the anti-derivative of thetimcf(x) = e*’
cannot be expressed in terms of elementary functions. Thus, thentemdhTheorem
of Calculus cannot be applied, and other methods for evaluatimdefimite integral,
such as Riemann sum will be needed.

Finally, | hypothesized that an understanding of Riemann suneedgd even
when a function has an anti-derivative that can be expressedria td elementary
functions. Setting up an appropriate definite integral requiresttigents to know what
to integrate, and an understanding of the structure of theaRrersum will give the
student the tools he/she needs. In all cases, it is possibbagne the definite integral
being represented by the area under a curve.

* Mr Subedi is a Lecturer in Mathematics, Damaklifiple Campus.
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The method of calculating the area under the curve is calleohtdgration.
Dictionary.com defines the integration as “the act or procéssmaking whole or
entire”. There are several pieces of literature thatidoen mathematical topics that
build the definite integral: lim,,_,., 2.1 ; f (x;)Ax. Multiplications, rate of change,
sequence and series, limits, and functions are all incorpargtethe definite integral,
and several researches have been done to understand these comeestsidy of
Artigue(1991) found that many students could perform routine procedordinding
the area under a curve, but the students rarely could explaiptbeedures, and some
even admitted that they “ didn’t really know why they were ddih¢Artigue, 1991).
Much integration in the beginning of its study do not attend to urahelisiy why area
under a curve is equal to the definite integral of a functiohis @&rticle attempts to
provide numerical succession and data that show, when integraaigworld
problems, students need to understand why there is a relationshipebetre area
under a curve and the definite integral holds. This afiadases on different aspects of
area under a curve that approximate the actual area and beaoines equivalent to
definite integral. Thus, a hypothetical learning trajectory wageulea

Data Analysis

The area of a region under a curved boundary can be approximasachbyng
up the areas of a collection of rectangles. The followingtilition is the area under a
parabolay = x2 from x=0 to x= 2, the parabolic region is represented by S.

Figure 1:
Showing
actual area
(S) under the
curve y=x"

S
0

Since S is contained in a rectangle with side lengths 2 ahé 4rea S must be
somewhere between o and 8. This article certainly does Hedtethat by using more
rectangles inside the region S that can increase the agairéhe approximation. The
following illustration is served steadily to estimate thesaof a region under the curve
Y=x?from x=0 to x=2. Suppose we divide S into two strips by drawfiegvertical line
x=1 as in the figure.

Figure 2:
Showing
approximate (2,4)
area using
right end points
under the
curve y=x"
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The heights of these rectangles are the values of thedopct: x2  at the
right end points of the sub intervals [0,1] and [1,2]. Each rectahgkesvidth 1 and the
heights arel?and2?. If we let R, be the sum of the areas of these approximating
rectangles, we get

R, =1.(1)+1.(2%) =5.
From figure we see that the area A of S is lessRhaso
A<R;.

Next, instead of using the larger rectangles in figure wedcosé the smaller
rectangles in the following figure whose heights are the values of thgofupc= x? at
the left endpoints of the subintervals [0,1] and [1,2].

Figure 3:
Shaded reason

isL,

Each rectangles has width 1 and the height®9%andl?. We let L, be the
sum of the areas of these approximating rectangles. Herentest rectangles have
collapsed because its height is 0. The sum of these areagsef dpproximating
rectangles is

L, =1.(0®)+1.(1%) =1.
From figure, we see that the area A of S is largerithao
L, < A.
So we have lower and upper estimates for A are

1<A<5ie L;<A<R;

We can repeat this procedure with one more strip. The follovllingtration shows
what happens when we divide the region S into three strips of equal width.

Suppose we divide S into three strips by drawing the vertica j«'nie and x=:as in the
figure. r

yA

Figure 4:
Shaded reason
is Rz

x=2/3 x=4/3 x=2
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The heights of these rectangles are the values of theidnpct x? at the
right end points of the sub intervalsz|]0and E,i] and E 1]. Each rectangles has width
3 3

%and the heights al(é)2 (%)2, and2?. If we let R, be the sum of the areas of these
three approximating rectangles, we get

Ry =2.(3)% +2. (5222 = 4.148.

From figure we see that the area A of S is lessRjiesp

A<R,.
Instead of using these larger rectangles in figure, we cagdthe smaller
rectangles in the following figure whose heights are the values ofribdoy = x? at

the left endpoints of the subintervalsgl()and E%] andE, 1]. Each rectangles has width
2and the heights a@® (E)Zand(f)2
3 9 "\3 3

yAL

Figure 5:
Shaded reason
isL, (24)

o

x=2/3 x=4/3 x=2 X

\ 7

We let L, be the sum of the areas of these approximating rectanglesleflere
most rectangles has collapsed because its height is Osubheof the areas of these

three approximating rectangles is
Ly =2.(0)2 +=. D)*=. ()7 = 1.48.
From figure, we see that the area A of S is largerlthdre.
L, <A
So we have lower and upper estimates for A are
148 < A < 4.148 i.e. L, <A <R,

We can further repeat this procedure with one more strip. fét@wing
illustration shows what happens when we divide the region S intesfops of equal
width.

Suppose we divide S into four strips by drawing the vertinakliwith right end
points x=0.5 , x=1, x=1.5 and x=2 . Each rectangles with an equal base o0vsidthd
heights are 0% 1%, 1.5 and 2.
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yAk

Figure 6:
Showing

approximate
area using

right end points
under the
curve y=x

\ J

If we let R; be the sum of the areas of these rectangles, we get
R3=0.5{0.5+ 1°+ 1.5+2%} = 3.75

From both numerical and figure, we estimate the actual area A below théscurve
A<3.75.
Instead, if we take the left endpoints of the rectangles M40, X;=0.5 ,
Xo=1, X=1.5 . Each rectangle with an equal base of width 0.5 and heightttfieom
right end points are’00.5, 12, 1.5°.

yAL
2
Figure 7:
Shaded reason
is L, (2,4)
>
0 x=0.5 x=1 x=2

If we let L; be the sum of the areas of these rectangles, we get
L3=0.5 {0°+ 0.5+ 1°+1.5} = 1.75
From both numerical and figure we estimate the actual area A below teeigur
1.75<A
We observe that the area A lies in between
1.75 < A< 3.7
i.e. Ly <A <Ry

What will happen if we repeat the same process with five nigmifestrips?
Suppose we divide S into five rectangles using the right endspgjr0.4 , X=0.8 ,
X3=1.2 , X%=1.6 and %=2. Each rectangles with equal base of width 0.4 and heights
from the right endpoints are 6.40.8, 1.7, 1.6 and 2.
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Figure 8: y= (2,4)
Shaded reason
is R,

x=0.4 x=0.8 x=1.2 x=1.6 x=2 X

If we letR, be the sum of areas of these rectangles we get
R,=0.4{0.£+ 0.8+ 1.2+1.6+2°} = 3.52..
From both numerical and figure we estimate the actual arkavibde curve is
A <352

Instead, if we take the left end points of the rectangléls ¥4=0 , X,=0.4 ,
X,=0.8 , %=1.2 , X=1.6 . Each rectangles with equal base of width 0.4 and heights
from the left endpoints are? 0.4, 0.8,1.7, 1.6 .

7

yu

Figure 9: (2,4)
Shaded reason ’
isL,

0 x=04 x=0.8 x=12 x=1.6 x=2 X

If we letL, be the sum of areas of these rectangles, Wé,gét4 {0°+ 0.4+ 0.8 +
1.2+1.6}=2.4
From both numerical and figure we estimate the actual arbalaw the curve is 2.4 <
A . We observe that the actual area lies in between
24 <A <352 ie. Ly <A<R,
What will happen if we continue the process of taking more rectangles?
We can now compare the four results:
1<148<1.75<24<A<352<3.75<4.148<5
ie. Ly <L,<L;<L,<A<R,<R,<R3<R,<R,;
From these series of pattern we are suggested thakea ésitmates of the area
is obtained by increasing the number of rectangles or equilyaterdreasing the width

of the rectangles (here the width are decrease %\,50.5,0.4 and the number of

rectangles has increased from 2,3, 4,5).
What will happen if we decrease the width of the rectanglequivalently
increase the number of rectangles more and more? We have plesmmilly the
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following comparative estimations of the actual area (A) umidercurve from closer
observations in our interest
Li<L,<L;<L,<A

AndA <R, <R, <R;<R, <R

What are our concentrations here? We can obtain betteraéssi by increasing
the number of strips. If we use 20 strips the area A lies bet®éb76 and 2.7675.
With 50 strips the area A lies between 2.6158 and 2.7158.With more nom&teps
we narrow it down even more.
Let’s apply ideas of the above induction to more general region S of figure.

'
- e
¥=x s
A
A
P B
T I
| I
e i
11 I 1
e — gl | 11 1 1
[s] EEE x,, % ., X W

Let functionf (x) is continuous in [a,b]. We divide the interval [a,b] into n sub-intervals
and x be a point on each intervalxx1], where k=1,2,3,...,n. We start by sub
dividing the region S into n rectangles with regionssg, ......... , S of equal width in

the following figure .

The width of n rectangles isc = bn;a.

The end points of interval arexo =a,x; =a+Ax, x, =a+20x,x3=a+

BAX, i i e v Xy = a+ (n— 1)Ax, x,, = a + nAx(=b).
The heights of the rectangle gt€x,) , f(x1), f(x2), v vev e v v, f 1), f ()
The sum R fOg)Ax or YR2L £ (x)Ax is called the Riemann sum.

The actual area A of the region S that lies under the gragieafantinuous function
f(x) is the limit of the areas of approximating rectanglesdfrtumber of subintervals
is larger, then the length of subintervals becomes smaller. n.e: ifo, then Ax — 0.
If we use right endpoints
lim, o Ry, = limu oo Ax[f(x) +f () + oo + f(x,) 1 Ax
lim [ B, f(a +iAx)]
If we take the left end points
lim,,_, o L? = lim,LeoAx[f(xg) +f () + oo, + f(xp_1) 1 Ax
lim [ 275 f (a + i42)]
This makes the actual area A to lie on
lim, o Ly, < A <lim,_4 R,

Then the limiting value of (x) from x=a to x=b is

lim Ax Yrif(a+idx) = lim Ax Y5 f(a+ iAx)
This limit if exists is known as the “Definite Integral” and it is dtd by:

f:f(x)dx.
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Thus we have finally

lim Ax B, f(a + iA%) = lim Ax TI=0 f(a + idx) = [ f()dx.
Finally, we use the Riemann sum to estimate the approximaeuader the above
curve.

Suppose we divide S into finite n strips by drawing the n vefiited between x=0 and
x=2 as in the figure

'5|l1|-

Figure 11:
The shaded
reason e R

(=

h 2h 3h in-1jh nh %

The heights of these rectangles are the values of theidnpct x? at the
right end points of the n number of subintervals [0,h] and [h,2h],[2h,3M};1)[,nh].
Each rectangles has width h unit and the heighta%a@h)?,... nh?. But here the last

endpoint is nh and it is equal to 2. So nh=2§i.e.h and soag - o, h - 0.
If we let R, be the sum of the areas of these approximating rectangles, we get
R, =h[h? 4+ (2h)? + -+ (nh)?]
F3[1%2 + 22 + - 4+ n?]
—p3 n(n+1)(2n+1)]

6
:nh(nh+h)(2nh+h)
:2(2+h)(46+h)
limy,_o Ry, = limy,_,o 220 [ Taking limit as 0]
22+0)(4+0) 8

6 3
Instead of using the right endpoints we could use the left endpoirke ifollowing
figure whose heights are the values of the fungtienx? at the left endpoints of the
subintervals [0,h] and [h,2h],[2h,3h],...[(n-1)h, nh ].
Figure 12:

¥

Figure 12
The shaded
reasonis L

e
0 K Z2h Xh (A=14n nh W

Each rectangles has width h unit and the height§-ahé, (2h)?,...{ (n — 1h}?. But
here the last endpoint is nh and it is equal to 2. So nh=%:i:.é1 and so ag — oo,
h - 0.
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If we let L, be the sum of the areas of these approximating rectangles, we get
L, =h[(0)% + h? + (2h)? + -+ {(n — DA)}?]

F3[12+ 22+ + (n—17]
_ h3 [(n—l)(n—1+1)(2(n—1)+1)]

6
(nh—h)(nh)(2nh—h)
= [y
_2-n@2)E-h)
= ]
1imh_)0 LTl = 1imh_>0[

(2-h)(2)(4—h)
—
_ @2-0@@-0) _8
- 6 T3

[ Taking limit as & 0]

So we have both lower and upper estimates for A are quaimd) this is the exact

value of the region under the curye= x> between the ordinates= 0 and x =
2 above x — axis.

Conclusion

There are various techniques of understanding integrationhwahécdiscussed
in the field of CALCULUS. Among them the area under a cungethe Riemann sum
are mathematically equivalent. Though area under a curveotissulficient for
understanding the definite integral, it can be a powerful toolufaterstanding the
definite integral. There is a close relationship betwden area under a curve and
Riemann sum.
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Evaluation of Water Quality Index and Physico-Cheahi
Analysis of Ratuwa River of Damak in Dry Season
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Abstracts

Water quality is the index of the good health aredl-eing of society. So it is one of the great
concerns all over the world. Our objective is toabze the physicochemical parameters and
calculate the WQI of Ratuwa River in the dry seasspecially from January to April. In the
present study, we measured 17 physicochemical paeamusing the standard APHA method.
The laboratory test was carried out in the Nepaltébaraniya Sewa Kendra, Birathagar.
Calculate the water quality index and the resultwshd that WQI ranged from 113.90 to 197.43.
And it was highest in March and lowest in February.

Introduction

Water is an elixir of life [1]. It is an essential componhef the environment and it
sustains life on the earth. All organisms depend on watewufgival. Clean and safe
water is an absolute need for a healthy and productive lifeeWets a profound
influence on human health and the quality of the water suppligchpsrtant in
determining the health of individuals and whole communities. Sadfkinlg water is a
major concern with reference to public health importance as #ith fzand wellbeing of
the human race is closely tied up with the quality of wated {&e Rivers play a major
role in the assimilation or transportation of municipal and industrial wasge [3]. The
contaminated river water is not a good sign for human health Hret aquatic
organisms as it creates numerous health hazards. SevdtalHazards will also arise
due to the contamination of water. There are a number of repmasas of typhoid,
diarrhea and other water-borne diseases arising from the cptisaraf contaminated
water [4]. So with an increased understanding of the importanckirdding water
quality to public health and raw water quality to aquafe, lihere is a great need to
assess surface water quality [5]. Access to safe drinkingrigathe key to sustainable
development and essential to food production, quality health, and yaedriction.
Quality of water can be checked by examining its various Pdngsiemical and
microbial parameters. Any alteration beyond the permissible rantpese parameters
makes the water polluted and may be unfit for any purpose fahvithis intended to
use. Natural calamities ad anthropogenic activities ptdtute the river so regular
monitoring and analyzing of river water are necessary. ireetime, Shrestha and
Basnet (2018) had evaluated the water quality index of Ratuvest Riving the pre and
post-monsoon period and their results showed the extremely high o WQI [6].

* Mr Shrestha is an Lecturer in Physics, Damaktigld Campus.
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The present work is the continuation of that work and in the work; we tiavepéed to
evaluate the WQI in the dry season to compare it with previous work.

In this study, Seventeen physicochemical parameters such as twolidity, pH,
electrical conductivity (EC), total suspended solids (TS$| thssolved solids (TDS),
sulphate, chloride, nitrate, total phosphorus (TP), total hardnets, alkalinity,
calcium, magnesium, iron, sodium and dissolved oxygen (DO) of sanapée
analyzed to understand the pollution level of Ratuwa river. Tdairage values are
compared with NDWQS standards and also used to evaluate WQla$ywh of work
is vital to inform and create awareness among the people andrigeghof the
municipality about the pollution status of river and direct eqngences on their health
and recreational works. The monitoring of these parameteralsaplay a vital role in
the conservation and management of Ratuwa River.

Water Quality Index Computation

WQI is an effective tool that represents the overallewguality at a certain place and
time based on physicochemical and microbial parameters [4]. HAr®®&%) has first
used the concept of WQI then developed by Bratmal (1970) and improved by
Deininger (Scottish development department, 1975).

The calculation of WQI using this method is given in Equation (1).
W,
_ 2 o)
LW
Whereg, andW, be the Quality rating and Unit weight df water quality parameter.
The quality ratingd,,) is calculated using the relation given in Equation (2)

= M] x 100 )

WQI

I (Sn - Vio)
Where,V;,, V;,andSs,, be the estimated value, ideal value and standard permigaibte
of the nth parameter. For all parameters, ideal valdgd were taken as zero for
drinking water except for pH=7.0 and DO =14.6 mg/l. The unit wei@ht) is
calculated using the relation given in Equation (3).
K
=1 3)
WhereK = proportional constant and it is calculated by using the relati@m gn
Equation (4).
1
K = (4)

Z <1/Sn=1,2,3...>

Methods and Materials

Ratuwa is a small perennial river and serves as the bafdeastern Damak. It
originates from Siwalik hill and mixes to the Kankai RivemBifar before merging to
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Ganga River. The water sample was collected in a onepligstic bottle just a few
hundred meters away from the Ratuwa Bridge. The sample wiasted from the
sampling site from January to April of 2018 in an interval of mmath by pumping
from a depth of 5-10 cm below the surface of the water in codavdid contamination
from the surface of the river basin. It was then broughtad\epal Batabaraniya Sewa
Kendra, Biratnagar for the measurement of all parameters tthesboere rinsed before
filling samples, sealed tightly and labeled in the fielthn8ard procedures for the
measurement and their average values with standard deviation are shicatei 2.

Result and Discussions
pH

The pH is the measure of the hydrogen ion concentration. Acidr wexids to be
corrosive to plumbing and faucets, particularly, if the pH is bedovlkaline water is
less corrosive, water with a pH above 8.5 may tend to haittea dr soda-like taste.
The pH of all four months was found to be basic with a minimum ofm/Jamuary and
a maximum of 7.96 in February. The slight alkalinity may be dutheopresence of
bicarbonate ions, which are produced by the free combination efwW@® water to
form carbonic acid, which affects the pH of the water [7ri@nic acid (HCOs)
dissociates partly to produce (H+) and bicarbonate ions.

Color

Color is one of the most important physical parameters of wHbercolor of the water
is influenced by the presence of suspended particles andvdidsmrticlesSuspended
particles are things such as algae, sediments, or smiadlggmof a mineral. Dissolved
particles are things such as tannins (a yellowish-brown argamd that is found in
plant tissues), or particles of iron and manganese from rocksiloWater that is blue
has a very low amount of dissolved particles in it. Accordm®DbWQS guideline,

watercolor of 5 Hazen is more desirable but color up to 1Zekas acceptable for
drinking purposes [8]. The color of Ratuwa River varied from the month of March

to 2.5 in the month of February.

Electrical Conductivity

Electrical conductivity measures the ionic condition of watkich is greatly affected
by temperature, the concentration of impurities, and mobilifpres [9]. It is directly

related to the concentration of salts dissolved in water, anéfoherto the Total

Dissolved Solids (TDS). Salts dissolve into positively gedrions and negatively
charged ions, which conduct electricity. The electrical Condtctof Ratuwa River

varied from a minimum 197 in the month of February and a maxiofu®26.5 in the

month of January with a mean 208.5 and SD 12.656.
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TDS and TSS

TSS is the part of total solids retained by a filter, veherTDS is the remaining part
that passes through the filter. A higher amount of TDS imparts tbe tatal alkalinity
and conducting nature of water whereas TSS causes turbiditgtén [10]. Both TDS
and TSS, a value greater than 500mg/L is not desirableifikirdy purposes. However,
the optimum value of 1000mg/L is acceptable according to the N®\Wideline. The
high value of TDS causes gastrointestinal irritation tohtin@an and prolonged use of
such water may result in the formation of kidney stones and mese Gaheart attack
[10]. The higher value of TDS was recorded in the month of Jani&aBy25) and TSS
was also higher in January (124). Both TDS and TSS are on thesgistmilimits
according to the NDWQS guideline. Higher values of TDS and m&$ be due to
domestic and municipal wastes discharged nearby sampling stations.

Chloride

Chlorine ions are the most essential and dominant anions found invater. They
enter the river water from natural as well as anthropogactigities [11]. Chlorine is
found in the combined state in the form of soluble salts hilegnesium chloride,
calcium chloride, and sodium chloride. In our study, chloride ioneddriom 3 in

April to 8 in January. These values are relatively lowamparison to the NDWQS
guideline. It implies that Ratuwa River is less contaminated dudddde.

Total hardness

Calcium and magnesium dissolved in water are the two most commmamals that
make water hard. Total Hardness is an important parametenef guelity whether it
is to be used for domestic, industrial or agricultural purpfis®s Hard water is not a
health hazard. In fact, the National Research Council (Natcedemy of Sciences)
states that hard drinking water generally contributemallsamount of total calcium
and magnesium human dietary needs. In our study hardness levdl frane 63 in
April to 130 in February with mean 86.750. According to NDWQS guidelinas30e
standard limit which showed that the water was moderatety ihaebruary. It might
be due to the runoff of soil containing those minerals causindgnéss and due to
discharging of domestic and municipal effluents [13].

Sulphate

Sulphates can be naturally occurring or the result of municipgadustrial discharges.
Runoff from fertilized agricultural lands also contributegpbates to water bodies. The
sulphate ions varied from 20 in the month of April and 30 in the montebfuary.
The maximum value of sulphur at February may be due to moref user water for
agricultural purposes since sources of sulphur are runoffr wétegricultural fields,
which contain relatively large quantities of organic and nainsulfur compounds. An
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excess amount of sulphate causes diarrhea. It provides an objdetimséd at 300-400
mg/L and bitter taste at 500 mg/L [12]. According to NDWQS stendard value for
sulphate is 200. So the value of sulphate ions present in RRivesais relatively low
compared to a standard one.

Iron

It is one of the most important constituents of blood in humanso#mg living
organisms. Iron is an essential element for human nutrition anabatistn but in
excess guantities results in toxic effects like hemochromdtosissues [14]Iron is an
essential element for drinking purposes if it is in the pesibls range; however, its
higher concentration in water is hazardous for health. The anodurdn in Ratuwa
River was in the range of 0.36 in the month of February to 0.66 inhMi@hese values
are higher than the standard value given by NDWQS which is 0.3r€sence of iron
in Ratuwa River might due to the presence of different mineralsioomgaron.

Total Phosphorous

Under normal water flows, roughly two-thirds of the total phospharad to lakes and
rivers comes from nonpoint sources such as runoff from pasture @pldrats, urban
and rural agricultural runoffs. Lakes that appear relativigran spring can resemble
green soup in late summer due to algae blooms fueled by phospHsjruehil level of
phosphorous in Ratuwa River was found to be 0.07 in February and le€s(&an
March. However, there is no recommended value of phosphorous given by NDWQS.

Nitrate

It is generally present in water by the aerobic decay of nizgaitrogenous

compounds. Nitrogen exists in the environment in many forms and changessds it

moves through the nitrogen cycle. However, excessive coniensreof nitrate-

nitrogen or nitrite-nitrogen in drinking water can be hazardous tibthhespecially for

infants and pregnant women. In our samples, the nitrate was ltleéosertain limit

(<0.05mg/L) so that the instrument could not detect it. The rehdtvs that the
presence of sources of nitrate such as chemical ferfilptant decays, and animal
debris is extremely low.

Total Alkalinity

Alkalinity is the capacity of water to resist changepHithat would make the water
more acidic.The value of alkalinity in water provides an idea duna salts present in
water [16]. The maximum value of alkalinity of Ratuwa Riveas observed to be in
February (161.50mg/L) and minimum in January (79.9mg/L) with mean 104rtP5 a
SD 38.425 and concentration of January month was above the desinaiblas|
prescribed by WHO. The maximum value of alkalinity in Februagas wnight be
because of the use of limestone that contains calcium carb@eatéenithe home which
runoff into the river water.
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Calcium

Calcium occurs in water naturally. Calcium is an importarterdg@nant of water
hardness. Most calcium in surface waters comes from stié@amseg over limestone,
dolomite, gypsum and other calcium-containing rocks and minerals. higiest
concentration of calcium was observed in the month of Febrigaty29mg/L) and
lowest in April (14.03mg/L) with mean 24.2475mg/L and standard dewmiati
15.57047mg/L. A higher concentration of calcium in the month of Februayybe due
to the discharge of more industrial effluences and construction niateria

Magnesium

Magnesium is found in large concentrations in both the earth crust ahdrtfzen body.
It is an element essential for chlorophyll growth and asts limiting factor for the
growth of phytoplankton [4]. The maximum concentration of magnesiunevasated
in March (9.48 mg/L) and minimum in February (2.67 mg/L) with anayeof 6.135
mg/L and SD 2.79696. Higher concentration may be due to industiliaref since
they contain magnesium in a higher amount.

Potassium

Potassium is macronutrient essential for plant growth. Thougkgiota is extensively
found in some of the igneous and sedimentary rocks, its cono@mtranatural waters
is usually quite low. This is due to the fact that potassiunerals offer resistance to
weathering and dissolution [17]. The highest value of potassiumtatvR&River was

observed to be in January (6 mg/L) and least in February (g44) with mean 3.447
and SD 2.288. A higher value of Potassium in January may be doeks) the use of
fertilizers, and the increase in polluted water.

Dissolved Oxygen

Dissolved oxygen is the amount of gaseous water by direct alosorfpim the
atmosphere by rapid movement or as a waste product of plamtsphthesis. A low
DO (less than 2 mg/L) would indicate poor water quality and thusda@are difficulty

in sustaining a much sensitive aquatic life [18]. The range ofrDRatuwa River was
observed to be between 2.65-3.67 mg/L with a mean of 2.985 and SD 0.4&heA hi
value of DO in January may be due to the addition of organic wastesisgwage, the
addition of nutrients that change the flow of water and adddfochemicals coming
out from hospitals.

Sodium

It is a mineral that is essential for the normal functiorahghe human body but its
excess increases the risk of hypertension, heart stroke, andliseaise and stomach
cancer. Sodium is released naturally through mineral deposgsound and surface
water and seawater spray off roofs used to collect rainw@tee highest value of
sodium was in January (6.41mg/L) and lowest in February (0.60 mdth )awnean of
4.430 and SD 2.697 but these values were very less in comparisolVinith and
NWDQS standards.
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Water Quality Index

WQI of Ratuwa River was computed from the average valueghg$icochemical
parameters taken during the first four months of the year. alcalation of the WQI
on the basis of these parameters is also shown in Table 2 acaiagponding water
quality status is also shown in Table 1. The rating of wateity status shown in
Table 1 indicated that the river water is not appropriate@rfigrpurpose like drinking,
irrigation, industrial purposes and fish culture since WQ@lues in each month
exceeded 100. The main physico-chemical parameter responsibleefonaximum
value of WQI may be iron since it has exceeded the desirabige as prescribed by
WHO and NWDQS. As we compare the results of four-month, it caridaely seen
that month with a lesser value of iron, March has compargtiveler WQI and March
which has the highest concentration of iron has maximum WAQieg. A higher
concentration of iron may be due to weathering of iron, indusfilklent, acid-mine
drainage, and sewage. This result reveals that river watgls some treatment before
consumption, and it should be protected from the perils’ of contamination.

Table 1: WQI of different months of Ratuwa River

Months WQI Status Possible Usage
January | 165.568 Unfit for drinking]  Proper treatment required before {ise.
February| 113.904 Very Poor Restricted use for irrigation
March 197.437 Unfit for drinking | Proper treatment required before use.
April 187.071 Unfit for drinking | Proper treatment required before uge.
Table 2: Evaluation of mean and standard deviation
. Standard
Parameters | Januaty Februakjarch| April | Mean Deviation Method
Color 1.5 25 1 15 1.625 | 0.629 APHA-2120C
EC 226.5 | 197 203.6 207.8 208.725 12.656 APHA-2510
TDS 113.25| 98.5 101.4 103.9 104.362 6.328 APHA-2540
TSS 124 20 16 4 41 55.749 APHA-2540 D,
Chloride 8 4 4 3 4.75 2.217 APHA-2500B
Sulphate 23 30 21 20 235 4.509 APHA-4500
soZ C
Iron 0.55 0.36 0.66 | 0.62| 0.547| 0.133 APHA-3111B
Nitrate <0.05 <.05 <.05 <.05 -- -- APHA-4500
Total Phosphorug  0.06 0.07 <.05 0.0¢4 0.063 0.005 HAR500
Total Hardness 75 130 79 63 86.75  29.624 APHA-2340
Total Alkalinity | 79.9 161.5 86.7 | 88.4| 104.125 3&42 | APHA-2320
Calcium 20.04 | 47.29 15.63 14.08 24.247 15570 AR3300
Magnesium 5.83 2.67 9.48| 6.56| 6.135  2.796 APHA-3500
Potassium 6 0.44 3.53| 3.82| 3.447] 2288 APHA-3500
DO 3.67 2.86 265 | 2.76| 2985| 0.464 APHA-4500
pH 7.4 7.96 756 | 7.89| 7.702| 0.266 APHA-4500 H+
Sodium 6.41 0.6 448 | 6.23| 4.43 2.697 APHA-3500
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Fig 1 Bar Diagram of Average Value of Different Physat®mical Parameters along with ErBar
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Table 3: Determination of WQI of January Month

S. Parameters Observdd Standard Unit Quality qn*xW,
N valued;, | values, weightt/, ratingg,
1 | Color 15 5 Unit Quality qn*xW,
weighti, ratingg,,
2 | EC 226.5 300 0.05152 30 1.5456
3 | TDS 113.25 500 8.58667E-} 75.5 0.06443
4 | TSS 124 500 5.152E-4 22.65 0.011§7
5 | Chloride 8 250 5.152E-4 24.8 0.0127B
6 | Sulphate 23 200 0.00103 3.2 0.003p
7 | Iron 0.55 0.3 0.00129 11.5 0.0148}
8 | Nitrate <0.05 45 0.85867 183.33333  157.42222
9 | Total Phosphorug 0.06 No limit -- -- --
listed
10 | Total Hardness 75 300 -- -- --
11| Total Alkalinity 79.9 200 8.58667E-4 25 0.0214f
12| Calcium 20.04 75 0.00129 39.95 0.05146
13 | Magnesium 5.83 50 0.00343 26.72 0.09177
14 | Potassium 6 No listedq 0.00515 11.66 0.06007
limit
15| DO 3.67 6 - -- --
16| pH 7.4 8.5 0.04293 127.09302 5.45693
17 | Sodium 6.41 200 0.03031 26.66647 0.80816
0.00129 3.205 0.00413
WQI=
165?625 Z Wn Z 4 Wn
=0.999 = 165.568]|
Table 4: Determination of WQI of February Month
Observed Standard Unit ualit
Parameters valuegV},) valuegs,,) weight(,) rfting(q),:) > W,
Color 2.5 5 0.05152 50 2.576
EC 197 300 8.58667E-4 65.6666f 0.05634
TDS 98.5 500 5.152E-4 19.7 0.01015
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TSS 20 500 5.152E-4 4 0.00206
Chloride 4 250 0.00103 1.6 0.00165
Sulphate 30 200 0.00129 15 0.01932
Iron 0.36 0.3 0.85867 120 103.04
Nitrate <.05 45 -- -- --
Total 0.07 No limit listed -- -- --
Phosphorug
Total 130 300 8.58667E-4 43.3333] 0.03721
Hardness
Total 161.5 200 0.00129 80.75 0.10401
Alkalinity
Calcium 47.29 75 0.00343 63.0533B 0.2165]
Magnesium 2.67 50 0.00515 5.34 0.02751
Potassium 0.44 No listed limjt - - --
DO 2.86 6 0.04293 136.5116B 5.8609
pH 7.96 8.5 0.03031 64 1.93958
Sodium 0.6 200 0.00129 0.3 3.864E-4
2q. W, =1
Z W 13.891
= 0.999
WQI=113.904
Table 5: Determination of WQI of March Month
Observed Standard . . Quality
Parameters valued), values, Unit weighit, ratingg, qnxWy,
color 1 5 0.051 2C 1.030¢
EC 203.¢ 30C 8.58¢E-4 67.8666 0.0582
TDS 101.¢ 50C 5.152F-4 20.3¢ 0.0104¢
TSE 1€ 50C 5.152F-4 3.2 0.0016!
Chloride 4 25C 0.001 1.€ 0.0016!
Sulphat: 21 20C 0.001 10.t 0.0135.
Iron 0.6¢€ 0.2 0.85¢ 22C 188.9066
Nitrate <.0t - -- - --
Total <.0t No limit listec -- -- --
Phosphort
Total 79 30C 8.58¢E-4 26.3333. 0.0226:
Hardnes
Total 86.7 20C 0.001 43.3¢ 0.0558:
Alkalinity
Calciunr 15.6: 7E 0.00: 20.8¢ 0.0715¢
Magnesiun | 9.4¢ 5C 0.00¢ 18.9¢ 0.0976¢
Potassiur 3.5¢ No listed limit | -- -- --
DO 2.65 6 0.04: 138.9534 | 5.9657-
pH 7.5¢€ 8.E 0.03( 37.3333. 1.1314.
Sodiun 4.4¢ 20C 0.001 2.2¢ 0.0028¢
0.99¢ Yaq. W, =1
97.370:«
WQI=197.43
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Table 6: Determination of WQI of April Month

Parameters | Observed | Standard | Unit weighi/t, Quality qn*xW,
valued/, valuess, ratingg,,
Color 15 5 0.05152 30 1.5456
EC 207.8 300 8.58667E-4 69.26667 0.05948
TDS 103.9 500 5.152E-4 20.78 0.01071
TSS 4 500 5.152E-4 0.8 4.1216E-4
Chloride 3 250 0.00103 1.2 0.00124
Sulphate 20 200 0.00129 10 0.01288
Iron 0.62 0.3 0.85867 206.666 177.457
Nitrate <.05 -- -- -- --
Total 0.06 No limit -- -- --
Phosphorus listed
Total 63 300 8.58667E-4 21 0.01803
Hardness
Total 88.4 200 0.00129 44.2 0.05693
Alkalinity
Calcium 14.03 75 0.00343 18.70667 0.06425
Magnesium | 6.56 50 0.00515 13.12 0.06759
Potassium 3.82 No listed | -- - -
limit

DO 2.76 6 0.04293 137.67441 5.91082
pH 7.89 8.5 0.03031 59.33333 1.79815
Sodium 6.23 200 0.00129 3.115 0.00401

Y. W, =0.99966 Yq. W, =1

87.00788
WQI=187.0714
Conclusions

Analysis of seventeen different physicochemical parametasscarried out and they
were compared with Nepal and WHO standards. Color, EC, TDS, TSS8ridehl
Sulphate, Iron, TH, Nitrate, Phosphorus, DO, Calcium, Magnesium, Rotassnd
Sodium were within the desirable range while comparing withdsta values but iron
exceeded the desirable limit (0.3mg/L) in all four months. WQU#&muary, February,
March, and April were determined to be 165.625, 113.903, 197.437and 187.071. Since
all values were determined to be greater than 100, it iedicdtat Ratuwa River is
unsuitable for drinking and various other purposes. Iron may be one of the major factors
responsible for the higher value of WQI since it exceeded the desieatge.
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AT GUSHTHHT AqTd fa=ax

1. AT T
AGYUR

FETEEH T FUTAT B & T JTHT TAF TG T JqF [FA=1€T FEH T,
ATET FTNFT T, G TF ARTFE TS FaAT FAE TOAAT eqT TGB!
g | aFr AT &7 17 @E7 H a7 ATHF FR TTRAT HGTH F [T
gAEH FaR @k T8 0F R 919 @®T 9RET T AT SqaeEaeie AR qr
W ATaT GF R T YURT & | T8 F9MF [Fp fidien g& €99 @F T AGHT
FUAIHSE [ JaeraT TR Freqy, FeayugnRT 3T 9@ [T argnRT g
TRYF & |

WeIHSSl : FSH, Sfa, AT, swg, Hie, o, femm, sifemm

AGATT TIEAT (9 ¥R-R0OIR) YT HedT TTFILAT AT I veredT Hle
g | RERT, aReaT € ETRERET Yaied WSl AUl g
WIS Jqah dfoE T8 T aneitie faramer ST fem g e
SIRAHTT TR IHR T TSR HFGH AMTG | ATRATTBBIAT JRTETATS
qfafda qAeI@l TgHEl ATHEETERAT qEdd T T gifdie, qiekia® e
QIS &7 @] AUl JHWATE adig! TR 19T Q@ T e
T GoiahT G | fa.9. 9_93 AT Y = T gk, gt "afaer
9. 9R%3) THANERE AFRUME ARNRG T ufed] @USHAH TIHT Mg |
ST ATEAHETE TS T, M T S9a<al AT9ed Yamedr sfad arT aaqd
yaTed WUHT I fawel Ieqa T G | THAATE AT SR Afgusl I9
HEATH, W, TNT STEAT TEfd TeTehr a1 Reg Adarel safq a1 ol & T
FEH @EUH il (@ THAARHS (MU AUHl § | J9H M Ha a@dr
ATT TIASTE ATIEN NUHT Ifarg | Aq I AT STHSHIIHT THASATS
RS TAah MA@ T Aeca ol FWeT 81 | FH, IqEAr T FWa!
GHE EGiod aaq ¥ AR SlaTaT ATHISETeRg qARTEY FEHATHT AfadTs
STed AT Fed UF fafaeia e samaear Yo T B W g | Jet aw
AR GUSHAR! JTME G5 fagamur s g | ager i e
GUSHAH & JTMH FIqhT TIAT T IS BT FHT &0l THT @R G
e RIRET § G ST Wl g s | afem T e sfaer e
TEH! frgeoT T F&T 3239 &l g |

* Es TEaEr Aure e frawr fr i A qeweaE @ s g1 |
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for, st T SvaaE

I/ A Hqoq: faq, afaq ¥ 9 9 d fEera § | 6
TSISHET  FEAVEAT  AqAadd! TIAT FLAMSR  dladqasd UTd  rEx
el faers Tafaudr g | T faq aEET TOAT IA9 FaT TSAw]
AT ToaHeAaTE (AT aRoNaaTs aateta g | faq T sfaqa ame aw@et
TYAT G T AMCH G | SYAATE F&H, WA, TLHHT AMfS e A Fore
it FA AFEA (1/3/99) AT Sooi@ § | SUMTGE® S¥a<Als FEH  TRGRT
AT TG | ‘9 @fvad FER” d9iq A A T 7 S 8T | JuRTEe a9
TEAT 99 W@l WX T SEH VUS4 99 §EW 4 B | g9
AUSHIMTRS TIHHS AT TR THT G | STl

it =t =gy feen sy arfvaearee 3aT )

g IO ged farvawer gt gt g genaaeHT

(e, 5.9, 1/¥)

SEel AR R 81, Iy ofter g1, e 1 g, 3e® anht g, arg aioT
21, fre gew, ofrelt O 1 I FER 9 TRl AT 81 | J9S SEuel
T TN AU TN § | TEHT aq T Foq g3 ATTHAT TFYUT §9F I | T
2, T AN T B | 9N Y a<d, Jeawd, W a<d, Al e S
T 9 e W TREE g | ARt g TG feRna wiRE @ AevaiH”
(TAATIATAUNTIE, ¥ /90) AT THfT &1 5 Al Heeax &7 | JqeTs qieed qea
T AP G | T& THAAE T WA gA90sT T oA TOREAT R g H5a
e I @ g | Tl “GEEEudl aiaEel gE5d; TEhdHe ..
(AT, 1/%9) O, W T a9 TSI G FqETH AW 7 TH & T I™/are

Hed, AETHR, AW, TAqHME], I5d AME I ggd | a9 WA qar geH
W%awmaﬁﬁnrw@ramwmaﬁaﬁﬁﬁawgﬂnm
T FEHH] AqT L BT | TEHTAR TSEY TS JEHS! [qad a7 A M
TRATI S qeqehT TINT UHHTT JE0 (FEUE AFaeT &l JEdd qul:) o
e | WY $vaRe faefaafaiite &7 el qUeueT SaeTs JEde!
qaEq Sregr (AfEmmEm, 03%3) | Fikte AAMEAT W 9 SR AHREY,
TAWMM, RS, dMF O Ik TUH T IS JRAT THEY, THM, AT
A AT R 99 AqdeEas! Wl g |
FATAATCHAT TS Thfer

HAIAR THAHA & T AGH THA AqFG YA R I
PEAGENEEICE I G e a I L

RT T JAAHT AP G A

HATS IATTE T AT HIEA

e T W e @iva aRET g
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feer IfaeT g e AT 6T §
T e T U qar g1 aqedta
sRarg AW Aarer T % IFaTERa
QAT AT BT g Ta

TG ATS YT (ST BT Fal Ha

@E=araamE, 93-9%)

fraX =R TE Hi TIedTe UfeeT TR T SRl T ger ual Radrg |
Tt YTaie TaiEauET WS (TR o A ST ST YIad GeeeHT Srad
SHICHT AT A-TAHT ©Y faaT <h WS (9 Tt Afssq Wl § | @1 I=H=T
THTH TS TEHT Remcadl g T deurig e devae sEndtort
feraMele ARG g | ‘AT FMUSad (EESEs, 39/Y%) A & s
fortre qRw 7 sieeT AT fgem fave e we Afve e faea Faeaeeg
ATCHATT T Tl 8l Gl fecrcaepl oufa 7 Qe y&fq T amae
AT TR Gag, | 0T AqTHT AGeadT Wbl T a1 Il favaane gapfaet
@R SIaTHT A THRT TREHT T I = Tt Iehe ot g |
W AT T & TH

T A JEATE a1 I9 WAYEHET IWATHE TaHqars AT, 9,
AATE A ©IAT 9 [ISTHT G | §OR Veeilipd ©9 &l I &, Tt ar
ECAE § | AT YHICHS ST T3eT HIW &1 | T8t g q@ Wbl SATHEHTT
B | IS TSAE il [T GeTedl auieT ATEAHaIE ASd T
?sﬂlﬁﬂ?ﬁ:

vy ST AT A 9 Fae

facht wE % foaa % aviaeE

AT THATEY IATATHT Tea

TRYERH A FaTh T e

aTeT faafemaer St AT

ARAT AAAHT Fedbra], U H

fereTTer M AT Hedbal gL TFoH

g AfwAT T TET TR 9

F T FIIVIHT AT AT G4

TTHIeT WA HIET Qe AT 94 (T, 15-I)

A IGATIET GERATE AT T FINSHT HEAHSATE ALAE ATHT (9K
IR WS § | TG IO AT fESH afepes aT Jie@m MR g7 s 991
ITATHT HFT PSR T EN AHT KU T8T Tehe AT F | JQAT @ q@
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P FAQUIATT 87 | fafaerar afedn Se@EmT ariter a1 T fadft (e feae
gel) AT AP FH AT SR NGTHT TRTRST AN @ U A& 8 | et
e o T ST e g9 9 e e gee s
g | T YRS TIUIHT e Qa1 &1, &8 qHaw a1 fa=mam aafea a9
Tl At T AFTETAT Afew gav S U HATAHT IAqT THhe T
g | THT TS FA YU &1 T fqadardl sgq e qeiHr Smaarar o
7gt AT YHaH! = 9ua g |
faq T g T
fage Sfig T v=fa qur st ST g AT SRS WITE g | GEAT Sfaw
JATAE WABT S AT ATTHT B, TET ATCHATT F Saq qeaehl TIHT o< AT
g | S

Bt qg ¥ e aqmeete gt

WWW%WW

ateq, faftr, am, @rgar, faser gan
v S T AT B
(@g=ata=, 99-95)

TqAatg g gftedr sa T a5 B aeer atier wer ey |
AATEEET G AT a7 A T T @ &g T Fe el ar ¥
TR GIWT Iavg | ATEKRT, FIEAT, TARRG TEqEHT JUNAT AT T TS & T
T SRITET AT TSTLHEY THAATE AqATHT ST G 81 Ao aqT1 o=
TEt YHe T Tl g | Fl

FHAEHRS A ©Y, ATHL, qraaT STEAT faweh WQ 9f9 darger, gt
AT AT T TS AT &1 | ACHATTS AT TIHT S S ot e

1

JeHiTeT fEer Gt ATCHSAN T T A aed S99 AT fasar e &30
AGATIS THRHT G | FRET SICHT ATTEHAT I TS HRUTHT YHHT Wbl &l
faf¥e ameaeTe 959 aferg | Sl

IR I T AR & a1ET

& JATedT Teg g+ e faf deqen

(@Ewataa, 39)
forg dred AT drepuE Ot Tt

T ST T AT ava &1 Ster

(FEataaR, 39)

T TATE TS YA WTHN G | GHAT AFTEY T AHTHHET SAael’s
gRayaredT yated T I, T a1 FEeaeder St faty, fammar ar gve
THT QT Fovae T8t I9E TRaT g |
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G0 & FRfaq T YA aTEacH s ©9 SgAS Al YHael 9| @
W 3T ®F FOHT TR T9H qiEgiae T aneifte e seae s
FHAF! AIq AD! a7 |

feram, afermm, e T W
eV I H faET faRm oaiq wHer Hewes geEiui @

U g | AT TREEr IR T HRTET qHE aed HURT § 9 s
FATCT Y& T axd ATMCHT F | T -

feort =fesrt =@ a=qeeE €% |
Atmar A dical e ||
(AT, 99)
s faam T ofren qaOTE oRA™ g SN SO AfawTel S GegeTs
g T faememe smqae T ey | e 9w A fE S 85 (L) R

TS afe %] ACH § | aRqadT fadqaed W FMe JueEE & | hd
aarecr it e EW g (... @9We ST faq aTq W S
1 | AAAAX SR AT TSN TIAT WHl T AqT @ AT WHl HU & Il
INF ATATAEEA TACH F | T Sl ATAATS T [GTHT ATAAATE STTFAT
ey ufEa ey A AR I TG I A7 e e TS aiT
AT IR dRavg | T ¢

T[T qEwH! [ THIE gt 99

foa® Sfae 38 fa=ged ai o«

(FEEER, %)

T TR froer auaer for g girdier dd w@er g oo
TqATS AfTEF QA ®T qUM Tl M aqa gefael qiaaeT ey fommrg
AITHTE fToRIehT TIAT K@ TS G | q¥irad GUAT T faas SAfqat Adifea
foramer ST H T TR Wl AHERT ¥ gY e safsaa e |
FEfae Fa gdE Ieay F fAaeaifaer AME a7 TENEE STl SIS
fraR JeTaeeeaTe Y ey | UREE gHWEr SR T G e
AT GHSHT Afqemer faemer T fawmer Sea wUE & Aersd | Wl & T
AR AT AFATTE T THLT AT ARTAT SrIebhl Feilep AT | Fl

F IS aNHT & T q

Al HATTHT Saqed Taaw

(@it 35)
Sua TRTH § | §H, qRA, Al T GUBWH FAGF qAad  ISaA!
YPoE FIANCE qTEAT, AEAT a7 AT grebel o i Afthepl Jaied sAfaene
T FEA | EEET UfEAN TN AqRET qEAEg g AT T afE
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T TR | I8 oR e % sfear e | et wea: SR R aviw W
I AATHMTE T ITAMERT GHASIH! SATAT AfSSq g1 Tl § |

sfean & framer awe & T femrr 7 watei frem gy wemT g
Toq fare | smafte T AW ar framer g & e &0 a9 TaEke
SAIENTE W TN G | T -

e wereT ® T i gt

e ST IS gordl Teesh o

(TG, R)

U T (Fae) fgeieY qEied Wk AmaTe Aok a9 faeme
SSATEMT [T (AR & NS § | [l AER AW 8 9o famaars (e
T YA T4 FFE 97 AGRAEE AT god Gadr a1 qievah erdred faan-
HA AATTHRD ST Aeies femere 3 safa sfag |

sfeam J SreeT T 81 T fam 7 qier SROT & W AeTReieEr e
feRATE WA [ SISHT d&T aferg | STl ¢

Telt %S | TEETHT TURI THSHTST

e, FHESTHT G T FEHST

(FHATER, ¥Y)

AT QU THSUHT Tefih] FRVIE Fael aud o wq uft J€er
AI ATTISAAT TRIAHT LT Sl qEATEraT qghad § | ghd HHgT
EF TP T IR T TGHY TP [T9R T NTH G |

A Gt STHHT AT AT, TR, IS Sva A 7 &7 | o
v afed afEe™T o Tl SFARAiE eI AThRATE q<h T o qoae
F AT EEIH AT T Foh | a9 fpfawer favamang afw o deamee a9
HIHT TR BT G | &

T TR T AT HY

Saraaad 9 gTEaHeS ST

(TR, 5)

YRHT TAT &9, T AP TEEIE AT NCH o THTET § @
B | I9 feawel @aeaar AiME @Ed Geaae T UETE A Tag W AT
TEt Yo WUH § | qTh a1 @ava Ak 16T % J7a7 TARRT T+ T8 &g | T8
WAeAAT § AT TR 87 T A€ A 6T 8 S AT P Jet I UaT g |
T T e

AGIY GIEITAHT HAAT AU GHI o gHY feg @i W uw
TFRP! (o AREH shavg | Aia fretr T aer frecamger af=mft asaarer
AT QA SR, T T AT YER &% H BT G a9 fefawer
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qifef QST auT T T AfeHT A T a_T (ERAR StHesee T
g1 | TSN [EaH AT T FqA A TAAGHT JTT Tl ATATATS HATCHD
Ie@UEH! it ITRT-ITHM,  THA-ATK,  ITHTh-AATH T,  [orver-haferes,
ATA-TH, AASHN-TASHE K IAF FACHS Fheh ITAR TRTEH § |
FATH! AT ATH T TgAT STHAH TIAT TKA AN THAH @IEdATs
T T AT el WO T oA W AeeAT e ¥ awEe g |
TSR] [TNETAT AT GePbd a1 FesEHT 5 Hacd Y T4 Iaes I9
FITHAT AT IYAHT [AARATE IS IAMHT MRS ITART TRHT F | aqrd
@hﬁumﬁ%mﬂmn@ﬁtmwmﬁ
HANES fova e gaT Hid TIgaee ATl GRS TqaeTe Seidath I
T AHHT ST T 2fgrg | g9 qiiaT AT aET SATHRAT AHEATT WK
AT AR Tohed W IR T 300 & Jamwa qefwer a=nive gouty faaea
FIIHT ITN g q=F arawg |
e

AGA TIST ATHT BT TIH AHI6T TIHT AGPT HIIAR
PIVHATHE ST AAAFIT T GUSHAD] TIAT WHl § | TIAT qUAHBT TIAT
e wEmqes for SAEUer g auit A G WEEhaTE Afsed T e & |
R aftadefier SR @&, IJ9HT AEFET 9 AF, FER T AqA0! amH
$99X a7 FEW, G qOIH! WEET Y g A At T A HRT g awe
ST FETE fEREE T weel duie oW el ' fEuer 3w s
FAAE T AR TR/ AR g1 TR § | THAArs STHIea IRaeq T TR
AfGUHT HITAR GUSHIHT ITAMN q<d GHW, Siae™, U, 99 J&
Jgfag Wl g | T aged, AW A IeFal IWE @ 9 AME qET,
TEH T fapaets 3 ghe 9 ST quiMel o, $9eaX T AETE 99 SHRETE
frsuet famg | waEE e T S W 9 S AT R T Gy areiE
Te TR AT AER) a7 gy e e gt safssa e e |

o qrEl =

ARG (R0%0), oy 7T Fuvag; fedha seeptor, @R : fiar 39 |
TS, FGAT (R0%%), HGATIR, TGl GBI, ARTAYR : FTHT THIL |
AUSHIUMIY (R0%0), oy 7t Fufwg fedha weeptor, @y : fiar 99 |
S (0), HFGAFTTT FETI, TFEET G0, @Y : Fare |
=Y (3. R0NN), HHHIaiar M@ : far 39 |
T, #fiXH (R00W), TN, FV97 iEar, eiER : TEHa=Y |
REEEEELS
TIATLAANIMIG (R0%0), Fomfa 7t Fufg fedha weetor, @R fiar 99 |
sfiframaram (R033), FdiwFafieE; a=TEd ;- i Aty |

>
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T BT -SAET TCFICHT eeaehl FEaFI-R0%R

Y IR

%

B ¥ AT AT-FT MR gl a1 frefieeer aifides qmed afw fae-
fer @ v Wit @ SR ST AR OF-a@E TOEEHE T aaa
ey | TR AN TSHEEAT UHMR A< G g s et

SAPT HAAT, BT, (v, HEF qAT ITAE AMCHAT AT G | TGHT T Afgep <
faraues gmfiee, Toifae, siife T qHEmiie @ T 0 ETE-ATAHS
Fefiepr W B g5 | TR Ioufars 81T e yigHiE frgfmeme <
FLIH! I [qEFIAATE ATHT (T3, 045:8¥) Jfag |

AETAT EI-AGTT F1 T F [T KA The g1 WIS AT
qiefcaes Tl TeMIeE VTH TIAT 9 @H sfavg (Faa T MM, 0%9) |
E-IGAeTE fer fF Sl A WeY hUET HAHIaT UiEed qraid Ay giiecaa
iy weerET T @Y wuwe A fauma Sl ®r wer g W s
T SUIRH BT | ET-AFATE ThIhepl TIHT AASHARHAT T T@eaarw qd
gheer BRTCH § TR eT-ATIH WeAERa® ¥ Teal AR ST AT ga |
fafyre fofawer agranl eale T Ffad § | 9iecadl (qeaaRel greed
fTpeaw WH ET-ASTT U FHT FEIAd WU Hled A%, Hled AN bee
eV, Hiedl THAE T Fed THHR AR TKA g7 16y | eT-AGTT U ATIHHT
fHeedT T QAT 9 AW TG | 8T @aa W aFaivad afgeg S qgad T
FAEETE T g1 et TIATT ey (YAdl, R0%5:@) | BT AR AeX
T IaT NG | ST 3ae AAe @ T AI9E gull T Su-edie
WEAT JaT T WUHS ETI-ATT A IAT 6T T ATl ATRANATE et
faEgT@ AT AT TR fqafa T faueiaere qaeaR q TS G,
e, TTfa, dfeTe, TeaHie, e, qiewiae oty fafe &eeTe Juer et
T FH-FANAEE Alh, TAN, UL qAT A=AUNST &AATS THT G awa 9T ooy
Sevd e g |

* AEE T AT T THF qEHEl FAFIEH STIEANF T8 |
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Yuge! FHter

fevfifoama qEea Ao #a g1 T TF-ATT WergdRET &qar qiT
SAH FIET FEET (045) T ‘TFEEFRY  (R0%RR) YHMNA  ZgPHT G |
A2eAFT Te(H (MArge®Hl TIAAN=T J¢ AFTAqed Terg | @9 T4 ‘Fig-
TFRIT qRfeTHT Hearaees e e, dfis, afifs, T, dfe o
gyt s fafieT &t SEr e fasl, faasta T FH-saeayia T e
T AT AT YR & G | I9 JUSAT R AT FA-ATT avge® qgfaa
g1 | g famesg ofv fafes @ & g | @@ Qe Sfgawrr e
Gehaes! Margeeay |iaeq == T 5 TReH g |

IR SIEHT ‘FeETRI-R’ T T T qEaar Fhgagrr o
ferg g | Tt FgAT T 90 I Tiid ‘Tl TAQqfg AMTE A
g T e @ s AeHTaaTeT faegHr I Sfgasieed ¥ wHeE
TeaT P T Tt T e R HUuia dued e-Awd TER T
| ARk, O T ALATE Afq &9 aR I A Ifgwe Feemey T Fafm
gfeardiafa agr JEwe e g | sTheTs e it sfgasr SeuEEE §
FP AP JGTFRI AL ATHRAT SIS TXHMT G AT T THhe T G
X AT Ybe &t ATk faufaar ufeg fF wmT SXor queT g% uN et
SATHTRYUT T TRICHT G | TIAT FFETFIRI T § She A FHfga! faeme g
THT A, HIE, q19, ATh, @I T HEgR I Tl HU9ta & g5 Herwaar
LT Yo TRTH g |

BT, GAIX, JI=F T, ILTE ISHT @Y Y I JAT FATST 9% ATRATE
ATHRAT GWIAT, G T TECAATE TG qhel HT GO g AqTelier Sy Jor-
TS AATEAT TRBHT AGh! A1 ATHI G | TGAT SAHT AGF TAT gl it
TG TS T AL FE AEAT STAET TADHMT AT TS § | G
frepfi T wifthereae et fral < WRRE XIEEReTE TS AFAT ¥ SR

» =~

FEER IfedTX TTHT (el TTeIRT T T9AT AGHHT ATHIT NG G |

TS T GYEH AP AG- UG FEEANY G | TEAT A@HA  GHISHT
GO JMAHT o], WEdT-TRIHT FETUT AT Wal, AHTeam=r  aiq
AT FAP], PR T T AR faga &7 o g, S
FETATIS! FEATd AF T ANl T P Q9T e T AMel geavid
AGHA FET T EATH F | TUNHT I T T TS § 0 Bl =AM
e T w@rfier aft afeferd ¥ adier T aaNe g 9 S0 e
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Aferes ¥qe arafaATIeT AfER qFarlt FAET THAHS T THRIHE T
Ftper T FHHT TS G |

YUEHT Wbl AP ‘TS C a=adT Thaife qidie! fewe TR fratem
ASH AN AT ATheed G¥avad &aATE SFHSFATR ATRAT (ol qFIrd Sl
I el e TS g | TAEeT aERy giaeel, yfaue SAeaneers
TR g fafaer AT aur e srare Sefiens gia a9HT ATy AR
g | &7 T g TE-ITST T Y9I qEIANT T g TR T G e
FAGR JEHGLHT FE| SIS ANeA | (HaTaq AraREieare faeell ISEEd! AaeIm™T
7t fratemaTe o Svaer @ STefer I T e FA9 AT g9 TR
g |

‘TagTh-weATE Afiwer fHaramr wifvaes waaTRTeaTEs dui e
Fed FEeT | TCEHH T I|T G AN JERET T4 P TG T JET
RRfAg X 91y, 1 97 Aeaeedls I [6d J99 TGe®! e/l ! el
e @ g | TEiEfeuE ST W T GU-GRIEE TS, TR,
TEMYCHPR T GEEHT I AR TA% T g% HaqTH  WHMHT
AGHATE AT ARB G | FISHVSIHT ANEfcqd TAETHT AR HITEAE T
YGUUT RFATHT T AT FISHVST IHAT a1 HaTTh HaATH TR ATl WIS
FHAR T TRIGIETE ATHAT SR JaAT A@HH AN g | Wy &
BN SIX WIed!, [remEmT fafd, 9%al, agar I gl g1 Tl
T FaER, (ol famaaT wua Riete e, qe@o Amd s
R EAR L | K 2 -t O 1 1 e o B L G o | A o e I MG
feeviaer AfeeeamuaT Mg Yed SaFE el ey et g |

ol ‘weEEr ¢five e AU THEr ¥ TSEEET WH LS
AW AR TSEEMT THEA T AMET FHEE TIEH G | ST AAH  Sfaea
TEEEHT T IA-TAfe® TEHF TR AT A g aed T G |
AT WSEET T GEHAaIE qheh TS AU Hieet AT ? AT JoTewehl
TRCATST SEfATHT § | TSE@ET T ARG AiST TS G | a9l FRreqr wEEmemT
Wl G | A Uy 6 SAT IEEEEE Wl G | e el T
e TSEEMT W& G | & TIAT (77 § YIRS AS@EE® IJGAT
S@TEUH |

9. I FEEFET . bEra fGEmar 3 fop ereemw v, seHuIan
Y. CHIUIET & NS A9, T Q0T T 9T |

T o/ 9&7 S @9kl WIiMEds  SHRTST, SAuTsd T SRS
WSEEMT B ATRATe feamm aeft Waar & o g 9ol =afw 3 s
AT Jiaied SeRUEHMT dgHH! ASTANE § |
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T AR iE AT AT WA ATRATE TFIR T STaTeiieT
frd fagm T oI @ oY seerEEe ufy AR Sue Rl ¥ e g 1 e
fowE®r ATHATHT TAEL A AqeE TF AT faewa faorn o gfaees
g | I, feoraeht afeaer seeERe a@rd FHET ¥ T Fed T Hed R
U FATE  Fet g TEHT S | AAh AT fpar THT-Toel Jgers
A% TE IAMEd TACHT F | LT FHareedr u i du-grees
GO TSN AT § W TAIS ARERATS A% T el Wil U g |
TEIAT T T AAIARA TF Gral APl T QAT HAART ST TAT FoAH|
giq A@ed AT AT afEwg |

FAER T [qaaRs IS 1wl G | TTAINTHT Jga THUY(g qiecaial AT
TR (EPRST THMT AfET araieq’ ‘Gadqr AT §&dE Agdd A g
| S ATERET Al g wE T il SERe I deeT qadieed’
AT WHMT AGHbT AT Head FlaTH J |

gyt foar feamemr quamT @i faer quer T fauam geew o
AT ACHT A AT FRICH TIF HIEAU ReTeborl e AT W
3t a @y afv frafe aRE 3 g7 T aX TR FHAT) T AA g 91 AT
Ry AiE ST FHAN T AR g1 H TRHRAE d@dd a5
EHHT G | ARIR TEHIT T NG SRET af Teifas Joima a9 Tl
TR FAIWT T Wl ATRAT JRAT FNM ARR @ ¥ qfeber g Imerehy
HTEITIIT AGHA FavaT Tbe THT G |

S A 1 i AT R0%E AT TSl RaeTl iy fatee
TA-TAFEEAT AfGATHT YA T FETA qRAE®  THIAA  AIEHMT Aol
AT T THT G | AlGAHT Tgadd AAR® ToaRd FAF] (Maodged ATdH
oo T AHRH! [ Fveew T g ¥ @) faT AaEE SR
T % G faela arg@r aft U@ qadee 2 9 U998 S©9 SRR
WH ARPET | TGP JBUF THM FredEs! e agfafe sed e
AGHA ATHIY TGS G | @a-AaT, @ogral T FreTuqel afeam T gt T
TG B W1 @Al Fograd Ml INUq g9 84g | Traet 89 qe e i a0
FCAT S el TR g | THHaX Rrgearer mer 7=y 9+ a7 i smh
SRECEEICECIII S I LI G R LR e C i e i L E E i
SATCHE TIAT ATAH! ‘TSR T AT faeg e Taat g |
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AEH! Aqar e Hergar fad aeee e, 3 g, Jedd R
qIT IAAEEH TN T8 q9 Toa g TE & s @@ s g=51
AR FW TG T ATHATS a8eq I T6g W KU d@dd T@H g | -
TP ATHITEHT WHEEA § A Todlle QU JOAE gl aaT sAfeat
FUMA AGFHH 930 g | THF TG FER IREdq g1 T9a SRRE] ui
g 9 FT SGES TR FHIeeT ARG AT TAFREEH! T B T
FI TGAT T@ECH G | TGS 0T S TCH A §7%, T Jee A qoaars
EUqAT ST TH | ATWHT TAPRA & T qFAT ? T T TG Frraeerebeat
ARG ATATATE i TAeiaTe! Sy fwer g |

TR BT 2 TeegET Aurelt a9 o facefier we aner, sgisiier
T AEFD, AN A T RICAR 9 TR TG qaeT AEaaa!
FAATE ATACHE 7 TR TGP G | I8 HAAT ‘TINS5 BT
T T AAA 15 A 77 T g 9 = g8t fiF gad W
g | gar, R, WISTWAR, AT AfE g SISAT SN TReedl TN
TET ATl ST e Ak AR AR g ATEHT T T&T & WA YA AT, SO
TG HHA faardt a7 A 9T ARG W= HUUTT TEAT T2 TECHT G |

TEHT ITAT § T G | I THIAT H{GHaaTes! (Hata qrsd TR Hasy
B FM U g | FER & T4 AT T amar © e afg s qu T feer a
QuEESTETE Sfafameia Ff femerrer g d@da eLHT S | SFETET o
T fetd THEa AAET TR T, J996T GEhtels Thavad qeh e
A T, T Premererer streEmht ofgdr Ter, woowd B cdemweer
0%3 Bl JYIATS Fig TR THT HIATE Tet Hearasde T&a Tl G |

‘qUET AW THEaT TR P GoAAET AT AIRT et A AA-
fogTT S FW T T AH AW TR IO TS TS AfeeATewd
TR T e qRUE, wees el Tl ZeeraE e awr atkhew
GANH TSI fee Rl HUATE A@dhd TH=Ad FaE TA TH G |
Tl T T TIEAT qATH g1 FIH el TEolleed @RAT Jet
e AT B T FUEE GRS I ST - ST
FIAPSHT THT AT AfGATe® | Wa o QT ‘SrEell’ TR A ATE AT
IT-fETeT =T A TH F T TS a9 frtamer Tyt e e
SEES gig 6 TR 9T 9 el aie T AeE quataer a9 e
R et wifvwet g
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BT T T FawermT TeTHT Ao SEeTE Teitae T i faeeaaet
TITF SAEEHT A-aWh T (eleaal, aiecd, oo, Teeaar sfs fafae &
T § G A g AToel, ATl | AUl ARSIty SIemd N gt
RUST g HEAT AR Tl Heed TST ATAPl, I, Alobaed qar
MU STEAT TH G T GHRT TRe®d! H Ui AT R A9qadl, farer T
AN g9 STHRAERN T TUSHT JAEIT Aghd a9 Ter T g | T,
HETIAATS A AW ATA JEg, 99 T GREvd g7 | T T a & &1 o
friee @ifqr Toifa e aX AR 8% eeEEW eI SR g | e
TG 1 TSI AT A G qRAaAT Affqeeadl qoriie Toira ar | ar
AT G g AU Tl Aifq X sife Wiy | sifas aer T Afas
e g1 &3 aX ToifaET Rl I3 FUEEd! afTT M JEfe st
AP § | TS TAAFS AT TG ST] HAHA G T FH a9 e
GTH G |

‘I T e SUAe J9aT arar T WIST-qEel Uaie
AR HEW TS THIHT TOF PIEANE Sed (e IR Sfer AT,
TSR T @ AH Afeed TU-TT0HT QREDH], Toqq+a [Ge@rd qgqa qiT
R T GHSHT Hooel @RI I el T AT IUEATE AT Wilehl Heapiae
AT IUAA! Ay [ T Ty Mg &k TR S | Ha
TehUT, HIATICAX 95F FHI, FA-I-AhT THATS AISE IS AT ARTbT ST
AT T SAA-STAHT T TSI AG@ebel 1T Tl G |

W ‘UG A (AT F-F qGUEHT 3] Ao AVEEAE TR FIA F
g ‘@ F AT ETel a9 w98 T iR @ fer 2 o= e T
THAMYIS AT TER TRUH G | J9 HAAT q9reT A A% dE@dd G99 &
fETaT G | TEAT ¥0 qY TWLMEN 90% Y TUITLMES, , 30 I TSAEl 9TEH,
90 Y g M AICAEEAE AHY TETH G | AT B Fad q@eT gl
TET G | A FT AT A IHieqs W gar-gs it qaten ‘' J foeet sy ar @
T FATE AGHA AT TOHTET SIS &9 T TR G | AT T T
AAEH I T AT A dgd @ioq aad™  Teriiael =it faamar =
TEPH G T B IGAT JGETH! G |
O AT @AY JURATT AUt EWIeaTs 38X &3 AT TRie! &R fag o
ATH & [ ? 97 FTs MargeRe T8t ITHT TN G | AT faesfies
T B TEMHT ANEGA | Tl 7aq T doq | faaefiens amifve aftmas
IR g T 9 TS Ty ¢ | W HAls J9AT TR W ST
BT T AU T @ T gl 7 8T qas 9 @1 Wy
for=R I9HT I&E TRCH G |
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TN, AW fereEr /¥ A Rk TR flimd @ oA
FHAEEA AUl TR, G T W A R T @ T Remt dged
TEAfHAT | stfeshiget, sl saRers fifegsdr U@ /e T o gams
AEAWEE TRA RS § | GO T WG ARGH ARAHIE IR S
e e T ARGUREE HaTN TeTHT TUAT d@RUal g | fawieare
TREH TR THATBAL I ACH G | Tel ARG gUamare [qare T qfdast
frea e T Uy T o 9 AN g W G | I AEfTE TRE
AMCHT ‘TE FT qUAA qPAFH A G | T8 TR (i qafe freed
AT T AGE AfH HH AARAAT T ATeAebl faeelt T aaT Jeor T g segd
T I HUIT AGHA JGHT AT AT G |

forsamst

wTeT AfTIeR FEEE T Rien fEe ¥ FREE T e wHeer
TGS HATTHT FZATHN I AT ¥ AUST FIRT (R045) T ATT GUE THIT
TEPH! g | I9UT TF: TR WHE 8¢ G, i, Todiaes, Temaies,
FHANIG W BT T g AFT  TeR TS 5 g | Oyl e AT
frarg @TE (R0%R) W1 W A€ WA, ARSI T &d Ivaungd favmeasy T
IR, TS, W@RTE qIT JF THAREATE I o6 eTITTT TER
TG |

HA: qeed Haehl QAT fafirg i graeassd fMevg =T a/d R a1
FA THEE T ATRAT W TAST T6A TAHT G | ATOT HIEADT AT
FgTT HareTd TOFH AL T8Ues U I ey | aer-aed
d O AT W- @i fam &1 | g, seeer, Of, T af ad ager
e gy | Afecer @ 99 aieETaE IR TR WA T EaHTEd
AT [ & ATHAT TRl T FAfaqel fomr ofw &1 | qaeee gigasmr fa
79 AR A T gEE R ey | 3 e SURHT T T B Add
I T 7 qEIABT WA STIAEAITH, P TCA, B Bl TP TAN T Hdt
qCIH I% YETEeel I GEUGTET S T 3 g |
oo -l
AT T AU AT (045), FISAWS!: Raeqarefy, v
T Gadl T ST AT ATt Sraead fraee (040) AfAaqR: a6 Jahree
Afevht foema qEa, Ffgayry F.E (0%R) FEATE!: TS AR

W gadY, yiaffy ATl STAISTISRE (R0%5) TEl: Ja! T
>
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FATGST ATAHT FEdHRIdT HiHDT

fe.ft. amr

R
qIFH TUANAF GO @7 qGEF 07/ fraHradise e 3 a7 qdg s Argar
FlE 87 THH TR TEREET TEFN T8/ AREed 6] Ued A6Gd TGH §7 | TeHh
TG TRITH AT TET FIATE FAET Taef 77 IJTHE I 97 T8l § # §gq# g7 dFew
TRIEed Ple AEAYU JIETT TREH 7 T ATTH RTAT 577 &l G777 Fqaha JNerT
TH qF FART | [T Glgaara@r aEaqa aid [{aar GEEl deieed 795 aVERET
TRE TRIT FEFAEE TACGGHH JATGT, TRET FAFT TH T AT FIT70T TFAF
TN GATGT A Hecaqol #aee aaraT TRGEH 7 47 FHIT Fqddl & <
qHITE T Feplad eqaRu@l i R T aRaE® SR aAR T SEIERE
ATRIRE TTHT FTH 7, BT~ JTTeATE FheqmgT 7t fafa g7 714, qRfrRarsr s
TR FTHITHRAT Jl T, 3T IAT FeYrRT T& AT T AT GorAr T4, T FERer 7,
ghregls SIAT g7 TH, F9F T FHRATR IJIRATIT Fealed T3, 7927, T, ATqT
FITT =T e famr T8 a8 @ FHE IE T FEITE SRR T a5
79T, G& FIAIBT AET GFeT [T T TEHRI &7 IIIGT AIH Fo7 GF7 JTRT F |

L2 IRICHER
YEH, TP, TEHT UF 0¥, et #, it @&, ama faem g=is |
ufve=

BT IATHTAT FRE 3¥,UIR FEH TEITEE, &3 A@ Y TR 45 TIX TEeR,
o I R IS0, 3 @F R 9 9% I aa/MEm, R @9 R qF W FAE FAT
AT, FNE 0 TARATE TA VORI T 90 A AAATATE AT T Y&\ T
Teq G (SN EhIRar, AW, I 9, P 4R, TAE-AYR 09, I ¥)|
TEdRl & Afedral FENRar K9 Taad =1 9@ g w9 Afed™ d=ed T
EFHP G607 ¥ IR 3 89 G | Aheg M&qHT qeaial few@r 0% T Afed
HATAT FNF ¥% ANRE TEH ST Wbl G | AqAH! FA farad HAS 3%
FRIAT eI ATHT IEH G |

AT G, et T geaprdt T8 f9 @w sdifast Areawee e
faaaa faoar e | i @ sEifa B ggerdl 8 aRfeud qeEe qqEe
A FaFTaHT FEHT & SHFPTS T TG | GeH Sl aT IqArsaehl Tgral
FAT PRUEE GG | TOWed TG HIOT ©HE TEAT ST [qfae qoemeeT
T T e e, e T Afde gEa ww T A wwen g« W oae
ETHATST fI TS 7 81 | SareT faeir T efciia g JoieT aRemeedT aeard
8 AR AHF ST G GHgH! ARMT TSl Afeedl § | AT TIRIATS
FHAS YT AR T gaeT | QT URET TEaid) HET@Fa R09¥ & ITETET T

* G AT AT AR T SEHE RIS STIEATNE g |
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AT TIAT AH THT Hecaqul dvaesd T T NS & 9] FRTAA el &
AP THIGPT Hecdqul T FANEH AT & 9 FAATS I7 YRS T G Feobrdt
AR ST STEIvHT i TTHT F (FEHIT, AHE, a¥ 9, 3qF 93, TME-IER
09y, I 3)| ATAEHT TFA AT G QT TR RIcAee qedhiia! ATAHaIe
FAA: QU AREHT G | WA ST A U FHET, A e, e, et
FER, AT ATqea, AT, B, Sraiaea™, TSR TS STeedl (e
qUETER G T EH AT ATRAT JERIHT T GHLT THTATTHT ST AT TR0
| GEH A ATRAT GIRIETAls @ISR AThd A ASHAT Biwa I, T
FAGIR] SFTE FGITIT e AT TIAT G&TH SIS, qTATG FYTLITHT TR
A T T, FHEE WRY GRS AT T4 @ Ja1 FEHA G
BT U9 34 foqfaT TEqet FEHT A T, G TRl FEHAEe
YT T, faqeT T STAarel TSIl AT (i PhTeRdl s qai
T FRE T, IMewd qatgivr faemer anft st e T FHiEe gedrd
ge [T TarveTeR g | fafwe wiaagerarewat fo=mr ot @ srisnAeR g9 TR
eI TER U GqUFH AT ol @ya I Ghel JqPHl G | Tebrde!
HEAHATE ATHIT & Saeas ST § | TqHT TAIH! RIAT (99 AW ETHAT
AYTTR] AT TGATE A Alebrg | TLHRPT ATT (TEHTADT AATEHT) qfeprr afe
e AT IUSfSd HeqAT UM T AfebeqT FRT BT | oS AT ST qEerdiet
JIER faTqe! STl AFMar T AR TUSTAT S | e, AT T TTeeet
et IMER Hesl & Sfiad IO 9 qa SEmET G | 0 FTeR qA8T qah
A IHSTIT q1g AENAee A WX Iq99 g Jaede q<h G | SHieed!
SefiaeT 8% aftEde U g | dX Afqe AT T SERT @9 | vk I Jgeersd
SATER EHAATR! Tgo T dAlMe G | Ilewadl I IAM AEEF § | TqHl
AT TP THATE ARG TIH P T G906 Afarg | [T Teprdal @
THTHT FTETAT TEH TRAET TYAT T, TH &S] TAATeATS AT TIHT Teabrdl
LT §SA T, T Tehldl §eIT Soeqe AT qEedsd qq Aiqe @R
AT A THETH] AaRAT T B AT RIAT AT G FFHT 90 AiF T
qrAT e SHETHT 9faad I i sEer g |
ST, O i Tt faxiar Rren, afear aafwso, amives s
JEINAT T LT, Wcd [aareT, e IAQMIAca®! 989 ATG! ST Jeor@id JNET
TH G | GEHa N AT [AH ANEES] AT AMHE ST A qH
TUHT S | JHHT WA AU GRS TG ST AT TehTdl STl TTeAT &7 | awe
AT GEHM ST ANRHH] AT T qleoeg; |

qRATaeg ¥ fat @ GEe & SRSl Sd TSN S el Tous el
TRIETPT T AW ETHT GHWHT @Y § Bl AqFT AT | Sdl GHIHT LB
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TEH TS GATATE Bel Gaol TS Tgdl TLed! U qeol a4 aierg |
g TO 0 F Glaum qfg GUEar sREadd TH HAAT HASAT AT G0
frateMee 0 9T | GIE HHAT GEHRI SAdTs G T gedrl §T 09¥ I
AT | A7 QA 99T U T W WA’ SIS RO J&Id TAT | 81 @47 JqaR
I U T WM TAER a9/d+ HHAT G | JG4 el G910 TIHT HASSH! a8l
SAETE AR T BT TG JHHN G | TIhT Pl AAIETATS I9 WL I
T T ‘DT FTHNH ATHT SeTeed® 99 SATAT THHl AMT TAPT [aRIiIap<oren!
AT “TEH frawmeet 06y af STl FEHEr g | A FA FaeErg frgeremr &t
TEHS qed AFGAl, q9d AT 89 RS Fae, HO AGAl  qqed
(FATTEeT), RIGHTT HIY, JTET BT AEAHE qT HIVeRd] AT, Irad Ll
AT, FEPR THIHWT, FoAT AT Prachl TN, Y3 T W b ged
P! T AT eI TS I SrGar e g |

AP TG YAHT TAT EH ST Pel A@eodl Heqy TI Aqeqe aiq
1 | TEF & qAFH AT AATAHT TP HAHE THEH SIAT, HAHH
AT FETIAT T TS T AP TIHT TeHRI 817 Wbl TAT T TAF W
freprraT srfe awar fAmior T SO TOET Wi & Wbl JATIHT SIRAT YA
FE TP G | AT AN TETATS LI T TYHT RAebiial & | I9 A T
Y F TSI GePRl &7 I qoFb g7 Ta JaeIT G, AU IehTe] oI 2Tl
g |

f v qifafaer aEeE o GEdd T 00y @ I amam awar fawr
JEKET UM FHICTH G | TeHOH faxiid FRER qUIa 19 TTAT qReTT e
TRUH § | TN TEF T (AT FRIGERAT THRYaT HET T ey ML T
YR q T Q1 & TEer fafad qEaT THEar T8 aEade Fae TgH
g | O FEHS! AT T FAA [GO0d FFIe AW GO I1 g9 T, IqdTe
FAR! &1 AT G | TedhIe el fed [arda FH TET a1 g
T HETE T TSB! AP T AT |

TeATEHETa! favarsroT

HAFH| AMAF, HANE T JIEHAS ATAT T9 T AP A& IHIE
TEFTE S T AN FAeavT o wuer NG S | WA Freprer it
AR HDI AT T 09% AT 0.4, F 09 AT 0.48¥ T T 095 AT 0.4\R
WH G | T 9320 @ 095 FTEHAT YS! HDI AW TR Jig & 0.350 1T
0.4 FF [AH § [Human Development Report 2019, UNDP. Inequalities in
Human Development in the 21 Century, Briefing Note: Nepal]l a7 deiFaTE
THMAT ATAST GAF T FIHT TIHT TGET FHAT Wbl afavg T ABIAL AT
AT TF QU g Taa guid 9. § 0¥% 9fg T e T .8 040 @
AT GEFRI HRAERH WUAT HIH FAGUS) g ATIF qER We & Rl 45
YRTLT THREAT YT U Jfgwg | IS AT JAITHT el &y Ui JNEH @l §
T fTpiiT T ® GHT Aned | AWa faerer gEie gieer geerd S
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fepmroer Tt FerdeT e T yad=T iR @fd Aecd U IRuA | qoed
Y ST AT TSP TOAT (A AREHT e S AEFH ST TATTH
ATEHT faeaour @€l e AEH G | ANHT GEHMAPT qIRAT ATTHEe!
THTE TP JHPRS! G | FRaHT T af 9/ Tod SeTEed gedriel e
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Y AT JAEACHS T [l BRT | @ @y el 9 98l &
MRS g | a1 AG TEHTd & THHT TP FEHH (0T Sifge avtare
6T /FARA B T IqA FITaRaT I e e R @ g | de aq
AGHT FEHRP! ATAAATE JSEFH I THT Jqateee T AN feam s afe
T AW qREdqal A0 T b qeEaEcs Feedl SRAT 6 TG § |
ST (FTETR a1 I5a TR § |
®) Ul IJUATSHET
q. FT T A AT T G NPT AAHS W1 FoAT GG &S 8T Feabrdh
ST | HAFPH AMBAlead AT T G Gl TRIE ATTHRX T ST ADIRT
H ATRCFERHT GISAH YU qMh o7 A=Al Wl qd Sqarsaadl aqnft
AR T TEA § TIR6 G @Il B qaPl a0 gy SueATSae AT
R T @i § qURh F GeR R GAR G FAT G | AR
TS TR T Tl AT T8 e AT AREH S g |
. GEHH WS TEEH el B | GEEE B ST HW T A GEsrie
AT ATWIAT &7 | Gehil eTet @i aaqT §aied grgd | s & oo
AP el &FdTe I [qel RhaR AT edl § | J9& Todel THIE
AT AT @IORIR T TEN R ST FRAFHAEE o T9 J91d G
foria weaerddter TOAT % qUT Geerl weAaErs freRard Ruar g 1 arqEen
SFERHAT TAATH @HcE g AT g A FRHAEE G T Jhee STGHR
e ey | 9 WRT UEHNl WWER W SHArel AN R gH o Er
FEHAET TEHTOP TEARIAHT TSN TS TN § T AH AGERSA I ¥ H
i TS §, T TEFH §TF qNT g@8 § | T98 oA el & qGEaRal
T AT FEFAEE T TF [ASA AIIRT AT T bl G |
3 TEHEAT aifie TET g fai FRERA AA@dl e eRaer sEwmers
TISE | B AAFHN A [T IR 9 AP G, Tg-aard, fft T
fafqa & AT qNF FRARS A AFATe ASG | BHT qH & fad
FLEARH %% R FEHA & q8q WH G | AT TAFA AR T9T
HATAAT TEF T T IHEAATS W GG | GePr &a] JNQAATS TAGH
FITATE 728 &N &1 9 TIF FEAR 1R% o GH=r FT™W G | Tq91E T
TG F GEHR SFd! IUMAA ANGA AATHT FHRCHS JNRH TLeedl G |
¥, A AT T WP ORI GoAT T &7 | a9 godr T9 =9, GSit qom
Fodl QG AETFAT Tag | % J& &1 A7 &1 91 TZT I qqq™
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SRR aMfeY ST Tl T 3.9, 0%0/04¥q 3@ 0 /06x FFH! AT & &l 9
¥3, ¥y, xaowwwwmﬁﬁmﬂmﬂ@mﬁaw
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FARIMNET TIRAT AUH a&H AANIF Heddlg T Teded a9 AR
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About the journal

The publication of th@®amak Campus Journdlearalds the progress and
advancement in the field of knowledge acquired from teaching, learning,
researching experience of the faculties. It is a very impokdadimark in

the history of research and publications which resulted in theeeding
publication of other Journals of the identical title. Now the campus
believes in true and authentic knowledge emerged from the findirtge of
research work, so that teaching, writing and research appeariaegral
parts of academic activities. This publication has significaatiganced
the way of writing research articles and their publication thrddgimak
Campus Journakince 2011. The Publication Cell has been taking its
publication initiation since the beginning. This is the eighth volume,
comprising multidisciplinary articles written by the fagultesearchers
and experts. Moreover, a new landmark is achieved from this tisaug

has established a new trend to gain its authenticity due tcethewed
articles. It is anticipated that this Journal will be & tmece of brick in

the huge monument of research and innovation.

e ————
Damak Campus Journal, Vol. 8, March 2020 134




o
>
=
Z
S
=
l-v
c
@
C
®)
c
2
>
=

8 'IoA

191900 *0-10Ph NIRINIE DIRWNIE 112k © 15T
| laquinN

2% 'h5REDH-£20 119 190 *D-10Iph WIIRINIK DI

ISSN: 2565-4772

DAMAK CAMPUS JOURNAL

A Publication of Research Articles
on
Multi-disciplinary Issues

PUBLICATION CELL
DAMAK MULTIPLE CAMPUS

(QAA Certified)
Damak, Jhapa
Tel.No. 023-580132, 023-581232
(Affiliated to Tribhuvan University)
Web-site: www.damakcampus.edu.np
E-mail: info@damakcampus.edu.np
dme_damak@yahoo.com

Number 1 March 2020

Damak Campus Journal,

Vol. 8,

March 2020 135




e ————
Damak Campus Journal, Vol. 8, March 2020 136




e ————
Damak Campus Journal, Vol. 8, March 2020 137




