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Abstract: Three distinct categories comprised the Mughals' effective military structure: the regular standing army, 

the provincial army, and regional or local forces. Provincial forces comprised subordinate zamindar contingents 

that were mobilised for military objectives in times of conflict, whereas high-ranking officials were required to 

adhere to specific principles. Regional forces consisted of infantry, cavalry, and other armaments designated as 

mandates for the Mahals and Sarkars in Ain-i-Akbari. Cavalry, which held a distinct position in Europe by virtue of 

their swiftness and mobility, was the most spectacular element of the Mughal military apparatus. The Mansabdari 

system was a model cavalry organisation in Europe, distinguished by the horse-riding army's position. During the 

Mughal period, the substandard quality of the Indian horse breed necessitated the importation of horses from Kabul, 

Khuran, and Iran, which demonstrated the most exceptional standard among Indian horses. Their speciality was 

Mughal artillery, which Babur introduced to India first and improved periodically thereafter. A multitude of artillery 

installations were constructed, including the Sherdahad and Fatehlaskar, which were purposefully engineered as 

waggons to optimise both usability and convenience. A multitude of scholars, such as Lieutenant Colonel Gautam 

Sharma, Captain B.N. Maliwal, Major Shaimlal, and Major R.C. Kulshreshtha, have collectively recognised that 

the Mughal Empire, with the exception of Turkey, possessed artillery capabilities that were unparalleled. The 

Mughal Empire maintained a naval contingent under the command of Amir-ul-Bahr, or Admiral. This individual 

was tasked with various responsibilities, including ensuring the availability of elephant-carrying vessels, appointing 

skilled seamen with the ability to forecast sea temperatures, guarding rivers, and overseeing the imposition, 

execution, and remission of duties and equipment. From seafaring lineages, mariners were enlisted, and naval 

batteries were constructed. Shipbuilding received considerable emphasis in the regions of Allahabad, Lahore, 

Kashmir, Bengal, and Thatta, all of which were located on the banks of the Indus, throughout the Great Mughal 

Empire. 

Keywords: Military Organization, Mughal Empire, Cavalry, Mughal Navy. 
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Content 

The Mughals possessed an effective military structure. As a result, three distinct categories of forces were sustained. 

To commence, there were certain tenets that all high-ranking officials, whether Hindu or Muslim, were obligated to 

uphold in accordance with their respective ranks. This was a component of the Mughal Empire's regular standing 

army, which was maintained for the security and defence of the realm as a whole. Additionally, the provincial army, 

comprised of subordinate zamindar contingents mobilised for military purposes during times of conflict, was the 

second component. The third category of regional or local forces comprised cavalry, infantry, and other armaments 

specified in Ain-i-Akbari as quotas allocated to the Mahals and Sarkars. These forces were subordinate to petty 

Faujdars and Faujdars. In strategic locations including Attock, Lahore, Sialkot, Muttan, Jammu, Nagarkot, Man, 

Jaswan, Kahlur, Auler, Mankot, Jasrota, and Lakhanpur, cantonments were established. Military jagirs were 

bestowed upon the Mansabdars in all regions of the province, and they provided contingents during periods of 

conflict. Having been of considerable assistance to the Mughal emperors, these jagirdars eventually rose to the rank 

of petty chief. In addition to the Jagirdar, the forts were staffed with Faujdars tasked with upholding law and order, 

preventing theft and vandalism from the roadways, and ensuring compliance with imperial regulations. They 

supervised a small force tasked with carrying out police duties, quelling minor uprisings, dispersing or apprehending 

bandit bands, investigating all violent crimes, and resorting to force demonstrations in order to subdue opposition 

from the revenue authorities, the criminal judge, or the censor. 

Banduqchis (gunmen), Darbans (porters), Shamsherbaz (swordmen), Khidmatyas (environmental guardians of the 

imperial palace), Pehalwans (wrestlers), and Kahars (doli-bearers) comprised the infantry. The emperor served as 

the principal commander and supervised a number of commanders known as sipahsalars. Matchlockmen and archers 

comprised the actual infantry. Twelve thousand matchlockmen were under Akbar's maintenance at the court. A 

department comprising a registrar, a treasurer, and a superintendent constituted their administration. In contrast, the 

compensation of the four classes of minar officers ranged between 260 and 300 dams. Each of the fifteen grade 

levels comprised a combatant, with three grades constituting a class. One hundred ten dams to two hundred fifty 

dams comprised the range of their wages. Such an opportunity arose for extensive promotion. Due to the continued 

ineffectiveness of the matchlocks, the archers were occasionally more effective than the matchlockmen in combat. 

They became overheated following firing and required an interval of cooling prior to being reloaded. Mansabdars 

were also provided with infantry in the form of dakhill soldiers. Matchlockmen comprised one-fourth of these 

contingents; archers comprised the remainder. 

The most magnificent component of the Mughal military apparatus was the cavalry. The Mansabdari system 

constituted an exemplary cavalry organisation. The horse-riding army occupied a unique position in Europe, and 

Mughal emperors similarly staged exhibitions featuring cavalry. As a result of their swiftness and mobility, the 

cavalry was regarded as the most effective unit for achieving victory in the conflict. Babar prevailed over Panipat 

with the assistance of twelve thousand cavalry. The inferior quality of the Indian horse breed during the Mughal 

period was a consequence of unfavourable atmospheric conditions; consequently, horses were imported from Kabul, 
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Khuran, and Iran. With respect to activity level, these horses exhibited the highest level among Indian horses. As a 

result of their horses' galloping pace of at least sixty miles per day, the Mughals were able to attack and retreat from 

India with relative ease, whereas the Rajputs were unable to do the same. Administrative officers ordinarily engaged 

in civil activity, the Mansabdars (rank-holders) were required to provide the quantity of troops for which they 

possessed the Mansab. Consequently, the Mansabdari System necessitated that civil officers immediately provide 

military service when the need arose. Although the official count listed sixty-six grades of Mansabdars was thirty-

three, the practical implementation was significantly lower. The initial three grades, which spanned from 7,000 to 

10,000, were exclusively designated for individuals hailing from the imperial family. Exceptions to this rule were 

occasionally granted, and individuals who demonstrated exceptional merit were promoted to the rank of 7,000. For 

example, Quilch Khan, Rajah Todar Mal, Rajah Man Singh, and Mirza Shah Rukh each possessed a mansab worth 

7,000. In addition to receiving remuneration from the state treasury, the Mansabdars were obligated to furnish their 

portion of the expenses for horses, elephants, animals of burden, and carriages. The authority to determine their 

appointments, promotions, subordinates, and terminations resided with the Emperor, who rigorously enforced his 

regulations pertaining to the Mansabdari System. On account of personal aptitude and military merits, the Mansab 

was bestowed. It was not a hereditary trait. Sons of the Mansabdars were required to begin a fresh existence, separate 

from the services and social standing of their fathers. Regarding the Mansabdari System, two significant terms, 

namely zat and swar, have confounded the efforts of academicians in determining their distinction. According to Dr. 

Ishwari Prasad, the statement "The Zat was the personal rank of Mansabdar; to this, an officer was permitted to draw 

an additional allowance; this was referred to as his Sawar rank," is only an approximation of the truth. In addition to 

the Mansabdars, there were additional foot soldiers called Dakhlis and Ahadis. The former commanded the 

Mansabdars with a fixed number of soldiers. They were funded through state funding. The latter individuals formed 

an independent class. They were gentleman soldiers who had been personally conscripted by the Emperor for his 

service. 

In his work Ain-i-Akbari, Abul Fazal discusses the remuneration of troopers. Individuals originating from Central 

Asia or Iran were remunerated at a greater rate, which likely encouraged their migration to the subcontinent. For 

their own defence, the Muslim empires of this region have always encouraged migration from Muslim nations. The 

expatriates received a monthly stipend of twenty-five rupees, while Indians employed in military capacities received 

twenty rupees. A five percent deduction was applicable to these salaries, which the mansabdars were authorised to 

deduct as administrative commission for ancillary expenses. An additional monthly salary deduction was made 

annually to cover the expenses associated with the state-provided horse and other equipment until the debt was fully 

repaid. The state maintained a fifty percent profit margin on the horse's purchase price; however, the trooper was 

considered to have paid an equitable price due to the government's advantageous equine procurement practices. 

Mughal artillery was their area of expertise. Babur was the first to employ artillery in India. He periodically 

implemented improvements to his artillery. They established numerous artillery facilities. According to legend, 

Humayun possessed 750 cannons, and Akbar regarded cannons as the most vital weaponry for state defence. Akbar 
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developed formidable cannons such as the Sherdahad and Fatehlaskar with great success. In order to enhance 

convenience and functionality, the artillery were designed in the form of waggons. Diverse academics, including 

Lieutenant Colonel Gautam Sharma, Captain B.N. Maliwal, Major Shaimlal, and Major R.C. Kulshreshtha, have 

widely acknowledged that the Mughal Empire possessed superior artillery capabilities than any other nation, except 

for Turkey. Transporting one of the enormous cannons demanded the assistance of several camels and a thousand 

cattle. The Mughal artillery experienced enhancements due to interactions with both the Deccan and Europeans. At 

the Battle of Qanauj, Humayun possessed twenty-one pieces; at this juncture, Sher Shah possessed the upper hand 

in artillery. The Deccan had achieved more substantial artillery progress compared to the northern region due to its 

interactions with the Persians and Turks. It was acknowledged that the most proficient artillerymen were the 

Europeans, who had established themselves along the western coast by this time. Adu-Fadl acknowledges the 

criticality of artillery. The firearms were "spread throughout the entirety of the empire with great care, ensuring that 

each province received an appropriate assortment of pieces." It was believed that artillery was essential for "capturing 

fortifications and naval engagements." 

A naval contingent was maintained by the Mughal Empire. To defend against the Portuguese from Mundalgarh and 

the Mughals of Arakan, the great Akbar maintained a meticulously organised fleet along the coast. Amir-ul-Bahr, 

or Admiral, was the officer in charge of the naval departments. His fourfold responsibilities included ensuring the 

provision of elephant-carrying vessels, appointing proficient seamen capable of predicting the sea's temperature, 

guarding the rivers, and supervising the imposition, execution, and remission of duties and equipment. From the 

seafaring clans, mariners were recruited and naval batteries were established. During the Great Mughal Empire, 

significant attention was devoted to shipbuilding in Allahabad, Lahore, Kashmir, Bengal, and Thatta, situated on the 

bank of the Indus! In addition to the aforementioned components, the imperial army also comprised an elephant 

corps. An exceptionally high level of efficacy was maintained. Halqas, or circles, were the common names given to 

the ten, twenty, or thirty elephants that constituted the organisation. Their primary functions were to breach the fort's 

ramparts, instill fear in the adversary, and engage in combat on the battlefield. 

Much like the Rajputs, the Mughals prioritised the development of fortifications as a means to fortify the empire's 

defences. They built numerous forts in strategic locations. The Red Forts of Agra and Delhi continue to be renowned 

for their strength, grandeur, and security. The Mughals intelligently implemented the principles of military 

architecture when they erected forts in strategic locations. Benefit was consistently derived from a beneficial natural 

attribute; in regions such as the plains of the Northern Provinces, where such attributes were uncommon, they were 

occasionally man-made. Fortifications were typically situated in close proximity to water sources, with river bends 

serving as advantageous features. The fort was elevated, and in the event that no natural fortification was available, 

an artificial one was constructed by accumulating soil; the excavation site yielded an additional defensive feature in 

the form of a lake or estuary. Forts were typically enclosed by moats; in order to impede the approach of an adversary, 

dense bamboo jungles, thorny shrubs, or trees were occasionally erected beyond the moats. If the weather conditions 

were unfavorable, an extensive forest of stone blocks was cultivated as a means to obstruct the cavalry. The 



© 2022 JETIR April 2022, Volume 9, Issue 4                                                                         www.jetir.org (ISSN-2349-5162) 

 

JETIR2204858 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org i470 
 

fortification's entrances were substantial and secured with wooden or iro beams; at times, multiple concentric walls 

were present; regardless, the ascent to the citadel was arduous and protracted. Machicolation was used to construct 

the walls, which were also adorned with parapets. The forts were formidable and able to withstand protracted sieges. 
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सार 

वनसंदेह श्रीमद भगित गीता को परमात्मा के ज्ञान,आत्मा के ज्ञान और सृवि विधान के ज्ञान के आधार के 

रूप में पूरे विश्व में स्वीकार वकया जाता है। यह भी सत्य है वक इसे चररत्र वनमााण का सबसे उत्तम शास्त्र भी 

माना जाता है। भारतीय जनमानस में श्रीमद्भगिद्गीता मात्र पुस्तक नही ंबल्कि जीिन को सीखने ि समझने 

का बहुत बडा माध्यम है। यह कहना अवतशयोल्कि नही ं वक गीता संपूणा जीिन को जीने की संवहता है। 

क्ोवंक गीता ना वसफा  जीिन का सार समझाती है, अवपतु यह 21िी ंसदी के विवजटल युग में तनाि, 

दुविधा, प्रसन्नता, विषाद ि जीिन के द्वन्ो ंसे मुल्कि का रास्ता भी वदखाती है। इसीवलए गीता धमाशास्त्र से 

बढ़कर मनोविज्ञान है। भारतीय मनोविज्ञान की भांवत गीता भी मनुष्य की चेतन संरचना, व्यिहाररक ि 

मनोगत्यात्मक पक्ो ं के साथ-साथ मनुष्य के संज्ञानात्मक, मानितािादी ि अल्कस्तत्व संबंवधत पक्ो ंको भी 

उजागर करती है। प्रसु्तत शोधपत्र में श्रीमद भगित गीता में वनवहत विवभन्न मनोिैज्ञावनक पहलुओ ंको 

दशााया गया है,साथ ही यह भी वदखाया गया है वक वकस प्रकार गीता के विवभन्न योग जैसे अजुान विषाद 

योग, सांख्य योग,कमा योग आवद दैवनक जीिन संबंधी समस्याओ ंको मनोिैज्ञावनक रूप से सुलझाने में 

मदद करते हैं। 

 

मुख्य शब्द- भागित गीता, मनोविज्ञान, योग 

 

भारतीय मनोविज्ञान की शुरुआत लगभग 19िी ंशताब्दी के अंत से मानी जाती है। शुरूआत में बेसेट एंि 

दास (1905), अरवबंदो (1928), वतलक(1935) द्वारा भागित गीता के बारे में वदए गए विचारो ं में 

मनोविज्ञान का कोई वजक्र नही ं वकया गया था।इसके बाद बदलते समय के साथ विवभन्न शोधकतााओ ंके 

विचारो ंमें भी बदलाि आना शुरू हुआ। सन् 1928 में  भारतीय शास्त्रो ंमें रुवच वदखाने िाले शोधकताा िॉ 

विजी रेले ने "मनो दशान और मनोविशे्लषण" के आधार पर भारतीय गीता की पहली व्याख्या की। इसके 

बाद प्रोफेसर जादू नाथ वसन्हा ने सन 1933 में भारतीय मनोविज्ञान पर तीन खंिो ंका प्रकाशन वकया, 

उनमें भी भारतीय गीता के कई संदभा देखने को वमलते हैं। धीरे-धीरे भागित गीता में मनोविज्ञान पर बहुत 

से शोध और पुस्तको ंका वनमााण होने लगा। इसी कडी में हमने भी इस शोधपत्र में भारतीय गीता में वनवहत 

विवभन्न मनोिैज्ञावनक पहलुओ ंको उजागर कर उन्हें मनोिैज्ञावनक संप्रत्यो ंके माध्यम से व्याल्कख्यत करने की 

कोवशश की है।गीता को इन वनम्न छह पंल्कियो ंसे समझा जा सकता है। 
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गीता गीत है ब्रह्म ज्ञान का आत्मबोध जगाती है 

अथा धमा और काम मोक् का सच्चा शोध कराती है 

सच्चा शोध कराती है ये वमथ्या अहम को मारे है 

रहनी करनी पुख्ता करती कमा योग को धारे है 

वचत्त बुल्कि की शुल्कि करती पूरा मनोविज्ञान है ये 

हररकेश वनज अंतर माही सत् का अनुसंधान है ये 

श्री कृष्ण और अजुान के मैत्री भाि से उत्पन्न हुई है भागित गीता। प्रश्न यह है वक कैसे भागित गीता हमें 

मानवसक रूप से दृढ़ बनाती है?मनोिैज्ञावनक दृविकोण से भागित गीता वकसी भी समस्या के समाधान के 

वलए व्यिल्कथथत ि िैज्ञावनक दृविकोण रखती है। यह व्यल्कि के आत्मबोध में अहम भूवमका वनभाती है। गीता 

व्यल्कि में वनवहत कमजोरी,अिसाद और तनाि को दूर करने के वलए शरीर ि मन को प्रवशक्ण देती 

है।मानि के अंदर उपल्कथथत अशुि ईगो को शुि करके ल्किररचुलाइज्ड करने में भी हमारी मदद करती है। 

वनसंदेह विश्व के सभी गं्रथ जैसे बाइवबल, कुरान,गुरु गं्रथ सावहब आवद सभी मानि को उसके जीिन के अथा 

एिं महत्व को समझाने में अहम भूवमका वनभाते हैं वफर भी गीता इन सबमे अग्रणी भूवमका वनभाती 

है।भारतीय सकारात्मक मनोविज्ञान का कें द्रीय विषय आत्मबोध (self-realization) रहा है और भागित 

गीता भी मनुष्य को आत्मबोध(self-realization) के बारे में ज्ञान कराती है- 

आत्मबोध तो अमरमवण है पर वमल पानी औखी है 

आदमदेह अब वमली है बने् पा ले वकस्मत चौखी है 

पा ले वकस्मत चौखी है तू साध तेरे तन और मन को 

भूखे पेट भी बोध होए ना कर मेहनत तू कमा धन को 

बोध होए तेरी शोध हो पूरी घट में वमले परमात्म तोरा 

हररकेश तेरे कांधे छोरा वफर पीटे क्ो ंगाम वढंढोरा 

वजस प्रकार मनोविज्ञान में व्यिहार के दो पक् उजागर होते हैं- आंतररक एिं बाह्य पक्, उसी प्रकार भागित 

गीता भी प्रकृवत के दो रूपो ंपर पूणात: प्रकाश िालती है-परा और अपरा। परा प्रकृवत जीि के रूप में 

वदखती है जबवक पृथ्वी,िायु, जल,आकाश,अवि,बुल्कि, मन,अहंकार के रूप में अपरा प्रकृवत दृविगोचर 

होती है। मनुष्य परा और अपरा के बीच सामंजस्य बैठाने की भरपूर कोवशश करता है। इसी कोवशश में 

िह कभी आक्रामक होता है तो कभी रक्ात्मक । आत्मरक्ा मनुष्य की मूलभूत प्रिृवत्त है। इस प्रिृवत्त के 

साथ यवद मनुष्य में दया अवहंसा और सवहषु्णता जैसे गुण जुड जाते हैं तब यह प्रिृवत्त वनष्काम प्रिृवत्त के 

रूप में सामने आती है। यही भाि भागित गीता में उभरा है। दया अवहंसा और सवहषु्णता जैसी रक्ात्मक 

प्रिृवत्तयो ंका अत्यवधक प्रयोग वकंवचत अहंकार को जन्म दे सकता है और यही अजुान के साथ हुआ।जब 

मनुष्य में अपने पराए का भाि आ जाता है तो उसमें अहंकार घर करने लग जाता है। अहंकार के कारण 

मनुष्य अपना प्रवतमान वकसी दूसरे विषय में थथावपत कर उसे अपना मान लेता है। विषावदत अजुान की 

इसी मन:ल्कथथवत को भाप कर श्री कृष्ण उसके अपने -पराए का भाि हरते हैं और अजुान के अहंकार का 

लोप करते हैं। गीता का संपूणा विषाद योग अिसाद और उसके मनोिैज्ञावनक उपचार पर प्रकाश िालता 

है। संपूणा गीता में भगिान श्री कृष्ण एक मनोवचवकत्सक ि अजुान एक मनोरोगी के रूप में नजर आते हैं। 

अपने सामने वपतामह भीष्म, गुरु द्रोणाचाया, कृपाचाया सवहत अपने स्वजनो ंको खडा पाकर अजुान जब 

अिसाद,मानवसक संघषा, वमथ्या आवद व्यावधयो ंसे वगर जाता है तब भगिान श्रीकृष्ण गीता के अध्याय 2 के 

श्लोक 2 में अजुान को समझाते हैं- 
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कुतस्त्वा कश्मलवमदं विषमे समुपल्कथथतम् । अनायाजुिमस्वर्ग्ामकीवताकरमजुान 

यहां भगिान कृष्ण ने अजुान को उसके जीिन मूल्ो ंके बारे में समझाया साथ ही उसको अपने कताव्य से 

विमुख ना होने की सलाह दी। यहां पर श्री कृष्ण ने मन को पूरा महत्व वदया है। उनके अनुसार मन ही 

उपरोि सभी मनोदुविधाओ ंका कें द्र है। मन के अंदर वजस प्रकार के विचार लाए जाएंगे उसी के अनुरूप 

हमारा मानि शरीर काया करेगा।भगिान श्री कृष्ण ने गीता के अध्याय 2 में ल्कथथत श्लोक 23,24 ि 25 में 

मन की चेतना को भौवतक िसु्तओ ंसे अपररितानीय रूप से वभन्न बताया है। वजस प्रकार मनोविज्ञान का 

कें द्र वबंदु प्राचीन समय से ही आत्मा,मन और चेतना रहा है उसी प्रकार गीता में भी मनुष्य व्यिहार का मूल 

आत्मा, मन और चेतना बताया गया है। 

मनोविशे्लषण मॉिल के संथथापक फ्राइि द्वारा मन के विवभन्न भागो ंकी व्याख्या इि, ईगो, सुपर ईगो के 

माध्यम से की गई है। उन्होनें बताया वक हम अपनी इि के फलस्वरुप इंवद्रयो ंके िशीभूत होकर मन की 

तृल्कियो ंको पूरा करने में लगे रहते हैं।हम बुल्कि और वििेक हीन होकर बस अपने सुख प्राल्कि के वलए 

वनरंतर प्रयासरत होते हैं। ठीक इसी बात का संदेश हमें गीता के अध्याय 2 में ल्कथथत श्लोक 67 और 68 से 

वमलता है- 

इल्कियाणां वह चरम विधीयते । 

तदस्य हरवत प्रज्ञां िायुना॥६७॥ 

तस्माद्यस्य महाबाहो वनगृहीतावन सिाशः  । 

इल्कियाणील्कियाथेभ्यस्तस्य प्रज्ञा प्रवतविता॥६८॥ 

अथाात हमें अपने इंवद्रयो ंके स्वभाि में उनके िशीभूत होकर होने िाले कायों के पररणाम को समझकर 

अपनी इंवद्रयो ंपर उवचत वनयंत्रण करना चावहए तावक हम अपने के्त्र में उतृ्कि प्रदशान कर पाए एिं अपने 

संज्ञानात्मक पक् का प्रयोग कर अपने कायों को सही गवत दे सके। 

गीता के अध्याय 3 में ल्कथथत श्लोक 34 में बताया गया है वक प्रते्यक इंवद्र तथा उसके विषय से संबंवधत राग 

दे्वष जो व्यिल्कथथत मन के वनयम होते हैं,मनुष्य को ऐसे राग तथा दे्वष के िशीभूत नही ंहोना चावहए क्ोवंक 

यह आत्म साक्ात्कार के मागा में अिरोधक हैं। वबिुल इसी पररपे्रक्ष्य में फ्राइि द्वारा "वलवबिो शल्कि" के 

विषय में बताया गया है वक प्रते्यक व्यल्कि में यह शल्कि वनवहत होती है और सभी इसका सुख पाना चाहते 

हैं लेवकन जब यह काम शल्कि अत्यवधक उग्र रूप धारण कर व्यल्कि पर हािी हो जाती है तो मनुष्य की 

सभी इंवद्रयां इसके िशीभूत होकर गलत कामो ंकी तरफ अग्रसर होती है और मनुष्य अपनी इंवद्रयो ंकी 

तृल्कि करते करते पथभ्रि हो जाता है। जब व्यल्कि पूरी तरह से अपना वनयंत्रण अपनी इंवद्रयो ंपर से खो 

देता है तो उसके वलए आत्मसाक्ात्कार के मागा पर चलना कवठन हो जाता है। बहुत सारे मनोिैज्ञावनको ं

वजनमें मुख्य रुप से िंुट का नाम आता है मानवसक विकारो ं के उपचार में आत्म साक्ात्कार विवध को 

महत्वपूणा वचवकत्सकीय विवध माना है। 

मनोविज्ञान के अंदर मन-शरीर संबंध को बहुत अहम माना गया है। इसमें बताया गया है वक प्रते्यक व्यल्कि 

के विचारो,ं वक्रयाओ ंऔर व्यिहारो ंका संचालन मन-शरीर द्वारा ही वकया जाता है। अथाात व्यल्कि क्ा 

सोचता है और उसे वकस तरह से अपनी वक्रयाओ ंमें समावहत करता है यह सब उसके मन एिं शरीर के 

आपसी संबंध द्वारा वनधााररत होता है। वबिुल यही व्याख्या गीता के अध्याय 3 के श्लोक 40 में की गई है- 

इल्कियावण मनो बुल्किरस्यावधिानमुच्यते । 

एतैविामोहयते्यष ज्ञानमािृत्य देवहनम् ॥ ४० ॥ 
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अथाात मन तथा शरीर व्यल्कि के सभी वक्रयाकलापो ंका कें द्र वबंदु होता है। इसी मन-शरीर द्वारा जीि के 

िास्तविक ज्ञान को ढक कर व्यल्कि को मोवहत कर वलया जाता है। व्यल्कि अपने काममय बुल्कि से अपनी 

आत्मा को प्रभावित कर लेता है वजसके फलस्वरूप उसमें अहम की उत्पवत्त होती है तथा आत्मा को 

भौवतक इंवद्रयो ंका भोग करने की लत पड जाती है। वजसे व्यल्कि िास्तविक सुख मान उसी में लीन रहता 

है। इसीवलए सबसे पहले आिश्यक है वक अपनी इंवद्रयो ंको िश में वकया जाना चावहए तावक िह मन एिं 

बुल्कि को अपने िश में कर इंसान की सोचने ि समझने की शल्कि को दबा ना सके। 

 स वनश्चयेन योिव्यो योगोऽ वनविाण्णचेतसा । 

सङ्कल्पप्रभिान्कामांस्त्यक्त्वा सिाानशेषतः  । 

मनसैिेल्कियग्रामं विवनयम्य समन्ततः  ॥ २४ ॥ 

भागित गीता के अध्याय 6 के उपरोि श्लोक 24 में बताया गया है वक व्यल्कि वकस प्रकार अपने लक्ष्य 

की प्राल्कि में आने िाली अडचनो ंसे घबरा जाता है। प्रते्यक मनुष्य को चावहए वक व्यल्कि को पूरे संकल्प 

तथा श्रिा के साथ योगाभ्यास में लगना चावहए तावक िह अपने पथ से विचवलत ना हो व्यल्कि को दृढ़ वनश्चय 

के साथ अपने लक्ष्य की प्राल्कि हेतु अभ्यास करते रहना चावहए उसे यह सोचना चावहए वक अभ्यास के फल 

स्वरुप उसकी सफलता वनवश्चत है।उसे मनो दं्वद से उत्पन्न हुई इच्छाओ ंको त्याग कर लक्ष्य की ओर अग्रसर 

होना चावहए तथा रुकािट ि अडचनो ं से ना घबराकर वनरंतर प्रयासरत रहना चावहए क्ोवंक ऐसे दृढ़ 

अभ्यासी की सफलता सुवनवश्चत होती है इसी बात की व्याख्या मनोिैज्ञावनक थॉनािाइक ने अपने वसिांत में 

करते हुए कहा है और यही इशारा वनम्न पंल्कियााँ भी कर रही है - 

िगमग िगमग वगर उठकर ही देखो मााँ का लाल चला 

सहस्र गलवतयां हुई तब जा कर एविसन का बल्ब जला 

एविसन का बल्ब जला ये युगो ंयुगो ंसे ज्ञान फला 

कैसे अभ्यास वबना कहो जडमवत होए सुजान भला 

भूल ज्ञान की मूल बताई गलती से भला क्ा घबराना 

हररकेश तू सीख भूल से वमले सफलता का नजराना 

 

हम सभी अपने जीिन में सफलता पाने के इचु्छक है तथा इसी के फलस्वरूप अपने लक्ष्य की ओर चलते 

रहते हैं लेवकन इस राह में हमें अनेक भौवतक चीजें अपनी तरफ खीचंती हैं तथा हमारे ध्यान को विचवलत 

करती हैं। इसी बीच हमें असफलताओ ंका भी सामना करना पडता है और कई बार तो बीच में आने िाली 

अडचनें हमें हतोत्सावहत तक कर देती हैं। अंततः  हम वमलने िाली असफलताओ ंऔर अडचनो ंआवद से 

प्रभावित होकर अपने लक्ष्य से भटक जाते हैं एिं लक्ष्य को वबना प्राल्कि के ही बीच में छोड देते हैं।लक्ष्य 

प्राल्कि के वलए आिश्यक है दृढ़ वनश्चय और अभ्यासी होना। 

यं सन्न्यासवमवत प्राहुयोगं तं विल्कि पाण्डि । 

न ह्यसन्यस्तसङ्कल्पो योगी भिवत कश्चन ॥ २ ॥ 

गीता में ल्कथथत उपरोि अध्याय 6 के श्लोक 2 में बताया गया है वक हर इंसान तभी सफल हो सकता है 

जब िह अपने आपको अपने मन से ऊपर उठा लेगा क्ोवंक व्यल्कि मन की सहायता से ही अपना उिार 

कर सकता है। मन ही है जो व्यल्कि को आगे बढ़ने में एक सचे्च दोस्त की तरह मदद करता है लेवकन 

इसके विपरीत अगर यह मन व्यल्कि के ऊपर हािी हो जाता है तो एक शतु्र की तरह व्यिहार करने में भी 

देर नही ंलगाता। सार रूप से यही मन आपको आबाद ि बबााद दोनो ंकर सकता है वनभार करता है वक 

आप इसके प्रवत वकस प्रकार की प्रवतवक्रया करते हैं। इसी प्रकार गीता में ल्कथथत 6 ि 15 अध्याय के श्लोक 
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12 ि 7 में वनवहत है वक अपने मन इंवद्रयो ंि कमों को िश में करके मन को एक वबंदु पर ल्कथथर करना 

बहुत ही आिश्यक है। ठीक यही विचार मनोविज्ञान भी देता है वक मन एक सेंटर ल प्रोसेसर की तरह होता 

है तथा इसमें ध्यान अन्य कायों को विशे्लषण करने में महत्वपूणा भूवमका वनभाता है। यह एक आंतररक 

संिेगी अंग के रूप में भी काया करता है। 

अध्याय 6 के श्लोक 33-34 में विवदत है वक जब मनुष्य के मन में अंतरदं्वद्व चल रहे हो तो िह विचवलत हो 

जाता है। व्यल्कि इस संघषा के फलस्वरुप वनरंतर अल्कथथर अशांत एिं तनािग्रस्त रहता है। व्यल्कि 

व्यिहाररक जीिन में फंसा होता है और इन संघषों से वनकल पाना उसके वलए बहुत ही मुल्किल से प्रतीत 

होता है। इसी मुल्किल का हल भगिान श्री कृष्ण ने गीता के अध्याय 6 के ही श्लोक 35-36 में बताया है 

वक यवद व्यल्कि अपने अल्कस्तत्व के वलए वचंवतत है,संघषारत है तो इसके वलए सबसे पहले मन को ल्कथथर एिं 

शांत करने का प्रयास करें  और इसी प्रयास में पहले अहम का विखंिन कर उसे अपने मन से अलग 

करें ।इसके अलािा आत्मसाक्ात्कार भी एक महत्वपूणा विवध बताई गई है वजसके द्वारा व्यल्कि उपरोि 

समस्याओ ंसे वनजात पा सकता है। भारतीय ि पाश्चात्य दोनो ंमनोविज्ञान में ही आत्म साक्ात्कार विवधयो ंका 

प्रयोग मानवसक समस्याओ ं के समाधान के वलए वकया जाता रहा है। इस विवध में व्यल्कि अनेको ंबार 

असफल भी हो सकता है लेवकन लगातार सतका ता के साथ प्रयास करते रहने पर व्यल्कि सफलता प्राि 

कर लेता है - 

गीता भी विज्ञान है जैसे मनोविज्ञान 

दोनो मन व्यिहार और चेतन का प्रमाण 

चेतन का प्रमाण दोनो जीिन का आधार 

अहम की शुल्कि करायें आत्म साक्ात्कार 

मनसा िाचा कमाणा गीता को अपनाओ 

हररकेश मन साध कर तुरत फकीरी पाओ 

 

जैसा वक गीता के अध्याय 15 के श्लोक 8,9 एिं 10 में बताया गया है वक 

शरीरं यदिाप्नोवत यचापु्यत्क्रामतीश्वरः । 

गृहीतै्वतावन संयावत िायुगान्धावनिाशयात् ॥ ८ ॥ 

श्रोतं्र चकु्ः  िशानं च रसनं प्राणमेि च । 

अवधिाय मना विषयानुपसेिते ।। ९ । 

उत्क्रामनं्त ल्कथथतं िाऽवप भुखानं िा गुणाल्कितम् । 

विमूढा नानुपश्यल्कन्तपश्यल्कन्त ज्ञानचकु्षः  ॥ १० ॥ ॥ 

व्यल्कि का मन, मल्कस्तष्क और शरीर के साथ  वमलकर िातािरण के अनुकूल हो जाता है और उसी के 

फल स्वरुप शारीररक कारको ंद्वारा वििश एिं संचावलत सा प्रतीत होता है। इस िातािरणीय प्रभाि के 

फलस्वरूप मन अहंकार की अवभव्यल्कि करता है। वबिुल यही बात अध्याय 3 के श्लोक 27 में कें वद्रत है 

वक अहंकार की भािना व्यल्कि के अंदर मैं के रूप में प्रकट होती है। िह स्वयं ि दूसरो ंके बीच भेद दशााने 

लगता है। मनोिैज्ञावनक फ्रायि द्वारा विकवसत मनोविशे्लषणात्मक वसिांत के अनुसार व्यल्कि अहम रक्ा 

युल्कियो ंको वनयंवत्रत अिथथा में प्रयोग करके कुछ हद तक उपरोि समस्याओ ंका समाधान कर सकता 

है। और अहंकार से बचने का सबसे सरल उपाय आशािावदता और सकारात्मक दृविकोण को अपनाना 

होता है। 
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हम सभी प्रावणयो ंमें एक छुपी हुई अंतर शल्कि होती है वजसके बारे में कभी तो हमें पता होता है और कभी 

नही।ं इसी शल्कि एिं क्मता के बारे में बताते हुए अध्याय 15 के श्लोक 5 में कहा गया है वक- 

वनमाानमोहा वजतसङ्गदोषा 

अध्यात्मवनत्या विवनिृत्तकामाः  । 

 द्वन्द्दै्वविामुिाः  सुखदुः खसंजै्ञ- 

गाच्छन्त्यमूढाः  पदमव्ययं तत् ॥ ५ ॥ 

अथाात जब व्यल्कि का मन ल्कथथर हो जाता है और िह अपने अहंकार को वनयंत्रण में कर लेता है तो व्यल्कि 

वकसी भी िसु्त व्यल्कि ि घटना के प्रवत कम पक्पाती होता है। िह अपनी चेतना से अिगत रहता है ि इसे 

अनुभि करते हुए सत्य के करीब जाने को प्रयासरत रहता है। व्यल्कि अवधक से अवधक जानने ि सीखने 

की कोवशश करता है और अंततः  अपने भीतर वछपी मानिीय क्मता तक पहंुच ही जाता है। मनोविज्ञानी 

काला रोजसा द्वारा भी व्यल्कि के "पूणा प्रकायाशील" की मानिीय क्मता पर जोर वदया गया है। 

संज्ञानात्मक मनोविज्ञान के अनुसार हमारी सभी मानवसक प्रवक्रयाओ ंका कें द्र ि संचालक संज्ञानात्मक तंत्र 

होता है। इसी संज्ञानात्मक तंत्र द्वारा हम अपनी इंवद्रयो,ं कमों ि व्यिहार को वनयंत्रण में रखते हैं। व्यल्कि 

का प्रत्यक्ण,वचंतन सृ्मवत, समस्या समाधान, आवद सभी संज्ञानात्मक तंत्र द्वारा घवटत होती है। भागित गीता 

के अध्याय 2 के श्लोक 67-68 में इसी संज्ञानात्मक तंत्र की व्याख्या करते हुए कहा है वक व्यल्कि को 

अपनी इि (फ्रायि द्वारा बताया गया मन का भाग) के िशीभूत होकर अपने मन को हमेशा सुख प्राल्कि में, 

इच्छाओ ंकी पूवता में ही नही ंलगाए रखना चावहए। बल्कि िह अपने के्त्र में उतृ्किता प्राि करना चाहता है 

तो अपनी इंवद्रयो ंके िशीभूत होकर करने िाले कायों को संज्ञानात्मक तंत्र की सहायता से वनयंत्रण में करना 

चावहए। इसी वनयंत्रण के बाद िह अपने टर ांसकोग नेवटि राज्ो ंतक पहंुच सकता है। अध्याय 6 के श्लोक 

24 में भी इसी प्रकार के संज्ञानात्मक प्रवक्रयाओ ंका वजक्र वकया गया है वक व्यल्कि को अपनी ईि के 

फलस्वरुप उत्पन्न इच्छाओ ंको त्यागकर दृढ़ वनश्चयी बनना चावहए और पूरी दृढ़ता के साथ अभ्यास करते 

हुए अपने पथ पर आगे बढ़ते रहना चावहए। व्यल्कि की सफलता उसकी संज्ञानात्मक प्रवक्रयाओ ंका ही 

फल मात्र है।इसी संज्ञानात्मक तंत्र से वनकलने िाली ऊजाा व्यल्कि को वटर गर करती है विवभन्न प्रवक्रयाओ ंको 

करने के वलए। 

 

गीता के महत्वपूणा योग,मनोविज्ञान ि समस्याओ ंका वनिारण- 

अजुान विषाद योग जो की पूरी तरह विषादी भािनाओ ंपर आधाररत है। अजुान अपने सामने ररशे्तदारो ंको 

देखकर दुख और अन्य भािनाओ ंसे अवभभूत है एिम अपने आप को अक्म महसूस करता है। ऐसे में 

भगिान कृष्ण उसे विषादी ल्कथथवत से बाहर वनकालने को उपदेश देते हैं। हम सब भी आधुवनक युग में इसी 

तरह के संघषा प्रवतवदन अनुभि करते हैं। ऐसे में हमें अजुान विषाद योग को आधार मान समझना चावहए 

वक दुख ज्ञान लाता है। इसी दुख की िजह से अजुान को गीता का ज्ञान होता है, इसीवलए हमें कभी भी 

विपरीत पररल्कथथवतयो ंकी आलोचना नही ंकरनी चावहए। हम सभी अपने जीिन में कभी न कभी इस तरह 

की पररल्कथथवत से जरूर गुजरते हैं जब अपनो ंके साथ ज्ादा लगाि होने पर कठोर वनणाय लेना मुल्किल हो 

जाता है। हम लगातार अन्याय को चुपचाप सहते हुए वनराशा ि असंतोष से भरा जीिन जीते रहते हैं। जो 

वक सही नही ं है। अतः  हमें पररल्कथथवतयो ंकी नजाकत को समझते हुए वबना परेशान हुए समस्याओ ंका 

सामना कर उनके वनिारण हेतु प्रयासरत रहना चावहए। 

सांख्य योग व्यल्कि को ज्ञान ि आत्मबोध(self-realization) के बारे में बताता है। इस योग में भगिान कृष्ण 

अजुान को उसके धमा ि कमा के बारे में बताते हैं।अजुान को उसके िास्तविक स्व (true self) से अिगत 
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करिाते हैं। हम सब भी अपने जीिन में इसी दुविधा में फंसे हुए हैं वक कमा करने से पहले ही उसके फल 

की इच्छा रखते हैं और फल की यही आसल्कि हमें धमा के अनुसार कमा करने से रोकती है। कमा हमारी 

वक्रया है जो वक हमारा भविष्य वनधााररत करती है। प्रते्यक व्यल्कि को अपना कमा फल की आसल्कि से 

रवहत होकर करना चावहए क्ोवंक हमारा अवधकार और वनयंत्रण वसफा  वक्रया पर है पररणाम पर नही।ं यही 

मनोविज्ञान कहता है वक हमें अपने ितामान पर ध्यान देना चावहए भविष्य की सोच तो धीरे-धीरे वचंता तनाि 

और अंततः  विषाद को जन्म देती है। लेवकन जब आप भूत और भविष्य को छोड ितामान में जीते हैं तो िह 

आपको एक आंतररक खुशी देता है,आप सांसाररक चाह से ऊपर उठ चुके होते हैं, वकसी भी तरह की 

कवठन पररल्कथथवतयां आपको विचवलत नही ंकरती और ना ही हवषात अिथथा आपको उते्तवजत करती है। 

अतः  हमें अपना कमा,धमा समझकर वनिाहन करना चावहए- 

कल क्ा होगा कल क्ा होगा सोच सोच कर रोते हो 

ओ अज्ञानी मूढ़ बािलो ितामान को खोते हो 

ितामान को खोते हो कोई कैसे बेडा पार करे 

पानी मथने िाला देखो मक्खन की दरकार करे 

रािण जैसा महाबली भी कल को जीत ना पाया है 

हररकेश कल उसका बेहतर वजसने आज कमाया है 

कमा योग में भगिान श्री कृष्ण अजुान को कमा और धमा के संबंध में विस्तार से समझाते हैं। कृष्ण कहते हैं 

वक अगर तुमने सचे्च स्व (true self) को समझ वलया तो तुम्हारे सारे संदेह दूर हो जाएंगे। मनोिैज्ञावनक 

काला रोजसा भी इसी बात पर बल िालते हैं वक अगर इंसान िास्तविक स्व (true self) और आदशा स्व 

(ideal self) के बीच संगतता रखता है तो िह अपने कमा और धमा को ठीक प्रकार से समझ सकता है। 

अगर इन दोनो ंमें असंगतता होती है तो व्यल्कि विवभन्न प्रकार के मानवसक रोगो ंका वशकार हो जाता 

है।प्रते्यक मनुष्य अपने कमा को समझना चाहता है लेवकन इसमें सबसे बडी बाधा आसल्कि और विरल्कि 

है। सिाप्रथम मनुष्य को आसल्कि का त्याग करना पडता है तभी िह वनष्पक् वनणाय ले पाता है। यवद व्यल्कि 

अनासि होकर काया करता है तो उसकी बहुत सारी समस्याओ ंका हल हो सकता है अगर प्रते्यक व्यल्कि 

अपने धमा-कमा को समझकर काया करें  तो हम अपने समाज ि देश को प्रगवत की ओर लेकर जा सकते 

हैं। 

कमा सन्यास योग में शांवत एिं ध्यान का महत्व बताया गया है। इसमें भगिान श्री कृष्ण,अजुान की दुविधा  

वक ज्ञान मागा और कमा मागा में उच्च कौन है…? का समाधान करते हैं। भगिान कृष्ण कहते हैं वक ज्ञान 

मागा और कमा मागा दोनो ंकी मंवजल एक ही है। व्यल्कि वनष्काम कमा करके ही ज्ञान की प्राल्कि कर सकता 

है। और कमा तभी िांवछत पररणाम देगा जब हम इसे सही ज्ञान के साथ करें गे। अतः  ज्ञान और कमा 

अविभाज् हैं, दोनो ंसाथ साथ चलते हैं। इस योग में ध्यान (meditation) के माध्यम से एकाग्रता पर जोर 

वदया गया है। स्वास्थ्य मनोविज्ञान में भी बहुत सारे शारीररक ि मानवसक विकारो ंको दूर करने के वलए 

ध्यान को एक महत्वपूणा मनोवचवकत्सा के रूप में प्रयोग वकया जाता है। 

ध्यान साधना एक वचवकत्सा हरती मनो विकारो ंको 

मनोदशा को ठीक करे ये मारे बुरे विचारो ंको 

 

वनष्कर्ष- 

उपरोि तथ्यो ंएिं व्याख्या के आधार पर कहा जा सकता है वक भारतीय मनोविज्ञान एिं गीता के बीच एक 

सकारात्मक संबंध है। दोनो ंही मानि जीिन से संबंवधत महत्वपूणा पहलुओ ंि समस्याओ ंपर ध्यान देकर 
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उनका वनिारण करिाते हैं। भारतीय मनोविज्ञान को गीता के माध्यम से सजीि रूप प्राि हुआ है, जो 

मानि अल्कस्तत्व संबंवधत संकट की बेहतर समझ, प्रबंधन एिं वनराकरण प्रदान करता है। वजस प्रकार 

भारतीय मनोविज्ञान मानि चेतना की बात करती है उसी प्रकार भागित गीता भी वकसी व्यल्कि को समझने 

की कंुजी चेतना को बताती है। मनोविज्ञान और गीता का गहरा संबंध श्री कृष्ण को पहला 

मनोवचवकत्सक,परामशादाता,सलाहकार एिं अजुान को पहला मनोरोगी  वसि करता है।गीता हमे यह 

मनोिैज्ञावनक सीख भी देती है वक  

योर्ग् समरथ ज्ञानिान से सलाह करण में ना घाटा 

सलाह खोलती राह नई भाई वचंता पर मारे काटा 

वचंता पर मारे काटा कर परामशा खुल कर भाई 

मात वपता गुरु संगी साथी सलाह देते है सुखदायी 

सलाह सोच कर ही लेना पर एक सलाह ये भी मानो 

हररकेश सतगुरु से बढ़कर सलाहकार कोई ना जानो 
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Abstract 
Human resource information systems (HRIS) are now used by businesses, governments 

and non-profits all over the world to facilitate information sharing and to facilitate 

downsizing and reengineering initiatives. HRM and information systems are combined to 

generate human resource information systems (HRIS). 

HRIS or human resource information system, enables HR managers to use technology to 

carry out HR responsibilities in a more effective, methodical, and organized manner. 

 

Keywords: Information System; Human Resource Management (HRM); Human Resource 

Information System (HRIS). 

 

 

Introduction 

 

The main use of technological improvement in business has sparked changes in working 

methods, requirements and styles. When work productivity and effectiveness are 

improved, following time management plans and being devoted to punctuality standards, 

there are greater profits for the employees, the best use of the resources available and a 

successful deal with corporate. All of the features in the business system are referred to as 

the human resource management system (HRMS) or human resource information system 

(HRIS). The process used by HRMS combines more advanced technological advancement 

with traditional methods of the human resource mode of working. The structures and 

processes between information technology and human resource management (HRM) are 

known as a human resource information system (HRIS) or HR system.HRM is a body that 

strikes a balance between information technology and its fundamental HR goals and 

processes. 

 

According to (S.I.Tannennbaum, 1990) Human Resource information System (HRIS) as 

“one which is used to acquire, store, manipulate, analyze, retrieve and distribute 

information about an organization’s human resource”. HRIS is well thought-out as a 

organized process for gathering, storage, sustaining and recuperating data essential by the 

establishments about their human resources, employees activities and organizational 

features(Kovach K. , 2002). 

 

Consequently, HR professionals can achieve HR goals with the use of HR information 

systems. Business establishments may quickly obtain information, discuss information and 

reap intended benefits thanks to human resource information systems. HRIS, the Internet, 

and related communication technologies are currently changing how human resource 

management is done and how employees interact within firms. Although becoming 

increasingly sophisticated and multidimensional, human resource information systems can 

be simple or complex, sophisticated or non computerized. 
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Human Resource Information System (HRIS) 
 

Technological advancements involving software and minicomputers had a significant 

impact on how evidence was used when managing human resources. 

Supercomputers were historically only used in human resources to manage compensation 

and benefits, such as payroll. However, new advancements in microprocessor technology 

have made it possible to compile vast volumes of data on employees' PCs and do 

numerical analysis, which were previously only possible with enormous mainframe 

computer processors. HRIS can therefore be used to analyze and appraise programs or 

policies, to support and carry out daily operational issues, to avoid litigation and to assist 

and sustain tactical and strategic decision making. Additionally, the HRIS integrates 

human resources.The kind of human resource information system used must be ordered 

according to the particular needs of the company enterprises. Any development that could 

be as unique, complex and time-consuming as the addition or progress of an HRIS requires 

careful planning and scheduling. 

 

The following issues must be resolved in order to implement an HRIS: 

 

 Thorough require analysis? 

 What kind and degree of HRIS should be put into place? 

 Should I choose an advanced software package or pre-existing software? 

 Would the HRIS be implemented all at once or in stages? 

 

A computerized HRIS is a system that uses computers to monitor, control and influence 

human movement from the moment a person indicates their intent to connect to a 

commercial location until they are isolated from it after connecting. 

 

Human resource administrators and shareholders put the data produced by human resource 

information systems into effect and rely on it. Systems for managing human resources tend 

to be comprehensive and integrated with an organization's planning, recruitment and 

advancement goals and objectives. Examples of data that is kept in and accessible from a 

human resource information system are: 

 Information for supply and demand projections and industry forecasting. 

 Information required to meet a regulation or a stakeholder requirement. 

 Data on concurrent service, divorces, and applicant experiences. 

 Details on trainee work performance and training program expenditures. 

 Details about pay finances, salary forecasts, and salary growth. 

 Information about contract discussions and the need for employee help (Kovach, 

1999). 

The following sub-systems make up it. 

 Employment Information: It includes all-purpose requirement and training 

prerequisite information, as well as the appointment information bank 

announcement component. 

 Employee Statistics: This section includes information about employees, including 

details about increment and promotion rates as well as transference tracking. 
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 Workforce Development Statistics: These statistics aim to provide data that might 

support the use of human resources, career development, succession planning, and 

contributions to skill progression. 

 Training Evidence: It provides information for planning course materials, putting 

together for fundamental basis training, and cost analysis of training, among other 

things. 

 Health Information System: This subsystem provides information on employee 

health and wellbeing-related events. 

 Evaluation Information: It deals with performance evaluation and quality 

evaluation data that is useful for career progression, increase, separation and 

scheduling, among other things. 

 Employees Payroll System: This system contains data on wages, incentives for 

wages, payments, gratuity discounts for provident funds etc. It also contains 

information on the applicant's payment plan. 

 Employees Facts Structure: This database of pertinent and up-to-date information is 

used by many different types of specialists. 

 

When HRIS demonstrated their ability to enhance the management of an organization's 

human capital, they subsequently became a commonplace component of business 

practices and corporate culture. Business establishments receive an organizational 

benefit from HRIS, which typically explains to a practical benefit. HRIS systems are 

increasingly being referred to as employee self-service (ESS) systems in modern 

business enterprises. ESS architecture allow employees to access and update their 

records without the assistance of human resources staff. The client-server architecture 

of HRIS has been replaced by a web-based environment. In order to make it simple for 

employees to update their HR information, many businesses have integrated interactive 

voice response (IVR) into their HRIS. Address information, retirement information and 

other details can all be changed on web-based or interactive voice response HRIS. 

 

Importance of Information System to HR 
 

Because HRIS is well integrated into HR functions, it offers better safety, better 

service, competitive advantage, fewer errors, greater accuracy, improved 

communication, increased efficiency, increased productivity, supplemental well-

organized management, additional prospects, compact work requirements, condensed 

expenses, higher decision-making strategies, higher controller etc. 

Creating the HRIS 
 

As with any significant change, effective planning is a must for carrying out the HRIS 

in a successful manner. The exact processes required for properly creating and putting 

into use an HRIS are described in the steps that follow. 

 

 Idea generation must begin at the point where the creator of the idea first makes a 

statement about the necessity of an HRIS and what it may accomplish for 

commercial enterprises. 
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 Feasibility study: A feasibility study evaluates the present organization and 

particulars of an HRIS. It evaluates the cost and benefits of an HRIS. 

 Selecting the project team: The project team needs to be chosen after the viability 

assessment has been acknowledged and the assets assigned. A member of the 

project team must be a HE from the management information structure and 

workforce. 

 Outlining the specifications What the HRIS will do must be specified in detail in a 

declaration of needs. The facts of the reports that will be created typically make up 

a sizable piece of the declaration of wants. In fact, the declaration actually outlines 

more specific requirements. This often consists of written explanations of how 

employers create and compile information, reach agreements, follow detailed 

procedures, retrieve information and carry out other non-technical tasks linked to 

the use of HRIS. Making sure that the HRIS project actually satisfies management's 

requirements for an HRIS is crucial in this situation. 

 Vendor research is done at step number five, which determines which hardware and 

software are most likely to meet the organization's needs at the lowest cost. It's a 

challenging job. The best approach is often not to ask vendors whether a particular 

package can satisfy the needs of the business institution, but rather how it will 

satisfy those needs. 

 Contract negotiations as a package: The contract must be negotiated once a vendor 

has been chosen; it details the seller's obligations with relation to software, 

installation, servicing, maintenance training and documentation. 

 Training: Training often starts as soon as possible once the agreement is put into 

effect. The project team's HR members must first be certified to utilize the 

HRIS. The HR professionals will instruct managers from other departments near 

the conclusion of the implementation on how to input information into the HRIS 

and how to seek information from it. 

 

 The system is then modified, with changes made to the structure to best meet the 

needs of the enterprise. A general rule of thumb is to avoid modifying the seller's 

packaging because such changes frequently lead to issues. A different approach is 

to develop plans that add to the seller's database, slightly altering it. 

 Data collection: Before the Human Resource system is launched, it is imperative 

that pertinent data be gathered and inputted. 

 

 Testing the system:  After the system has been modified to meet the demands of the 

company and the data has been entered, there is a testing phase. The testing phase's 

goal is to ensure that the HRIS is producing the intended results and is performing 

as intended. 

 

 Initial Starting Up: When all current activities are entered into the system and 

information is formed, start up officially begins. 
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 Parallel operation: Even after the new HRIS has been tested, it is preferable to use 

both systems concurrently for a while.This makes it possible to evaluate the 

system's overall performance and look into any errors. 

 

 Maintenance: It typically takes several weeks or even months for the HR staff to be 

satisfied with the cutting-edge system. It is necessary to maintain any minor errors 

and adjustments throughout this maintenance period. 

 

 Evaluation: The HRIS should be evaluated once it has been in operation for a 

reasonable amount of time. Is the HRIS appropriate for the company and being 

used properly? 

 

Digitized talent databases 
 

These comprise information like 

 

 Work History 

 Strong points 

 Identification of specific training strategies and programs needed to address 

shortcomings 

 Possibility of raising profile 

 Career objectives 

 Private information 

 The number and variety of staff managed 

 The entire budget was used 

 Prior organizational obligations 

 

Human resource records are frequently computerized and rearranged. Updates are 

finished at least once every two years. Prior to updating, workers are encouraged to 

take into consideration any significant changes to their professions, such as the 

acquisition of new skills, the completion of higher education, the change in 

responsibilities, attendance at seminars, the publication of papers etc. 

 

HRIS Uses 
 

A human resource information system (HRIS) is a system for gathering, classifying, 

processing, noting and disassembling evidence that is necessary for a well-organized 

and effective organization of human resources inside an organization. Numerous 

problems make such a system more necessary. 

 

1. In organizations that hire a lot of people, it is important to advance the employee 

record in order to attract personnel. 

2. Every workplace in a totally discrete firm needs accurate and relevant data to 

organize its workforce. If data is stored in several locations, cost and error will 

increase. 
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3. The compensation package of today is complex and includes several payments and 

deductions, among other things. A conveniently located source of information can 

prove useful for making wise decisions. 

4. Organizations are required to abide by a number of property rules. An electronic data 

system would quickly and correctly store and restore data, enabling the company to 

adhere to legal requirements. 

5. Manager record and file can be combined and recovered with the use of automation 

employee information system for cross-referencing and prediction. The system would 

be more concerned about close record keeping than close conclusion. 

6. Automatic information systems can be built with the necessary flexibility for 

response to changes occurring in the environment. 

 

Information systems in the field of human resource management have only been used 

for workforce training, job position and employee previous reports of new hires, 

conclusion, and compensation assurance. Advanced businesses have gradually begun 

using electronic information systems for cooperative bargaining, staff guidance, 

training, performance evaluation and other purposes. Computer-generated information 

systems can be used for almost all aspects of human resource management with the 

help of sophisticated software. 

 

HRIS efficacy evaluation 
 

HRIS effectiveness should be assessed in order to ascertain whether it has worked as 

expected and whether it is being utilized to its full potential (Byars, 2004). Measuring 

the effectiveness of their human resources information system (HRIS) in order to 

demonstrate the value-added contribution of the HRIS to the accomplishment of the 

organization's mission is one of the most significant difficulties that community 

employee managers face today (Hagood, 2002). Implementing an HRIS platform may 

seem like a need for a business, but unless it is a useful tool for HR operations, it won't 

help efficiency grow and might even hurt it. 

 

The Toshiba America Medical Systems, Inc. (TAMS) is one business that has 

implemented an HRIS system. When TAMS revolutionized healthcare providers, it 

posted all employee assistance data online and created an open registration choice. As 

soon as the UltiPro portal [new HRIS technology] was made available to employees, 

TAMS began to notice developments, including a predictable 70% increase in open 

registration productivity. 

 

Benefits of HRIS 
 

 Clearly defined objectives. 

 A reduction in the amount and price of human resource data storage. 

 The availability of relevant and accurate information regarding human 

possessions. 

 The expansion of the human resources division's performance standards. 

 More thorough career guidance and planning at all levels. 

 Individual progress through the link between performance rewards and job 

training. 
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 High ability to solve problems quickly and effectively. 

 Implementing training programs designed using data on administrative 

requirements. 

 The capacity to adapt to a legal and other environment that is constantly 

changing. 

 Reputation for human resource purposes as a result of its capability for planned 

expansion across the board. 

 

HRIS Limitation and Protection 
 

The confidentiality of employee data has grown into a significant problem in recent 

years. Employees are becoming more concerned about the protection of their personal 

information as a result of fraud being a widespread problem. Companies can make their 

employees safer with the security of their information by ensuring that employee data 

stored in the HRIS has relevance to the business and that there is limited access 

(password protection) to such information. Employee files, whether digital or printed, 

must be handled with care. A balance must be struck between merging HR policy, 

system expertise, and day-to-day operations when establishing security and end-user 

rights (O'Conell, 1994). 

 

CS Stars, LLC was one business that experienced a significant security issue. One of 

CS Stars' supercomputers that was restricted to individual data, including names, 

addresses, and Social Security and workers' compensation payouts, lost its way. The 

bigger issue was that CS Stars neglected to inform the impacted clients and staff about 

the missing machine. Although the supercomputer was recovered and it appeared that 

no information was compromised, many employees lost confidence in the company. 

The Information Security Breach and Notification Law in New York, which took effect 

in December 2005, mandates that companies that retain computerized data containing 

private information immediately notify the owner of any breach of system security 

after becoming aware of it if it is practically thought that someone obtained the private 

information without having received the proper consent (Cadrain, 2007). Businesses 

with challenges resembling those with human resources information technology and 

human resources information systems include CS Stars LCC, Terasen Pipeline, BM 

and Toshiba America Medical Systems, Inc. All of those businesses recognize the 

value of modern technology, information systems for managing human resources and 

data security. 

 

Conclusion 
 

Despite the fact that the majority of HR managers recognize the value of HRIS, the 

general opinion is that its implementation is not necessary. Therefore, only major 

businesses have begun utilizing HRIS to enhance their HR functions. The fear of 

"technology" and "IT" that older management has developed is the primary cause of 

the lag in the introduction of HRIS in businesses. They might not be very tech savvy 

and worry about getting passed over. 

But as more and more businesses understand the value of IT and technology, trends are 

shifting in a positive direction. Major HRIS suppliers are focusing on small and 

medium-sized businesses as well as big businesses for their own products. 
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Introduction 

 The unsteady flow and heat transfer through a channel have many applications in the field of 

Mechanical engineering, Chemical Engineering and Aerodynamics etc. The pulsatile flow 

through a channel filled with porous material have practical applications in bio-fluid flow, in the 

dialysis of blood in artificial kidney etc. Magnetic field on the fluid flow i.e. 

Magnetofluiddynamic flow is used as controlling device on the flow. Many scientist have used 

magnetohydrodynaic flow for the pumping of blood through an artery. Sharma and Sharma 

(1997) have discussed unsteady flow and heat transfer between two parallel plates and obtained 

skin-friction and Nusselt number. Sorundalgekar and Lahurikar (2002) have worked out 

generalized MHD Couette flow with variable viscosity. Sharma and Sharma(2003) have worked 

out heat transfer through steady MHD flow between two inclined Walls and discussed 

numerically the effect of magnetic field on the flow and heat transfer in terms of skin friction 

and Nusselt number. Chamkha(2004) has workedout an unsteady MHD convective heat and 

mass transfer past a semi-infinite vertical permeable moving plate with heat absorption. Sharma 

and Sharma (2004) have studied unsteady free convection flow between horizontal parallel 

porous plates in the presence of heat source. Attia(2005) has studied MHD couette flow with 

variable physical properties. Makinde and Mhone (2006) have studied the thermally developing 

hartman flow in a channel of uniform width. 

In the present paper an attempt has been made to study the effect of variable permeability and 

transverse magnetic field on fluid flow and heat transfer when the upper plate of the channel is 

oscillating. 

Formulation of the problem 

A semi infinite long channel of width 𝑎 is filled with saturated medium is considered to study the 

effects of magnetic field under variable permeability on the fluid flow and heat transfer. The 

fluid is viscous incompressible electrically conducting. It is assumed that the fluid has small 

electrical conductivity and the electromagnetic force produced is very small. The 𝑥-axis is taken 

along the channel, and 𝑦-axis in the normal to the channel. The lower plate of the channel is 

static and kept at constant temperature T0, while upper plate of the channel is oscillating with 

velocity U 1 + 𝜀eı𝜔𝑡   and kept at constant temperature T𝑤 . Using Boussinesq approximation the 

equations governing the motion are given by 
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with the boundary conditions 

𝑦 = 𝑧: u = U 1+∈ e𝑖𝜔𝑡  ,  𝑇 = Tw ,

y = 0: u = 0,   𝑇 = T0

 

 

 

 

                                              Physical model of the problem 
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where, 

u →  axial velocity, 

t →  time 
T →  fluid temperature, 

p →  pressure 

g →  gravitational force, 

q →  radiative heat flux 

𝛽 →  coefficient of volume expansion due to temperature 

cp →  specific heat at constant pressure 

k →  thermal conductivity, 

𝜌 →  fluid density 

K →  porous medium permeability coefficient. 

B0 =  𝜇eH0 , the electromagnetic induction, 

𝜇e →  magnetic permeability, 

H0 →  kinematics viscosity. Intchsity of magnetic field 

𝜎e →  conductivity of the fluid, 

v →  kinematics viscosity. 

 

It is assumed that both wall temperature T0 , Tw  are high enough to induce radiative heat 

transfer. Further, it is assumed that the fluid is optically thin with a relatively low density and 

the radiative heat flux is given by 

∂𝑞

∂𝑦
= 4𝛼2 𝑇 − 𝑇0  

where, 𝛼 is the mean radiation absorption coefficient. Further, it is assumed that K, the porous 

medium permeability coefficient is variable, given by 

K = K0 1 + 𝜖eiwt   

with this value the equation becomes 

∂𝑢

∂𝑡
= −

1

𝜌

∂𝑃

∂𝑥
+ 𝑣

∂2𝑢

∂𝑦2
−

𝑣

𝐾0 1+∈ 𝑒𝑖𝑤𝑡  
𝑢 −

𝜎𝑒𝐵0
2

𝜌
𝑢 + 𝑔𝛽 𝑇 − 𝑇0  

To convert governing equation of motion in non-dimensional form introducing following non-

dimensional parameters 
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The dimensionless governing equations of motion and energy are 

Re⁡
∂𝑢

∂𝑡
 1 + 𝜖𝑒𝑖𝑤𝑡  = − 1 + 𝜖𝑒𝑖𝑤𝑡  

∂𝑃

∂𝑥
+  1 + 𝜖𝑒𝑖𝑤𝑡  

∂2𝑢

∂𝑦2

−𝑠2𝑢 − 𝐻2𝑢 1 + 𝜖𝑒𝑖𝑤𝑡  + Gr⁡𝜃 1 + 𝜖𝑒𝑖𝑤𝑡  

 

and 

Pe⁡
∂𝜃

∂t
=

∂2𝜃

∂𝑦2
+ 𝑁2𝜃 

Corresponding boundary conditions are 

y = 1: u = 1 + 𝜖ei𝜔t , 𝜃 = 1
y = 0: u = 0, 𝜃 = 0

 

For the sake of brevity the bars are dropped immediately. Here 

U → mean flow velocity 

Gr → Grashoff Number 

H → Hartmann Number 

N → radiation parameter 

Pe → Peclet Number 

Re → Reynolds Number, 

Da → Darcy Number 

s =  
1

Da
 → porous medium shape factor parameter 

Method of Solution 
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The governing equation of motion is nonlinear coupled partial differential equation. For its 

solution, let us consider 

−
∂P

∂x
= 𝜆 1+∈ ei𝑡  

𝑢(𝑦, 𝑡) = 𝑢0(𝑦) + 𝜖𝑢1(𝑦)𝑒𝑖𝑤𝑡  

and 

𝜃(y, t) = 𝜃0(y)+∈ 𝜃1(y)eiwt  

where 

𝜆 →  constant, w →  frequency of the oscillations.  

On substituting the above expressions in the equations, we get 

 Re⁡ 𝜖𝑢1(𝑦)𝑒𝑖𝑤𝑡 𝑖𝑤  1 + 𝜖𝑒𝑖𝑤𝑡  =  1 + 𝜖𝑒𝑖𝑤𝑡   1 + 𝜖𝑒𝑖𝑤𝑡  𝜆 

+ 1 + 𝜖𝑒𝑖𝑤𝑡   
𝑑2𝑢0

𝑑𝑦2
+ 𝜖

𝑑2𝑢1

𝑑𝑦2
𝑒𝑖𝑤𝑡  

−𝑠2 𝑢0 + 𝜖𝑢1𝑒
𝑖𝑤𝑡  

−H2 u0 + 𝜖u1eiwt   1 + 𝜖eiwt  

+Gr⁡ 𝜃0 + 𝜖𝜃1eit  1 + 𝜖eiwt  

 

and 

Pe⁡[∈ 𝜃1𝑖𝑤𝑒i𝑤𝑡 ] =
d2𝜃0

dy2
+∈ eiwt

d2𝜃1

dy2
+ N2 𝜃0+∈ 𝜃1eiwt   

On comparing the coefficients of like powers of 𝜖, we have 

zero-order equations 

d2u0

dy2
−  s2 + H2 u0 = −𝜆 − Gr𝜃0

d2𝜃0

dy2
+ N2𝜃0 = 0

 

First-order equations 
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𝑑2𝑢1

𝑑𝑦2
−  𝑠2 + 𝐻2 − Rei⁡𝜔 𝑢1 = −2𝜆 −

𝑑2𝑢0

𝑑𝑦2
+ 𝐻2𝑢0 − Gr⁡𝜃0 − Gr⁡𝜃1

𝑑2𝜃1

𝑑𝑦2
+  𝑁2 − 𝑃𝑒𝑖𝜔 𝜃1 = 0

 

 Second-order equations 

𝑑2𝑢1

𝑑𝑦2
−  𝐻2 + Re⁡𝑖𝜔 𝑢1 = −𝜆 − Gr⁡𝜃1 

with the corresponding boundary conditions 

y = 0: u0 = 0, u1 = 0, 𝜃0 = 0, 𝜃1 = 0
y = 1: u0 = 1, u1 = 1, 𝜃0 = 1, 𝜃1 = 0

 

The solution of the equation is 

𝜃0(y) = c1cos⁡Ny + c2sin⁡Ny 

On applying boundary condition, 𝜃0(0) = 0 and 𝜃0(1) = 1, we get 

𝑐1 = 0 and 𝑐2 =
1

sin⁡N
 

Thus, under the prescribed boundary conditions the solution of 𝜃0(y) is given by 

𝜃0(𝑦) =
1

sin⁡𝑁
sin⁡Ny 

Now consider the equation  

𝑑2𝜃1

𝑑𝑦2
+  𝑁2 − Pe⁡𝑖𝜔 𝜃1 = 0 

or 

𝑑2𝜃1

𝑑𝑦2
+ A1

2𝜃1 = 0 

where 

𝐴1 =  𝑁2 − Pei⁡𝜔 

The solution of the equation  is given by 

𝜃1(𝑦) = 𝑐3cos⁡𝐴1𝑦 + 𝑐4sin⁡𝐴1𝑦 
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On applying boundary conditions 𝜃1(0) = 0 and 𝜃1(1) = 0, we get 

𝑐3 = 0 and 𝑐4 = 0 

Thus, under the prescribed boundary conditions the solution 

𝜃1(y) = 0 

Now, we solve equation 

𝑑2𝑢0

𝑑𝑦2
−  𝑠2 + 𝐻2 𝑢0 = −𝜆 − Gr⁡𝜃0 

with the help of the equation , the above equation can be rewritten as 

𝑑2𝑢0

𝑑𝑦2
−  𝑠2 + 𝐻2 𝑢0 = −𝜆 −

sin⁡𝑁𝑦

sin⁡𝑁
𝐺𝑟 

or 

𝑑2𝑢0

𝑑𝑦2
− 𝐴2

2𝑢0 = −𝜆 −
sin⁡𝑁𝑦

sin⁡𝑁
, where  

A2 =  s2 + H2 

The complementary function is given by 

C ⋅ F = c5cosh⁡A2y + c6sinh⁡A2y 

and Particular Integral is 

𝑃. 𝐼 =
1

𝑚2 − 𝐴2
2  −𝜆 −

sin⁡𝑁𝑦

sin⁡𝑁
Gr 

=
1

m2 − A2
2 (−𝜆) +

1

m2 − A2
2  −

sin⁡𝑁𝑦

sin⁡N
Gr 

=
1

A2
2 𝜆 +

1

N2 + A2
2

sin⁡𝑁𝑦

sin⁡𝑁
Gr

 

Thus the complete solution is 

u0(y) = C ⋅ F + P ⋅ I

= 𝑐5cosh⁡A2y + c6sinh⁡A2y +
1

A2
2 𝜆 +

1

N2 + A2
2

sin⁡𝑁𝑦

sin⁡𝑁
𝐺𝑟

 

on applying the boundary conditions, u0(0) = 0, u0(1) = 1 
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𝑐5 =
−𝜆

A2
2 , c6 =

1

sinh⁡A2
 1 +

𝜆

A2
2 cosh⁡A2 −

𝜆

A2
2 −

Gr

N2 + A2
2   

Then under the prescribed boundary conditions the mean flow velocity profile is given by 

u0(y) =
𝜆

A2
2 cosh⁡A2y +

1

sinh⁡A2
 1 +

𝜆

A2
2
 cosh⁡A2 − 1 −

Gr

N2 + A2
2  sinh⁡A2y

+
1

A2
2 𝜆 +

1

N2 + A2
2

sin⁡Ny

sin⁡N
Gr

= −A3cosh⁡A2y +  A5 + A6 + A7 sinh⁡A2y + A3 + A4sin⁡Ny

 

where 

A3 =
𝜆

A2
2

A4 =
Gr

 N2 + A2
2 sin⁡N

A5 =
1

sinh⁡A2

A6 =
A3

sinh⁡A2

 cos⁡ℎA2 − 1 

A7 = −
A4sin⁡𝑁

sinh⁡A2

 

Now consider the equation  

𝑑2𝑢1

𝑑𝑦2
−  𝐻2 + Re⁡𝑖𝜔 𝑢1 = −𝜆 − Gr⁡𝜃1 

or  
d2u1

dy 2 − A8
2 u1 = −𝜆 − Gr⁡𝜃1 

where 

A8 =  H2 + Re⁡i𝜔 

with the help of equation , this can be written as 

d2u1

dy
− A8

2 u1 = −𝜆 

Its solution is given by 
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u1(y) = C ⋅ F + P. I

= c7cosh⁡A8y + c8sinh⁡A8y +
1

A8
2 𝜆

 

In view of the boundary condition, u1(0) = 0, u1(0) = 1 

we get 

c7 = −
1

A8
2 𝜆

c8 =
1

sinh⁡A8
 1 +

𝜆

A8
2
 cosh⁡A8 − 1  

 

Then under the prescribed boundary conditions the expression of transient velocity profile is 

given by 

𝑢1(𝑦) = −
1

𝐴8
2 𝜆cosh⁡𝐴8𝑦 +

1

sinh⁡𝐴8
 1 +

𝜆

𝐴8
2
 cosh⁡𝐴8 − 1  sinh⁡𝐴8𝑦 

+
1

A8
2 𝜆

= −A9cosh⁡A8y +  A10 + A11 sinh⁡A8y + A9

 

where A9 =
𝜆

A8
2 

A10 =
1

sinh⁡A8
 

A11 = A9. A10 cosh⁡A8 − 1  

Hence, the expression of velocity profile and temperature distribution are derived and given by 

𝑢(𝑦, 𝑡) =  𝑢0(𝑦)+∈ 𝑢1(𝑦)𝑒𝑖𝑤𝑡  

= −𝐴3cosh⁡𝐴2𝑦 +  𝐴5 + 𝐴6 + 𝐴7 sinh⁡𝐴2𝑦

+A3 + 𝐴4sin⁡𝑁𝑦+∈  −𝐴9cosh⁡𝐴8y +  A10 + 𝐴11 sinh⁡𝐴8𝑦 + 𝐴9 𝑒
𝑖𝑤𝑡

 

and 

𝜃(𝑦, 𝑡) = 𝜃0(𝑦) +∈ 𝜃1(𝑦)𝑒iwt 

= 𝜃0(𝑦)

=
1

sin⁡N
sin⁡Ny

 

 



International Journal in IT & Engineering (IJITE) 
Volume 11 Issue 1, January  2023 ISSN: 2321-1776 Impact Factor: 7.256 
Journal Homepage: http://ijmr.net.in, Email: irjmss@gmail.com                            
Double-Blind Peer Reviewed Refereed Open Access International Journal  

19 International Journal in IT and Engineering 
http://ijmr.net.in, Email: irjmss@gmail.com 

 

References: 

1. Attia, H. A. (2005) "MHD couette flow with variable physical properties" AMSE 

Modelling B. Vol. 74 n° 2, 25. 

2. Chamkha Ali. J., Umavathi J.C., Abdul Mateen (2004), Oscillatory flow and heat transfer 

in two immiscible fluids, International J. of fluid Mechanics Research, Vol. 316. 

3. Makinde O.D., Osalusi E. (2006), MHD steady flow in a channel with slip at the 

permeable boundaries. Rom. J. of Phys, 51(3-4), 319-328. 

4. Makinde, O. D.; Mhone, P. Y. (2006) "Thermally developing hartman flow in a channel 

of uniform width". AMSE, Modelling B, Vol. 75 n° 649. 

5. Mankinde O.D. and Mhone P.Y. (2005) Heat Transfer to MHD Oscillatory Flow in a 

Channel filled with Porous Medium. Rom. Journ., Phys., Vol. 50 Nos. 9-10, P. 931-938. 

6. Massoudi M.M.; Phuoc T.X.T.X.(2000) The effect of slip boundary condition on the flow 

of granular materials: a continuum approach.International Journal of Non-Linear 

Mechanics, Volume 35, Number 4, July 2000. pp. 745-761(17). 

7. Murdoch A. I., Soliman A. (1999), On the Slip-Boundary Condition for Liquid Flow over 

Planar Porous Boundaries. Proceedings: Mathematical, Physical and Engineering 

Sciences, Vol. 455, No. 1984 (Apr. 8, 1999), pp. 1315-1340. 

8. Rao I. J. and Rajagopal K. R. (1999) Acta Mechanica Volume 135, Numbers 3-

4/September, 1999, 113-126. 33. Raptis A., Kofousias N. (1981), Heat transfer in flow 

through a porous medium bounded by an infinite vertical plate under the action of a 

magnetic field. Inter Science, Int. J. of Energy Research. Vol. 6, no. 3, 241-245. 

9. Sharma Anil, Sharma M.K. (2004) Unsteady Free Convection Flow between Horizontal 

Parallel Porous Plates in the Presence of Heat Source- Applied Sciences Periodical, Vol. 

VI (3), 145-154. 

10. Sharma P.R. and N. Kumar (1997), Unsteady flow and heat transfer through a viscous in 

compressible fluid over a porous surface moving in oscillating free stream, Bull. Purel. 

APpl. Sciences, India, 16E, 147-154. 

11. Sharma P.R., Gaur Manish and Gaur Y.N. (2003), steady magnetohydrodynamics flow 

past a vertical porous, hot plate with periodic temperature, AMSE periodicals modeling, 

measurement and control, 'B'.. AMSE, J., France 72, 37-49. 

12. Sorundalgekar V.M.; Lahurikar R.M. (2002) "Generalized MHD Covette flow with 

variable visosity" AMSE, Modelling B, Vol. 71 n° 261. 

 

 

 

 



International Journal of Engineering, Science & Mathematics 
 Vol. 12 Issue 01, January 2023,  

ISSN: 2320-0294 Impact Factor: 6.765 

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com          
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & 

Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell‟s Directories of Publishing Opportunities, U.S.A 

  

88 International journal of Engineering, Science and Mathematics 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

Some basics of  fluid Dynamics for young mind 
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Abstract:  Fluid mechanics dealt with the behaviour of fluids under the action of various forces.  The fluid 

mechanics provide the knowledge for the analysis and design of a system in which fluid is a working 

medium.  Such systems are used in aerodynamics, automobiles, hydraulic machines, heomodynamics etc. So, 

In this paper some fundamental terms are explained to understand the concept of fluid dynamics.  

Introduction: First we define the fluid, then types of fluid and fluid properties are given.   

 Fluid: It is defined as a substance which must continue to change shape as long as there is a shear stress 

however small present.  

 Fluid as a continuum: All fluids are made up of molecules which are separated from each other by spaces.  

At the microscopic level, the properties of fluids cannot be defined in these spaces due to non-existence of 

mass.  To overcome these difficulties, a fluid is regarded as a continuum i.e. a hypothetical continuous 

substance.  The study model on continuum hypothesis breaks down whenever the mean free path of the 

molecules approaches the smallest characteristic dimension of the problem under consideration. 

 Fluid Properties: Manifestations which are primarily characteristic of a particular fluid and not the manner 

of the flow are called fluid properties. Viscosity and surface tension are examples of fluid properties, whereas 

pressure and density of gases are primarily flow-dependent and hence are not considered fluid properties.  

Types of Fluids: 

(i) Ideal Fluid: An ideal fluid is one that is incompressible and has no viscosity i.e. 

 

 Ideal Fluid Flow : 


















0.or0
dt

d
FlowibleIncompress

0FluidInviscid

  

        

 It is termed as inviscid fluid.  No real fluid is inviscid. In flat-plate, the flow at a sufficiently large 

distance from the plate, fluid will behave as a non-viscous flow system.  The reason for this behaviour is that 

the velocity gradient normal to the flow direction is very small and hence the viscous-shear forces are small.  

Viscous Fluid : Fluid in which friction (viscosity) has significant effect on the solution. The inclusion of the 

frictional forces in the fluid layers was lying on following observation.  

When a sphere moves with uniform velocity in an ideal fluid at rest at infinity or fluid past through a sphere 

at rest, there was no drag observed on the sphere. This result was not simply a consequence of the 

symmetrical shape of the sphere, but a body of the arbitrary shape at rest in a uniform stream or moving 

uniformly through a fluid at rest experiences no force. The inability of an ideal fluid to produce a force in 

such circumstances is known as D‟Alembert‟s Paradox. But in real situations this is not possible. Therefore, 
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ideal fluid theory does not explain adequately drag on the rigid body in the fluid. In this connection to explain 

the drag, the concept of viscous fluid theory was introduced by Prandtl (1904).  

If fluid is located between two parallel plates, the ratio of the shear force F to the contact area between the 

liquid and the plate give rise to the shear stress. 

ratio of the relative velocity of the top and bottom plate with the distance between the plate is called shear 

rate.  

 

 

 

 

 

 

 

 

 

 

 

The viscosity of the fluid is defined as the ratio of the shear stress and shear rate. Thus the slope of the 

relation between shear-stress and shear-rate gives the viscosity (η). If the plot between shear-stress and shear-

rate is a straight line, the fluid is Newtonian, otherwise, it is non-Newtonian. 

 Incompressible Fluid: If density of the fluid under static condition undergo very little change despite the 

existence of large pressures.  These fluids are invariably in the liquid state for such behaviour.  For 

incompressible fluid it is assumed that during computation of such type of fluid, density is constant.  

Compressible Fluid: A fluid is called compressible, if the pressure variation in the flow field are large 

enough to effect substantial change in the density of fluid.  

Newtonian Fluid :- A fluid which obey Newtonian‟s law of viscosity i.e. A fluid for which shear force per 

unit area is proportional to the negative of the local velocity gradient.       

  yx = 
dy

dvx
                      

where   

yx  shear stress exerted in the x-direction  

    viscosity 

  vx  velocity of the fluid along x-axis. 

(vi) Non-Newtonian Fluid: Fluids, those doesn‟t obey Newton‟s law of viscosity are known as non-

Newtonian fluid. 

The power law is one way to describe the behaviour of Non-Newtonian fluids  

   = k

n

dy

dv








              

for n < 1, fluid is called „pseudoplastic‟ and for n > 1, the fluid is called „dilatant‟. 

Newtonian fluid 

Non-Newtonian fluid 

Shear rate 

Shear stress 
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Abstract- 

Silicon Cobalt mixed oxide sample, with different compositions from 0.0 to 2.0 at 

20
0
C, 40

0
C and 60

0
C cobalt wt% were synthesized using a modified Wet-Chemical and Sol-

Gel method.Proposed composite materials which are based on transition metal nano particles 

expressed in surface area to volume matrix gives different properties as optical, adsorptive, 

magnetic and catalytic.This sample also dispersed in proposed gas sensor on catalyses for 

different reactions. The synthesis method in dispersion of metal oxide articles and generally 

on chemical properties of such systems. The wet chemical and sol-gel procedure for the 

advantage of synthesis condition which allow the surface chemical properties. In this work, 

we obtained the sample prepared by a modified sol-gel and wet chemical properties and their 

structure. 

Keywords: Cobalt, Nickel nanoand mixed ferrites, magnetic properties, solvent 

Introduction-  

 Silicon Cobalt mixed oxide sample prepared with different compositions of 0.0 to 2.0 

at 20
0
C, 40

0
C and 60

0
C cobalt wt% were synthesized using a modified Wet-Chemical and 

Sol-Gel method. The materials that characterised in order to correlate with structural and 

chemical properties to synthesize. TG/DTA measurements and X-ray diffraction XRD were 

used to follow the thermal evolution and the crystallization behaviour of the samples. The 

textural and red-ox properties were evaluated by N2 adsorption, desorption isotherms and 

TPR measurements. Lewis’s acidity and redox properties of cationic sites were studied by 

FTIR spectra of the exposed sample to NO. It was found that the nature of Cobalt oxide 

species and their interaction with silica matrix depends on the Cobalt content. No Cobalt 
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oxides were observed in 20
0
C sample while Co3O4 was present as a segregated phase in the 

samples at higher Cobalt loading. TPR measurements strength of observations takes place 

unless 20
0
C sample 40

0
C and 60

0
C shows to TRP peaks in the range from Room 

Temperature to 300
0
C.The attribution of two-step reduction in Co3O4 phase followed by a 

single at about 250
0
C that is the probably due to the reduction of Co species are more 

strongly bonded to silica. N2 adsorption and desorption measurements indicate that the Co 

content affects the micropore and mesopore volumes. FTIR spectra recorded after NO 

adsorption at different temperature which show two-week acid Lewis sites due to Co2 

surface. Yet, the presence of NO weekly adsorb over Co3 cannot be excluded. 

Experimental Setup- Cobalt oxide prepared by sol-gel and wet chemical method using 

cobalt nitrate hexa hydrate Co(NO3)2.6H2O and tetraethoxysilane TEOS as starting materials. 

Tetraethoxysilane (TEOS) sample hydrolysed for 2 hours at 100
0
C using nitric acid without 

alcoholic solvent. The ratio of all solvents such TEOS:H2O:HNO3 are in 2:8:0.02 and this 

solution cooled at room temperature with a definite quantity of Co(NO3)H2O which added 

slowly on magnetic stirrer. From this method three samples with 20
0
C, 40

0
C and 60

0
C cobalt 

wt% obtained. After 24 hours a transparent and pink gel were obtained in each composition. 

This obtained gel sample kept in room temperature for 72 hours. The obtained gels dried at 

120
0
C in electric oven for 24 hours then obtained sample slowly heated upto 300

0
C. 

Thermogravimetric/differential TG/DTA carried out by using simultaneously thermos 

analyser STA at 210
0
C in Al2O3 using reference materials. The obtained sample as dried gel 

found in the nature of Amorphous. The crystallizing phase obtained by XRD determination 

by diffractometer using monochromaticradiations at 0.75 and 2θ at 200
0
C N2 adsorptions 

desorption obtained.The isotherms elaborated by α-plot and BET method using N2 as silica 

reference. Cobalt oxides catalysts characterized using temperature programmed reduction 

(TPR) using 4% H2/Ar as reducing gas. During this process the consumption of H2O was 

measured by TCD at room temperature to 300
0
C. The prepared catalyst sample of weight 

200mg and temperature range 20
0
C /min from FTIR spectra. 

Result and Discussion-  

The prepared sample characterized by XRD and FTIR methods. The prepared sample gel 

hydrolysis slowly aqueous acid environment according to modified Sol-Gel and Wet 

Chemical method. According to the process of prepared wet gel sample was formed by 

Siloxane network with cobalt spices trapped. This process takes place until pinkish colour of 

all wet gels by all studied compositions exhibits for 24 hours. Thus, the prepared sample 

selected on the basis of the result of thermal analysis. 
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XRDStudies-In this result the TG curves shows 36wt% for 20
0
C, 39wt% for 40

0
C and 

48wt% for 60
0
C. The wt% loss in each case obtained at room temperature to 200

0
C. In this 

range the evaporation of solvents, subsequent and residual organic molecules are overlapped 

the decomposition of Co(NO3)2.H2O upto 230.The XRD pattern for this given range of 15, 

25 and 35
0
C samples which heated upto 300

0
C shows in figure. As 20

0
C was keeps as 

amorphous nature. The crystallization of mixed sample of cobalt oxides Co3O4 annealing at 

300
0
C. For the formation of Co2SiO4 crystallites in all three samples. These results shows that 

the prepared gel composition and calcination plays an important role to find out the nature of 

cobalt and interacts with silica matrix. 

 

Figure-XRD pattern of prepared gel sample from room temperature to 300
0
C as Co2SiO4 

FTIRStudies-The catalysts of prepared sample characterized from room temperatue to 

300
0
C as the maximum temperature at which it is found that the catalysts reduced at 300

0
C as 

the maximum temperature. The interaction of NO with Co3O4 is very complex and gives 

different species at different temperature. Below 300
0
C the transformation characteristic of 

prepared sample molecularly adsorbed NO bands found in the range of 1700 to 1400cm
-1

. 
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Figure 2-FTIR spectra of adsorbed NO and NO2 as 20
0
C at Room Temperature to 300

0
C as 

max temperature 

Diatomic molecule shows stronger in Infra-Red spectra at single band of 1620cm
-1

. 

The weaker band is shifted of the NO stretching band of adsorbed nitrogen monoxide 

characteristics. It is found that a band probably coupled observed above 1700 cm
-1. 

On 

increasing the temperature coupled band disappear. In the particular region below 1700cm
-1

 

the complex absorption in the range 1700to 1400 cm
-1

 is due at different forms of nitrate also 

NO2cannot be excluded. The prepared sample produced NO oxidation. The adsorption of NO 

at different temperature gives rise to very uniform and similar spectra. The overall difference 

causes the reduced transparency of the prepared sample and resolution of spectra. However, 

all the band at different ranges observed over 20
0
C are detectable. So, the small change in 

similar intensities of same band can be detected. 

Conclusion- 

 In conclusion, the x-ray diffraction patterns of all the samples confirm that single 

phase cubic spinal structure. By Sol-Gel method the cobalt ferrites displays much better result 

of degree of crystallinity than the Co-NO ferrites shows that these ferrites are slightly 

amorphous in nature. The prepared sample obtained by ball milling of Co-NO in HNO3 

ferrite samples experience smaller intensities and higher line broadening due to surface 

disorder introduced during Ball Milling and Sol-Gel method. The average particle size of 

prepared sample was discussed in XRD patterns and observed the range of the size of 

prepared sample from 20-84nm. This samples were resulting in lightly magnetisation and 

coercivity as the temperature varies from 100 to 300
0
C. It was also observed that the Particle 

size and inversion parameters attributed at lower temperature. The FTIR spectra of prepared 
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sample found deduced such as resonance field and line width are in accordance with the 

particle size and magnetisation data of different systems. Further the measurements are 

underway to complement the particle size as well as superparamagnetic nature which could 

help us to understand the system easily. 
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MHD FLOW OF VISCOUS FLUID THROUGH A CIRCULAR TUBE FILLED WITH 

A MEDIUM OF VARYING PERMEABILITY 
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Abstract : -  

The flow of a viscous incompressible electrically conducting fluid in a circular tube filled 

with a medium of variable permeability has been considered.  The permeability of the porous 

medium is exponentially decreasing in the radial direction. A transverse static magnetic field 

is applied and problem has been modeled with Brinkman Model. The modeled problem has 

been attempted to solved by Adomian Decomposition method.  The effect of various 

parameters on wall shear stress, volume rate of flow and resistivity to flow has been 

computed and presented through the graphs.  

Keywords: Magneto hydrodynamics,  porous medium, Adomian Decomposition.  

Introduction :- Song and Wang (2013) dealt that in this examination, we present a latest 

advanced Adomian decomposition procedure, that establishes a confluence- restraint 

parameter into the Adomian decomposition procedure and introduces a latest insistent 

method. It shows that the proposed procedure is authentic, valid, simple to execute from a 

mathematical stance. It can be engaged to acquire profitably systematic indefinite solution of 

fractional differential equation. Prasad and Kumar (2011) considered that through a porous 

medium, an analytical solution of the flow of a hydromagnetic fluid between permeable beds 

is acquired and analyzed. It is observed that the fluid is under an exponential decaying 

pressure gradient and the stable magnetic field in a direction normal to the flow saturated 

porous medium . 

Eldesoky (2012) analized that unsteady pulsatile flow of blood through porous medium in an 

artery under the impact of periodic body acceleration and slip condition. With the Laplace 

transform, mathematical solution of the equation of motion is acquired. The mathematical 

definite expressions of axial velocity, wall shear stress and fluid acceleration are given. 
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Herzallah and Gepreel (2012) dealt that in this study we operate the adomian decomposition 

procedure, by establishing the fractional derivatives in the sight of Laputo, to build the 

indefinite solutions for the cubic non linear fractional Schordinger equation with time and 

space fractional derivatives. Tanveer (2016) considering blood as a couple stress, fluid, the 

mathematical model for steady flow of blood through a porous medium in a rigid circular 

tube under the influence of periodic body acceleration and magnetic field is studied. An exact 

solution in the Bessel's Fourier series form by the finite Hankel transform techniques, the 

physiological parameters that affect human body such as axial velocity shear stress and the 

flow rate have been computed analytically Velocity of blood decreases with increase in 

magnetic field, whereas increases with increase in permeability of the porous media and body 

acceleration. So graphically effects of shear stress and other parameters are shown. 

Formulation of the problem: Let us consider a steady, viscous, axially symmetric, 

incompressible fluid in a circular tube of radius R.  A static transverse magnetic field of 

uniform strength has been applied.  Considering cylindrical polar co-ordinates(r, θ, z), where 

z-axis coincide with the axis of tube, then Brinkman momentum equation and boundary 

conditions are:       

02
0

1

2

2
''

''















 uBJu

Kdr

du

r
H

dr

ud

eff



                 …(1) 

   r=R    :       u
’
=0           (no slip condition)                         …(2) 

   r=0    :     0
'






r

u
       (symmetry condition)                     …(3) 

 where       u
’
, µ and σ are the axial velocity, viscosity  and magnetic conductivity of the fluid, 

K the permeability of the porous medium, B0 the electromagnetic induction, 
z

p
J




  the 

constant pressure gradient, µeff the effective viscosity.  

Introducing following non dimensional parameters 
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        … (4)                                                      
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Case-I: Constant permeability (K=constant) 

  The equation of motion in dimensionless form is defined by  

  
M

u
M

Hs

dr

du

rdr

ud 1221

2

2














 
                                                     … (5) 

The corresponding boundary conditions are 

 r=1  :     u
’
=0                                                                              

 …(6) 

 r=0   :   0
'






r

u
                                                                         

 …(7) 

Method of solution : 

Employing Adomian Decomposition Method, the equation (5) reduced to  

n
u

M

Hs

dr

n
du

rM
u

n
L













 


2211
                                       …(8) 

    
r r

dr
n

L

00

2(.)1
                                                 …(9) 

Applying 
1

n
L  to both sides of the equation (8) and using the boundary condition (7), we obtain  

 
n

u
n

L
M

Hs

dr

n
du

rn
L

r

M
Aru 1

2211

!2

21
)( 













 















                  …(10)                                          

where A=u(0) is to be determined from the boundary condition (6). As usual in Adomian  Decomposition Method ,the 

solution of the equation (10) is approximated as an infinite series 

                  

 






0

)(

i
i

uru                                                                    … (11) 

thus, we can write equation(10) as 

10 


n
uuu  

 where  

 

!2

21

0

r

M
Au               …(12) 
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where 












 


M

Hs
N

22
2

 

Case-II : Variable permeability defined by  

 )exp(0 arKK          …(15) 

The equation of motion (1) reduces into  

0
0)exp(

0

1

2

2


















 uBJu

arKdr

du
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ud

eff



                                 …(16) 

Invoking following dimensionless parameters 

Da
R

K


2

0
 ,  aR  , 

21

1

MDa
A   ,  

M

H
A

2

2   , 
2

21 NAA      …(17) 

alongwith the  dimensionless parameters defined in (4), the equation (16) reduces to 

0*
2

1*)exp(
1*

*

*

1

2*

*2
 uA

M
urA

dr

du

rdr

ud
                                      …(18) 

for the sake of brevity , asterisks are dropped immediately 

0
2

1
)exp(
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1

2

2
 uA

M
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dr

du

rdr

ud
                                            …(19) 

Using Adomian Decomposition Method the solution of  the equation (19) is obtained and given by  

 .
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Wall Shear Stess :  The dimensionless wall shear stress is defined by  
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Volume rate of flow: The dimensionless volume rate of flow Q is defined by 

 

1

0

**** 2 drurQ          …(25) 

Resistivity of flow: The Resistivity  of the flow is given by 
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The dimensionless form is defined by 
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Variation of Resistivity with M at s=2.0,H=1.0
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Hence  there is a significant effect of non dimensional parameters on hemodynamic 

parameters. 
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Introduction 

In dealing with fluid flow over solid surfaces it is well accepted that the relative velocity of the fluid and the 

surface is zero, i.e. no-slip condition is satisfied. But, at the microscopic level when the surface is moving, it 

is assumed that there is a possibility of fluid slip at a solid boundary. The possibility of this fact was 

incorporated by the Navier in the general boundary condition. In the general boundary condition proposed by 

Navier it was assumed that velocity, 𝑣𝑥  at the solid surface is proportional to the shear stress at the surface. 

𝑣𝑥 = 𝛾 d𝑣𝑥/𝑑𝑦 , where 𝛾 is the slip strength. The fluid slippage phenomenon at he solid boundries appear in 

many applications in microchannels and in thin film formation of light oil attached to the moving plates. 

Murdoch and Soliman (1999) have studied the effects of Slip-Boundary Condition for Liquid Flow over 

Planar Porous Boundaries. Rao and Rajagopal (1999) have investigated the consequences of slip at the wall 

on the flow of a linearly viscous fluid in a channel. The flow of a linearly viscous fluid when the slip depends 

on both the shear stress and the normal stress has been considered. In this studies it was comes out that in 

regions where the slip velocity depends strongly on the normal stress, the flow field in a channel is not fully 

developed and rectilinear flow is not possible. Massoudi and Phuoc (2000) have discussed the effect of slip 

boundary condition on the flow of granular materials with continuum approach. Spille, et al., (2001) has 

Investigated the linear stability of plane Poiseuille flow in 2D under slip boundary conditions. They found 

that, the critical Reynolds number depends smoothly on s but increases quite rapidly. Sami A. AlSanea 

(2003), convection regimes and heat transfer characteristics along a continuously moving heated vertical 

plate. Makinde and Mhone(2005) have investigated the combined effect of transverse magnetic field and 

radiative heat transfer to unsteady flow of through a channel filled with saturated porous medium. Makinde 

O.D., Osalusi E. (2006), MHD steady flow in a channel with slip at the permeable boundaries.  

The present chapter, is following the paper of Mankinde to investigated the combined effect of transverse 

magnetic and variable permeability of the medium on unsteady flow of through a channel 

Formulation of the problem 

Let us consider the electrically conducting fluid in a channel filled with saturated porous medium. Fluid 

considered is an incompressible and viscous. A uniform magnetic field of strength B0 is applied to the 

transverse direction. The upper plate is moving with mean velocity U. and heated at constant temperature. 

Radiation effect is also taken into account. 

Then the dimensionless governing equations together with the suitable boundary conditions are given by 

PAPER 89



 ISSN: 2320-0294Impact Factor: 6.765  

 

48 International journal of  Engineerin, Science and Mathematicsg 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

Re⁡
∂u

∂t
 1 + 𝜖ei𝜔t = − 1 + 𝜖ei𝜔t 

∂P

∂x
+  1 + 𝜖ei𝜔t 

∂2𝑢

∂𝑦2

−s2𝑢 − H2𝑢 1 + 𝜖ei𝜔t + Gr⁡𝜃 1 + 𝜖ei𝜔t 

 

and 

Pe

∂𝜃

∂t
=

∂2𝜃

∂y2
+ 𝑁2𝜃 

with the boundary conditions 

𝑦 = 1:  𝑢 = 1+∈ ei𝜔𝑡 ,  𝜃 = 1

𝑦 = 0:  𝑢 − 𝛾
∂𝑢

∂𝑦
= 0,  𝜃 = 0

 

where 𝛾 is the slip strength or slip coefficient. 

Method of Solution 

The governing equation of motion is nonlinear coupled partial differential equation. 

Let 

−
∂𝑃

∂𝑥
= 𝜆 1 + 𝜖𝑒𝑖𝜔𝑡  

𝑢(𝑦, 𝑡) = 𝑢0(𝑦)+∈ 𝑢1(𝑦)𝑒𝑖𝜔𝑡
 

and 

𝜃(y, t) = 𝜃0(y) + 𝜖 𝜃1(y)ei𝜔t   

where, 𝜆 is a constant, 𝜔 is frequency of the oscillation. Then 

 zero-order equations 

𝑑2𝑢0

𝑑𝑦2
−  𝑠2 + 𝐻2 𝑢0 = −𝜆 − Gr⁡𝜃0

𝑑2𝜃0

𝑑𝑦2
+ 𝑁2𝜃0 = 0

 

First-order equations 

𝑑2𝑢1

𝑑𝑦2
−  𝑠2 + 𝐻2 − Re⁡𝑖𝜔 𝑢1 = −2𝜆 −

𝑑2𝑢0

𝑑𝑦2
+ 𝐻2𝑢0 − 𝐺𝑟𝜃0 − 𝐺𝑟𝜃1 

𝑑2𝜃1

𝑑𝑦2
+  𝑁2 − Pe⁡𝑖𝜔 𝜃1 = 0 
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Second-order equations 

𝑑2𝑢1

𝑑𝑦2
−  𝐻2 + Re⁡𝑖𝜔 𝑢1 = −𝜆 − Gr⁡𝜃1 

 

The corresponding boundary conditions are : 

𝑦 = 0:  𝑢0 − 𝛾
𝑑𝑢0

𝑑𝑦
= 0 = 𝑢1 − 𝛾

𝑑𝑢1

𝑑𝑦
,  𝜃0 = 0 = 𝜃1

𝑦 = 1:  𝑢0 = 1,  𝑢1 = 1,  𝜃0 = 1,  𝜃1 = 0

 

The solution of is 𝜃0(𝑦) is 

𝜃0(𝑦) =
1

sin⁡𝑁
sin⁡𝑁𝑦 

Similarly, 

𝜃1(y) = 0 

Now, we solve equation  

𝑑2𝑢0

𝑑𝑦2
−  𝑠2 + 𝐻2 𝑢0 = −𝜆 − Gr⁡𝜃0 

Which can be written as   

𝑑2𝑢0

𝑑𝑦2
−  𝑠2 + 𝐻2 𝑢0 = −𝜆 −

sin⁡𝑁𝑦

sin⁡𝑁
𝐺𝑟 

or 

𝑑2𝑢0

𝑑𝑦2
− 𝐵2

2𝑢0 = −𝜆 −
sin⁡𝑁𝑦

sin⁡𝑁
𝐺𝑟 

where 

B2 =  s2 + H2 

The complementary function is given by 

 C. 𝐹 = 𝑐5cosh⁡B2y + c6sinh⁡B2y 

and particular integral is 
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 P.I =
1

m2 − B2
2  −𝜆 −

sin⁡𝑁𝑦

sin⁡N
Gr 

=
1

m2 − B2
2 (−𝜆) +

1

m2 − B2
2  

−sin⁡Ny

sin⁡N
Gr 

=
1

B2
2 𝜆 +

1

N2 + B2
2

sin⁡Ny

sin⁡N
Gr

 

The solution for  u0(y) is given by 

u0(y) = C. F + P. I

= c5cos⁡ℎB2y + c6sinh⁡B2y +
1

B2
2 𝜆 +

1

N2 + B2
2

sin⁡Ny

sin⁡N
Gr

 

To invoke prescribed boundary conditions: 

𝑦 = 0:  𝑢0 − 𝛾
𝑑0

𝑑𝑦
= 0

𝑦 = 1:                𝑢0 = 1

 

we first find u0 − 𝛾
du 0

dy
 

From the equation  

du0

dy
= c5sinh⁡B2y + c6B2sinh⁡B2y +

1

N2 + B2
2

cos⁡𝑁𝑦

sin⁡N
GrN 

∴ u0 − 𝛾
du0

dy
= c5 cosh⁡B2y − 𝛾B2sinh⁡B2y  

+c6 sinh⁡B2𝑦 − 𝛾B2cosh⁡B2y 

+
1

B2
2 𝜆 +

1

N2 + B2
2

Gr

sin⁡N
(sin⁡Ny − 𝛾Ncos⁡Ny)

 

Putting in the equation , we have 

𝑐5 =
𝛾B2

𝛾B2cosh⁡B2 + sinh⁡B2
[+ 

1

B2
2 𝜆 −

𝛾NGr

N2 + B2
2 ⋅

1

sin⁡N
 cosh⁡B2

 −
1

B2
2 𝜆 −

1

N2 + B2
2 Gr −

1

B2
2 𝜆

+
𝛾N

N2 + B2
2 Gr

1

sin⁡N

c6 =
1

𝛾B2cosh⁡B2 + sinh⁡B2
 1 +  

1

B2
2 𝜆 −

𝛾NGr

N2 + B2
2

1

sin⁡N
 cosh⁡B2

 

 −
1

B2
2 𝜆 −

1

N2 + B2
2 Gr 

 

Finally, the expression for mean flow velocity profile under the prescribed boundary is obtained and given by 
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𝑢0(y) =  
𝛾B2

𝛾B2c o s h⁡B2 + s i n h⁡B2
 1 +  

1

B2
2 𝜆 −

𝛾NGr

N2 + B2
2 ⋅

1

sin⁡N
 cosh⁡B2

  

                    −
1

B2
2 𝜆 −

1

N2 + B2
2 Gr 

1

B2
2 𝜆

                    +
𝛾NGr

N2 + B2
2

1

sin⁡N
 cosh⁡B2y

                  +  1 +  
1

𝛾B2cosh⁡B2 + sinh⁡B2
𝜆 −

𝛾NGr

N2 + B2
2 ⋅

1

sin⁡N
 cosh⁡B2

 

                     −
1

B2
2 𝜆 −

1

N2 + B2
2 Gr sinh⁡B2y

                     +
1

B2
2 𝜆 +

1

N2 + B2
2

sin⁡Ny

sin⁡N
Gr

             = B9cosh⁡B2y + B11sinh⁡B2y + B4 + B12

 

where 

B3 =
𝛾B2

𝛾B2cosh⁡B2 + sinh⁡B2

B4 =
𝜆

B2
2

B5 =
𝛾NGr

N2 + B2
2 ⋅

1

sin⁡N

B6 =
1

N2 + B2
2 Gr

B7 = 1 +  B4 − B5 cos⁡hB2

B8 = B3 B7 − B4 − B6 

B9 = B8 − B4 + B5

B10 =
1

𝛾B2cosh⁡B2 + sinh⁡B2

 

B11 = B10 ⋅
B8

B3

B12 =
1

N2 + B2
2

Gr

sin⁡N

 

Now consider the equation  

𝑑2𝑢1

𝑑𝑦2
−  𝐻2 + Re⁡𝑖𝜔 𝑢1 = −𝜆 − Gr⁡𝜃1 

or 

𝑑2𝑢1

𝑑𝑦2
− 𝐵13

2 𝑐11 = −𝜆 − Gr⁡𝜃1 

where 

B13 =  H2 + Rei⁡𝜔 
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 This can be rewritten as 

𝑑2𝑢1

𝑑𝑦2
− 𝐵13

2 𝑢1 = −𝜆 

For the solution of this equation 

 C. 𝐹 = 𝑐7cosh⁡𝐵13𝑦 + 𝑐8sinh⁡𝐵13𝑦 

P. I =
1

m2 − B13
2 (−𝜆)

=
1

B12
2 𝜆

 

Hence, the solution of u1(y) is given by 

u1(y) = C. F + P. I

= c7cosh⁡B13y + c8sin⁡ℎB13y +
1

B13
2 𝜆

 

To invoke prescribed boundary conditions: 

𝑦 = 0: 𝑢1 − 𝛾
du1

dy
= 0,

𝑦 = 1: 𝑢1 = 1

 

we first find 𝑢1 − 𝛾
𝑑𝑢1

𝑑𝑦
. 

From the equation  

𝑑𝑢1

𝑑𝑦
= 𝑐7𝐵13sinh⁡𝐵13𝑦 + 𝑐8𝐵13cosh⁡𝐵13𝑦 

∴ 𝑢1 − 𝛾
𝑑𝑢1

𝑑𝑦
= 𝑐7 cosh⁡𝐵13𝑦 − 𝛾𝐵13sinh⁡𝐵13𝑦  

+c8 sinh⁡B13𝑦 − 𝛾B13cosh⁡B13𝑦 +
1

B13
2 𝜆.  

Putting in the equation , we have 

 𝑐7 =
𝛾𝐵13

𝛾𝐵13cosh⁡𝐵13 + sinh⁡𝐵13
 1 +

cosh⁡𝐵13

𝐵13
2 𝜆 −

1

𝐵13
2 𝜆   

and 

𝑐8 =
1

𝛾𝐵13cosh⁡𝐵13 + sinh⁡𝐵13
 1 +

cosh⁡𝐵13

𝐵13
2 𝜆 −

1

B13
2 𝜆  
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Hence, the solution of the transient part is given by 

𝑢1(𝑦) =  
𝛾𝐵13

𝛾𝐵13cosh⁡𝐵13 + sinh⁡𝐵13
 1 +

cosh⁡𝐵13

𝐵13
2 𝜆 −

1

𝐵13
2 𝜆  

 −
1

𝐵13
2 𝜆 cosh⁡B13y

+  
1

𝛾B13cosh⁡B13 + sinh⁡B13
 1 +

cosh⁡B13

B13
2 𝜆 −

1

B13
2 𝜆  sin⁡hB13y

+
1

B13
2 𝜆

= B18cosh⁡B13y + B19sinh⁡B13y + B16 . 

 

where 

B14 =
𝛾B13

𝛾B13cosh⁡B13 + sinh⁡B13

B15 =
cosh⁡B13

B13
2 𝜆

B16 =
1

B13
2 𝜆

 

B17 =
1

𝛾B13cosh⁡B13 + sinh⁡B13

B18 = B14 1 − B15 − B16 − B16

B19 = B17 1 + B15 − B16 

 

Finally, the expression for the velocity profiles and temperature distributions are obtained and given by: 

𝑢(𝑦, 𝑡) = 𝑢0(𝑦) + 𝜖𝑢1(𝑦)𝑒𝑖𝜔𝑡

= 𝐵9cosh⁡𝐵2𝑦 + 𝐵11sinh⁡𝐵2𝑦 + 𝐵4 + 𝐵12

+∈  𝐵18cosh⁡𝐵13𝑦 + 𝐵19sinh⁡𝐵13𝑦 + 𝐵16 𝑒
𝑖𝜔𝑡

 

and 

𝜃(𝑦, 𝑡) = 𝜃0(y) + 𝜖𝜃1(y)ei𝜔t

= 𝜃0(y)

=
sin⁡Ny

sin⁡N

 

Hence the effects of various parameters on the flow rate has been obtained and observed that there is great 

influence of various non-dinentional parameters on velocity of flow. 
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सॊऺ पे: 
सशक्तिकरण से अभभप्राय ऐसी प्रक्रिया से है जो क्रकसी भी व्यक्ति की योग्यिा और ऺमिा से है जो उसे 
अपने जीिन में जुड ेक्रकसी भी विषय से सॊबॊधिि ननणणय ऱेने में सऺम बनािी है । अर्ाणि  िह अपने जीिन 
से जुड ेसामाक्जक,आधर्णक,राजनीनिक,साॊस्कृनिक, नैनिक क्रकसी भी पहऱू से सॊबॊधिि ननणणय ऱेने में सऺम 
होिा है उसे सशक्तिकरण कहा जािा है। जब हम महहऱा सशक्तिकरण की बाि करिे हैं िो यहाॊ भी हम 
उसकी ऺमिा की बाि करिे हैं जहाॊ पर िह अपने भविष्य के ननमाणण के भऱए अपने जीिन से सॊबॊधिि 
ननणणय ऱेने में पूणण िरह से स्ििॊत्र हो। पररिार ,समाज के बॊिनों से परे िह अपने जीिन से जुड ेिमाम 
ननणणय ऱेने के भऱए पूणण रूप से स्ििॊत्र एिॊ सऺम हो। 
पररचय: 
समाज रूपी गाडी को चऱाने के भऱए नर और नारी दो पहहयों के समान होिे हैं क्जसमें दोनों का सॊिुऱन 
होना आिश्यक है यहद कोई भी एक पहहया समान नहीॊ होगा िो समाज रूपी गाडी सही प्रकार से नहीॊ चऱ 
पाएगी और समाज का सॊिुभऱि विकास नहीॊ हो पाएगा । भारिीय सॊस्कृनि के अनुरूप नारी को शक्ति का 
रूप प्रदान क्रकया गया है। िेदों का अध्ययन करने से हमें पिा चऱिा है क्रक प्राचीन भारिीय समाज सिणप्रर्म 
मािसृत्िात्मक र्ा नारी समाज का मूऱािार र्ी।पररिार की पहचान मािा के नाम से होिी र्ी अर्ाणि पररिार 
की मुखिया मािा होिी र्ी। िेदों में कहा गया है क्रक 

”यत्र नायणस्िु पूज्यॊिे रमॊिे ित्र देििा” 
 अर्ाणि क्जस पररिार में नारी की पूजा होिी है देिा भी िही ननिास करिे हैं। प्राचीन सॊस्कृनि के अनुसार 
समाज में पररिार में कोई भी शुभ कायण नारी के हार्ों से ही करिाया जािा र्ा ।कोई भी यऻ बबना नारी की 
उपक्स्र्नि के सॊपूणण नहीॊ होिा र्ा । नारी को पूजनीय माना जािा र्ा उसकी क्स्र्नि पररिार मे, समाज में 
सबसे ऊपर र्ी।परॊिु जैसे-जैसे समय बीिा गया समाज में और सामाक्जक पररिेश में भी पररििणन आिा गया 
क्जसके पररणाम स्िरूपनारी की क्स्र्नि में  भी पररििणन होिा चऱा गया। मध्य युग में नारी की क्स्र्नि 
दयनीय होिी चऱी गई।समाज पुरुष प्रिान हो गया और महहऱाओॊ पर अनेक प्रकार के अत्याचार शुरू हो गए 
जैसे बाऱ वििाह, विििा पुनविणिाह ना होना,कन्या भू्रण हत्या, यौन हहॊसा ,दहेज प्रर्ा, बऱात्कार। महहऱा को 
एक उपभोग की िस्िु बनाकर घर की चारदीिारी में बॊद कर हदया गया ।उसका काम चूल्हे चौके िक सीभमि 
कर हदया गया। उसे भशऺा के अधिकार से िॊधचि कर हदया गया। क्जसके कारण महहऱाओॊ की क्स्र्नि में 
हदन-प्रनिहदन धगरािट आिी चऱी गई। महहऱा को मनोरॊजन का सािन बना हदया गया और उसे ,”दासी और 
पैरों की जूिी” कहकर सॊबोधिि क्रकया गया।कबीर ने अपने दोनों ने कहा है 

नारी की झाई पडि अॊिा होि भुजॊग। 
कबबरा निनकी कोन गनि, जो ननि नारी के सॊग।।' 

 

 

PAPER 90
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मैर्ऱीशरण गुप्ि ने कहा- 

अबऱा जीिन हाय िुम्हारी यह कहानी, 
आॉचऱ में दिू और आॊिों में पानी । 

भारिीय समाज में क्स्त्रयों की बबगडिी हुई क्स्र्नि को सुिारने के भऱए अनेक समाज सुिारकोने प्रयास क्रकए 
जैसे राजा राममोहन राय के अर्क प्रयासों के पररणाम स्िरूप ही सिी प्रर्ा को बॊद क्रकया गयािर्ा 1 829 
मेंसिी प्रर्ा पर रोक ऱगा दी। कहा जािा है क्रक सभी समस्याओॊ का समािान भशऺा के माध्यम से ही 
ननकऱ सकिा है इसी कडी को आगे बढािे हुए नाररयों की क्स्र्नि के उत्र्ान के भऱए ज्योनिबा फुऱे ने नारी 
को भशक्ष ि करने के भऱए अनेक प्रयास क्रकए और अनेक कष्टों का सामना करिे हुए नारी को भशऺा के 
अधिकार हदऱाने में अमूल्य योगदान हदया। उनका यह मानना र्ा क्रक यहद एक नारी को भशक्ष ि क्रकया जािा 
है िो ना केिऱ एक पररिार अवपिु दो पररिार भशक्ष ि होिे हैं। इसके सार्-सार् भारि के स्ििॊत्रिा सॊग्राम 
में भी महहऱाओॊ ने अपना योगदान हदया भारि की आजादी के भऱए उन्होंने पुरुषों के सार् कॊ िे से कॊ िा 
भमऱाकर कायण क्रकया। 
भारिीय महहऱाओॊ की क्स्र्नि 
भारि ने 1 5 अगस्ि 1 947 को आजादी प्राप्ि की िर्ा 26 जनिरी 1 950 को भारि का सॊवििान ऱागू हुआ 
स्ििॊत्रिा के पश्चाि भारि में महहऱाओॊ की क्स्र्नि में सुिार के भऱए अनेक प्राििान क्रकए गए और आजादी 
के 75 िषों के पश्चाि यहद हम अध्ययन करिे हैं क्रक भारिीय महहऱाओॊ की क्स्र्नि में सुिार करने के भऱए 
और उनकी गररमा पूणण निधर् प्रदान करने के भऱए अनेक कानूनी प्राििानों का समािेश क्रकया गया है क्जसके 
िहि उनकी क्स्र्नि में काफी हद िक सुिार हुए हैं। भारिीय सॊवििान के अनुच्छेद 1 4 के अनुसार कानून के 
समऺ समानिा का प्राििान क्रकया गया है क्जसके अॊिगणि भारि में स्त्री और पुरुष दोनों को समानिा का 
दजाण प्रदान क्रकया गया है। अनुच्छेद 1 5 के अनुसार भेदभाि की मनाही की गई है अर्ाणि सरकार के द्िारा 
क्रकसी भी नागररक के सार् क्रकसी भी आिार पर िमण भाषा जानि रॊग भऱॊग के आिार पर कोई भेदभाि नहीॊ 
क्रकया जाएगा अर्ाणि स्त्री और पुरुष को सामान समझा जाएगा अनुच्छेद 1 5(3) यह प्राििान करिा है क्रक 
राज्य सरकारें महहऱाओॊ एिॊ बच्चों क्रक सुरऺा उन्ननि एिॊ विकास के भऱए। विशेष प्राििान भी कर सकिी 
हैं। अनुच्छेद 1 6 के िहि प्राििान क्रकया गया है क्रक भारि में अिसर की समानिा स्र्ावपि की जाएगी 
अर्ाणि प्रत्येक व्यक्ति को योग्यिा के अनुसार रोजगार प्रदान क्रकया जाएगा। परॊिु अगर हम िास्िविकिा 
देिें िो यह आॊकडा केिऱ कागजों िक ही सीभमि है हमारे देश में हदन प्रनिहदन होने िाऱे अपरािों का 
अगर विश्ऱेषण करें िो स्पष्ट होिा है क्रक प्रनि 6 भमनट में एक महहऱा के सार् छेडछाड या सािणजननक 
अपमान उसके सार् क्रकया जािा है और प्रत्येक 7 भमनट में एक महहऱा की हत्या का प्रयास बऱात्कार 
उत्पीडन और अश्ऱीऱिा जैसी घटनाएॊ घहटि होिी है। सॊपूणण भारििषण का अध्ययन करने के पश्चाि हमारे 
सामने उभर कर आिा है क्रक भारि में महाराष्र, मध्य प्रदेश, आॊध्र प्रदेश और राजस्र्ान में महहऱाओॊ के 
सार् ज्यादा अपराि घहटि होिे हैं इन अपराि की रोकर्ाम के भऱए भारि सरकार के द्िारा समय-समय पर 
कठोर ननयम और कानून बनाए जािे हैं ऱेक्रकन इसमें बदऱाि िब िक नहीॊ आएगा जब िक हमारे समाज 
की सोच में पररििणन नहीॊ होगा। भारिीय सॊवििान द्िारा महहऱाओॊ के अधिकारों की रऺा के भऱए अनेक 
सॊिैिाननक विधिक अधिकार प्रदान क्रकए गए हैं िर्ा उनके सफऱिापूिणक ऱागू करने के भऱए अनेक प्रकार के 
आयोगों की स्र्ापना भी की गई है प्रस्िुि शोि पत्र में हमें जानने का प्रयास करेंगे क्रक हररयाणा सरकार के 
द्िारा महहऱा सशक्तिकरण के भऱए कौन-कौन सी योजनाएॊ ननयम कानूनों का ननमाणण क्रकया गया है। 
भारिीय सॊवििान के भाग 4 में राज्य के नीनि ननदेशक भसद्ाॊिों िाऱे अध्याय में भीमहहऱाओॊ को आधर्णक 
न्याय प्रदान करने के भऱए भी भारि सरकार के द्िारा अनेक प्राििान क्रकए गए हैं।  अनुच्छेद 39 (क) में 
प्राििान क्रकया गया है क्रक एक स्त्री को आजीविका के भऱए पयाणप्ि सािन प्राप्ि करने का अधिकार है िर्ा 
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अनुच्छेद 39 में स्त्री और पुरुष को समान कायण के भऱए समान िेिन प्रदान क्रकया जाएगा।अनुच्छेद 42 में 
प्राििान क्रकया गया है क्रक महहऱा को कायणस्र्ऱ पर कायण करिे समय विशेष प्रसूनि अिकाश प्रदान क्रकया 
जाएगा िाक्रक माॊ और बच्चे दोनों का स्िास््य सही रहे और प्रसूनि अिकाश के बाद िह अपने कायण पर 
ध्यान कें हिि कर सके। अनुच्छेद 46 इस बाि का ध्यान रििा है क्रक राज्य सरकार के द्िारा दबुणऱ कमजोर 
िगण के व्यक्तियों के भऱए भशऺा एिॊ अर्ण सॊबॊिी हहिों की िवृद् के भऱए कायण क्रकया जाएगा उन्हें सामाक्जक 
अन्याय और सभी प्रकार के शोषण से मुति रिने के भऱए विशेष प्राििान क्रकए जाएॊगे।  भारिीय सॊवििान 
के भाग 4 A मौभऱक किणव्य िाऱे अध्यायमेंअनुच्छेद 51 A(e)  के अॊिगणि प्राििान क्रकया गया है क्रक 
भारिीय अपनी सॊस्कृनि एिॊ गौरिशाऱी परॊपरा के महत्ि को समझिे हुए एिॊ उसका अनुसरण करिे हुए 
ऐसी प्रर्म एिॊ परॊपराओॊ का त्याग करेंगे जो क्स्त्रयों के सम्मान के विरुद् हो। 
 
भारिीय सॊवििानननिाणचन ऺेत्रों मेंमहहऱाओॊ के भऱएआरक्ष ि 
भारिीय सॊवििान के अनुच्छेद  243 (द) (3) में प्राििान क्रकया गया है क्रक भारि में स्र्ावपि पॊचायिी राज 
में प्रत्यऺ रूप से ननिाणचन के आिार पर भरे जाने िाऱे स्र्ानों की कुऱ सॊख्या के 1  बटा िीन स्र्ान क्स्त्रयों 
के भऱए आरक्ष ि होंगे प्रत्येक पॊचायि में प्रत्यऺ ननिाणचन से भरे गये स्र्ानों की कुऱ सॊख्या के 1/3 स्र्ान 
क्स्त्रयों के भऱए आरक्ष ि रहेगें और चिानुिम से पॊचायिी राज के अॊिगणि आने िाऱे विभभन्न ननिाणचन ऺेत्रों 
में आिॊहटि क्रकए जाएॊगे। अनुच्छेद 243  D(4) में यह प्राििान क्रकया गया है क्रक पॊचायिों के चेयरपसणन के 
भऱए भी महहऱाओॊ के भऱए एक निहाई सीटें आरक्ष ि की जाएॊगी। भारिीय सॊवििान के अनुच्छेद 243 िीसरी 
के अॊिगणि प्राििान क्रकया गया है क्रक नगर पाभऱका एिॊ नगर ननगम में भी एक निहाई सीटें अनुसूधचि 
जानि और जनजानि की महहऱाओॊ के भऱए आरक्ष ि की जाएॊगी िर्ा चिानुिम विभभन्न ननिाणचन ऺेत्रों में 
आिॊहटि कीजाएॊगी। भारिीय सॊवििान का अनुच्छेद 325 या प्राििान करिा है क्रक ननिाणचक नामािऱी में भी 
महहऱा एिॊ पुरुष दोनों को समान रूप से सक्म्मभऱि होने का अधिकार प्रदान क्रकया जाएगा। क्रकस अनुच्छेद 
के द्िारा सॊवििान ननमाणिाओॊ ने इस बाि को दशाणने की कोभशश की है क्रक भारि में स्त्री और पुरुष दोनों को 
मिाधिकार से सॊबॊधिि समान रूप से अधिकार प्रदान क्रकए गए हैं उसमें क्रकसी भी प्रकार का कोई भेदभाि 
नहीॊ क्रकया गया है। आईपीसी की िारा 375 में बऱात्कार को पररभावषि क्रकया गया है एिॊ िारा 376 में 
बऱात्कार के भऱए दॊड का प्राििान क्रकया गया है। भारिीय दॊड सॊहहिा की िारा 498a में यह प्राििान क्रकया 
गया है क्रक अगर क्रकसी महहऱा का पनि या उसका ररश्िेदार अपनी वििाहहि पत्नी के सार् ननदणयिा पूिणक 
या िूरिा पूिणक व्यिहार करिा है या दहेज को ऱेकर उसे प्रिाडडि करिा है िो न्यायाऱय के द्िारा उसे 2 
साऱ िक की सजा का प्राििान क्रकया जा सकिा है। भारिीय दॊड सॊहहिा की िारा 509 के अॊिगणि यहद 
कोई व्यक्ति क्रकसी स्त्री की मान मयाणदा एिॊ ऱज्जा का अनादर करने की मॊशा से कोई शब्द कहिा है या 
कोई ध्िनन उत्पन्न करिा है या अनुच्छेद करिा है या कोई िस्िु प्रदभशणि करिा है या कोई भी ऐसा कायण 
करिा है क्जससे क्रकसी स्त्री की एकाॊिा या मान मयाणदा का उल्ऱॊघन होिा है िो ऐसे व्यक्ति को 1  िषण िक 
की सजा एिॊ जुमाणना या दोनों से ही दॊडडि क्रकया जा सकिा है। 
भारि महहऱाओॊ की सुरऺा एिॊ उन्ननि 
भारि महहऱाओॊ की सुरऺा उनकी उन्ननि उनके विकास के भऱए समय-समय पर अनेक प्रकार के अधिननयम 
पाररि क्रकए गए हैं िाक्रक समाज में प्रचभऱि कुरीनियों और कुप्रर्ा को रोका जा सके और एक महहऱा को 
सुरऺा एिॊ सम्मान के सार् जीिन यापन का अधिकार प्रदान क्रकया जा सके। क्जसमें से कुछ ननम्नभऱखिि 
हैं-: 
(1) राज्य कमणचारी बीमा अधिननयम 1948 
(2) हद प्ऱाॊटेशनस ऱेबर अधिननयम 1951 



International Journal of Research in Social Sciences 
Vol. 13Issue 3, March 2023,  

ISSN: 2249-2496 Impact Factor: 7.081 

Journal Homepage: http://www.ijmra.us, Email: editorijmie@gmail.com          
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & 

Listed at: Ulrich's Periodicals Directory ©, U.S.A., Open J-Gate as well as in Cabell’s Directories of Publishing Opportunities, U.S.A 

  

202 International Journal of Research in Social Sciences 

http://www.ijmra.us, Email: editorijmie@gmail.com 

 

(3) पररिार न्यायाऱय अधिननयम, 1954 
(4) विशेष वििाह अधिननयम, 1954 
(5) हहन्द ुवििाह अधिननयम 1955 
(6) हहॊदउूत्िराधिकारी अधिननयम, 1956 (सॊशोिन 2005) 
(7) अनैनिक व्यापार ननिारण अधिननयम 1956 
(8) प्रसूनि प्रसूवििा अधिननयम 1961 (सॊशोधिि 1995) 
(9) दहेज प्रनिषेि अधिननयम 1961 
(10) गभण का धचक्रकत्सकीय समापन अधिननयम 1971 
(11) ठेका श्रभमक अधिननयम 1976 
(12) हद इतिऱ ररयुनरेशन अधिननयम 1976 
(13) बाऱ वििाह प्रनिषेि अधिननयम 2006 
(14) आपराधिक विधि (सॊशोिन) अधिननयम 1983 
(15) कारिाना (सॊशोिन) अधिननयम 1986 
(16) इक्न्डकें ट ररपे्रसेन्टेशन आ ॎॅफ िुमेन एतट 1986 
(17) कमीशन आॅॎफ सिी (वप्रिेन्शन) एतट, 1987 
(18) घरेऱू हहॊसा से सॊरऺण अधिननयम 2005 
इनके प्रस्िुि शोि पत्र में हम हररयाणा सरकार के द्िारा महहऱाओॊ की उन्ननि और विकास के भऱए कौन-
कौन 
से ननयम अधिननयम एिॊ योजनाओॊ का कायण क्रकया गया है उस पर विस्िार से चचाण करेंगे। 
बेटी बचाओ बेटी पढाओ योजना 
हररयाणा सरकार के द्िारा बेटी बचाओ बेटी पढाओ योजना की शुरुआि 22 जनिरी 2015 में पानीपि में 
की गई र्ी इसका सॊचाऱन महहऱा एिॊ बाऱ विकास मॊत्राऱय स्िास््य एिॊ पररिार कल्याण मॊत्राऱय और 
मानि सॊसािन विकास मॊत्राऱय द्िारा भमऱकर राष्रीय स्िर पर क्रकया जा रहा है। इस योजना का उद्देश्य 
महहऱा सशक्तिकरण को बढािा देना , भऱॊगानुपाि में ऱडक्रकयों के अनुपाि में हो रही कमी को दरू करना 
ऱडक्रकयों के सार् होने िाऱे भेदभाि को समाप्ि करना और ऱडक्रकयों के प्रनि ऱोगों की नकारात्मक सोच एिॊ 
मानभसकिा में बदऱाि ऱाना है। इस योजना के िहि न केिऱ हररयाणा में बक्ल्क राष्रीय स्िर पर ऱडक्रकयों 
को भशऺा प्रदान करके समाज में उनकी भागीदारी को बढाना है। इस योजना के अॊिगणि अगर कोई पररिार 
बेटी के अकाउॊ ट में हजार रुपए जमा करिािा है िो 1 4 साऱ में कुऱ रकम 1 68000 होगी। और जब बेटी 
21  साऱ की हो जाएगी िो बेटी को ₹600000 से अधिक पैसे बैंक के द्िारा हदए जाएॊगे जो उस बेटी की 
उच्च स्िरीय भशऺा में सहायिा प्रदान करेंगे। इस योजना के अॊिगणि सामाक्जक बदऱाि और सुिार ऱाने के 
भऱए स्र्ानीय ननकायों के सार्-सार् सरकारी स्कूऱ के कमणचाररयों को प्रभशऺण प्रदान क्रकया जािा है िाक्रक िे 
ऱडक्रकयों के धगरिे भशऺा स्िर को बढा सकें  और समाज में उनकी भागीदारी ननक्श्चि कर सकें ।सरकार ने 
यह योजना महहऱाओॊ के सार् होने िाऱी घरेऱू हहॊसा को रोकने के भऱए उनकी मदद के भऱए शुरू की है। 
इस योजना के माध्यम से सरकार उन महहऱाओॊ को क्जन्हें घरेऱू हहॊसा के माध्यम से पीडडि क्रकया जािा है 
को कानूनी एिॊ धचक्रकत्सा सॊबॊिी सुवििाएॊ प्रदान की जािी है। पाररिाररक हहॊसा का भशकार महहऱाएॊ 1 81  
नॊबर पर सॊपकण  करके कानूनी सहायिा प्राप्ि कर सकिी हैं  
सुकन्या समवृद् योजना 
इस योजना की शुरुआि बेहटयों के उज्जिऱ भविष्य के भऱए और उनकी अच्छी भशऺा के भऱए 2015 में की 
गई र्ी इस योजना के माध्यम से 1 0 साऱ से छोटी बक्च्चयों को भशऺा प्रदान की जाएगी और उनके वििाह 
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के समय उन्हें आधर्णक सहायिा प्रदान की जाएगी।।बेहटयों के बेहिर भविष्य के भऱए, उनके अभभभािकों को 
पैसा जुटाने के भऱए, सरकार ने सुकन्या समवृद् योजना की शुरुआि की है। इसमें हर साऱ 250 रुपए से 
1 .50 ऱाि रुपए िक जमा कर सकिे हैं। इस पर सरकार, ििणमान में 7.6% ब्याज दे रही है, जो क्रक क्रकसी 
भी बैंक की FD या RD स्कीम से अधिक है। अगर आप हर महीना 500 रुपए भी जमा करिे हैं िो 21  
साऱ बाद आपकी बेटी को 2 ऱाि 54 हजार 606 रुपए भमऱिे हैं। 
प्रिानमॊत्री उज्ज्िऱा योजना 
यह योजना महहऱाओ को रसोई की सुवििा देने के भऱए शुरू की गई है। इस योजना की शुरुआि 1  मई 
2016 को हुई र्ी। इसके माध्यम से गरीब ि आधर्णक रूप से कमजोर महहऱाओॊ को गैस भसऱेंडर उपऱब्ि 
करािे हैं और इसका ऱाभ भारि के करोडो पररिार ऱे चुके हैं। इस योजना के िहि, अगऱे 3 िषों में 1 600 
रुपये प्रनि कनेतशन के समर्णन के सार् बीपीएऱ पररिारों को 5 करोड एऱपीजी कनेतशन प्रदान क्रकए 
जाएॊगे। महहऱाओॊ के सशक्तिकरण को सुननक्श्चि करिे हुए, विशेषकर ग्रामीण भारि में, घरों की महहऱाओॊ 
के नाम पर कनेतशन जारी क्रकए जाएॊगे।   8000 करोड रुपए इस योजना के क्रियान्ियन हेिु आिॊहटि क्रकए 
गए।सामाक्जक आधर्णक जानि जनगणना डटेा के माध्यम से बीपीएऱ पररिारों की पहचान की जाएगी। 
सुरक्ष ि माितृ्ि आश्िासन सुमनयोजना 
इस योजना की शुरुआि 2019 को कीगईर्ी। इसके अॊिगणि प्रसि के दौरान माॉ एिॊ बच्चे का अच्छे से 
देिभाऱ के भऱए और उन्हें उधचि पोषण प्रदान करने के भऱए क्रकया गया है। क्जससे माॉ और बच्चा दोनों 
सुरक्ष ि रहे और नसों की देिभाऱ में प्रसि का कायण हो। इस योजना के िहि गभणििी महहऱाओॊ को 4 बार 
का मुफ्ि चेकअप का िचाण सरकार के द्िारा उठाया जाएगा एिॊ गभणििी महहऱा को 6 महीने से ऱेकर बच्चे 
के जन्म के 6 महीने िक मुफ्ि इऱाज प्रदान क्रकया जाएगा इसके सार् सार् दिाइयाॊ एिॊ स्िास््य से 
सॊबॊधिि अन्य सेिाएॊ भी सरकार के द्िारा प्रदान की जाएॊगी । इस योजना के अॊिगणि स्िास््य सुवििाएॊ 
महहऱा को 1  घॊटे के अॊदर अॊदर प्रदान की जाएॊगी इसके अॊिगणि महहऱा को सुरक्ष ि डडऱीिरी की गारॊटी भी 
प्रदान की जाएगी इस योजना का मुख्य उदे्दश्य महहऱाओॊ एिॊ निजाि भशशुओॊ की मतृ्यु दरों को कम करना 
। इस योजना का उदे्दश्य महहऱाओॊ को डडऱीिरी से पहऱे एिॊ डडऱीिरी के बाद भमऱने िाऱी सुवििाओॊ को 
समय पर उन िक उपऱब्ि करिाना है। 
प्रिानमॊत्री समर्ण योजना 
इस योजना के माध्यम से महहऱाओ को कायों के बारे में जानकारी दीजािी है क्जससे महहऱाएॊ नई – नई 
जानकारी ऱे सके। इससे महहऱाएॊ भी व्यापार के ऺेत्र में कायण कर पाएॊगी और इसका फायदा उठाकर िुद का 
व्यिसाय कर पाएॊगे एिॊ आप ननभणरिा की िरफ एक कदम उठा पाएॊगी। 
 इसके अऱािा हज़ारों महहऱाओॊ को घरेऱू और अॊिराणष्रीय प्रदशणननयों में अपने उत्पादों को 
प्रदभशणि करने ि उनके विपणन के अिसर  भमऱेंगे।सार् ही सािणजननक िरीद में महहऱा उद्यभमयों 
की भागीदारी बढाने के भऱये िषण 2022-23 के दौरान NSIC की ननम्नभऱखिि िाखणक्ज्यक 
योजनाओॊ पर िावषणक प्रसॊस्करण शलु्क पर 20 प्रनिशि की विशषे छूट की पेशकश की जाएगी-: 

 एकऱ बबॊद ुपॊजीकरण योजना 

 कच्चे माऱ की सहायिा और बबऱ में छूट 

 ननविदा विपणन 
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फ्री भसऱाई मशीन योजना 
इस योजना के माध्यम से महहऱाओ को आिेदन करने पर फ्री में भसऱाई मशीन हदया जािा है क्जससे िे 
कडाई – बुनाई करके अपना जीिन चऱा सके और आत्मननभणर बने। इसका ऱाभ शहरी एिॊ ग्रामीण दोनों ऺेत्र 
की महहऱाएॊ ऱे सकिी है और उनकी आयु 20 िषण से अधिक होना चाहहए। 
हररयाणा महहऱा समवृद् योजना  
इस योजना की शुरुआिराज्य के मुख्यमॊत्री मनोहर ऱाऱ िट्टर जी के द्िारा महहऱाओ को ऱाभ पहुॊचाने के 
भऱए शुरू की गयी है। इस योजना के अॊिगणि हररयाणा  सरकार द्िारा राज्य के अनुसूधचि जानि ( SC) 
शे्रणी की  महहऱाओॊ को स्िरोजगार के अिसर प्रदान  क्रकये जायेगे। इस योजना के अॊिगणि राज्य की 
महहऱाओ को िुद के अपना रोजगार स्र्ावपि करने के भऱए सरकार द्िारा Rs.60000  का ऱोन 5% 
िावषणक दर पर मुहैया कराया जायेगा।  जैसे की आप जानिे है क्रक राज्य में बहुि सी ऐसे महहऱाये है जो 
अपना िुद का व्यिसाय करना चाहिी है ऱेक्रकन आधर्णक क्स्र्नि कमज़ोर होने के कारण अपना िुद का 
रोजगार शुरू नहीॊ कर पािी इस समस्या को देििे हुए राज्य सरकार ने  हररयाणा महहऱा समवृद् योजना को 
शुरू की। इस योजना के ज़ररये अनुसूधचि िगण की महहऱाओ को आत्मननभणर और सशति बनाना।  सरकार 
उन्हें अपना व्यिसाय स्र्ावपि करने के भऱए एक प्रकार की यह वित्िीय सहायिा प्रदान करेगी |महहऱाओॊ ि 
उनके आधश्रि को सरकार की ओर से 750/-.रुपये गुजारा भत्िा हदया जािा है िर्ा उनकी ऱडक्रकयों को ि 
ऱडकों को 1 6 साऱ की उम्र िक सार् रिने की आऻा दी जािी है। 

हररयाणा उत्िर रऺा गहृ कन्या, करनाऱ (नारी ननकेिन) 
हररयाणा उत्िर रऺा गहृ कन्या, करनाऱ (नारी ननकेिन) में चऱाया जा रहा है क्जसका उदे्दश्य 
ऱडक्रकयों/महहऱाओॊ क्जनकी आय का कोई सािन न हो, को सॊस्र्ागि देिभाऱ, सॊरऺण, सामाक्जक सुरऺा, 
रि-रिाि, भशऺा और प्रभशऺण प्रदान करना है। सॊिाभसयों को नन्शुल्क कपड,े भोजन, आिास, भशऺा और 
प्रभशऺण प्रदान क्रकया जािा है। 

महहऱाओॊ के भऱए प्रभशऺण एिॊ उत्पादन केन्ि योजना 
इस योजना के अिीन स्िैक्च्छक सॊस्र्ाओॊ/अिण सरकारी सॊस्र्ाओॊ/कल्याण एिॊ अनुसॊिान सॊस्र्ाएॊ जो हररयाणा 
में कायणरि हैं और महहऱाओॊ, बच्चों ि क्रकशोररयों को सेिायें प्रदान करिी है िर्ा सामाक्जक बुराईयों जैसा क्रक 
दहेज, कन्या भू्रण हत्या, महहऱाओॊ की की कम साऺरिा दर  ि महहऱाओ के प्रनि हहॊसा आहद को समाप्ि 
करने के भऱए सामाक्जक ऱामबन्दी अर्िा अभभयान चऱािी है, को सहायक अनुदान प्रदान क्रकया जािा है। 

दहेज प्रनिषेि कायणिम्- 
दहेज की बुराई को समाप्ि करने के भऱए राज्य में दहेज प्रनिषेि अधिननयम ऱागू क्रकया गया है। अधिननयम 
को अधिक प्रभािी रुप से ऱागू करने के भऱए ननदेशक, महहऱा एिॊ बाऱ विकास विभाग को मुख्य दहेज 
प्रनिषेि अधिकारी नामाक्रकॊ ि क्रकया गया है। राज्य के सभी उपमण्डऱ मक्जस्रों एिॊ नगरािीशों को दहेज 
प्रनिषेि अधिकारी ननयुति क्रकया गया है। दहेज प्रनिषेि अधिकाररयों को परामशण ि सहायिा देने के भऱए 
सऱाहकार बोडण/सभमनियों का गठन क्रकया गया है। 
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हररयाणा राज्य महहऱा आयोग्- 
महहऱाओॊ को सिैंिाननक एिॊ कानूनी अधिकारों की रऺा करने, उनके विरुद् भेदभाि िर्ा उत्पीडन के मामऱों 
में छानबीन करने के भऱए रराज्य में महहऱा आयोग गहठि है। राज्य सरकार द्िारा हररयाणा राज्य महहऱा 
आयोग अधिननयम 2012 को पास करके आयोग को िैिाननक दजाण भी प्रदान क्रकया गया है। 

हररयाणा महहऱा विकास ननगम 

कमजोर िगण की महहऱाओॊ की सामाक्जक-आधर्णक क्स्र्नि में सुिार ऱाने के भऱए महहऱाओॊ के विकास की 
गनिविधियों को विकभसि करने, जागनृि जागरण, व्यिसानयक प्रभशऺण ि स्िरोजगार स्र्ावपि करने के भऱए 
सॊस्र्ागि वित्ि का प्रबन्ि करने हेिु हररयाणा महहऱा विकास ननगम कायणरि है। 

महहऱा सैतस िकण रस के पुनणिास बारे योजना्- 
हररयाणा सरकार द्िारा महहऱा सैतस िकण रस को विभभन्न िकनीकी िर्ा व्यिसानयक प्रभशऺण प्रदान कर 
रोजगार के अिसर प्रदान करके उनके भऱए पुनणिास की योजना िैयार की गई है । जो महहऱाएॊ अपना 
स्िरोज़गार पररयोजनायें शुरु करने की इच्छुक हैं, को राष्रीयकृि बैंकों द्िारा ऋण की सुवििा प्रदान करिाई 
जायेगी। ननगम द्िारा अधिकिम 1 000/-रुपये की राभश पर 5 प्रनिशि ऋण सबभसडी प्रदान की जायेगी। 

आपकी बेटी हमारी बेटी 
आपकी बेटी हमारी बेटी हररयाणा राज्य सरकार की एक योजना है क्जसमें अनुसूधचि जानि / बीपीएऱ 
पररिारों की पहऱी ऱडकी और क्रकसी भी जानि से सॊबॊधिि पररिार की दसूरी सॊिान के नाम पर जीिन बीमा 
ननगम एऱआईसी के सार् 21000 रुपये की राभश का ननिेश क्रकया जािा है। 1 8 िषण की आयु प्राप्ि करने 
पर, बाभऱका को एक अस्र्ायी भुगिान क्रकया जाएगा24.08.2015 से क्रकसी भी जानि से सॊबॊधिि पररिारों में 
जन्म ऱेने िाऱी िीसरी बाभऱका को भी किर क्रकया गया 
उद्देश्य 
बाभऱकाओॊ के जन्म के प्रनि सामाक्जक दृक्ष्टकोण में बदऱाि ऱाना। राज्य में बाऱ भऱॊगानुपाि में सुिार 
करना। विद्याऱयों में बाभऱकाओॊ के नामाॊकन और प्रनििारण में सुिार करना और आय सजृन गनिविधियों 
को करने के भऱए ऱडक्रकयों की सहायिा करना। उम्र बढाने के भऱए ऱडक्रकयों की शादी में। 
ननष्कषण 
अॊि में हम कह सकिे हैं क्रक क्रकसी भी देश में जहाॊ पर ऱैंधगक भेदभाि पाया जािा है उस राष्र में 
साॊस्कृनिक राजनीनिक सामाक्जक आधर्णक शैऺखणक अॊिर भी आिा है जो उस देश को उन्ननि और विकास 
के पद से भ्रष्ट करके उन्ननि और पिन की ओर ऱे जािा है। भारि जैसे विकासशीऱ देश को विकभसि 
राष्र बनाने के भऱए भारिीय सॊवििान में िखणणि अधिकारों को समझ जनिा के सुननक्श्चि करने के भऱए 
महहऱाओॊ को सशति बनाना सबसे आिश्यक है और महहऱाओॊ के विरुद् विभभन्न प्रकार की कुरीनियों 
परॊपराओॊ एिॊ बुराइयों को भमटाने के भऱए ऱैंधगक समानिा को प्रार्भमकिा दी जानी चाहहए एिॊ महहऱा 
सशक्तिकरण के भऱए उच्च स्िर पर कायणिमों का सॊचाऱन क्रकया जाना चाहहए क्जसके अॊिगणि एक महहऱा 
को शारीररक मानभसक एिॊ सामाक्जक रूप से मजबूि बनाकर हम एक सुदृढ भारि की नीि रि सकें । हम 
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इस बाि से भऱीभाॊनि पररधचि हैं क्रक एक बच्चे की पहऱी पाठशाऱा उसका पररिार होिा है और ऱडक्रकयों 
को बचपन से ही भसिाया जािा है क्रक ऱडक्रकयाॊ गुडडयों से सेिर रसोई के बिणनों से िेऱिी हैं बड ेहोकर 
उनका काम घर का काम करना है िह पररिार को सॊभाऱना है और यह विचार ऱडकी के मन में इस प्रकार 
घर कर जािे हैं क्रक िह चाहकर भी अपने व्यक्तित्ि का विकास उस प्रकार से नहीॊ कर पािी क्जस प्रकार 
िह करना चाहिी है बहुि बार एक पररिार में ही एक ऱडके को असुरक्ष ि महसूस करिाया जािा है इसीभऱए 
महहऱा सशक्तिकरण की शुरुआि सिणप्रर्म पररिार से ही होनी चाहहए यहद पररिार में उसे उधचि स्िस्र् एिॊ 
सॊिुभऱि िािािरण भमऱेगा िो ननसॊदेह उसका विकास उसकी उन्ननि में कोई भी रुकािट या बािा नहीॊ आ 
सकिी है। भारि के प्रर्म प्रिानमॊत्री पॊडडि जिाहरऱाऱ नेहरु जी ने भी कहा है क्रक "ऱोगों को जगाने के 
भऱए महहऱाओॊ को जागिृ होना आिश्यक है"इससे यह स्पष्ट होिा है क्रक महहऱाओॊ को भी अपने अधिकारों 
के प्रनि जागरूक एिॊ सचेि होने की आिश्यकिा है सॊवििान के द्िारा जो ननयम कानून बनाए गए हैं उनके 
बारे में जानकारी होना आिश्यक है सकारात्मक दृक्ष्ट से ग्रहण करना भी आिश्यक है एक महहऱा को अपने 
जीिन के प्रत्येक ऺेत्र में पूरी स्ििॊत्रिा देना आिश्यक है जो क्रक उसका जन्मभसद् अधिकार है। महहऱाओॊ को 
भी ििणमान समय में स्ियॊ को मजबूि बनाना है और पुरानी अििारणा जो उन्हें कमजोर और शोषण 
सहनेिाऱी अबऱा के रूप में प्रदभशणि करिी है को बदऱने की जरूरि है। एक महहऱा पुरुष के सार् कॊ िे से 
कॊ िा भमऱाकर ना केिऱ पररिार ,समाज, राज्य एिॊ अवपिु राष्र के विकास में भी अपना बहुमूल्य योगदान 
देिी हैं।आज आिश्यकिा है िो पुरुष प्रिान समाज की मानभसकिा को बदऱने कीऔर एक ऐसे स्िच्छ एिॊ 
स्िस्र् सोच िाऱे भारि के ननमाणण की क्जसमें महहऱाएॊ स्ियॊ को सुरक्ष ि महसूस करें और जीिन के प्रत्येक 
ऺेत्र में ननरॊिर आगे बढिे हुए देश को भी उन्ननि के पर् पर अग्रसर कर कर सके क्जसके भऱए भारि 
सरकार के द्िारा ऱगािार प्रयास क्रकए जा रहे हैं और हररयाणा सरकार भी भारि सरकार के हदशा ननदेशों के 
अनुसार कायण करिे हुए महहऱाओॊ की उन्ननि एिॊ विकास के भऱए अनेक योजनाओॊ का ननमाणण कर रही है 
क्जसके िहि आज हररयाणा की बेहटयाॊ क्रकसी भी ऺेत्र में पीछे नहीॊ है।  साऺी मभऱक भारिीय महहऱा 
पहऱिान हैं। इनका जन्म हररयाणा के रोहिक में हुआ। साऺी ने ब्राजीऱ के ररयो डड जेनेररयो में हुए 2016 
ग्रीष्मकाऱीन ओऱक्म्पक में काॊस्य पदक जीिा है। भारि के भऱए ओऱॊवपक पदक जीिने िाऱी िे पहऱी 
महहऱा पहऱिान हैं। इससे पहऱे साऺी ने ग्ऱासगो में आयोक्जि 2014 के राष्रमण्डऱ िेऱों में भारि का 
प्रनिननधित्ि करिे हुए रजि पदक जीिा र्ा। 2014 के विश्ि कुश्िी प्रनियोधगिा में भी इन्होंने भारि का 
प्रनिननधित्ि क्रकया। गीिा फोगाट एक भारिीय महहऱा फ्रीस्टाइऱ पहऱिान है क्जन्होंने पहऱी बार भारि के 
भऱए राष्रमॊडऱ िेऱों में स्िणण पदक जीिा र्ा। गीिा ने 2010 राष्रमॊडऱ िेऱों में स्िणण पदक जीिकर देश 
का नाम रोशन क्रकया र्ा। सार् ही गीिा पहऱी भारिीय महहऱा पहऱिान है क्जन्होंने ओऱक्म्पक में 
तिाऱीफाई क्रकया। 23 हदसम्बर 2016 को प्रदभशणि हुई हहन्दी भाषी दॊगऱ क्ऱिल्म इन्हीॊ पर आिाररि है, 
क्जसमें इनका क्रकरदार ़िानिमा सना शेि ने ननभाया है जबक्रक आभमर खान ने इनके वपिा और कोच 
महािीर भसॊह फोगाट का क्रकरदार ननभाया।हररयाणा की मानुषी नछल्ऱर ने भमस इॊडडया 2017 का खििाब 
जीिा। रवििार 25 जून को मुॊबई के यशराज स्टूडडयो में आयोक्जि समारोह में भमस हररयाणा मानुषी को 
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वपछऱी बार की विजेिा रहीॊ वप्रयदभशणनी चटजी ने िाज पहनाया। िानपुर मेडडकऱ कॉऱेज की स्टूडेंट मानुषी 
एमबीबीएस सेकॊ ड ईयर में है। मशहूर पहऱिान कवििा दऱाऱ ने डब्ल्यूडब्ल्यूई में भसऱेतट होकर इनिहास रच 
हदया है। कवििा िहाॊ िक पहुॊचने िाऱी देश की पहऱी महहऱा पहऱिान बन चुकी हैं। अब िे डब्ल्यूडब्ल्यूई के 
ररॊग में 31  पहऱिानों से भभडेंगी। हररयाणा की रहने िाऱी कवििा पेशेिर रेसऱर बनने के भऱए WWE 
चैंवपयन रहे द गे्रट िऱी के मागणदशणन में रेननॊग ऱे रही हैं। उनकी रेननॊग िऱी की पॊजाब क्स्र्ि रेननॊग 
अकादमी में हो रही है। दीपा मभऱक शॉटपुट एिॊ जेिभऱन थ्रो के सार्-सार् िैराकी एिॊ मोटर रेसभऱॊग से जुडी 
एक हदव्याॊग भारिीय खिऱाडी हैं क्जन्होंने 2016 पैराऱॊवपक में शॉटपुट में रजि पदक जीिकर इनिहास रचा। 
30 की उम्र में िीन ट्यूमर सजणरीज और शरीर का ननचऱा हहस्सा सुन्न हो जाने के बािजूद उन्होने न केिऱ 
शॉटपुट एिॊ ज्िऱीन थ्रो में राष्रीय अॊिरराष्रीय प्रनियोधगिा में पदक जीिे हैं, बक्ल्क िैराकी एिॊ मोटर 
रेसभऱॊग में भी कई स्पिाणओॊ में हहस्सा भऱया है। उन्होने भारि की राष्रीय प्रनियोधगिाओॊ में 33 स्िणण िर्ा 
4 रजि पदक प्राप्ि क्रकये भसिॊबर 2018 में कैप्टन अभभऱाषा को सेना के एविएशन कोर में कमीशन भमऱा। 
अब िक िह कई प्रोफेशनऱ भमभऱरी कोसण कर चुकी हैं। कॉम्बैट एविएटर बनने के भऱए उन्होंने अपनी बाकी 
पायऱट साधर्यों की िरह ही 6 महीने का कोसण पूरा क्रकया है। आने िाऱे हदनों में एविएशन कोर के 
टेक्तटकऱ इम्पॉटेंस में ़िोसण-मल्टीप्ऱायर के िौर पर आमी की मदद करेंगी।कैप्टन अभभऱाषा बराक हररयाणा 
के पॊचकूऱा क्जऱे की रहने िाऱी हैं।  बुल्गाररया में चऱ रहे अॊडर-20 िल्डण चैंवपयनभशप में हररयाणा की 1 7 
िषीय महहऱा रेसऱर अॊनिम पॊघाऱ ने गोल्ड मेडऱ जीिकर इनिहास रच हदया हररयाणा के रोहिक की बेटी 
ने देश का मान बढाया है। उन्ननि हुड्डा ने कटक में आयोक्जि ओडडशा ओपन 2022 बैडभमॊटन टूनाणमेंट में 
िोशनीिाऱ को फाइनऱ मुकाबऱे में सीिे सेटों में हराकर खििाब पर कब्जा क्रकया 22 से 28 फरिरी िक 
रूस के मास्को में िूशु प्रनियोधगिा में भाग ऱे भभिानी की बेटी कुसुम शमाण ने गोल्ड मेडऱ जीिकर भभिानी 
का ही नहीॊ बक्ल्क पूरे भारि देश का नाम रोशन क्रकया भसरसा: हररयाणा के भसरसा की चार बेहटयों ने 
इनिहास रचिे हुए भसविऱ सेिा न्यानयक परीऺा पास कर जज बनने में सफऱिा हाभसऱ की है। जज बनने 
िाऱी बेहटयों में भसरसा की कोटण काऱोनी में रहने िाऱी जैस्मीन प्रीि कौर,ऐऱनाबाद के गाॊि अमिृसर िुदण 
की रहने िाऱी जसप्रीि कौर ि गाॊि मौजदीन ननिासी रेनू बाऱा और चौर्ी बेटी भसरसा के डबिाऱी के गाॊि 
चौटाऱा की सॊिोष है।नारनौऱ के गाॊि भमजाणपुर बाछोद की बेटी िननष्का यादि ने नीट यूजी 2022 परीऺा में 
इनिहास रच हदया है। िननष्का ने देशभर में टॉप क्रकया है।  जीॊद :- हररयाणा की बेहटयाॊ जहाॊ िेऱों में अपनी 
प्रनिभा का ऱोहा मनिा रही हैं , िहीॊ अब सेना में जाकर एडिेंचर Sprots में भी प्रदेश का नाम चमका रही 
हैं ऱाॊस नायक मॊजू ने एएऱएच धु्रि हेभऱकॉप्टर से 1 0 हजार स्काई फीट की ऊॊ चाई से छऱाॊग ऱगाकर 
Army की पहऱी महहऱा सोल्जर स्काई डाइिर बनकर यह साबबि कर हदया की महहऱाएॊ क्रकसी ऺेत्र में 
पुरुषों से कम नहीॊ है  हररयाणा के िेडका गाॊि में जन्मी भगिानी 95 साऱ की भगिानी देिी डागर ने 
इनिहास रच हदया है। भगिानी देिी ने पोऱैंड के टोरून में िल्डण मास्टसण एर्ऱेहटतस इॊडोर चैक्म्पयनभशप 
(World Masters Athletics Indoor Championship) में डडस्कस थ्रो में गोल्ड मेडऱ जीिा है। हररयाणा 
की रहने िाऱी एर्ऱीट ने इससे पहऱे क्रफनऱैंड में 2022 िल्डण मास्टसण एर्ऱेहटतस चैंवपयनभशप ( World 
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Masters Athletics Championship) में 90-94 आयु िगण में 1 00 मीटर दौड में गोल्ड जीिा र्ा। 26 
साऱ की पूजा रोहिक के गढी मोहल्ऱा की रहने िाऱी हैं। पूजा ने पैराभऱॊवपक िेऱों में िीरॊदाजी के भऱए 
तिॉकभऱफाई क्रकया है। ऐसा पहऱी बार है जब पैराभऱॊवपक में भारि की ओर से कोई महहऱा िीरॊदाज प्रदशणन 
करेगी। बेहटयों को हररयाणा की िापऱैंड िूब भा रही है. स्िास््य विभाग द्िारा जारी आॊकडों में जीॊद क्जऱे 
का भऱॊगानुपाि 986 पहुॊच गया है. जीॊद क्जऱे में जनिरी में जारी क्रकए गए स्िास््य विभाग के आॊकडों में 
टॉप क्रकया है. 

“समयहै सोच में पररििणन ऱाने का महहऱा सशक्तिकरण की ओर कदम बढाने का” 
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Abstract: 

There has been an increasing consideration in nanotechnology during the present decade 

due to its enormous potential in applying and creating novel materials for enhanced 

properties and applications. Numerous studies were undertaken in improving the textiles 

and clothing properties and performances by applying nanocomposites. Microscopy 

technique which is a fundamental tool in nanotechnology has been widely employed for 

the investigation of particle size, size distribution and the homogeneity of nanocomposite 

coatings. This technique can also be used to investigate the properties of surface, thickness 

of applied nano layer and 3D morphology of the surfaces. Current microscopy methods 

contain a vast majority of analysis that can be applied to characterize nanocomposite 

coatings on the textiles. These analyses include scanning electron microscope (SEM), 

transmission electron microscope TEM), atomic force microscope, laser scanning confocal 

microscope. In this chapter, approaches to develop nanocomposite coating on textile 

materials are summarized and microscopy methods and analysis conducted by researchers 

to identify and determine the surface properties of nanocomposite coatings on the textile 

fibres are discussed. Nanotechnology has been involved in textile performances 

improvement and/or new functions for several years and has been caught enormous 

attention in the textile field. Nanomaterials are ultrafine materials in at least one dimension 

to the size of nanometer order (below 100nm). 

 

Keywords- Nanocomposites, Properties, Techniques, Compounds, Fabrics, 

Scanning,Coating.  

 

Introduction: 

A nanocomposite coating is a material composed of in two phases, separated from 

one another by interface region. The material must contain the nanometer scale in at 

least one dimension in which the major component is called matrix. Making clothing 

and fabric with nanoparticles or nanofibers allows the improvement of fabric properties 

without a significant increase in weight, thickness, or stiffness. For example, incorporating 

nano-whiskers into fabric used to make pants produces a lightweight water- and stain-

repellent material.The proposed method provided Poly the potential applications in smart 

displays for traffic warning signals, taking into account the challenge of large-scale 

fabrication of Poly.Blois obtained multifunctional luminescent textiles by applying for the 

first-time new iridium supported silica (Ir*SiO2) compounds in the form of coating. 

Treated textiles displayed very promising self-marking properties together with 
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antibacterial activity. The strong interaction between Ir complexes and silica nanoparticles 

enabled easy detection under UV light, both when used as coating for textiles and after 

release in the environment. The homogeneous distribution of such luminescent coating can 

be usefully exploited as a wear diagnostic tool.The synergetic mechanism of both metal-

nonmetal co-doping and dye sensitization on the photocatalytic activities of 

TiO2 nanoparticles under visible light irradiation was investigated. The superior 

photocatalytic activity of the dye-sensitized PET-Ag-N-TiO2 composite photocatalyst was 

primarily due to the quick separation of photo-generated electron-hole pairs and efficient 

interfacial charge transfer. This not only generated more holes, but also inhibited the 

recombination of electron-hole pairs by the transfer of electrons to the dyed PET substrate 

and Ag nanoparticles. In comparison to the PET filaments coated with TiO2 nanoparticles, 

the PET filaments coated with Ag-N co-doped and dye-sensitized TiO2 nanoparticles 

exhibited greatly enhanced light absorption capacity, efficient separation of electron-hole 

pairs, and substantial photocatalytic activity in degradation of MO dye under visible-light 

irradiation. The proposed photocatalytic composite structure can be taken as a novel 

approach to design textile materials based composite photocatalysts for the photo-

degradation of organic pollutants.Through a facile coating and sintering process, hybrid 

polymer-mediated films were made that exhibited low surface resistances of up to 

10
−4

 W/sq. Furthermore, the surface resistance of the hybrid films appeared to decrease due 

to the interconnected network formed by the AgNPs. The results indicated that these films 

are promising as nano-conductors in electronic devices. Silver-based electrodes show 

demonstrated potential not only in biosensor ECG systems for monitoring cardiac activity, 

but also in functional biological applications. However, exploring the large-scale 

production of these films is dependent on commercial viability and uptake. The use of dry 

electrodes for ECG devices is an exciting application for wearable technology featuring 

nanohybrid films. 

 

Preparative Methods 

 

Sol-Gel Method: 

The sol-gel method is suitable to obtain high quality films up to micron thickness and is a 

complementary of the physical deposition techniques. However, there are limits of sol-gel 

application to coating on the metallic subtracts. This method exhibits several drawbacks 

involving crackability and thickness limits. Sometimes also the thermal treatment may be 

critical. Tensile stresses develop during drying and can lead to crack formation if the film 

is thicker than a critical value.In case of inorganic matrix, the second phase can be added to 

sol-gel for inorganic nanofillers, such as the I/I coatings. In the case of organic matrix, a 

well-known approach to generate inorganic nanophases within an organic matrix is to 

utilize sol-gel chemistry. Inorganic sol-gel precursors such as silicon, titanium, aluminium, 

and zirconium metal alkoxides are employed in the formulation of nanocomposite 

coatings. A wide range of oligomers as well as low molecular weight organic compounds 

are often reported to be used as organic phase precursors. Under controlled conditions, 

silanes and organic molecules can form coatings containing silica nanoparticles or 

nanophases. In the presence of a coupling agent, the organic and inorganic phases can be 
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covalently linked. Silica nanofiber formation in a system containing TEOS, 

methacryloxypropyl-trimethoxysilane (MAPTMS), a urethane acrylate resin, and an 

acrylatephenyl phosphine oxide oligomer (APPO) has been reported. 

The nanofibers were shown to improve the mechanical properties of the organic matrix. By 

this sol-gel process, Facio and Mosquera also successfully fabricated the nanocomposite 

coatings containing (i) a mixture of monomeric and oligomeric ethoxysilanes, (ii) a 

hydroxyl-terminated polydimethylsiloxane, (iii) colloidal silica particles, and (iv) a 

surfactant (n-octylamine). In addition, the sol-gel method could be used in combination 

with the electrodeposition for incorporation of inorganic nanofillers into the organic matrix 

or into inorganic matrix. 

Cold Spray Method: 

Unlike the traditional thermal spray (gas-flame, plasma, and detonation spraying), cold 

spraying allows fabrication of coatings at the lower temperatures than melting points of the 

sprayed materials. Cold spray technique was conducted at low temperatures, so this 

method avoids the deterioration phenomenon of the materials such as oxidation and 

decomposition as well as phase transition during the process. The obtained coatings have 

low porosity (<1%) and low oxygen concentration. In addition, the coatings have high 

strength (>280 MPa) and strong adhesion (>70 MPa). 

 

 
Figure-Cold spray technique 

 

This method is used to produce the nanocomposite coating, which has metallic matrix, 

such as Cu, Al, Co, or alloy matrix, and its nanofillers are nitrite, carbide, boride, diamond, 

CNT and others. To fabricate the nanocomposite powders for this cold spray method, the 

mechanical alloying (MA) should be used with metallic matrix powders and other 

nanoparticles. 

 

Chemical Vapour Deposition (CVD) Method: 

This method usually used for the fabricating of the I/I nanocomposite coatings, which 

include the inorganic matrix and inorganic nanofillers. In order to improve the quality of 

coating, the aerosol-assisted CVD method can be used.On the other hand, the O/I 

nanocomposite coatings were also successfully fabricated by usingChemical Vapour 

Deposition CVD method with platinum (II) hexafluoroacetylacetonate as precursors.  
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Figure- Chemical Vapour Deposition CVD method 

 

This process allows producing a layer of nanocomposite on the organic substrate by a 

single step which displays both ionic and electric conductivities. The distinct advantages of 

this method are related to its high-quality films and its facility for any kind of complex 

subtracts with a good reproductivity. 

Plasma Vapour Deposition (PVD) Method: 

This method is used generally for producing of the I/I nanocomposite coating, which 

includes the inorganic matrices and inorganic nanoparticles. For these type of coatings 

Plasma Vapour Deposition is the main method includes the following: laser ablation, 

thermal evaporation, ion beam deposition, ion implantation, laser-assisted deposition, and 

atom beam cos puttering technique. In case of O/I nanocomposite coatings, it has been 

successfully fabricated the nanocomposite coating with organic matrix, by using the 

aerosol-assisted plasma deposition. 

Thermal Spray (TS) Method: 

This method is often used to make nanocomposite coatings with a matrix of metal or alloy. 

The spray material is a nanosized alloy powder formed by ball milling and dispersed in a 

suspension solution using suspensions (Thermally Sprayed and Suspension Plasma Spray 

Process) to conduct plasma thermal spraying. 

PolymerizationCoating(PC) Method: 

This method was used to fabricate the nanocomposite coatings with organic matrices, 

which were conducting polymer or other monomers with initiators. The nanofillers were 

metals or metal oxides. The polymerization takes place by using electric power 

(electrodeposition), oxidizing agents, or photon (photopolymerized). The similar methods 

are emulsion polymerization or latex emulsions for organic matrices. 
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Figure- Preparation of nanocomposite coating by situ polymerization method 

 

Electro-Less Deposition (ELD) Method: 

This method is usually applied for producing the nanocomposite coatings with Niken 

matrix and nanofillers are carbide, nitrite, boride, or PTFE. In order to improve the 

hardness, anticorrosion, and anti-wear of coating, the thermal posttreatment at 500–700°C 

should be applied. 

Electro Deposition (ED) Method: 

This method could be used for the fabrication of nanocomposite coatings, which contain 

organic nanofillers (such as PEO, PTFE) or inorganic matrices or organic matrices.In the 

case of organic matrices, the electrochemical codeposition of nanocomposites has been 

reported by many researchers. In this paper we discussed, the various nanostructured 

organic-inorganic coatings using electrophoretic deposition. The author summarized 

various organic matrices, such as polyelectrolytes, poly(ethylene imine), which were 

electrochemically codeposited with metal ions as well as with ceramic nanoparticles. The 

electrochemical codeposition of carbon nanotubes/conducting polymers has also been 

reported. Other studies involved the electrochemical codeposition of oxide and metal 

nanoparticles, such as Ni (as matrix) and Al2O3 (as nanofiller). It is also observed that as a 

dominant organic matrix, used for the electrodeposition of nanocomposite coatings.In the 

case of inorganic matrices, the electrodeposition of nanocomposite coatings can be 

performed by using the direct current (DC), pulsed current (PC), and pulsed reverse current 

(PRC) methods. Among these 3 methods, the PC method provides more control on 

structure and properties of the coatings through this methodwe obtained coatings had better 

tribological and corrosion properties than ones made by DC method. On the other hand, 

compared with other methods, the electrodeposition technique was much easier in terms of 

manufacturing processes and lower cost. 
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Figure-DEX release from the GO/PPy nanocomposite in response to electrical stimulation 

 

The main advantages of this technique are related to the uniform distribution of particles, 

the ability of continuous processing and the reduction of waste materials. Compared to 

conventional coatings, nanocomposite coatings exhibit higher hardness and heat resistance 

due to the presence of nanoparticles in the grain boundaries, which can prevent the 

dislocations movement and recrystallization at high temperature. As a strong and tough 

metal, Nickel has been widely used as an electrodeposited metal matrix, in combining with 

nanofillers such as boron nitride and Al2O3 nanoparticles. Some authors reported that the 

changing duty cycle and frequency during pulsed electrodeposition can also produce 

nanocomposite coatings. 

Solution Dispersion: 

This method is mainly applied for the preparation of polymer nanocomposite coatings, 

reinforced with nanofillers such as metal oxides, nanoclay, and carbon nanotube (CNT). In 

this method, beside the use of traditional magnetic/mechanical stirring methods, the 

ultrasound-assisted (sonication) stirring was used for better dispersion of nanofillers into 

polymer matrices. 

Sprayand Spin Coating (SSC) Methods: 

These methods are widely used for the preparation of polymer nanocomposite coatings. In 

the case of spray coating, by using the atomizer, the nanocomposite coatings had better 

properties. The atomizer could also be used for thermal spray method, for example, 

atomized spray plasma deposition. In the case of spin coatings, it provides uniform thin 

films to flat substrates. The substrate is rotated at high speed in order to spread the coating 

materials by centrifugal force. This method is suitable for the preparation of thin-film 

nanocomposite coatings. 

Dip Coating (DC) Method: 

This technique is widely used in industry; the dip coating technique consists in soaking a 

substrate in a solution of nanocomposite and pulled up at a constant and controlled speed. 

The substrates are then covered with nanocomposite as it is removed from the solution. 

Due to the imposed pulled up rate, the amount of nanocomposite on the substrate surface is 

also controlled.There are two pulled out rates of the substrate, which have direct effect on 

the thickness of the film. At low pulled up rates, there is the capillary regime where the 

rate of evaporation of the solvent is greater than that of the shrinkage of the plate. This 
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means that the shorter the shrinking speed, the thicker the film. At high pulled up rates, the 

trend is reversed. In this so-called drainage regime, it is the combination of the adhesion of 

the solution to the substrate and the gravity that forces the drainage of the solution. This 

causes thickening of the films as the shrinkage rate increases.The advantage of this 

technique is that the preparation of a flat surface is therefore suitable for all forms of 

coated substrates. The fact that the solution can be reused until evaporation or depletion of 

the solute also makes this technique particularly convenient, especially for industrial 

applications. 

Layer-by-layer (LBL) Method: 

Layer-by-layer (LBL) technique is another method for fabricating a thin layer film and is 

based on the concept of self-assembled nano layers. LBL process causes to enable 

modifying multi-composite molecular assemblies with a control on the molecular structure 

and a high degree of control over the thickness. There is more attraction using electrostatic 

self-assembled (ESA) because of the simplicity and efficiency. In LBL method, 

polyelectrolytes with opposite charge were alternately deposited on the fabric surface with 

wash steps in between. For increasing the thickness, cycles of adsorption can be repeated. 

LBL technique incorporated to nanomaterials was used for applying a thin nanocompposite 

on the fabric surface and wide range of functionalities have been imparted to fabric with 

LBL method. 

Other Methods: 

There are also several other methods for the elaboration of nanocomposite coatings but 

they are less popular such as the following: self-assembly (O/I coatings); layer-by-layer 

assembly (O/O coatings); localized laser heating, solid-state displacement reactions, ball 

impact deposition (for I/I coatings, resp.); and atomic layer deposition (for I/O coatings). 

 

Characterisation: 

1. Scanning Electron Microscope (SEM): 

Microscopic analyses are essential in nanotechnology. Electron microscopes are one of the 

most common analysis instruments that use the interaction of emission ray of electrons 

with the sample atoms to provide magnified image. There are several types of electron 

microscopes according to the type of electrons that has been using for producing image. 

Hereon SEM and TEM are two main types of electron microscopes. Electron microscopes 

are precise instruments and play an important role in nanoscale systems. Electron 

microscopy can be employed in nanostructure imaging, composition, determine physical 

properties measurements and even building and manipulating nanostructures. 

 

2. Transmission Electron Microscope (TEM): 

TEM is an important technique in textile used in a wide range of applications. It has the 

ability to provide detailedinformation about the ultrastructre and it is applied to investigate the internal 

structure. For example, TEM was used to study the details of the Microcrystalline cellulose (MCC). TEM 

provides information on the particle nucleation, core–shell structure of the particles, crystalline nature, film 

thickness, particle shape, nanofiber diameter, distribution of nanoparticle through nanofiber and structure of 

coating. In many literatures, the shape, distribution, and particle size of nanomaterials were investigated 

using TEM images. 
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Figure: VariousCharacterisation methods of nanocomposites 

 

Properties: 

1. Effect of Nanofillers on the Microstructure and Morphology of Coatings 

2. Effect of Nanofillers on the Mechanical Properties of Coatings 

3. Effect of Nanofillers on Thermal Property of Coating 

4. Effect of Nanofillers on the Anticorrosive and Anti-wear Properties of Coatings 

5. Effect of Nanoparticles in Nonwetting Nanocomposite Coatings 

 

Applications: 

 

Medical Uses: Fabrics are engineered so that they can be used for drug delivery and 

wound healing. Silver nanoparticles possess antimicrobial properties. Therefore, silver 

nanoparticles are extensively used in products related to dressings for burns and scald. 

Nano-engineered fabrics are also used to screen heart rate, body temperature, and breathing 

rhythm. 

Military Uses: Production of fabrics that are lightweight but show a high degree of 

resistance to extreme temperatures, durable, antibacterial activity, improved camouflage, 

water-resistant, and embedded with multipurpose nanosensors. The textiles also possess 

high anti-ballistic flame-retardant and RF-shielding properties. Such characteristics are 

ideal for military usage.  

Antiwrinkle cotton fabric: For cotton fabrics, wrinkle resistance can be developed by 

using the nano-engineered cross-linking agents during the fabric finishing process. Besides 

the wrinkle resistance, such finishing is also capable of eliminating toxic gases, while 

preserving the preferred comfort properties of cotton. 

Odor-free fabric: Application of silver nanoparticles on fabrics prevent the nasty odor 

caused due to the microbial activity. Many companies use fabrics coated with silver 
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nanoparticles to develop odor-free clothing, such as stockings, socks, and undergarments. 

Korean-based Hyosung develops nylon fibers containing silver nanoparticles that reduce 

99.9% growth of several harmful bacteria. 

Water-resistant fabric: Silica nanoparticles create a water-resistant coating when inserted 

into the fabric or sprayed onto the fabric surface. 

Ultraviolet-protective fabric: When inserted into fabrics, nanoparticles of zinc oxide or 

titanium dioxide protect the skin from sun damage. These nanoparticles have the ability to 

scatter the ultraviolet light present in the sun’s rays, reducing the risk of skin diseases 

linked to UV exposure. 

General Uses: 

1. The coating is in the form of an aqueous suspension of nanoparticles based on 

silicon. 

2. It penetrates deeply into the fibre structure and binds to them, creating a thin layer 

repelling water, fatty substances, dirt anti-bacteria, fungus and germs which 

significantly facilitates cleaning. 

3. The durability of the temporary coating after a proper application is about 5 

washing cycles. 

4. The air permeability of the coated surface remains unchanged. 

5. The product is compatible with all types of fabrics (natural, synthetic and semi-

synthetic). 

6. Permanent coating does not cause discolouration. 

7. Guarantees the safety of use and does not burden the natural environment. 

8. The product contains nano-silver, which maintains the sanitary cleanliness of the 

surfaces to be cleaned, reduces the growth of microbes, bacteria, fungi and 

mould,protects against unpleasant odours. 

9. Can be used on soft furniture as a waterproof coating thatprovides the stain 

resistance. 

10. Produced in Eco-friendly processes and biodegradable product. 

 

Conclusions: 

We tried to trace here an overview of the nanocomposite coatings in both basic 

fundamental and last recent developments in design, preparation, and applications of the 

nanocomposite coatings. With a rapid growth rate of the nanotechnology and related fields, 

nanocomposites coatings today become smatter, cheaper, and more functional. The 

domains of application of nanocomposite coatings are thus expected to be larger in the 

future, dealing with drug delivery systems, anticorrosion barrier coatings, antibacterial 

coatings, self-scratch repair, fire retardant coatings, reflective coatings, and screen effect 

coatings.The nanocomposite coating today not only serves as a protection for the materials 

but also plays other roles due to the presence of multifunctional nanofillers. Tow most 

popular examples can be cited, and they are antibacterial coatings and smart coatings 

which are used for sustainable energy fields. In the first case, the nanofillers based silver 

nanoparticles and their related products are very promising in the next decades. In the 

future, we will face many risks and challenges, especially energy problems, and the 
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research on the sustainable energy conversion is expected to explode, in terms of both 

theory and experiment, and the nanocomposite coating will not stand out of this trend, for 

example, self-cleaning or “easy-to-clean” coatings, coated on building, protective 

substrates and on glass, can help save energy and water in facility cleaning while insulant 

nanocomposite coatings help to save the energy loss saving billions of dollars for 

maintaining homes in winter, especially in North America where the winter is cool and 

long. 
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Abstract 

We studied about the auto-combustion synthesis and fabrication of an oxygen-deficient 
cobalt iron oxide and polydimethylsiloxane composite and tested its feasibility as a magnetic 
composite. We prepared cobalt iron Co: Fe2 nanoparticles using two different roots as Sol 
Gel and wet Chemical method. TEM images shows that the size of nano particles was 
prepared by Sol gel and wet chemical method which is 40% smaller than the others. The 
effect of synthesis process on structural and optical properties were determined by XRD and 
FTIR.It was found that exhibit a polycrystalline nature with polymorphic structural 
distributions in the structure, unusual ferri-to-diamagnetic transitional property determined 
by X-ray diffraction, Raman Spectroscopy and vibrating sample of magnetometer studies 
respectively. Field Transmission Scanning Electron Microscopy results different properties of 
prepared sample. 

Keywords: Synthesis, Magnetic field, Ferrimagnetic, Properties,Materials, Composites 

Introduction 

Magnetic composites of fluids, foam and elastomers are a widely used as scientifically and 
technologically for smart magneto-responsive materials, which are dispersed in the form of 
non-magnetic matrix by nano or micron-sized soft-magnetic particles. These particles 
magnetized under an applied magnetic field. All such magnetic material particlesincluding in 
matrix in the presence of an external applied magnetic field forms column- or chain-like 
system in the direction of the magnetic field having dipole–dipole interaction.Such 
constructed materials reversed into a dispersed form in the absence of a magnetic field. 
Such materials in phase of fluidshows non-Newtonian behaviour.  while the applied 
magnetic field controls the shear viscosity of the material. This phase changes a liquid to 
solid transformation, of magneticmaterials forms different avenues in commercial 
applications.Several such type of group materials behave like semi-active controllers in 
dampers, brakes.On the basis of this material synthesis,it is very helpful in engineering 
applications. The principal effect on the field- of external magnetic field responsive activity 
is due to the magnetic particles. The materials utilized in these systems are nano-phase soft-
magnetic particles such as iron, ferrites as iron ferrites and iron alloys with variable 
distributions in shape. It is the particle dimension in shape and size that determine the 
magnetic properties of the given system. In general, soft magnetic particles are favoured 
materials for different magnetic properties.The low magnetic hysteresis and high saturation 
(magnetic) values were observed of prepared sample. From last many years, cobalt iron had 
been at the centre of industrial and academic research because it has been widely used in 
the fabrication in MR systems. Although Cobalt Iron is a pure iron powder with highly 
magnetic and satisfactory dimensions causes major issues with increasing sedimentation. 
Therefore, other iron-based low-density magnetic particles have been considered to 
improve the colloidalstate within the viscous and achieve carriers.But mostly in D-block 
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metal oxides, the negative ion-to-metal charge transfer energy is the primary reason for the 
unusual conductive and magnetic properties. In additional the low-density iron oxide-based 
compounds having considerable attention for decades owing to their satisfactory various 
magnetic properties, specificvalence states, magnetic interactions, structures, resistive 
states, and other applications. The unusual quadrivalent state of iron in the interest owing 
to the distinctive electronic and magnetic properties of ferrites. One such specific material is 
barium iron oxide and cobalt iron oxide which have different types of structure such as 
tetragonal, triclinic, hexagonal and rhombohedraldepending upon the available oxygen 
stoichiometry. It was observed that the structure and magnetism within the cobalt ferrite 
were strongly dependent on the oxygen content. For example, CoFeO2 an oxygen-deficient 
form of CoFeO3 demonstrates meta-magnetic transitional behaviour at low temperatures or 
we can say that at higher temperatures the prepared sample exhibits ferrimagnetic 
behaviour. However, the CoFeO3 system demonstrating ferromagnetism and metallicity 
behaviour exhibits insulating nature in ferromagnetic behaviour. Owing to the state change 
due to the oxygen deficiency in the CoFeO3 system because its structural variety and 
magnetic properties are expected to increase at room temperature for various MR 
applications. These metal oxides are widely carried out by the sol–gel process as well as wet 
chemical method involving a combination of auto-combustion routes. This process involves 
the use of low-cost materials and simple apparatus. The combined process of sol–gel with 
combustion and induces a thermal redox reaction with spontaneous reactions and release 
the energy in different forms which sustains the reactionin a very short period. These 
prepared samples are affected by the temperatureat high temperature with a release of 
gaseous agents are directly influenced by the fuel and the oxidant ratio. The product is 
crystalline, with a homogenous particle size distribution, highly porous structure, high 
surface area, satisfactory composition, and temperature control. Hence, it is easy to say that 
scale up is the most industrially viable approach to use in various applications. Thus sol–gel 
and wet chemical method was used for the synthesis of Cobalt iron oxide particles in this 
research work. 

Experimental Setup of materials and methods 

The hydrothermal method or Wet Chemical Method was used to synthesize cobalt ferrite. 
This method provides different of nanostructured materials and has a lot of benefits such as 
clean product with high degree of crystallization with a temperature up to 200 0C.  All 
reagents used in this synthesis are commercially available and used as without further 
purification. An appropriate amount of analytical ferrous sulphate and sodium citrate was 
dissolved in the ratio of 1:2 in pure water. This mixture placed at 120 0C for 24 hours. We 
obtained a blackish precipitate which washed many times in pure water and ethanol. All 
reagents were utilized for synthesis as-received without any purification. We can used 
deionized water for the synthesis of prepared sample. Cobalt nitrate, Co(NO3)2, with a high 
purity iron(III) nitrate nona hydrate Fe(NO3)3, with a purity of 98% and citric acid, C₆H₈O₇, 
with purity of 99.9% were used with a purity of 98% was synthesis of Barium BaFeO3-

powder. We obtained nanocomposites of cobalt ferrites and carbon which was heated at 
900 0C for 3 hours.  
During this process a chemical reduction took place as 

CoFe2O4 + 2C – CoFe2 + 2CO2 
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This similar process was used to obtained the same nanocomposites of cobalt ferrite 
inspecific ratio. The activated carbon and cobalt ferrite should be in molar ratio of 2:1 and 
10:1 respectively. 
In this research work, we studied mainly on the synthesis and fabrication of magnetic 
composite-based materials. which consist of their mechanical properties in the presence of 
an applied magnetic field. Most magnetic composites are prepared by mixing magnetic 
particles, and Magnetic composites in the presence of a magnetic field shows various a 
magnetic effect. A magnetic material enables the material to reclaim its natural and original 
shape and property. These composites may be prospective solid-state analogy of 
magnetorheological fluids. This magnetic-field effects the major challenges. Which include 
sealing, deposition and coating of iron particles. These magnetic composites have immense 
potential for designing the smart devices in various commercial and non-commercial 
purposes in various fields like engineering areas like sensing mechanical signals, controllable 
signals, defined structures, absorption, and isolation of the prepared materials. A major 
additive for these composites is the magnetic particle having higher saturation, 
magnetization, permeability, and lower remanence. These properties of magnetic nano 
composites are highly active for various applications. The main application of prepared 
magnetic particles in the absence of an applied magnetic field and these can be controlled 
for higher or lower grades. Most of the magnetic composite materials are fabricated under 
various conditions such as vulcanization based on the magnetic field applied during this 
process. To obtained prepared nano composites can be either anisotropic or isotropic, 
respectively. The primary aim of this study was to evaluate the influence of different 
loadings of CoFeO3 particles in the magnetic and mechanical behaviour of the prepared 
nano composite. Thus, we have to obtained various properties of magnetic and mechanical 
properties of the composite and molecular structure. 
 
Structural and Magnetic Measurements- 
The crystalline structure and magnetic properties of prepared sample obtained by XRD, 
SEM, TEM and FTIR are discussed as below 
 
X-Ray diffraction (XRD) 

XRD pattern of pure iron oxides nanoparticles and co-doped iron oxide nanoparticles were 
shown in Figure below. All peaks in the XRD patterns confirmed the phase and inverse spinel 
structure of the nanoparticles. The peaks observed at 30°, 35°, 43°, 56° and 62° 
corresponding to the characteristic crystallographic are (2 2 0), (3 1 1), (4 0 0), (5 1 1), and 
(4 4 0) planes and peaks were matched.  
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Fig- XRD pattern of Cobalt ferrite 

 
The lattice parameters were calculated using following relations. Depicts the diffractograms 
for the annealed prepared powder. As illustrated, the samples exhibit high polycrystallinity, 
with various polymorphs of the sample in chemical phases that are also highly oxygen-
deficient, few phases of iron oxide polymorphs, and cobalt ferrite.Using Scherrer’s formula 
for the strongest peak, the crystallite sizes measured were54 nm,43 nm, and 44 nm. Listof  
the peak values shown in figure. 
 
Scanning Electron Microscope (SEM)- 
The XRD analysis of synthesised powder after calcination that the final product of cobalt 
ferrite with expected inverse spinel structure. This is very close to the expected for the 
cobalt ferrite. The diffraction profile obtained for the sample partially reduced obtained and 
perform XRD measurements.  To analysis the cation distribution of the precursor compound 
of cobalt ferrite spectroscopy experiments at room temperature. The morphology and 
dimension of nanoparticle were analysed by Scanning Electron Microscope SEM 
measurements. 
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Fig- SEM of cobalt Ferrites sample 

 
The measurements of cobalt ferrite sample read and found that the shell does not cover 
each nanoparticle but the particles are composed in to parts big core and thin shell about a 
fewnanometres. 
 
Transmission Electron Microscope (TEM)- 
The TEM measurements of nanocomposites are roughness at the surface of prepared 
sample but the roughness not observed at the percussor materials. The superficial materials 
joined with nanoparticles and most of the part of prepared sample found at interface of the 
particles. But due to the thickness of shell we consider necessary measurements of high-
resolution TEM. TEM analysis indicates that the nanoparticles of nanocomposites are larger 
than the original nanoparticles show the reduction process to increase the mean size of the 
nanoparticle up to 98nm. TEM measurement showed that the dimension of the soft phase is 
larger than the critical size obtained. The cobalt ferrite sample observed the coercivity 
approximately 1.86kOe at normal room temperature. This results the higher than the 
coercivity obtained and samples treated by thermal magnetic annealing and mechanical 
milling respectively. 
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Fig- TEM of Cobalt ferrite Sample 

 
The same behaviour observed to coercivity for the cobalt ferrite was also seen for the 
nanocomposites. The hysteresis curve of the nanocomposite described by single shape loop 
is similar to that of the single-phase indication that magnetization of both phases. 

Discussion 

The magnetic composites are known to demonstrate a significant nonlinear contact 
between the matrix and magnetic filler powder. In general practice, a few additives 
plasticizers are introduced to enhance the strong interaction between the matrix and the 
filler phase. Researchers normally introduce magnetic particles, such as iron or carbon, to 
regulate the mechanical properties of the composites. The role played by the amount of 
cross-linker used is an important factor in moulding. The present work in these deals with 
the synthesis, characterization and fabrication of low-sedimentation magnetic composite 
materials. The composites were fabricated by mixing CoFeO3 nano powder. Thereafter, the 
magnetic and mechanical behaviours of the obtained CoFeO3 composites were investigated. 

Conclusion 

In conclusion, we synthesized prepared powder via auto-combustion and fabricated PDMS-
based magnetic composites with different BaFeO3 loadings as 0.5, 1.0 and 1.5 g. The highly 
polycrystalline powder demonstrated the presence of cobalt ferrite, oxygen-deficient 
BaFeO3 and iron oxide phases, which were difficult to separate. When prepared with mixed 
with the powder yielded a well-dispersed composite, with very limited sedimentation. In 
this study, XRD demonstrated that the crystalline average size of the cobalt ferrites 
increased from 11.03 nm of iron oxide to Co–Fe2O4with 20% wt, 40 % and size 11.12 nm and 
16.35 nm respectively. Morphology of cobalt ferrites depicted the flat surface and negligible 
agglomerated in SEM study. Magnetic properties of cobalt ferrites were studied Saturation 
of magnetisation(Ms) versus Magnetic field strength(H) it is observed that saturation of 
magnetization was enhanced with concentration of cobalt metal in iron oxides 
nanoparticles. Cobalt ferrite nanoparticle can be synthesized by combustion, 
coprecipitation, and precipitation methods.Average sizes of the crystals were estimated to 
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be 68.9nm, 48.9nm and 34.7nm for combustion, coprecipitation, and precipitation methods. 
XRD pattern is in accordance with inverse cubic spinel structure of prepared sample with 
space group fd-3m. Also, can be determined the VSM data of samples showed that by 
decreasing particle size, saturated magnetization has decreased Hc and Ms are greatest in 
the combustion method. 
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Abstract 

The use of “Play within a play” method in The Mouse Trap has been examined in this research 

paper. This method entails performing a play inside the framework of another play, giving 

playwrights the chance to investigate intricate themes and concepts. The technique's 

development and several methods within the approach are examined in this article citing 

instances from well-known play, such as Hamlet by Shakespeare. The effects and efficacy of 

―Play within a Play‖ device are thoroughly studied in this paper. The study emphasises how this 

technique gives a distinct viewpoint on the human experience, which makes it a valuable and 

timeless tool for playwrights working in the modern era. 

Keywords: Murder, mystery, complex, theatre, Play within a play. 

Introduction 

For a very long time, playwrights have used theatre as a storytelling medium to explore difficult 

subjects and concepts through the skill of performance. Playwrights accomplish this using the 

most intriguing and successful device—the "Play within a play." Using this style, characters in a 

novel act out a scene or a play within the wider narrative, frequently making comments about or 

mimicking the actual happenings. This method, which has been employed for centuries, is now a 

crucial component of theatrical storytelling and enables playwrights to give their stories more 

depth and meaning. 

We will examine the "Play within a play" approach and its importance in theatre in further detail 

in this article. We will look at the history of this technique, how it has changed over time, and 

how playwrights have used it. We'll examine how it's used in a number of plays, such as 

"Hamlet" by William Shakespeare. 

We'll also look at how the "Play within a play" approach draws the audience in and gives the 

story more nuance and complexity. We'll talk about how it enables playwrights to tackle difficult 
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subjects and concepts while giving audiences a more engaging and dynamic theatrical 

experience.  

 We can learn more about the creativity, intricacy, and historical development of theatre by 

delving into the "Play within a play" approach. We'll examine how playwrights have used this 

method to craft more captivating and thought-provoking stories, as well as how it affects the 

audience and its larger cultural relevance in the theatre industry. 

Development of the Methodology 

Throughout history, writers have employed the "Play within a play" approach in a variety of 

literary works. The "Play within a play" method, known as "Natika" in ancient Indian Sanskrit 

drama, was frequently employed to make social and political commentary. The old Indian drama 

"Swapnavasava datta" by Bhasa is one instance of a play inside a play. In the play, a group of 

itinerant performers put on a show that amuses the queen. The inner drama provides commentary 

on the true nature of reality as well as revealing the characters' true characteristics. 

Shakespeare's "Hamlet" makes use of the "Play within a play" device as a vital narrative device 

to reveal the reason behind King Hamlet's murder. The drama "The Murder of Gonzago" that is 

played within the play mirrors the events that take place in the main story.  

Importance of the method 

Theatre uses the "Play within a play" approach for a number of reasons. First of all, it gives the 

story a deeper, more sophisticated level. Playwrights are able to discuss difficult subjects and 

concepts that might not be able to be addressed directly in the primary narrative by constructing 

a parallel narrative inside the greater story. Playwrights can make statements about the nature of 

reality, the place of the artist in society, and the dynamic between the performers and the 

audience, among other subjects, using this style. The method fosters a feeling of closeness and 

connection between the audience and the artists by shattering the fourth wall and accepting the 

presence of the audience. As they watch the characters act out a play inside the bigger story, the 

audience is drawn into the performance. 

Playwrights can make observations about the nature of art and the place of the artist in society by 

using the "Play within a play" approach. Playwrights can investigate the nature of performance, 
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the performer-audience interaction, and the power dynamics at work in the theatre industry by 

crafting a parallel narrative inside the main drama. Lastly, the "Play within a play" method has 

cultural relevance outside of the theatre industry. It has been utilised to examine difficult subjects 

and concepts in television, movies, and literature. The method has influenced how we interact 

with art and tell stories for a long time, becoming an essential component of storytelling. 

Techniques With in the Technique 

In literature and theatre, the "Play within a play" concept is frequently employed to craft a meta-

narrative that offers commentary on the main plot. To create this impact, the "Play within a play" 

frequently employs a number of strategies. Using characters in the play who are aware that they 

are in a play is one tactic. This results in a self-referential story that makes observations about 

theater's character and the place of the artist in society. 

Using the "Play within a play" as a mirror of the main story is another tactic. As a result, a 

parallel story is created, commenting on the events occurring in the main plot. For instance, in 

Shakespeare's "Hamlet," the play "The Murder of Gonzago" tells the real narrative of the murder 

of Hamlet's father, while mirroring the events of the main plot. 

Using a "Play within a play" to disclose the characters' real identities is a third tactic. For 

instance, in Bhasa's "Swapnavasavadatta," the play inside the play is employed to comment on 

the nature of reality and to disclose the characters' true identities. 

Playwrights can use these strategies to craft a multi-layered, intricate story that gives viewers a 

more immersive, engaging experience. Playwrights can make observations about the nature of 

theatre, the place of the artist in society, and the power struggles that exist in the performing arts 

industry by using the "Play within a play" technique. 

Evaluating How the Technique Is Used 

Shakespeare's "Hamlet" employs the "Play within a play" device to disclose the real reason 

behind the death of Hamlet father. A group of performers in act in "The Murder of Gonzago", a 

play scheduled by Hamlet to be performed for the court. Hamlet expects that the play, which 

reflects the events of the broader plot, would expose King Claudius, his uncle, who he believes 
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killed his father and reveal his guilt as well. Using this method, a parallel story that offers 

commentary on the events occurring in the main story is created. 

 Hamlet gives the performers instructions on how to execute the play in Act III, Scene II: 

"I'll have these players 

 Play something like the murder of my father 

 Before mine uncle.  

I'll observe his looks; I'll tent him to the quick. If he do blench, I know my course"  

(Shakespeare, 1600, lines 604-608) 

This scene shows Hamlet's plan to use the play to reveal the truth about his father's murder. 

This method is particularly well-exemplified in Agatha Christie's well-known murder mystery 

play, The Mousetrap. The actors in this play act out a play inside the bigger play, which gives the 

storyline an additional level of complexity and intrigue. The story of The Mousetrap opens with 

a group of guests at Monks well Manor, a guesthouse that was once a sizable farm, being 

stranded in a snowstorm. They are cut off from the outside world, and when it is learned that 

there is a murderer among them, tensions grow. The characters' pasts and ulterior intentions are 

progressively disclosed as the play goes on, building to a thrilling conclusion. 

The Mousetrap uses the "Play within a play" approach to heighten the suspense and keep the 

audience guessing. The play's major events are mirrored in a rehearsal of "The Murder of 

Gonzago," which is presented by one of the characters, Mollie Ralston, in the second act. "The 

Murder of Gonzago" has a murder mystery, covert identities, and ulterior motives, just like in the 

main story. 

Christie gives the audience a sense of dramatic irony by incorporating this play inside the play. 

Though the characters in the play are unaware of the links, they are aware that the play being 

rehearsed is a reflection of the events occurring in real time. By challenging viewers to solve the 

riddle before the actors do, this strategy creates tension and keeps them interested. 

In addition, the "Play within a play" method draws a distinction between fact and fiction. As the 

characters in "The Mousetrap" enact "The Murder of Gonzago," it becomes clear that the play 
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explores significant issues like the nature of reality, deception, and the identification of the real 

killer while also reflecting the truth. 

 In general, the story of "The Mousetrap" is made more intricate and nuanced by the addition of 

"Play within a play." It gives the audience a chance to actively contribute to the mystery's 

resolution and offers a chance to consider the topics and motifs the play explores. This method is 

expertly used by Agatha Christie to build suspense, involve the audience, and produce a one-of-

a-kind theatrical experience. 

Conclusion 

To sum up, playwrights have historically employed the "Play within a play" technique as a 

potent tool to delve deeper into intricate topics and concepts that go beyond the main plot. The 

methodology has changed and progressed over time, from its initial applications in mediaeval 

and Renaissance theatre to its ongoing use in contemporary theatre, giving rise to fresh and 

cutting-edge methods within the technique itself. 

The "Play within a play" technique's adaptability and efficacy in examining a variety of issues, 

from identity and social class to illusion and the transformational potential of art, have been 

demonstrated through the analysis of its use. Play wrights are able to provide greater insights into 

the human condition and the power of storytelling by crafting a multi-layered narrative that 

emphasises the complexity of human existence. 

The "Play within a play" technique's effectiveness stems from its capacity to establish a distinct 

reality that is both apart from and linked to the reality of daily existence. It gives viewers a fresh 

and original viewpoint on the human experience, opening their eyes to new possibilities. 

The Mousetrap's application of the "Play within a play" device is very successful for several 

reasons. First of all, it enables Christie to expose the murderer's identity in a dramatic and 

gripping manner. Until the very end of the play, when the murderer confesses, the audience is 

kept in suspense. 

Secondly, Christie is able to examine the issues of guilt and innocence because of the "play 

within a play" technique. All of the play's characters are held accountable for the murder and are 

made to face their own guilt. Christie is also able to discuss the distinctions between illusion and 
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reality in the "Play within a play." At first, the play's characters don't realise that the audience is 

watching them and think the play is real. But as the play goes on, they start to understand that 

they are entrapped in a play and that the audience is in control of what they do. 

Lastly, the play gains excitement and fun through the "play within a play" method. The play's 

characters captivate the audience, and they look forward to seeing how the murderer will be 

identified through the play's use. 

All things considered, The Mousetrap's usage of the "Play within a play" approach is a really 

clever and successful way to tell a mystery. Christie's use of this device contributes to the 

thrilling and suspenseful drama that has delighted audiences for many years. 
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Abstract—A facile and eco-friendly method for the synthesis of 3-(3-arylprop-2-enoyl)-2-hydroxycyclohepta-
2,4,6-trien-1-ones via Claisen–Schmidt condensation of 3-acetyl-2-hydroxycyclohepta-2,4,6-trien-1-one and 
substituted benzaldehydes in the presence of anhydrous barium hydroxide (C-200) under grinding conditions 
has been described. This protocol is much more efficient as the reactions are carried out with high yields at 
room temperature, and the usage of hazardous chemicals is avoided at any stage of the reaction.

Keywords: 2-hydroxy-3-(3-arylprop-2-enoyl)cyclohepta-2,4,6-trien-1-ones, 3-acetyl-2-hydroxycyclohepta-
2,4,6-trien-1-one, eco-friendly synthesis, C-200, grinding conditions

INTRODUCTION

3-Acetyl-2-hydroxy-cyclohepta-2,4,6-trienone 
com monly known as tropolone is a non-benzenoid 
“aromatic” compound, and its derivatives being 
naturally occurring or synthetic have gained much 
attention due to its unique structure and properties [1]. 
A number of natural and synthetic tropolone com-
pounds showed a wide range of remarkable biological 
properties such as antitumor, antimalarial, and ribo-
nucleotide reductase inhibitory activities [2–9]. Some 
tropolones extracted from Goupia glabra show signif-
icant toxicity toward a panel of DNA damage check-
point defective yeast mutants, behave as genotoxins, 
and are used as anticancer drugs [10]. The tropolone 
nucleus also plays a significant role in molecular 
assemblies for a fast and efficient lead generation 
toward new drug discovery [11]. They are generally 
found in lower plants and fungi [12]. Since the 
tropolone derivatives are scarce [13] and very limited 
information is available on these compounds, their syn-
thesis remains a considerable challenge for chemists.

On the other hand, it is well known that 1,3-diphe-
nyl propenones commonly known as chalcones, a class 
of naturally occurring compounds belonging to the 
flavonoid family, have a wide range of biological 
activities, viz. antibacterial [14], antifibrogenic [15], 
anticancer [16], anti-inflammatory [17], antileishmanial 

[18], cytotoxic [19], and anti-HIV activities [20]. They 
are also used as synthons for various other flavonoids 
[21]. In recent years, chalcone derivatives have been 
extensively synthesized, but reports on the synthesis of 
troponyl-substituted chalcones [3-(3-arylprop-2-
enoyl)-2-hydroxycyclohepta-2,4,6-trien-1-ones] are 
very few [22–26]; therefore, they have attracted much 
attention due to their above-mentioned biological and 
pharmacological importance. Keeping in view the 
importance in various fields, continuous efforts have 
been made to synthesize these chalcones, and several 
strategies have been adopted for their synthesis.

Generally, chalcones can be synthesized via 
Claisen–Schmidt condensation of acetophenones with 
benzaldehydes using various condensing agents such 
as sodium ethoxide [27], zinc chloride [28], potassium 
phosphate [29], basic alumina [30], sodium methoxide 
in methanol [31], AlCl3 [32], BF3 [33], Mg-Al-OBu 
[34], NaOH/EtOH [35], KOH/EtOH [36], ultrasonic 
and microwave conditions [37, 38], SOCl2/EtOH [39], 
and KF-modified clay [40]. The use of p-toluene-
sulfonic acid [41], PdNPs/TiO2 [42], ionic liquids [43], 
and MgO nanosheets [44] has also been reported.

Some of the above-mentioned procedures are not 
free from shortcomings such as the use of harsh and 
hazardous chemicals and organic solvents, long reac-
tion time, elevated temperature, poor yields, and 
formation of side products. Due to their volatile nature, 
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organic solvents affect human health and cause extreme 
damage to our environment. These shortcomings led us 
to develop a safe, environmentally benign, and more 
efficient method for the synthesis of 3-(3-arylprop-2-
enoyl)-2-hydroxycyclohepta-2,4,6-trien-1-ones. In the 
last few years, grinding technique fulfilling the green 
chemistry approach got much attention due to its 
operational simplicity and also proved an important 
tool to carry out the reactions under solvent-free con-
ditions with maximum yield and minimum cost as 
compared to conventional methods [45, 46]. So, in 
continuation of our work on the synthesis of organic 

compounds using the grinding technique and barium 
hydroxide [47], herein we describe a green approach 
for the synthesis of 3-(3-arylprop-2-enoyl)-2-hydroxy-
cyclohepta-2,4,6-trien-1-ones under solvent-free condi-
tions using grinding technique (Scheme 1).

RESULTS AND DISCUSSION

A mixture of 3-acetyl-2-hydroxycyclohepta-2,4,6-
trien-1-one, substituted benzaldehyde, and anhydrous 
barium hydroxide (C-200) was ground in a mortar by 
pestle for 5 min at room temperature without a solvent 

Scheme 1.

CHO

R1

R2

R3

R4

O

OH

Me

O

+

1 2

Ba(OH)2, r.t. R1

R2

R3

R4

O

OH

O

3–20

For R1–R4, see Table 1.

Table 1. Synthesis of 3-(3-arylprop-2-enoyl)- 2-hydroxycyclohepta-2,4,6-trien-1-ones catalyzed by Ba(OH)2 under grinding 
conditions

Compound no. R1 R2 R3 R4 Time, min Yield,a % mp,b °C

3 H H H H 5 95 145–147
4 H Me H H 5 92 128–130
5 H H Me H 5 94 180–182
6 OMe H H H 10 92 125–127
7 H OMe H H 8 93 143–145
8 H H OMe H 5 95 145–147
9 H OMe OMe OMe 5 92 153–154

10 Cl H H H 7 96 160
11 H Cl H H 8 92 182–183
12 H H Cl H 10 91 184–185
13 Br H H H 5 95 163–165
14 H Br H H 5 95 177–178
15 H H Br H 5 92 200–202
16 H NO2 H H 7 95 236–238
17 H H NO2 H 7 97 205
18 Cl Cl H H 10 93 220
19 Cl H Cl H 10 92 221–223
20 H Cl Cl H 10 94 245

a Isolated yield.
b Melting points are uncorrected and were consistent with literature values [22, 26, 49, 50].
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(Scheme 1). During grinding, a change in the color of 
the reaction mixture takes place. The progress of the 
reaction was monitored by thin-layer chromatography. 
The product was simply isolated by acidification of the 
reaction mixture in ice-cold water, so that the use of 
an organic solvent for extraction was avoided. Attempts 
were also made to carry out the reaction with other 
bases such as calcium oxide, magnesium oxide, and 
calcium hydroxide, but the yields were poor, and 
complete conversion was not achieved after a long 
period. When hydrated barium hydroxide was used, the 
reaction was slow and not completed even after 2–3 h, 
but with anhydrous barium hydroxide (C-200) the reac-
tion was fast at room tem perature. This may be due to 
the appropriate crystalline structure of anhydrous 
barium hydroxide and the nature of adsorbed carbanion 
and aldehyde on it [48].

Further optimum conditions of the reaction were 
achieved by varying the amount of anhydrous barium 
hydroxide, and the best results were obtained when 
2 equiv of barium hydroxide was used. The scope of 
the method was then studied by reacting 3-acetyl-2-
hydroxycyclohepta-2,4,6-trien-1-one and variously 
sub stituted benzaldehydes to give the corresponding 
3-(3-arylprop-2-enoyl)-2-hydroxycyclohepta-2,4,6-tri-
en-1-ones in excellent yields under solvent-free condi-
tions at room temperature. Also, no cyclization was 
found to take place under these conditions to give side 
products. The identity of the compounds (Table 1) was 
confirmed by their IR and 1H and 13C NMR spectral 
data and comparison of their melting points with litera-
ture values. To illustrate the efficiency and generality of 
the present protocol some of the results of our method 
are compared with literature methods (Table 2).

Thus, it is evident that the present protocol is supe-
rior to the reported methods in terms of time and yield 
of the product, and also no use of organic solvent at 
any stage of the reaction, including work-up, is neces-
sary. To our knowledge, it is the first time when anhy-
drous barium hydroxide has been used for the synthesis 
of tropolone-based chalcones using grinding technique.

EXPERIMENTAL

The melting points were determined in open 
capillaries and are uncorrected. The IR spectra were 
recorded on a Perkin Elmer Spectrum BX FT-IR 
spectrophotometer with KBr pellets. The 1H and 13C 
NMR spectra were recorded on a Bruker Avance 
spectrometer at 400 and 100 MHz, respectively, using 
TMS as internal standard. All chemicals were obtained 
commercially and used without further purification.

General procedure for the preparation of 
3-(3-aryl prop-2-enoyl)-2-hydroxycyclohepta-2,4,6-
trien-1-ones 3–20. A mixture of 3-acetyl-2-hydroxy-
cyclohepta-2,4,6-trien-1-one (1, 1 mmol), substituted 
benzaldehyde 2 (1.5 mmol), and anhydrous barium 
hydroxide (2 mmol) was ground in a mortar by pestle 
for 5–10 min at room temperature without any solvent. 
During grinding, the moisture absorbed by the reaction 
mixture made it homogeneous. A sudden color change 
indicated progress of the reaction. The completion of 
the reaction was checked by thin-layer chromatography. 
The mixture was diluted with ice-cold water and 
acidified with concentrated hydrochloric acid, and the 
solid product was filtered off in a vacuum, washed with 
water, and recrystallized from ethanol–ethyl acetate. 
Spectral characteristics of some selected compounds 
are given below.

2-Hydroxy-3-[3-(3-methylphenyl)prop-2-enoyl]-
cyclohepta-2,4,6-trien-1-one (4). IR spectrum, ν, 
cm–1: 1650 (C=O), 1615 (C=O). 1H NMR spectrum, δ, 
ppm: 2.35 s (3H, CH3), 7.10-7.15 m (1H, Harom), 7.20 d 
(1H, J = 16.0 Hz, α-H), 7.24–7.32 m (2H, Harom), 7.38–
7.42 m (3H, Harom), 7.50 d (1H, J = 10 Hz, Harom), 
7.60 d (1H, J = 16.0 Hz, β-H), 7.68 d (1H, J = 10 Hz, 
Harom). 13C NMR spectrum, δC, ppm: 21.1, 119.1, 
122.9, 124.2, 125.0, 127.2, 128.8, 128.8, 133.7, 134.5, 
136.0, 137.3, 146.5, 151.0, 170.1, 174.1, 186.0.

2-Hydroxy-3-[3-(2-methoxyphenyl)prop-2-
enoyl]cyclohepta-2,4,6-trien-1-one (6). IR spectrum, 
ν, cm–1: 1650 (C=O), 1615 (C=O). 1H NMR spectrum, 
δ, ppm: 3.65 s (3H, OCH3), 6.95–7.00 m (2H, Harom), 

Table 2. Synthesis of 3-(3-arylprop-2-enoyl)-2-hydroxycyclohepta-2,4,6-trienones using different catalysts

Entry no. Catalysts Reaction time Temperature Yield, % Reference.

1 KOH/MeOH 24 h 40°C 79–92 [50]

2 KOH/MeOH 24 h Room temp. 48–97 [22]

3 Perchloric acid/ethyl orthoformate 10 min Reflux 95 [26]

4 Ba(OH)2/grinding 5–10 min Room temp. 91–97 This work
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7.10 d (1H, J = 10.0 Hz, Harom), 7.25–7.36 m (3H, 
Harom), 7.44 d (1H, J = 15.2 Hz, α-H), 7.58 d (1H, J = 
7.6 Hz, Harom), 7.66 d (1H, J = 9.6 Hz, Harom), 7.98 d 
(1H, J = 15.6 Hz, β-H); 13C NMR spectrum, δC, 
ppm: 56.1, 110.1, 119.1, 120.1, 120.9, 123.2, 124.6, 
129.9, 131.1, 133.9, 137.1, 143.9, 146.7, 159.8, 170.9, 
174.5, 186.0.

3-[3-(2-Chlorophenyl)prop-2-enoyl]-2-hydroxy-
cyclohepta-2,4,6-trien-1-one (10). IR spectrum, ν, 
cm–1: 1660 (C=O), 1620 (C=O). 1H NMR spectrum, 
δ, ppm: 7.12–7.17 m (1H, Harom), 7.20 d (1H, J = 
15.6 Hz, α-H), 7.24–7.35 m (2H, Harom), 7.44 d (2H, 
J = 10.2 Hz, Harom), 7.50–7.55 m (1H, Harom), 7.75–
7.80 m (2H, Harom), 8.06 d (1H, J = 15.7 Hz, β-H). 
13C NMR spectrum, δC, ppm: 121.2, 124.4, 126.5, 
127.1, 128.5, 129.8, 130.2, 132.7, 133.9, 134.5, 137.0, 
141.9, 146.2, 170.5, 174.2, 185.5.

3-[3-(2-Bromophenyl)prop-2-enoyl]-2-hydroxy-
cyclohepta-2,4,6-trien-1-one (13). IR spectrum, ν, 
cm–1: 1660 (C=O), 1608 (C=O). 1H NMR spectrum, δ, 
ppm: 7.15–7.18 m (1H, Harom), 7.24 d (1H, J = 
16.0 Hz, α-H), 7.30 d (1H, J = 10.4 Hz, Harom), 7.36–
7.46 m (2H, Harom), 7.52–7.56 m (1H, Harom), 7.60–
7.70 m (2H, Harom), 7.78 d (1H, J = 16.0 Hz, β-H), 
7.88–7.92 m (1H, Harom). 13C NMR spectrum, δC, ppm: 
121.3, 122.8, 123.2, 124.3, 127.2, 127.5, 128.2, 131.1, 
133.7, 135.1, 137.1, 146.1, 147.6, 170.2, 174.1, 185.9.

2-Hydroxy-3-[3-(3-nitrophenyl)prop-2-enoyl]-
cyclohepta-2,4,6-trien-1-one (16). IR spectrum, ν, 
cm–1: 1685 (C=O), 1615 (C=O). 1H NMR spectrum, δ, 
ppm: 7.00–7.15 m (2H, Harom), 7.42–7.48 m (2H, 
Harom, α-H), 7.65 d (1H, J = 10.8 Hz, Harom), 7.80 d 
(1H, J = 8.0 Hz, Harom), 7.88–7.92 m (2H, Harom), 
8.45 d (1H, J = 15.6 Hz, β-H), 8.48 d (1H, J = 5.6 Hz, 
Harom). 13C NMR spectrum, δC, ppm: 119.1, 122.5, 
123.8, 124.2, 125.1, 130.2, 133.4, 133.9, 137.2, 139.0, 
146.1, 148.0, 150.9, 170.8, 174.6, 186.1.

2-Hydroxy-3-[3-(4-nitrophenyl)prop-2-enoyl]-
cyclohepta-2,4,6-trien-1-one (17). IR spectrum, ν, 
cm–1: 1675 (C=O), 1610 (C=O). 1H NMR spectrum, δ, 
ppm: 7.02–7.05 m (2H, Harom), 7.15 d (1H, J = 
15.6 Hz, α-H), 7.35–7.40 m (3H, Harom), 7.50 d (1H, 
J = 4.4 Hz, Harom), 7.62 d (1H, J = 16.0 Hz, β-H), 
8.50 d (1H, J = 5.2 Hz, Harom), 8.64 d (1H, J = 5.2 Hz, 
Harom). 13C NMR spectrum, δC, ppm: 119.1, 122.8, 
123.9, 123.9, 124.8, 128.5, 128.5, 133.9, 137.1, 140.5, 
146.4, 147.5, 151.0, 170.6, 174.3, 186.0.

3-[3-(3,4-Dichlorophenyl)prop-2-enoyl]-2-hy-
droxy cyclohepta-2,4,6-trien-1-one (20). IR spectrum, 

ν, cm–1: 1675 (C=O), 1612 (C=O). 1H NMR spectrum, 
δ, ppm: 7.12–7.18 m (1H, Harom), 7.34 d (1H, J = 
16.0 Hz, α-H), 7.50–7.58 m (4H, Harom, β-H), 7.70 d 
(1H, J = 8.0 Hz, Harom), 7.76 d (1H, J = 8.4 Hz, Harom), 
8.06 s (1H, Harom). 13C NMR spectrum, δC, ppm: 119.2, 
122.8, 124.4, 128.2, 129.1, 130.5, 131.0, 133.2, 133.5, 
135.0, 137.0, 146.2, 148.4, 170.5, 174.2, 185.7.

CONCLUSIONS

The presented approach for the synthesis of 
3-(3-arylprop-2-enoyl)-2-hydroxycyclohepta-2,4,6-
trien-1-ones using anhydrous barium hydroxide is 
highly efficient and eco-friendly as it avoids the use of 
organic solvents at any stage of the reaction. It is 
a clean, mild, and expeditious method which gives high 
yields of the target products without formation of any 
cyclization by-product.
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Abstract 
The environmental impact of nanotechnology is the possible effects that the use of nanotechnological 

materials and devices will have on the environment. As nanotechnology is an emerging field, there is debate 

regarding to what extent industrial and commercial use of nanomaterials will affect organisms and 

ecosystems.Nanotechnologies environmental impact can be split into two aspects: the potential for 

nanotechnological innovations to help improve the environment, and the possibly novel type of pollution 

that nanotechnological materials might cause if released into the environment.  

Green nanotechnology refers to the use of nanotechnology to enhance the environmental sustainability of 

processes producing negative externalities. It also refers to the use of the products of nanotechnology to 

enhance sustainability. It includes making green nano-products and using nano-products in support of 

sustainability. Green nanotechnology has been described as the development of clean technologies, "to 

minimize potential environmental and human health risks associated with the manufacture and use of 

nanotechnology products, and to encourage replacement of existing products with new nano-products that 

are more environmentally friendly throughout their lifecycle. Over the years, human activities have 

unintentionally devastated the environment, leading to climate change, global warming, digital carbon 

footprint, pollution, ozone layer depletion, waste disposal, and many more issues. Therefore, protecting the 

environment has become an important yet critical challenge for the human race. It is high time for us to 

repair the environment. One of the solutions to these environment-related issues is nanotechnology.  

 

Keywards: Nanotechnological materials, Ecosystems , Lifecycle , Environment , Pollution  

 

What is Nanotechnology?  
Nanotechnology is a branch of science and technology that deals with dimensions of less than 100 

nanometers, especially for the manipulation of individual atoms and molecules. The concept was discovered 

in 1959 by Dr. Richard P. Feynman, and the term nanotechnology was first coined in 1974 by Norio 

Taniguchi. Nanotechnology can be used across all the other science fields, such as chemistry, physics, 

engineering, and biology. It is even used to reduce and prevent damage and repair the environment. 

Nanotechnology, also shortened to nanotech, is the use of matter on an atomic, molecular, and 

supramolecular scale for industrial purposes. The earliest, widespread description of nanotechnology 

referred to the particular technological goal of precisely manipulating atoms and molecules for fabrication 

of macroscale products, also now referred to as molecular nanotechnology. A more generalized description 

of nanotechnology was subsequently established by the National Nanotechnology Initiative, which defined 

nanotechnology as the manipulation of matter with at least one dimension sized from 1 to 100 nanometers 

(nm). This definition reflects the fact that quantum mechanical effects are important at this quantum-realm 

scale, and so the definition shifted from a particular technological goal to a research category inclusive of 

all types of research and technologies that deal with the special properties of matter which occur below the 

given size threshold. It is therefore common to see the plural form "nanotechnologies" as well as “nanoscale 

technologies" to refer to the broad range of research and applications whose common trait is size. Everyday 

products that use nanotechnology Nanotechnology may seem like something out of the future, but in fact, 

many everyday products are already made using nanotechnology. Take these seven common products, for 

instance:  
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1. Sunscreen  
Nanoparticles have been added to sunscreens for years to make them more effective. Two particular types 

of nanoparticles commonly added to sunscreen are titanium dioxide and zinc oxide. These tiny particles are 

not only highly effective at blocking UV radiation, they also feel lighter on the skin, which is why modern 

sunscreens are nowhere near as thick and gloopy as the sunscreens we were slathered in as kids. 

 

2. Clothing  
When used in textiles, nanoparticles of silica can help to create fabrics that repel water and other liquids. 

Silica can be added to fabrics either by being incorporated into the fabric’s weave or sprayed onto the 

surface of the fabric to create a waterproof or stainproof coating. So if you’ve ever noticed how liquid forms 

little beads on waterproof clothing – beads that simply roll off the fabric rather than being absorbed – that’s 

thanks to nanotechnology.  

3. Furniture  
In the same way that clothing can be made waterproof and stainproof through nanotechnology, so too can 

upholstered furniture. Even better, nanotechnology is also helping to make furniture less flammable; by 

coating the foam used in upholstered furniture with carbon nanofibers, manufacturers can reduce 

flammability by up to 35 percent.  

4. Adhesives  
Nanotechnology can also be used to optimize adhesives. Interestingly, most glues lose their stickiness at 

high temperatures, but a powerful “nano-glue” not only withstands high temperatures – it gets stronger as 

the surrounding temperature increases.  

5. Coatings for car paintwork  

We all know bird droppings can wreak havoc on car paintwork. To combat this, a company called 

Nanorepel has produced a high-performance nanocoating that can be used to protect your car’s paintwork 

from bird poop. The company also makes coatings to protect car upholstery from stains and spillages.  

6. Tennis balls  
Nanotechnology has found a range of applications in the world of sports equipment, with a couple of great 

examples coming from one of my favorite sports: tennis. Nanotechnology helps tennis balls keep their 

bounce for longer , and make tennis racquets stronger.  

7. Computers  
Without nanotechnology, we wouldn't have many of the electronics we use in everyday life. Intel is 

undoubtedly a leader in tiny computer processors, and the latest generation of Intel’s Core processor 

technology is a 10-nanometer chip. When you think a nanometer is one-billionth of a meter, that’s 

incredibly impressive  

Impacts of Nanotechnology on the Environment  
Nanotechnology has the potential to have a significant impact on the environment. From saving raw 

materials to decreasing greenhouse gasses , it can help us to repair the environment. It can majorly help us 

with the following things:  

Saving the Seas  
We have all read the news about oil spilling into the seas, damaging the oceans, rivers, and marine life 

residing within. The nanotechnology-based solutions help to save the seas in several ways:  

It can yield a new generation of nanomembranes for the separation of water contaminants by removing and 

reducing water contaminants.  

Nanotechnology-based solutions can remove radioactive waste.  

The advancement of nanotechnology can help to expand the water supply by developing cost-effective 

treatments that can overcome the major challenges that current treatment technologies face.  

Nanotechnology helps in water cleaning by utilizing iron nanoparticles to remove organic solvents in 

groundwater.  
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Cleaning the Air  
The planet is warming, and the polar ice caps are melting, all because of an increase in the amount of 

carbon dioxide. It is the biggest threat to the environment and the human race. Thus, it has resulted in 

increased amounts of greenhouse gasses, leading to drastic climate change.  

Methods for the separation of carbon dioxide from gasses are highly expensive and not competitive for 

large-scale applications. However, the nanomaterial can work in the same yet cost-effective way without 

even additional compounds. Various nanoparticles are being developed to reduce greenhouse gas emissions. 

The addition of nanoparticles to fuel can improve fuel efficiency and reduce the rate of greenhouse gas 

production resulting from fossil fuel users.  

Battery Recycling  
Batteries are made up of heavy metals like mercury , lead , nickel , and cadmium, which can contaminate 

the environment and can cause potential threats to human health. But, with the help of nanotechnology, the 

use of cathode particles from lithium-ion batteries has made it possible to recycle and regenerate batteries to 

use as new ones.  

Nanoparticles are likely to be dangerous for three main reasons:  
1. Nanoparticles may damage the lungs. We know that 'ultra fine' particles from diesel machines, 

power plants and incinerators can cause considerable damage to human lungs. This is both because 

of their size (as they can get deep into the lungs) and also because they carry other chemicals 

including metals and hydrocarbons in with them.Nanoparticles can get into the body through the 

skin, lungs and digestive system. This may help create 'free radicals' which can cause cell damage 

and damage to the DNA. There is also concern that once nanoparticles are in the bloodstream they 

will be able to cross the blood-brain barrier.  

2. The human body has developed a tolerance to most naturally occurring elements and molecules that 

it has contact with. It has no natural immunity to new substances and is more likely to find them 

toxic.The danger of contact with nanoparticles is not just speculation. As more research is 

undertaken, concerns increase. Here are some of the recent findings:some nanoparticles cause lung 

damage in rats. Several studies have shown that carbon nanotubes, which are similar in shape to 

asbestos fibres, cause mesothelioma in the lungs of rats (see below)other nanoparticles have been 

shown to lead to brain damage in fish and dogs  

3. A German study found clear evidence that if discrete nanometer diameter particles were deposited 

in the nasal region (in rodents in this case), they completely circumvented the blood/brain barrier, 

and travelled up the olfactory nerves straight into the braininhaled carbon nanotubes can suppress 

the immune system by affecting the function of T cells, a type of white blood cell that organises the 

immune system to fight infections.  

Application of Nanotechnology to Environmental Issues  
Nanotechnology researchers and developers are using the following avenues to repair the environment.  

Generating less pollution during the manufacture of materials.  

For the production of solar cells to generate electricity at a competitive cost.  

To increase electricity generated by windmills.  

For cleaning organic chemicals that pollute the groundwater.  

Cleaning up oil spills.  

For the reduction of fuel cell costs.  

For storing hydrogen for fuel cell-powered cars.  

Negative Impacts of Nanotechnology on Environment  
Nanomaterials can also have a negative impact. It has the potential to unintentionally form new toxic 

products. Although there is not much information regarding the environmental risks of manufactured 

nanomaterials. A few studies have been conducted to discover the impact of nanometers on the 

environment. There is no clear guideline to qualify the effects. A workshop, conducted by the National 

Science Foundation, and the US Environmental Protection Agency, to identify the risks concerning 
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nanomaterials. The workshop aimed at determining the exposure and toxicity of manufactured nanoparticles 

and the sustainability of nanomaterials.  

Following a critical risk assessment, issues regarding nanoparticles were identified:  
Manufactured nanoparticle’s exposure assets.Toxicology of nanoparticles. Environmental and biological 

fate, persistence, transport, and transformation of manufactured nanoparticles.Recyclability and 

sustainability of manufactured nanoparticles.  

Conclusion  
Today, nanotechnology is becoming more and more real, and there is a need for discussion about the 

possible advances and impacts of technology on the environment. The increase in environmental problems 

is visible. Nanotechnology can cause positive and significant changes to air quality, water quality, and 

sustainable energy generation. It can help us to repair the environment and save it.  

Nanotechnology has the potential to revolutionize our lives. This is because it presents almost unlimited 

potential to make remarkable changes in virtually all fields ranging from medicine, computer technology, 

construction, environmental remediation, food industry, to new energy sources .Despite presenting many 

potential benefits in many areas, nanotechnology of today is still in its infancy as just a few projects have 

been commercialized. Many are yet to undergo full lifecycle assessment. The number of nanotechnology 

innovations continues to rise. However, the same cannot be said of research about their potential effects on 

environment and biological systems. As the world readily adapts to this new technology wave, concomitant 

effort should be directed to the understanding of their possible impacts. This is essential to ensure that 

nanomaterials do not become the new hazard of 21st century. The long-long term sustainability of this new 

technology may depend on the establishment of its risks.  
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5G Technology Network is the next generation of 

wireless communication. It's much faster and able 

to connect with more devices than the existing 4G 

LTE network. China is the first country to officially 

announce its entry into the 5G era. 5G Technology 

is ready to start in India soon as per government 

planning. 5G is a 5th-generation mobile wireless 

standard network after 1G, 2G, 3G, and 4G. The 

whole article will expand the understanding of the 

5G Technology in India 

 

5G Technology: The Concept 
5G Technology stands for fifth-generation 

cellular networks, which is the most advanced and 

fastest wireless technology available currently. 

After 1G, 2G, 3G and 4G, 5G opens a new world of 

possibilities and will provide higher multi-Gbps 

peak data speeds.This will help in making    

communication smooth, improve efficiency, enable 

faster streaming and support not just working 

professionals but also online learners to do more by 

using the power of the internet.5G Technology will 

bring more dependability, extremely low latency, a 

massive network, and increased availability with a 

fast data speed. 5G Technology will be able to 

share a huge amount of data and connect people; 

things virtually have the capacity to store, process, 

and transmit a huge amount of data at high speed. 

 

Generation Of Mobile NetworkBefore5G 

Technology, we had four more networks, which 

areusedextensively for various things, but the 

introduction of 5G Technology will change the 

whole scenario of the digital world; let's talk about 

some previous networks used in the past and 

present. 

1G: It was introduced in 1980 on radio signal and 

supported only voice calls 

2G: It was introduced in 1990 on radio signal and 

supported voice and data both 

3G: It was introduced in 2000. It has the best speed 

and support for calling, video, and conferencing. 

4G: it was launched in 2010, with a peak speed of 

100 Mbps to 1 Gbps supporting 3D virtual reality; 

this is the network on which we are relying is 

present. 

 

5G Technology Spectrum Bands 

5G Technology operates on three different 

spectrum bands. 

Low-band spectrum - offering exceptional 

coverage area and wall penetrationMid-band 

spectrum - provides faster speed and lower latency. 

However, building penetration is lower than the 

Low-band spectrum. 

High-band spectrum - offers the highest speed, but 

the coverage area and building penetration are 

significantly compromised. 

 

5G Technology : APPLICATIONS 

The following are the applications of the 5G 

Technology network in India: 

Faster data processing- 5G Technology has a 

latency rate of 1 millisecond and a speed range of 

20Gbps and more. Thus data collected from various 

sources can be processed at a fast pace. 

High-speed mobile network- 5G will reduce 

buffering and enhance the download speed on our 

mobiles. It'll also help in good-quality video calling 

and conferencing. 

Internet of Things- 5G Technology will boost 

development in the field of IoT. 

Artificial intelligence- 5G has added advantages for 

machine learning, robotics and other programming 

modules. It can provide faster processing of data. 

Education- Due to Covid-19, Online learning has 

gained a lot of momentum. But the speed of the 

internet set up a big hurdle in education. 5G 

Technology can help in faster connectivity and a 

better learning experience. It'll also open new 

avenues for learning. 

Health sector- 5G Technology will help in the field 

of Telemedicine and biotechnology. It will help in 

spreading access to medical services to far-fledged 

areas. 

Employment Opportunities- 5G will open new 

areas of employment in various sectors like the I.T. 

sector, construction sector and Cyber sector. 
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According to an estimate, it can lead to 

employment opportunities for almost 5 crore youth 

in India. 

 

Government Services- 5G Technology can help in 

better access and last-mile access to Government 

services for the citizens. It will help in faster public 

grievance redress and ensure transparency and 

accountability. 

Infrastructure OverhaulsmmWave is far more 

complex to design for than low frequency 

spectrum, and may require advanced levels of 

training for RF engineers. Challenges of designing 

for mmWave include poor signal range and 

increased reflection from building materials. There 

are also costconsiderationsas in-building mmWaves 

require an infrastructure overhaul, with new 

antennae, fiber cabling, and small cells needing to 

be installed throughout a locale to connect 

properlyA keyfeature of 5G NR - Beamforming - 

enables ultra-precise data transfer but requires 

high-level processing and input during the planning 

and design stage. It’s a powerful tool that demands 

significant design time investments. 

The complexity of reliable, consistent low latency 

With 5G set to enable smart technology like self-

driving cars and automated medical equipment, 

latency can be catastrophic. Accurate, well 

designed 5G networks are essential to minimizing 

latency in these industries. 

 

The cost of evolution 

The enhancements that 5G brings don’t come 

without investment. Most 5G equipment is non-

compatible with existing infrastructures, so 

upgrading a network will mean upgrading its 

antennae. It’s no small feat: rolling out 5G across 

the US could cost an estimated $300 billion. 

 

How to correctly plan 5G networks? 

Operators, engineers, and system 

integrators are currently publishing research on the 

optimal strategy for planning 5G networks, but one 

thing is for sure:5G network design requires 

powerful software. India’s InitiativesBharatnet 

project was launched in 2017 for providing digital 

infrastructure on a non-discriminatory basis by 

affordable broadband connectivity for all 

households. The objective is to facilitate the 

delivery of e-health, e-governance, e-banking, e-

education, Internet and other services to rural 

areas.National Optical Fibre Network (NOFN) 

aims at bringing a broadband revolution in rural 

areas. Its objective is to connect all the Gram 

Panchayats in the country with 100 Mbps 

connectivity. As we have seen earlier, fibre 

provides strong backhaul, thus facilitates the 

adoption of 5G.High-level forum to develop 5G 

roadmap – Recently, the Department of 

Telecommunications set up a high-level forum to 

evaluate roadmaps and create a strategy to adopt 

5G in the country by 2020.Waivers for Private 

telecoms -The government also announced a 

subsidy of  Rs 3,600 crore to private telecom 

players such as Bharti Airtel, Vodafone India, and 

Reliance Jio to establish Wi-Fi in rural areas as part 

of the second phase of the BharatNetproject.The 

government is working on creating a corpus of Rs 

500 crore to fund 5G activity, India’s National 

Digital Communications Policy 2018 emphasizes 

the importance of 5G when it mentions that the 

convergence of a cluster of revolutionary 

technologies including 5G, the cloud, Internet of 

Things (IoT) and data analytics, along with a 

growing start-up community, promise to accelerate 

and deepen its digital engagement, opening up a 

new horizon of opportunities. 

 

Way forward: Increasing domestic 5G 

manufacturing: Government should encourage and 

boost its local 5G hardware production at an 

exceptional rate if it needs to achieve the 5G India 

dream. PricingRationalisation: Rationalisation of 

this spectrum pricing is required so that the 

government generates sufficient revenue from the 

auction without affecting the roll-out plans for 5G 

in India. 

Filling the Rural-Urban Gap: 5G can be launched at 

different band spectrums and at the low band 

spectrum, the range is much longer which is useful 

for the rural areas 

 

CONCLUSION 
Earlier deployment of 5G technology in 

India will help companies design and manufacture 

5G products and solutions in India, thus creating 

some essential Intellectual Property Rights (IPR) in 

the 5G standard. It is high time that India 

strengthens the domestic telecommunication 

manufacturing market to enable local industries to 

capture both domestic as well as global market. 

particularly on research and product development. 
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